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I. Overview
Introduction

The United States has an extensive asgistance program for less
developed countries (LDCs), although its contribution is the lowest among
the developed market economies in percent of allocated GNP (OECD 1988).
On average for 1985/86, about 11,2 percent or $1.05 billion (1985 prices
and exchange rates) of U.S. official development assistance was related
directly to agricultural production (OECD 1988). The impact of

~agricultural development assistance on U.S. agricultural export mérkets
is a concern of the U.S. govermment and agricultural producers,
especially in periods of excess supplies of agricultural commodities.
Specifically, U.S. policy makers and producers ask whether development
assistance emphasizing agriculture in LDCs is consistent with policies to
promcte or enhance exports of U.S. agricultural commodities and increase
income to the domestic agricultural sector.

The relationship between U.S. development assistance to LDCs and LDC
trade in agricultural products depends upon two general linkages: the
link between development assistance and LDC income growth, and the link
between LDC income growth and increased food consumption in the form of
increased agricultural commedity imports, Agricultural development
contributes to agricultural sector income growth, leading to increased
food demand. In addition, increased agricultural production saves
foreign exchange for capital imports and/or provides wage goocds for the

nonagricultural sector, thereby encouraging development and increased



food demand in that sector. And, agricultural development provides food
to meet increased demand.

Analysis of these linkages provides a basis for evaluating the
impacts of development assistance to LDCs on international agricultural
trade, Existing analyses of these linkages fall into three categories:
(1) descriptive studies of historical trends among groups of LDCs, (2)
single—-equation statistical estimates of correlations between trade,
production, and income growth based on cross-~section and/or time series
data, and (3) broader scope models of LDC trade, income, and/or
agricultural production growth. In general, these analyses indicate that
development assistance, even that which enhanceé LDC food production,
leads to LDC agricultural jmport growth. Studies from all three
categories have concluded that LDCs represent the agricultural market
with the most future growth potential. These same studies have
emphasized economic growth (income growth) as the driving and sustaining
force behind increased LDC agricultural imports.

What is lacking in existing studies is a comprehensive analysis of
world agricultural trade under different income growth scenarios. This
study is a quantitative analysis of the link between LDC income growth
and trade using CARD/FAPRI models of world soybean and grain markets.
Existing models incorporate macroeconomic and domestic agricultural
policy variables and technology-related trends in agricultural
production.

By altering the rate of LDC income growth or the macroeconomic
environment in the model, the nature of the income-trade link can be

evaluated, This will indicate the importance for U.S. agriculture of



encouraging LDC income growth through development assistance programs,
macroeconomic policies, and policies for structural reform.

The objectives of the CARD analysis are:. (1) to identify and define
the major linkages between development assistance and U.S. agricultural
exports, in particular the link between LDC income.growth and
international agricultural trade; and (2) to project world and regional
agricultural trade for alternative LDC income growth scenarios and
different macroeconomic environments.

. With regard to the first objective, sub-objectives are: (a) survey
and critically review existing research on the topic; (b) summarize the
results of prior research for comparison with CARD/FAPRI estimates; and
(¢) develop hypotheses on effects of income growth on trade for
quantitative assessment. The first objective provides the frame of
reference for the present research.

With regard to the second objective, sub-objectiﬁes are: (a)
enhance the regional detail of the models by adding countries with
significantly large levels of agricultural trade or production in the
relevant commodities; (b} establish a baseline forecast of world, and
regional and country specific trade equilibria; (c¢) test the sensitivity
of the model solution to alternative LDC income growth rates and
pessimistic and optimistic world economic scenarios; (d) compare the
results from (¢) against a baseline solution; and (e) compare CARD/FAPRI
model results against the results of previous research reviewed under

general objective (1).

Model Description
The CARD/FAPRI agricultural trade model is a nonspatial equilibrium

econometric model. It has components for each of the major crop



commodities. These include feed grains (corn, sorghum, barley and
oats}, wheat, and the soybean complex. Each commodity submodel in the
crops system is made up of country and regional units. Table 1.1 shows
the regional breakdown of the commodity models used in this project.
While each individual commodity model may be run independently, they can
also be integrated into a larger system with other commodity components
via price linkages permitting cross-commodity and cross country
interactions to take place, These linkages between countries and
commodities are designed to reflect the simultaneity of the price
determination process in the agricultural sector.

The econometric models for the commodity components in each regional
unit include behavioral relationships for the most important supply and
demand components. Domestic prices that are market determined in each
region are explicitly linked to a world price via price linkage equations
which include exchange rates and transfer service costs., Figure 1.1 is a
general representation of the structural specification for one commedity
in a regional unit of a commodity trade model. The model rests on an
extensive set of predetermined or exogencus variables that reflect the.
U.S. domestic economy, the world economy, climatic conditions and bther
determinants of prices in agricultural commodity markets such as U.S. and
foreign agricultural and trade policies.

It should be noted that price changes in specific countries will
differ from those in the United States by the degree of price -
transmission between U.S. prices and specific country prices. With a
price transmission elasticity close to one, the magnitude of price
changes in other countries will be comparable to the price changes in the

United States. In addition, changes in relative prices will differ from



Table 1.1. Regional composition of the CARD/FAPRI trade models

Wheat Model Feed Grains Model 2 Sorghum Model
Exporters Importers Exporters Importers Exporters Importers
Developing Argentina High-Income Argentina High-Income Argentina Mexico
Countries East Asia Thailand East Asia Nigeria
India China Brazil Indjia
China Mexico ROW
Brazil Egypt
Mexico .Saudi Arabia
Algeria Other L, America
Tunisia Other LDC Asia
Morocco Other LDC Africa &
Egypt Middle East
Other L. America
Other LDC Asia
Other LDC Africa &
Middle East
Other United States  Japan United States Japan United States Japan
Countries Canada USSR Canada USSR Australia
Australia Eastern Europe  Australia Eastern Europe South Africa
EC-12 Other Western EC-12 Other Importers
' Europe South Africa
Other Importers
Soybean Complex
Soybean Model Soymeal Model Soyoil Model
Exporters Importers Exporters . Importers Exporters Importers
Developing  Argentina Taiwan Argentina Taiwan Argentina China
Countries Brazil South Korea Brazil South Korea Brazil Taiwan
China Mexjico China Mexico South Korea Mex%co
ROW ROW ROW
Other United States  Japan United States Japaﬁ United States Japan
Countries EC-12 EC-12 EC-12 USSR
USSR USSR Eastern Europe

Eastern Europe

Eastern Europe

ECorn, barley, and oats.
ROW stands for "rest of the world."



Figure 1.1. General structural specification of a commodity model for a regional unit in the FAPRI agricutural trade models.

r ________________________________ M T e E—m————— | -
! i ' Production
! f ! > Ending - fiw — Gov't Policy
+' i H Stocks Price Expectations
i 1
N L
Generally Exogenous v
otherwise: Gov't Policy —
Yield Per ; : Income
Gov't Polic Substitute Prices .
i y AreaHarvested Area Harvested Domestic Food — | — Substitute Prices
input prices Weather Prices ;
. Demand Gov't Policy
weaher \
—
o 4 Livestock Prices
T Go: t:ncmg brice S Feed | — Livestock Quantity
Beginning Stocks Production olcies ‘ Demand Substitute Prices
Exchange Rate tinkage
Policies Equation
A
World Price )
Total Supply Totai Demand
- = — o lLaggedimpact
=" Current Year impact Sum of all region Sum of all region
and county supplies and county demands
Net Trade

Equilibrium




those in the United States depending on the specific domestic policy for
each crop in the different countries. The above can be illustrated using
Brazil as an example. Over the past decade Brazil has insulated domestic
wheat prices from world wheat price movements as part of a policy to
inerease its self-sufficiency in wheat. The model's estimated price
transmission elasticity between U.S. and Brazilian wheat prices is 0.10.
The feed grain market in Brazil is more open to world markets and this is
reflected in an estimated price transmission elasticity between U.S. and
Brazilian corn prices of 0.52. If U.S. wheat and corn prices both rise
by the same proportion (e.g., 10 percent), ieaving the U.S. wheat/corn
farm price ratio unchanged, the Brazilian wheat/corn price ratio would
fall, as Brazil's wheat priée rises by 1 percent while the corn price
rises by 5 percent.

Each of the commodity submodels is designed as a dynamic nonspatial
equilibriuﬁ model where the major emphasis is on net quantities traded by
country or region and not on the origin and destination of the traded
commodity. Equilibrium prices, quantities and net trade are determined
by equating excess demands and supplies across countries and regions.

The basic elements of a neonspatial equilibrium supply and demand model
are illustrated in Figure 1.2,

The summation of net demands of importers (EDT) less the net
supplies of other (non-U.S.) exporters (ES0) is the net demand facing the
U.S. model (EDN). The market equilibrium price clears the net demands
facing the United Stﬁtes (EDN) and the net export supplies from the
United States (ESUS). Agricultural and trade policies in each of the

regional components of the model will affect the slopes of that region's



u.s. U.S. FOREIGN |
sys TRADE  NET TRADE IMPORTERS
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| . SX2
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DX1 = 1st Exporter Demand
5X2 = 2nd Exporter Supply | ‘ OTHEB EXPORTER

PX2 = 2nd Exporter Demand

Figure 1.2 Determination of equilibrium prices and quantities in the CARD/FAPRI
agricultural trade models



supply and demand curves. These policies will be reflected in the slope
of the net import demand curve (EDN) facing the U.S. market.

There are a number of key strﬁctural parameters in the model, While
a review of all the parameters and model specification is not within the
scope of this report, a more detailed model description and the main
behavioral elasticities are provided in Appendix B. A comprehensive
documentation of earlier versions of these trade models inciuding
estimation and validation statistics may be found in Bahrenian, Devadoss,
and Meyers (1986); Devadoss, Helmar, and Meyers (1986); Meyers, Helmar,
and Devadoss (1986); and FAPRI (1988b). Documentation for the current
versions of the models is available.

Table 1.2 presents income elasticities of demand from various
studies surveyed in the literature review and those of the LDC regional
units in the CARD/FAPRI commodity models. The quantity variable usually
used in the CARD/FAPRI model's feed grains demand equation is total
domestic use, including food and feed demand, industrial use, seed and
waste. Therefore the estimated elasticities are not strictly comparable
to those estimated for food demand and feed demand separately. Given
that the CARD/FAPRI elasticities are a combination of food and feed
demand elasticities, it is expected that they be somewhat lower than
those that estimate only feed demand, and somewhat higher than those that
estimate only food demand., Also, it is expected that for countries where
the main source of demand for feed grains is animal feed, the demand
elasticities should be in about the same range as those of studies that
look only at feed demand such as Yotopolous (1985) and Christiansen

(1987). CARD/FAPRI income demand elasticities for feed grains in Brazil
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Table 1.2, Estimated incame elasticities of demend for food and feed grains fram varicus sources

Scurce

Category
(Muarber of Countries)

Pericd

Food

Feed

of Estimation Cereals Grains Grains Wheat Corn Soybean Barley Qats

Christisnsen (1987)2

Norroil Exporting
Developing Countries
{67)

Norroil Exporting
Developing Countries
(66)

de Jarvry, Saudolet (1986)b

Greater than $600

per capita GDP
(3N

Greater than $600

per capita GDP
(23)

All Comtries
{60)

Yotopolous (1985)¢

1ess Developed
(90)

less than $370 per
capita income
(40)

Greater than $370
per capita income
(50)

Developed
(34)

Sarma (1986)9

Brazil
Egypt
India
Mexdiceo
Philippines

(1977)

(1980)

(1970-80)

(1970-80)

(1970-80)

(1966~80)

(1966-80)

(1966-80)

(1966-80)

(1980-2000)
(1980-2000)
(1980~-2000)
(1980-2000)
(1980-2000)

0.26

0.35

0.33

0.20

0.17

0.25

0.35

0,30
0,30
0.34
0.26
0.32

0.14

0.23

0.18

0.08
0.02
0.24
-0.10
0.21

0.76

0.75

0.74

0.75

0.63

0.53

Ce-0oe

— 00 W

Ns 0.73

1,01 0.27

0.36° 1.34

0.80 0,93

1.60

1.53

2,30 6,17

1.5 7.43
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Table 1.2. Centimued

Scybean Conplex
Source/ Period - Feed
Category of Estimation Grains Wheat Corn Sorghum Barley Soybeans Soymeal Soyoil
FAPRT Trade Model (1988)°  (1967-1985) -
Argentina 0.18 0.13 3.00  1.11
Brazil 0.4  0.59 : 0.50 1.48
Mexcioo 0.36  0.95 0.87 1.95  1.94
Other Latin America 2.000 0.6
Thailand . 1.92
China 0.01  0.24 0.12
High Incame East Asia 0.99 0,57
Taiwan _ 0.29 0.75 0.62
South Korea 0.52 1.09 1.4
India 0.76
Other Asia 0.17 0.66
Egypt 0.72 0.46
Saudi Arabia 0.65
Algeria 0.55
Tunisia 1.63
Morocco 0.81
Other Africa and Middle East 0.22 0,46
ROW (sorghum) 0.22
RW (soybeans) 1.4k 1,16

@ Christiansen 1987—Countries include all nom-oil exporting countries with per capita GDP less than $10,000
(also excludes European countries), Afghanistan is excluded in 1980. Consumption is defined as apparent
utilization (production plus imports mirmus exports). Apparent utilization is regressed on per capita GDP
across all countries as defined for the years 1977 and 1980.

L3 Jarvry ard Sadoulet 1986—All elasticities listed are significant at the 5% level except for corn for
the < $600 per capita incare group. Per capita GDPs are in terms of 1965 U.S. dollars. The relationship
between consumption and incame is based on a log linear regression for the period 1970-1980. :

€ Yotopolous 1985—Per capita GDP levels are in terms of 1970 U.S. dollars. Elasticities are calculated
by dividing arrmal growth rate in per capita demand by per capita GDP growth rate,

4 Sarma 1986—These elasticities are based cn projections. The average elasticity of demand for feed is the
same as the average elasticity of demand for meat, on the basis of the inplied growth rate in projected per
capita meat consumpticon between 1980 and 200G, Similarly, the average elasticity of demard for food is based
on the inmplied growth rate in projected per capita cereal consumption between 1980 and 2000.

€ FAPRI—The quantity variable used to estimate income elasticities of feed grains demand includes food ard

feed demard as well as residual uses such as seed, industrial uses and waste. The elasticities are estimated
at the mean of the sample period.

£ Inoame elasticity of demand for imports.
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and High Income East Asia (Singapore, South Korea, Taiwan and Hong Kong),
and corn in Thailand are between 0.49 and 1.92, in about the same range
as those of Yotopolous and Christiansen. In regions where feed grains
are a staple food source such as Mexico, Other Asia and much of Africa,
income elasticities of demand range from 0.36 to 0.17, in about the same
range as those for food grains estimated by Yotopolous.

Wheat income elasticities are comparable to those estimated by de
Janvry and Sadoulet for all countries. The wheat income elasticities of
those North African countries that are individually modeled are
significantly higher than those for the Other Africa and Middle East
region suggesting that different demand characteristics for wheat make it
necessary to model Sub-Saharan Africa separatély from North Africa and
the Middle East. In general wheat income elasticities are higher than
feed grain income elasticities, with the exception of those countries and
regions where rapidly growing incomes are leading to a rapidly expanding
demand for meat and consequently a high derived demand for feed

grains.

Description of the Baseline

The purpose of ﬁhe baseline forecast is to evaluate the implications
of current and projected agricultural policies of the United States and
other countries in the context of a likely world macroeconomic and
financial environment. The baseline projections incorporate domestic and
world financial forecasts from the WEFA Group (Wharton Econometrics
Forecasting Associates 1988) and domestic and trade policy assumptions
for major participants in world markets for feed grains, soybeans, and

‘wheat. The system used to develop the FAPRI projections is solved
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simultaneously for world and U.S. market outcomes and includes provisions
for feedback between the crops and U.S. livestock sectors. An in-depth
description of the FAPRI baseline used for this project may be found in
FAPRI's "Ten-Year International Agricultural Outlook," March 1988.

The baseline analysis was conducted in early 1988 before the
onslaught of the summer drought. Due to the d;ought, 1988 production of
grains and oilseeds is much lower than anticipated, resulting in higher
prices. Incorporating the drought into the analysis would have resulted
in gignificant changes in baseline stocks, program assumptions, price

paths and trade, and on the impacts of the different scenarios.

Macroeconomic Environment

In the baseline the projected rate of real gross domestic product
{GDP) growth is substantially improved over the low or negative real GDP
growth rates of the early 1980s. However, it remains sluggish relative
to the high levels reached in the 1970s. Thus, in the baseline, demand
and trade recover from the levels of the early 1980s but do not approach
the high levels of the 1970s.

The pattern of economic growth in developing economies is diverse
with some struggling under heavy external debt and others, like the Asian
newly industrialized éountries (NICs) experiencing sustained growth.

The purchasing power of the U.S. dollar relative to many developed
country currencies is projected to continue declining at a low rate to
1989 and to recover marginally thereafter.

~ The major factors influencing the outlook for the agricultural

markets are:
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® World growth in 1988 is lower than in 1987 by about 0.5 percent
and is then expected to recover slowly to arcund 3.0 percent.

¢ Limited progress is made in reducing structural deficits in the
United States.

® PBecause the dollar continues to slide, dollar block countries are
expected to capture a larger than expected share of a slowly
growing world trade market.

e Protectionism remains a threat to world trade, but is assumed to

be held under control.

U.S. Policy Environment

It is assumed that current programs (Food Security Act of 1985,
F3SA85, and the 1987 budget compromise) will continue and will be operated
with the objective of reducing stocks, remaining competitive in world
markets, and reducing government program costs. This implies reductions
in suppert prices and continued use of programs to control production and
encourage the utiliéation of commodities currently in excess supply. Key
program provisions for the years of the projecticn and the commodities

under study in this report are shown in Table 1.3.

Commodity Markets

The FSA85 policies and implementation strategies resulted in marked
declines in commodity market prices during the first year of the program.
Throughout the projection period crop prices increase in nominal terms
but are stable in real terms,

The heavy use of PIK certificates, which are primarily redeemed in

the corn market, has distorted normal price ratios between corn and other



Table 1,3. Key program provisicns in the baseline
Acreage
Target Loan Reducticon Paid Diversion
Commodity/Year Price Rate Program Diversion Payment
(§/bu) (§/bu) (% of Base) (% of Base) ($/bu)
Wheat 86/87 4,38 2.40 22,5 10.0 ==
87/88 4,38 2,28 27.5 0.0 ———
88/89 4,23 2.21 27.5 0.0 ——
89/90 4.10 2,06 15.0 0.0 -———
90/91 4.00 2.10 10.0 0.0 ————
91/92 3.92 2,10 10.0 0.0 ———=
Corn 86/87 3.03 1.92 17.5 2.5 ———
87/88 3.03 1.82 20.0 15.0 2.00
88/89 2.93 1.77 20,0 10.0 1.75
89/90 2.84 1.65 20.0 10.0 1.75
90/91 2.75 1.56 20.0 0.0 -
91/92 2.70 1.49 10.0 0.0 ———=
Barley 86/87 2.60 1.56 17.5 2.5 -
87/88 2.60 1.49 20.0 15.0 1.60
88/89 2.51 1.44 20.0 10.0 1.40
89/90 2.43 1.35 20.90 10:0 1.40
90/91 2.35 1.45 20.0 - 0.0 ———
91/92 2.30 1.48 10,0 0.0 ———
Sorghum  B86/87 2,28 1.82 17.5 2.5 —-———=
87/88 2.88 1.74 20.0 15.0 1.90
88/89 2.78 1.68 20.0 10.0 1,55
89/90 2.69 1.56 20.0 10.0 1.55
90/91 2.60 1.48 20.90 0.0 -
91/92 2.55 .41 10.0 0.0 ———=
Qats 86/87 1.60 0.99 17.5 2.5 ———=
87/88  1.60 0.94 20.0 15.0 0.80
88/89 1.55 0.90 5.0 c.0 -
89/90 1.49 0.85 5.0 0.0 -
90/91 1.44 1.05 5.0 0.0 ———-
91/92 1.41 1.14 5.0 0.0 ————
Soybeans 86/87 -—= 4,77 -—- —— -—=
87/88 —-—= 4,77 —-— -— -—
88/89 -—= 4,53 - - —
89/90 - 4.50 —-— -— -—=
90/91 -—= 4.50 - -— -—
91/92 - 4.50 - - -
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commodities. The price of corn has fallen relative to the prices of
soybeans and other grains since the implementation of the FSA85. The
major impact of this has been for the soybean market where the bean-corn
ratio has moved from less than 2,5 to 1 to more than 3.2 to 1. This
change in relative prices has been a stimulus to foreign producers to
shift from corn to soybeans, thus creating more competition for U.S.
soybean and soymeal expérts. This price distortion is expected to be
corrected as the use of PIK certificates is gradually reduced over the
projection period. 1In the baseline the bean/corn ratio falls gradually
to 2.3 to 1 in 1990/91 then recovers slightly to 2.5 to 1 in

1991/92.

Trade

The combinaticon of more competitive domestic crop prices, more
favorable exchange rates, increased rates of real GDP growth around the
world and aggressive export subsidy programs causes a noticeable
turnaround in the volume and value of U.S. agricultural exports, The
most significant change occurred in 1987/88, when wheat exports increased
59 percent, and corn exports increased 15 percent, even as market prices
rose. However, much of this growth is due to the export subsidy programs
‘and may not be sustained. Continued strong foreign competition and the
assumed phase-out of the export enhancement program lead to projected
U.S. trade shares that are fairly stable after the gains of

1987/88.

Key Assumptions and Qualifications
Certain assumptions about the agricultural policy, eccnomic and

technical environment in which world agriculture will function had to be
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made for the baseline projections. The assumptions that could most

affect the projections and about which there is greatest risk are:

Sustained economic growth over the projection period. A
recession in the United States and abroad is likely to occur
resulting in a slump in demand for agricultural products below
that projected. This would generate associated policy and
adjustment probiems.

Emphasis on reducing costs and the role of government in
agriculture. Depending on such variables as the results of the
U.S5. presidential election in November, developments in the GATT
negotiations and budgetary pressures, the government may choose
to pursue policies which result in higher government costs and a
more aggressive posture in world markets.

Steady rates of technological change. In the projections demand
and technological change move together resulting in long term
trends of real prices that are relatively flat. Breakthroughs in
bictechnology or other areas that increase crop yields, dairy
production and livestock weight gain would place downward

pressure on commodity markets,

Organization

To study the link between LDC income growth and international

agricultural trade, and the sensitivity of the model solution to

different macroeconomic environments, the relevant macroeconomic

variables in the models were altered relative to the baseline. A total

of six scenarios are analyzed., These include four regional income

scenarios where the only exogenous variables that change relative to the

baseline are income growth rates of the developing countries and regions
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of the model, and twe macroeconomic scenarios reflecting a more
optimistic and a more pessimistic general macroeconomic environment than
that assumed in the baseline.

In reporting the results of the four regional income scenarios and
the two macroeccnomic scenariocs, the developing countries and regions of

the three commodity models were grouped into three major regioms:

1. Less Developed Country Latin America or LDC Latin America: This
region includes Argentina, Mexico and Brazil as individual
countries and an aggregate region, Other Latin America, which
covers the rest of South and Central America and the Caribbean
region.

2. Less Developed Country Africa and Middle East or LDC Africa and
Middle East: This region includes Egypt, Saudi Arabia, Algeria,
Morocco, Tunisia and Nigeria as individual countries and an
aggregate region, Other Africa and Middle East.

3. Less Developed Country Asia or LDC Asia: This region includes
China, Thailand, and India as individual counﬁ%ies and two

aggregate regions, High Income East Asia (Singapore, Taiwan,

Hong Kong and South Korea) and Other Asia.

Table 1.1 shows the complete country and regional breakdown for each
of the commodity models used in the analysis.

Part II of the report presents the results of the four regional
income scenarios for the developing countries and regions of the model
and for world and U.S. wheat, feed grains and soybeans trade and prices.

The value of the traded commodities is also reported. The traded
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commodities are valued at FOB Gulf port prices. Since the assumptions
about inflation rates among ccuntries in the models ;emain unchanged
relative to the baseline, both commodity prices and trade values are
reported in nominal terms. The real GDP growth rates of all the
developing countries and regions in the commodity models increase by 1
percent each year for five years relative to the baseline starting in
1987/88 in Scenario 1. In Scenarios 2, 3 and 4 real GDP growth rates
increase by one percent per year for five years relative to the baseline
starting in 1987/88 in the Latin America Region, LDC Africa and Middle
East region and LDC Asia region, respectively. In these four scenarios
the key U.S. farm program provisions remain unchanged from the haseline,

The detailed results of the four regional income scenarios for the
United States and individual developing countries, in addition to trade
tables for all the ccountries in the commodity models can be found in
various sections in the Regional Income Scenarios Numerical Report.

Part III contains the results of the two alternative macroeconomic
scenarios for the developing countries and regions of the model and for
world and U.S. wheat, feed grains and soybeans trade and pricesf The
value of the traded commedities is alsc reported. Traded commodities are
valued at FOB Gulf port prices. Since the assumptions about inflation
rates are different in the alternative macroeconomic scenarios and the
baseline, prices and trade values are reported in real (1986/87) dollars.
In the High Growth, Low Inflation (HILO) (or optimistic) scenario, real
GDP growth rates in all the countries and regions of the commodity models

are higher and inflaticn rates lower than in the baseline. Crude o¢il
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pricés are also changed to be consistent with inflation rates. In the
Low Growth, High Inflation (LOHI) or pessimistic scenaric real GDP growth
rates in all countries and regions of the commodity models are lower and
inflation rates are higher than in the baseline, As in-the optimistic
scenario, oil prices are also changed to be consistent with inflation
rates.

In the two macroeconomic scenarios some key U.S. farm program
provisions differ from those of the baseline for some commodities in the
last two years (1990/91, 1991/92) of the projection. These changes were
necessitated by the changing levels of U.S. stocks and market prices in
the scenarios relative to the baseline. In practice, the Secretary of
Agriculture has authorify to adjust these provisions as needed for |
program management.

Detailed results of the two alternative macroeconomic scenarics for
the United States and individual developing countries, in addition to
trade tables for all countries in the commodity models may be found in
the various sections’ of the Macroeconomic Scenarics Numerical Report.

The results of the regional income scenarios and macroeconomic
scenarios are analyzed in two different sections because they are not
strictly comparable for several reasons. In the regiocnal scenarios only
developing country real GDP growth rates were changed relative to the
baseline and the U.S. farm program provisions were kept at baseline
levels. These changes tock effect in 1987/88 and lasted for five years
until 1991/92. In the alternative macroeconomic scenarios the changes in
the different macroeconomic variables started one year later and ran for
four years, from 1988/89 to 1991/92. Given the dynamic nature of the

model the fact that the shocks are of different length means that by
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1991/92 the model had not had the same adjustment period in the two sets
of scenarioes., In the macroeconomic scenarios feal GDP growth rates and
inflation rates of all countries and regions in the models and oil prices
were changed relative to the Baseline. In addition, U;S. farm program
provisions were also changed. Since inflation assumptions are unchanged
from the baseline in the four regional income scenariocs, prices and trade
values for these scenarios are reported in nominal dollars, while prices’
and trade values for the two alternative macroeconomic scenarios are
reported in real (1986/87) dollars.

Part IIT is followed by a list of references and three appendices.
Appendix A contains country studies of Brazil and Egypt which illustrate
the interaction of international prices and trade, economic growth,
domestic agricultural production and consumption patterns and domestic
and foreign agricultural policies in specific countries. This Appendix
contains detailed results of all six scenarios for the Brazilian wheat,
feed grains and soybean sectors and for the wheat and corn sectors of
Egypt.

Appendix B contains a detailed description of the three commodity
models, including key price elasticities of supply and demand, income
elasticities of demand, aﬁd price transmission elasticities.

Appendix C, the Literature Review, surveys existing research on the
links between agricultural development, LDC income growth and
agricultural trade and summarizes the results of prior research.

Two numerical reports accompany the Technical Report. The Regional
Income Scenarios Numerical Report and the Macroeconomic Scenarios
Numerical Report contain the results of the six scenarios analyzed for

individual LDC countries and regions.






IXI. Regional Income Scenarios
Introduction

This section examines the impact of changing income growth rates in
different developing regions on international trade of wheat, feed grains
and soybeans and soybean products. Specifically, it provides an analysis
of changes in world net trade, U.S. net trade and prices, and production,
consumption and net trade of developing countries., Detailed results of
the analyses presented in the tables include world net trade levels ana
value;, levels of U.S. net trade, trade share, trade value and farm level
and FOB Gulf pert prices for wheat, feed grains and soybeans and soybean
products, For the three developing country regions, Latin America, LDC
Africa and Middle East and LDC Asia the results presented include levels
of production, domestic use, net trade, net trade value and trade share.
Since the assumptions about inflation were unchanged from the baseline in
all four scenarios, prices and trade values are reported in nominal
dollars.

Increasing the growth rate of real GDP in the developing countries
alone has a significant impact on world and U.S. trade and prices of
wheat, feed grains and soybgans. Given that the developing countries
have a larger share of world wheat net imports (61.8 peréent in the
1987/88 baseline) than of world feed grain net imports (37.5 percent),
the rise in developing country GDP growth rates has a higher impact on
wheat prices than on soybean or corn prices.

When incomes are increased in each region separately, the highest
impact on each commodity market comes from Scenario 4, where the GDP

growth rates of only the LDC Asian countries are increased. Increasing
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GDP growth rates only in the LDC Africa and Middle East region (Scenario
3) has very litéle impact on soybean and soybean product prices and
trade. However, higher income growth in this region has a larger impact
on the world wheat market than increasing income growth rates only in
Latin America (Scenario 2). In terms of evaluating the impact on net
imports of these proportional increases in income, Latin American net

feed grains and wheat imports are the most responsive.

Assumptions of the Regional Income Scenarios
To evaluate the impact on wheat, feed grains, and soybean trade of a
one percentage point increase in the economic growth rates of developing
countries, the LDC regional units of the CARD/FAPRI commodity models were
grouped into three different regions plus one aggregate group: Latin
America, LDC Africa and Middle East, LDC Asia and All LDCs. Table 2.1
shows the baseline real GDP and real GDP growth rates for the individual
LDCs and LDC regions between 1984/85 and 1991/92 compared to the
resulting real GDP and real GDP growth rate after the one percentage
poiﬂt increase. The increase was iﬁposed each yvear for five years
starting in 1987/88.
' The following scenarios were evaluated relative to the baseline:
1. Scenarioc 1: The real GDP growth rate for all LDCs in the
commodity models, whether modeled as individual countries or as
a region, were raised by one percentage point above baseline
levels for five years starting in 1987/88 and ending in 1991/92.
This scenario is also referred to as the "ALL LDC" scenario.
2, Scenario 2: The real GDP growth rates for specific Latin
American countries and those aggregated into the Other Latin

America region were raised by one percentage point above
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Table 2.1, Baseline and regional income shock scenarios real GDP for various countries (bil. %)

Change from
Baseline in 1991/92

84/85 85/86 86/87 87/88 88/89 89/90 90/91 e1/92 Abs. %
THAILAND
Baseline 43 44 47 50 33 55 57 40
% growth rate 3.7 6.5 7.1 4.6 4.1 3.8 5.8
All Lbc 43 44 47 51 54 56 59 63 3 4,63
% growth rate 3.7 6.5 8.0 5.5 5.1 4.8 6.7
HIGH INCOME EAST ASIA
Baseline 194 207 229 250 266 281 296 315
% growth rate 6.7 11.0 9.2 6.4 5.4 5.4 6.5
ALl LDC 194 207 229 253 271 289 307 330 15 4.78
% growth rate _ 6.7 11.0 10.2 7.4 6.4 6.4 7.5
SOUTH KOREA _
Baseline 88 95 107 "7 125 133 141 151
% growth rate 8.5 12.1 9.8 7.0 6.1 5.9 7.2 .
AlL LoC 88 95 107 118 128 137 146 158 7 4.75
X growth rate 8.5 12.1 10.8 8.0 7.1 6.9 8.2
TATWAN ’
Baseline 54 58 64 70 75 78 82 88
% growth rate : 7.3 1.1 2.3 6.8 4.9 - 51 6.6
All LDC 54 58 &4 71 76 81 86 92 4 4.78
¥% growth rate 7.3 1.1 10.3 7.8 5.9 6.1 7.6
CHINA a/
Baseline 559 . 625 678 730 779 832 3388 945
% growth rate 1.9 8.5 7.7 6.7 6.8 6.7 6.6
All LDC ‘ 559 625 678 737 794 856 921 991 45 4.77
X growth rate 1.9 8.5 8.7 7.7 7.8 7.7 7.6
INDIA
Baseline 203 214 225 231 240 251 261 272
% growth rate 5.8 4.9 2.6 4.1 4.5 3.9 4.2
ALl LDC 203 214 225 233 244 258 270 284 12 4.48
% growth rate 5.8 4.9 3.5 5.0 5.4 4.9 5.1
WHEAT OTHER ASIA '
Baseline 226 229 240 254 265 276 286 300
% growth rate 1.3 4.6 6.1 A 3.8 3.9 4.8
All LDC 226 229 240 257 270 284 298 315 15 4.87

X growth rate 1.3 4.6 7.1 5.4 4.8 4.9 5.8
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Change from

Baseline in 1991/¢2

84/85 B5/86 86/87 87,88 88/89 89/90 90/91 91/92 Abs. %
FEED GRAINS OTHER ASIA
Baseline 390 408 424 438 457 475 494 216
% growth rate 4.7 4.0 3.4 4.2 4.0 4.0 4.4
ALt LDC 390 408 . 424 443 466 489 514 541 25 4.90
% growth rate 4.7 4.0 4.6 5.2 5.0 5.0 5.4
EGYPT
Baseline 29 30 3 32 33 34 36 37
% growth rate 1.6 3.8 3.9 4,2 3.3 4.1 3.9
All LDC 29 30 k3 32 34 35 7 39 2 4.15
% growth rate 1.6 3.8 4.7 5.0 4.2 5.0 4.8
SAUDI ARABI
Baseline 110 o7 g3 1 92 96 102 106
% growth rate -11.9 -4.1 -2.6 1.7 4.1 6.3 4.3
AlL LDC 110 97 93 91 94 99 106 11 5 4.7
X growth rate -11.9 -4.1 -1.6 2.7 5.1 7.3 5.3
ALGERIA
Baseline 47 47 45 &4 44 44 45 46
% growth rate -0.3 -3.0 -1.9 -1.3 0.7 1.4 2.1
ALl LDC &7 47 45 45 45 45 46 48 2 4.49
X growth rate -0.3 -3.0 -1.1 -0.4 1.5 2.3 3.0
TUNESIA
Baseline 10 1" 11 1 12 12 12 13
% growth rate 1.1 2.0 3.5 2.9 3.9 4.0 4.3
ALl LDC 10 11 1 1 12 12 13 14 1 4.59
% growth rate 1.1 2.0 4.5 3.8 4.9 4.9 5.2
MOROCCO
Baseline 21 22 22 23 24 24 25 26
% growth rate 4.5 3.8 2.0 3.7 3.0 3.2 3.8
ALl LDC 21 22 22 23 24 25 26 27 1 & .65
% growth rate 4.5 3.8 3.0 4.6 3.9 4.1 4.7
WHEAT OTHER AFRICA
Baseline 759 752 755 764 790 817 851 885
% growth rate -0.9 0.3 1.3 3.3 3.4 4.2 4.1
AlLL LDC 759 752 755 772 805 841 884 929 44 4,94
% growth rate 0.3 2.3 4.3 4.4 5.2 5.1

-0.9
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Change from

Baseline in 1991/92

84/85 85/86 86/87 g7/88 8a/89 89/90 90/91 91/92 Abs. %
FEED GRAINS OTHER AFRICA
Baseline 651 651 658 665 688 709 737 769
% growth rate 0.1 1.0 1.1 3.4 3.1 4.0 4.3
ALl LDC 651 651. 658 671 701 730 766 807 38 4.94
% growth rate 0.1 1.0 2.1 4.4 4.1 5.0 5.3
ARGENTINA
Baseline 140 146 148 152 157 161 168 174
% growth rate 3.9 1.6 2.3 3.4 2.9 4.0 3.8
ALl LDC 140 146 148 153 160 166 174 183 9 4.93
% growth rate 3.9 1.6 3.5 4.4 3.9 5.0 4.8
BRAZIL _
Baseline 259 281 287 284 200 304 335 349
% growth rate 8.2 2.3 -0.9 5.7 1.3 10.0 4.2
All LDC 259 281 287 287 306 313 348 366 17 4,90
% growth rate 8.2 2.3 0.1 6.7 2.3 1.0 5.2
MEXICO
Baseline 210 208 208 212 214 220 228 238
X growth rate -0.¢ -0.2 2.1 1.1 2.5 3.7 4.4
All LDC 210 208 208 213 216 223 233 245 7 3.10
% growth rate -0.9 -0.2 2.5 1.6 3.2 4.5 5.2
OTHER LATIN AMERICA
Baseline 163 170 186 185 181 187 192 98
% growth rate 4.6 2.0 -0.4 -2.2 3.4 2.8 2.8
ALl LDC 163 170 186 187 184 193 200 207 10 5.04
% growth rate 4.6 9.0 0.6 -1.2 4.4 3.8 3.8
SOYBEANS REST OF WORLD
Baseline 2,678 2,7T4é 2,866 2,932 3,0m 3,096 3,183 3,204
% growth rate 2.5 4.4 2.3 2.7 2.8 2.8 3.5 )
ALl LDC 2,678 2,746 2,866 2,961 3,070 3,187 3,308 3,457 163 4.96
% growth rate 2.5 4.4 3.3 3.7 3.8 3.8 4.5
SORGHUM REST OF WORLD
Baseline 8,005 8,198 . 8,383 8,615 8,854 9,104 9,353 9,593
% growth rate 2.4 2.3 2.8 2.8 2.8 2.7 2.6
ALL LDC 8,005 8,198 8,38 8,699 9,027 9,372 9,722 10,069 476 4.96
% growth rate 2.3 3.8 3.8 3.8 3.7 3.6

2.4

NOTES:

Real GDP is reported on a crop year basis.

af Billions of yuan.

Percentages may not be accurate due to rounding.
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baseline growth rates for five years starting in 1987/88. This
scenario is also referred to as the "Latin America" scenario.
Scenario 3: The real GDP growth rates for specific African
and Middle Eastern countries and those aggregated into the Other
Africa and Middle East region were raised by one percentage
point above baseline growth rates for five years starting in
1987/88. This scenario is also called the "Africa and Middle
East" scenario or simply the "Africa" scenario.
Scenario &: In Scenario 4 the real GDP growth rates for
specific Asian countries and those aggregated into the Other
Asia region were raised by one percentage point above baseline
growth rates for five years starting in 1987/88. This scenario
is also called the "Asia" scenario.
key provisions of the U.S. farm program are unchanged from the
These are shown in Table 1.3 for wheat, corn, barley, sorghum,
soybeans.,

the commodity models were solved simultanecusly for each of the

scenariocs to arrive at consistent market clearing price and quantity

equilibria for each of the commodities. Although in Scenarios 2, 3 and 4 -

not all LDC incomes were increased relative to the baseline, those LDCs

whose incomes remained unchanged were affected nevertheless by changes in.

baseline prices resulting from income changes in other LDCs.

Finally, the impact of increasing economic growth rates, as

described above, can then be evaluated by comparing the equilibrium

prices and quantities for each scenario with baseline values. Tables

2.13, 2.14, and 2.15 contain a summarized version of the net trade

results for the major regions, Latin America, LDC Asia and LDC Africa and

the Middle East.
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Resulfs of the Regional Income Scenarios
HWorld Net Trade aﬁd Prices
The impact of the different income shocks scenarios on wheat, corn
and soybean prices and world net trade and trade value in 1991/92 are
summarized in Figures 2.1, 2.2, and 2.3 and Tables 2.2 and 2.3. The
" impact of income changes on market ciearing prices, world and U.S. net
trade and trade share differ markedly between scenarios.

Commodity Prices and Trade Values. In all scenarios, the commodity

price most affeéted by the iﬁcome shock is the wheat price. The higher
impact of the income change on wheat prices is due to the combination of
several factors. Two primary factors are: (1) that LDC wheat net
imports account for a larger share of world wheat net imports (64.1
percent in 1986/87) relative to the LDC feed grains net imports share of
world feed grains imports (excluding sorghum, 37.9 percent in 1986/87),
and (2) the world wheat market is more price inelastic than the world
feed grains market, indicating that equal percentage increases in world
demand for wheat and feed grains will have a larger impact on wheat
prices than on feed grains prices.

For corn and soybeans, corn farm price increases relative to the
baseline are propertionately larger than soybean price changes except in
the Asia scenario.

Not surprisingly, the all-LDC scenario has the largest impact on all
prices since in this scenario the incomes of all LDCs have been raised
and it is therefore the scenario in which the largest increases in demand
occur. OQf the three commodities, world net trade in wheat rises the most
(in absolute terms)--3.2 million metric tons (mmt) above baseline levels.

In relative terms, however, feed grains trade (including sorghum) rises



30

Fig. 2.1. FOB GULF PORT PRICES

Absolute and Percent Change from Baseline 1991/92
$/mt '

$25

(18.7%}

$20- ,,,,,,

$5-—

¢ PIil \\\\\\

$0 -

Wheat Soybeans

M L DCs-1 L.America-2 Africa-3 Asia-4



31

Table 2.2. Crop prices in the baseline and the four regional income scenarios

Change from
baseline in 1991/92

Crop + Scenario 84/87 87/38 38/89 89/90 90/91 91/92 Abs. %

Farm Prices ($/bu)

Corn
Baseline 1.50 1.1 1.90 1.96 2.00 2.05
ALL LDC 1.50 1.75 1.95 2.03 2.12 2.22 0.17 8.29
Latin America 1.50 1.72 1.92 1.99 2.04 2.1 0.06 2.93
Africa 1.50 1.72 1.91 1.97 2.02 2.08 0.03 1.46
Asia 1.50 1.73 1.92 1.99 2.05 2.12 0.o7 3.41
Wheat
Baseline 2.42 2.56 °  2.85 2.98 3.03 3.07
ALl LDC 2.42 2.71 3.1 3.30 3.47 3.63 0.56 18.24
Latin America 2.42 2.58 2.89 3.04 in 3.18 0.11 3.58
Africa 2.42 2,59 2.91 3.06 3.1% 3.2¢% 0.14 4,56
Asia 2.42 2.65 3.00 3.16 3.27 3.37 0.30 9.77
Soybeans
Basel ine 4.80 5.63 &.24 5.28 5.1 5.86
ALl LDC 4£.80 5.78 6.43 5.49 5.46 5.29 0.43 7.34
Latin America 4.80 5.49 6.32 5.38 5.27 6.03 0.17 2.%0
Africa 4.80 5.63 6.26 5.29 5.12 5.89 0.03 0.51
Asia 4.80 5.72 6.34 5.39 5.29 6.07 0.21 3.58
FOB Gulf Port Prices (3/mt)
Corn
Baseline 74.00 80.69 88.79 91.35 93.06 95.19
All LDC 74.00 82.40 90.93 94.34 98.18  102.44 7.25 7.62
Latin America 74.00 81.12 89.65 92.63 94.77 97.75 2.56  2.69
Africa 74.00 81.12 89.22 91.78 93.91 96.47 1.28 1.34
Asia 74,00 81,54 89.65 . 92.63 95.19 98.18 2.99 3.4
Wheat
Baseline 109.58 116.67 128.58 133.92 135.97 137.61
AlL LDC 109.58 122.83 139.26 147.06 154,04  160.61 22.99 16.71
Latin America 109.58 117.49 130.22 136.38 139.26 142.13 4,52 3.28
Africa 109.58 117.91  131.04 137.20 140.49 143.36 5.75 4.18
Asia 109.58  120.36 134.74 141,31 145.82 149.93 12.32 8.95
Soybeans
Baseline 192,00 227.96 249.34 215.69 209.73 236.02
ALl LDC 192.00 233.22 256.00 233.05 222.00 251.09 15.07 6.39
Latin America 192.00 230.06 252.14 219.20 215.34 241.98 5.96 2.52
Africa 192.00 227.96 250.04 216.04 210.08 237.07 1.05 0.45
Asia 192.00 231.11 252.84 219.55 216.04 243.38 7.36 3.12

NOTE: ALl LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of aill LDC Asia.



32

Fig. 2.2. WORLD NET COMMODITY TRADE

Absolute and Percent Change from Baseline 18891/92
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Fig. 2.3. WORLD NET COMMODITY TRADE VALUE
Absolute and Percent Change from Baseline 1991/92
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Table 2.3. World net trade and trade value in the baseline and the four regicnal income scenarios

Change from
baseline in 1991/92

Commodity + Scenario 86/87 87/88 88/89 89790 20/91 91/92 Abs. %

Net Trade (1000 mt)

Feed Grains a/

Baseline 70,090 73,304 76,196 77,736 80,972 85,29

All LDC 70,090 73,737 77,067 79,214 83,153 88,194 2900 3.40

Latin America 70,090 73,496 76,570 78,342 81,821 86,418 1124 1.32

Africa 70,090 73,429 76,420 78,096 81,491 85,011 7 0.8

Asia 76,090 73,409 74,406 78,155 81,622 84,176 882 1.03
Wheat . -

Baseline 82,206 88,738 89,759 89,874 91,963 94,412

ALl LDC 82,206 89,459 91,030 91,766 94,488 97,598 3186 3.37

Latin America 82,206 88,838 89,915 90,098 92,252 94,763 351 0.37

Africa 82,206 88,893 90,071 90,359 92,644 95,313 901 0.95

Asia 82,206 89,167 90,519 91,013 93,465 96,296 1884 2.00
Soybeans and soybean products :

Baseline 49,300 50,567 51,063 52,516 53,839 55,072

All LbC 49,300 50,666 51,258 52,930 54,383 55,780 708 1.29

Latin America 49,300 50,588 51,070 52,6264 53,977 55,264 192 0.35

Africa 49,300 50,572 51,009 52,531 53,859 53,090 18 0.03

Asia 49,300 50,638 51,184 52,807 54,221 55,573 50t 0.91

Trade Value (mil. $)

Feed Grains a/

Baseline 5,142 5,889 6,726 7,101 7,570 8,133

All e 5,142 6,051 6,980 7,486 8,214 9,065 932 11.46

Latin America 5,142 5,936 6,825 7,258 7,790 8,458 325 4.00

Africa 5,142 3,931 6,783 7,172 7,697  B,320 187 2.30

Asia 5,142 5,961 6,818 7,264 7,813 8,479 346 4.26
Wheat

Baseline 9,008 10,353 11,541 12,036 12,504 12,992

All LDC 9,008 10,988 12,676 13,495 14,555 15,875 2,682 20.65

Latin America 9,008 10,438 11,709 12,288 12,847 13,469 476 3.67

Africa g,008 10,481 11,803 12,397 13,015 13,664 672 5.17

Asia 9,008 10,733 12,196 12,861 13,630 14,438 1,445 11.12
Soybeans and soybean products

Baseline 9,691 11,549 12,594 11,200 11,17 12,671

All LDC 9,691 11,838 12,997 11,667 11,741 13,581 890 7.02

Latin America 9,691 11,660 12,745 11,389 11,311 12,963 292 2.30

Africa 2,691 11,551 12,626 11,220 11,035 12,701 30 0.24

Asia 92,691 11,724 12,822 11,468 11,426 13,148 478 3.77

NOTE: All LDC is a one percentage point increase in the GDP growth rate of all LDCs.

a/f

Latin America is a one percentage point increase in the GOP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GOP growth rates of all LBC Africa and Middle East.
Asia is a one percentage point increase in the GOP growth rate in LDC Asia.

Includes corn, sorghum, barley, and ocats.
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marginally more than wheat trade. World net trade in soybeans and
soybean products is the least affected of all the commedities in the all
LDC scenario, rising by 1.3 percent or 708,000 metric tons (mt) relative
to the baseline.

Among the regional scenarios, the Asia scenario has the largest
impact on all prices. Of the three regions LDC Asia is the largest
consumer of wheat, feed grains and soybeans and products and the second
largest importer of wheat and feed grains next to LDC Africa and Middle
East. In addition, the model income elasticities of demand in LDC Asia
for these three commodities aré relatively large., World net trade in
wheat rises by 2.0 percent or 1.9 mmt in the Asia scenario relative to
the baseline in 1991/92 while the increases in the Latin America and
Africa scenarios are 0.4 percent and 1,0 percent, respectively. Given
the substitutability between wheat and corn in demahd, the high wheat
prices of the Asia scenario exXert enough of a pull on corn prices to make
the corn price changes in the Asia scenario larger than those resulting
from the Latin America scenario. This occurs even though the increases
in world net feed grain trade in the Asia scenario (1.0 percent or 882
thousand mt) are less than those occurring in the Latin America scenario
(1.3 percent or 1.1 mmt).

The Africa scenario has very little impact.on corn and soybean
prices. Even though the Africa and Middle East region is a larger
importer of feed grains than Latin America, the Latin America scenario
has a larger impact on corn price due to the larger income elasticities
of demand for feed grains estimated in the Latin American models. The
increase in world net feed grain trade (including sorghum) resulting from

the Africa scenaric is 0.8 percent or 717,000 mt, while the increase
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from the Latin America scenario is 1.1 mmt. World net trade in soybeans
and soybean products is largely unaffected in the Africa scenario in
1991/92 and rises only 0.4 percent or 192,000 mt relative to the baseline
in the Latin America  scenario,

Relative Price Change. Since the structural supply and demand

equations include cross price effects, changes in relative prices lagged
one period determine production adjustments ﬁhile current changes in
relative prices determine demand adjustments. Price transmission
elasticities must also be considered in determining the impact of
relative price changes in a given region. A proportional change in FOB
Gulf port prices will not result in proportional price changes in the
individual countries if price transmission elasticities differ across
commodities,

Of particular concern are the movements in the wheat/corn and
soybean/corn price ratios due to the substitutability of these
commodities in production and demand in the developing, centrally planned
and developed countries or regions included in the commodity models. In
specific countries movements in other price ratios are of interest,
especially on the production side: barley/wheat in Canada,
sorghum/barley in Australia and soybean/wheat in Brazil.

Soybean/wheat, sorghum/wheat and barley/whéat price ratios show the
largest decreases in Scenarios 1 and 4 and the wheat/corn price ratios
show the largest increases in these same two scenarios. The magnitude of
the change is largest in Scenario 1. Thus the wheat price rises the most
relative to other commodity prices in Scenarios 1 and 4. The

soybean/corn price ratio remains above baseline levels throughout the
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projection period in both scenarios, except in 1991/92 in Scenario 1 when
it falls below the baseline.

In the Latin America scenario in 1990/91 and 1991/92 the wheat/corn
price ratio rises the least of all the scenarios. The soybean/corn price
ratio is above baseline levels from 1987/88 to 1990/91 and then declines
marginally below baseline levels in 1991/92. Thg soybean/wheat price
ratio remains near baseiine levels througﬁout the projection peridd until
1991/92 when it falls below.

In the Africa scenario the soybean/corn price ratio remains at or
below baseline levels‘for the projection period. 1In 1991/92 the changes
in soybean/wheat and wheat/corn price ratics are in the same direction
but of a larger magnitude compared with those in the Latin America
scenario.

In 1991/92 the soybean crushing margin increases relative to the
baseline in the LDC, Latin America, and Asia scenarios by 9.1 percent,
5.5 percent and 3.6 percent, respectively, and is unchanged in the Africa
scenario. This increase in crushing margin leads to larger crush demand
in soybean exporting countries such as Brazil and Argentina, and to
larger soybean import demand by importers with crushing capacity such as
the EC-12, Japan and High Income East Asia.

Value of World Trade. Rising incomes in the developing countries

have a significant impact on the value of world trade. The resulting
higher prices combine with larger trade levels to give larger
proportional changesrin nominal values of world trade than in trade
volume for all commodities (Figure 2.3 and Tables 2.2 and 2.3). Since
the all-LDC scenario exhibits both the largest changes in trade volume

and prices, trade value increases relative to the baseline are also
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largest in this scenario. In 1991/92 world feed grains trade value rises
by_$932 million or 11.5 percent while feed grains trade level rises by
3.4 percent. World wheat trade value rises by $2.7 billion or 20.7
percent while trade rises by only 3.4 percent. World soybeans and
soybean products experience the smallest rise in both trade value and
trade levels, 7.0 percent and 1.3 percent respec;ively. The largest
importers of soybeans énd products are industrialized countries ahd the
centrally planned economies. While developing countries are becoming
increasingly important consumers of soybean meal and especially soybean
cil, changing their incomes does not have the impact on the soybean and
soybean product market that increased developing country incomes has on
markets such as wheat where their presence is greater.

In nominal terms, the largest rise in world trade value occurs in
wheat in the all-LDC scenario, 20.7 percent, while the largest rise in
trade volume occurs in feed grains, 3.4 percent, also in the all-LDC
scenario (Table 2.3). Of the three regional scenarios, the LDC Asia
scenario has the largest impact on world trade value for wheat, feed
grains and soybeans and soybean products. The Latin America scenario has
the smallest impact on the value of world wheat trade, while the Africa
and Middle East scenario has the smallest impact on world feed grains
trade value and virtually no effect on world soybean and soybean product

trade value,

United States Net Trade and Trade Share
The effect of the income shocks on U,S. trade and trade share in
wheat, feed grains including sorghum, and soybeans and soybean products

are shown in Figure 2.4 and Table 2.4. Under all scenarios and for all
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Fig. 2.4. U.S. NET COMMODITY TRADE
Absolute and Percent Change from Baseline 1991/92
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Fig. 2.5. U.S. NET COMMODITY TRADE VALUE
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Table 2.4, U.S. net trade in the baseline and the four regional income scenarios

Change from
baseline in 1991/92

Commodity + Scenario 86/87 87/88 88/89 89/90 90/91 91/92 Abs. %

Net Trade (1000 mt)
Feed Grains af
Baseline 45,602 50,984 51,672 50,656 52,430 55,337

All LDC 45,602 51,374 52,554 52,072 54,416 57,922 2585 4,67

Latin America 45,602 51,168 52,072 51,271 53,273 56,433 1076 1.94

Africa . 45,602 51,090 51,863 50,947 52,818 55,842 505 0.91

Asia 45,602 51,084 51,920 51,074 53,043 56,148 an 1.47
wheat

Baseline 26,540 39,045 39,330 38,162 39,037 40,175

All Loc 26,540 39,568 40,169 39,274 40,297 41,597 1422 3.54

Latin America 26,540 39,118 39,453 38,330 39,248 40,422 247 0.61

Africa 26,540 39,156 39,525 38,433 39,342 40,520 345 0.86

Asia 26,540 39,358 39,825 38,818 39,749 40,941 786 1.96
Soybeans and soybean products

Baseline 27,740 28,515 27,103 27,270 28,124 29,020

ALl LDC 27,740 28,664 27,422 27,759 28,776 29,836 816 2.81

Latin America 27,740 28,573 27,233 27,471 28,397 29,376 356 1.23

Africa 27,740 28,520 27,108 27,278 28,135 29,027 7 0.02

Asia 27,740 28,602 27,286 27,550 28,489 29,474 454 1.56

Trade Share (%)
Feed Grains a/

Baseline 65.1 69.6 67.8 65,2 64.8 &64.9

All LDE 5.1 69.7 68.2 65.7 65.4 65.7 0.8 1.23

Latin America 65.1 9.6 68.0 65.4 65.1 65.3 0.4 0.62

Africa 65.1 9.6 . 67.9 65,2 64.8 64.9 0.9 0.07

Asia 65.1 . 9.6 68.0 65.3 65.0 65.2 0.3  0.43
Wheat

Baseline 32.3 44,0 43.8 42.3 42.4 42.6

All LDC 32.3 44.2 441 42.8 42.6 42.6 0.1 0.16

Latin America 32.3 44.0 43.9 42.5 42.5 42.7 0.1 0.24

Africa 2.3 - 440 43,9 42.5 42.5 42.5 0.0 -0.0%9

Asta 32.3 441 44.0 42.7 42.5 42.5 0.0 -0.04
Soybeans and soybean products

Baseline 56.3 S6.4 53.1 51.9 52.2 52.7

All LDC 56.3 56.6 53.5 52.4 52.9 53.5 0.8 1.51%

Latin America 56.3 56.5 53.3 52.2 52.6 53.2 0.5 0.88

Africa 56.3 56.4 53.1 51.9 52.2 52.7 0.0 -0.04

Asia 56.3 56.5 53.3 52.2 52.5 53.0 0.3 0.65

NOTE: ALl LDC is a one percentage point increase in the GDP growth rate of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GOP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rate in LDC Asia,

a/ Includes corn, sorghum, barley, and oats.
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Table 2.5. U.S. net trade value in the baseline and the four regional income scenarios (mil. %)

Change from

. baseline in 199

1792

Commodity + Scenario 86787 87/88 88/39 8%/90 90/91 $1/92 Abs. %
Feed Grains a/
Baseline 3,340 4,096 4,558 4,628 4,904 5,277
All tDC 3,340 4,215 4,738 4,922 5,379 5,956 679 12.86
Latin America 3,340 4,132 4,638 4,750 5,074 5,522 245 4,64
Africa 3,340 4,126 4,400 4, 679 4,991 5,403 126 2.39
Asia 3,340 4,148 4,631 4,734 5,080 5,526 249 4.71
Wheat
Basel ine 2,908 4,556 5,057 5,111 5,308 5,529
All LDC 2,908 4,850 5,594 5,775 6,207 6,681 1,152 20.84
Latin America 2,908 4,596 5,138 5,228 5,466 5,745 217 3.92
Africa 2,908 4,617 - 5,180 5,273 5,527 5,809 280 5.07
Asia 2,908 4,737 5,366 5,485 5,796 6,141 613 11.08
Soybeans and soybean products .
Baseline 5,318 6,453 6,676 5,71 5,761 6,668
ALl LDC 5,318 6,648 6,933 6,093 6,233 7,270 602 9.02
Latin America 5,318 6,537 6,780 5,924 5,968 6,904 235 3.53
Africa 5,318 6,465 6,696 5,801 5,771 &,689 21 8.3
Asia 5,318 6,572 6,815 5,954 6,009 6,970 301 4,52

NOTE: ALl LDC is a one percentage point increase in the GDP growth rates of all LDCs.

Latin America is a one percentage point increase in the GDP growth rates of LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.

af Includes corn, sorghum, barley, and oats.
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commodities the volume of net trade by the United States increases. The
increases in U.S. net export volume relative to the baseline follow much
the same pattern as the changes in world net trade with the exception of
feed grains. 'Again, as expected the largest increases in U.S5. net trade
in all commodities occur in the LDC scenario. Increasing incomes in LDC
Asia, the Asia scenario, results in larger increases in U.S. net exports
of wheat and sbybeans énd soybean products compared to the Latin America
and Africa scenarios, but the largest increase in U.S. net feed grains
exports occur in the Latin American scenario.

Historically, the United States, in its role as residual supplier in
world markets, has gained trade share in times of expanding markets. As
shown in Table 2.4, in general, this is borne out by the results of the
income shocks. In the case of wheat, the United States gains market
share in the LDC and Latin America scenarios, but loses a marginal amount
in the Africa and Asia scenarios. This may be explained by the movement
in price ratios and the response of U.S5. competitors to these price
ratios. In 1990/91 the wheat/corn and soybean/wheat price ratios favor
wheat., As a result, in 1991/92, Canada increased wheat area harvested at
the expense of barley and Australia increased wheat area harvested at the
expense of sorghum. In additiom Argentina production is very responsive
to changes in price ratios so wheat area harvested increased
significantly at the expense of sorghum and to some extent soybeans and
corn.

Since the 1991)92 wheat/corn price ratios also favor wheat, given
the substitutability of wheat and corn in demand, wheat demand would be
reduced reiative to feed grains demand. Thus the situation in 1991/92 is

one of large wheat supplies among the competitors. This pattern is
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repeated in all four scenarios relative to the baseline but is less
strong in the Latin America scenario, where the wheat/corn price ratio
barely rises above baseline levels.

Overall, in the all-LDC scenario, the large increases in wheat
demand resulting from increased incomes allow the United States to
increase market share, as not all competitors can increase exports at the
same rate that world trade is increasing. In the Africa and Asia
scenarios, however, the increase in world trade is smaller relative to
the baseline and the United States loses market share marginally to its
competitors.

In 1991/92 the United States increases exports of soybeans and
soybean product in all scenarics, and gains share of the soybean and
soybean product market in all but the Africa scenario. In the Africa
scenario the soybean and soybean product market remains virtually
unchanged from baseline levels and the U.S, share of this market falls
marginally. Being the residual supplier of both soybeans and soybean
products and having excess capacity in bean production and crush, the
United States will increase (decreése) its trade sharé of expanding
{contracting) markets, especially when crushing capacity is more fully
utilized and not growing as fast as world demand in Argentina and Brazil.

In the all-LDC scenario, world demand forléoybeans and soybean
products expands as a result of the rise in incomes in all LDCs. Given
the income increases in Brazil and Argentina, domestic use in these two
countries increases, often by more than production increases,
consequently reducing their exports and market share. While Argentina's
soybean share remains essentially unchanged, Brazil loses share. They

both lose soymeal and soyoil share., Taking advantage of the available
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excess capacity, the United States picks up market share in soybeans and
soybean products. In the Latin America scenario, only Latin America
increases demand for soybeans and soybean products. Again, Brazil and
Argentina increase domestic use and lose market share to the United
States in soymeal and soyoil. Argentina's share of the soybean market is
unchanged while Brazil loses share. In the Africa and Asia scenarios,
while Brazil and Argentina increase exports, world demand éutpaces the
growth in their crushing capacity. In these scenarios Argentina and
Brazil both lose market share in goymeal to the United States., In the
soyoil market, the United States and Brazil pick up share at the expense
of Argentina, the EC-12 and South Korea,

United States export value of feed grains, soybeans and soybean
products increases significantly by 1991/92 in all scenarios except for
soybeans and soybean produét export value in the Africa and Middle East
scenario (Figure 2.5 and Table 2.5). Changing incomes in Africa and the
Middle East has very little impact on wofld trade levels and prices of
soybean and soybean products and consequently little impact on U.S. trade
and trade value in these products.:

As in the case of world trade, the largest impact on U.S. trade
value of the grains and soybean products arises in the All LDC scenario
where the greatest increase in U.S. trade and prices occurs., United
States wheat trade value increases by $1.2 billion or 20.8 percent, feed
grains trade value increases by $679 million or 12.9 percent and soybeans
and soybean products trade value increases by 9.0 percent or $602
million.

Of the three regional scenarios, increasing incomes in LDC Asia has

the largest impact on the value of U.S. exports of the grains and soybean
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products and especially for wheat, where export value rises by 11.1
percent or $613 million over the baseline., Increasing Latin American
incomes has about the same effect on U.S. revenues from feed grains
exports as fhe LDC Asia scenario but has the smallest impact of all three

regional scenarics on U.S5. wheat export revenues.

Regional Results

Latin America: Wheat Sector. The effects of the income impacts on

the Latin America wheat sectors are shdwn in Figure 2.6, and Table 2.5.
Of the three regions, Latin America is the smallest producer, consumer,
and importer of wheat. Higher wheat/corn and wheat/soybean price ratiocs
in all four scenarios relative to the baseline in 1990/91 lead to wheat
production increases in 1991/92. Wheat producfion increases by

2.3 percent, 0.3 percent, C.7 percent and 1.4 percent in Scenarios 1, 2,
3, and 4, respectively. The increases in Latin American income in
Scenarios 1 and 2 lead to increases in domestic use that are larger than
the increases in production. This results in increases in wheat imports
for the region of 3.8 percent in Scenario 1 and 17.3 percent in Scenarioc
2, While the increase in income is the same in both of these scenarios,
the incrgases in domestic production, demand and imports differ because
price ratios differ between scenarios.

In Scenarios 3 and 4 Latin America féces higher prices but its
income remains unchanged relative to the baseline. While high prices
lead to higher wﬁeat production relative to the baseline, they do not
lead to lower wheat domestic use because in some of the iatin American

countries domestic use is influenced by productien. However, production
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Fig. 2.6. LATIN AMERICA WHEAT

Absolute and Percent Change from Baseline 1991/92
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Table 2.6. Baseline and the four regional income scenarios for Latin America: wheat

Change from
baseline in 1991/92

Activity + Scenario B6/87 87/88 88/89 89/90 90/ 91792 Abs, X

Production (1000 mt) :
Baseline 20,820 21,749 21,382 21,349 21,788 22,375

ALL LDC 20,820 21,749 21,486 21,581 22,157 22,881 504 2.26

Latin America 20,820 21,749 21,387 21,367 21,822 22,430 55 0.25

Africa 20,820 21,749 . 21,406 21,407 21,893 22,522 147 0.66

Asia 20,820 21,749 21,447 21,495 22,014 22,678 103 1.35
Net Imports (1000 mt)} '

Baseline 4,427 2,835 3,451 4,100 4,377 4,268

All LDC 4,427 2,938 3,560 4,224 4,519 4,432 164 3.84

Latin America 4,427 2,979 3,731 4,524 4,955 5,007 739 17.31

Africa 4,427 2,825 3,405 4,013 4,237 4,083 -185 -4.33

Asia 4,427 2,806 3,334 3,899 4,082 3,830 -388 -9.09
Net Import Cost {(mil. %)

Baseline 485 331 Lb4 549 595 587

Att LbC 485 361 496 621 696 712 124 21.19

Latin America 485 350 486 617 690 72 124 21.17

Africa 485 333 446 551 595 585 -2 -0.34

Asia 485 338 449 551 595 582 -6 -0.,95
Domestic Use (1000 mt)

Baseline 25,098 24,325 24,728 25,314 26,011 26,592

ALl LDC 25,098 24,422 24,937 25,664 26,515 27,255 663 2.49

Latin America 25,098 24,463 25,006 25,747 26,614 27,376 784 2.95

Africa 25,098 24,316 24,708 25,286 25,978 26,5353 -39 -0.15

Asia 25,098 24,297 24,678 . 25,259 25,943 25,510 -82 -0.31

NOTE: AlLL LDC is a ohe percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.
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increases still lead to declining Latin American net wheat imports in
Scenarios 3 and 4. |

Although Latin American wheat imports in the Latin America scenario
are 575 thousand mt larger in 1991/92 than in the All LDC scenarig, the
value of wheat imports in both scenarios is about the same, $712 million
or 21.2 percent higher than in the baseline (Table 2.6). World wheat
prices only rise 3.3 percent relative to the baseline in the Latin
America scenario but rise 16.7 percent in the All LDC scenario when all
developing country GDP growth rates are increased. In Scenarios 3 and 4
wheat import cost is almost unchanged from the baseline in 1991/92 while
imports fall by 4.3 percent and 9.1 percent respectively. Again, the |
reason is that wheat prices rise in both those scenariocs by a larger
amount than Latin American whéat imports fall,

Latin America: Feed Grains Sector. The impacts of the different

scenario income changes on the Latin America feed grains sector are shown
in Table 2.7 and Figure 2.7. Since the price ratios prevailing in
1990/91 favor wheat, there are no substantial production effects for feed
grains in any of the scenarics. Thus when domestic use increases in
Scenarios 1 and 2, imports increase to make up the difference. In
Scenarios 3 and 4 the higher prices faced by Latin America reduce
domestic use by more than production falls (due to substitution of wheat
for feed grains in supply) leading to a small decrease in imports.

Feed grains import value rises by 72.9 percent and 70.0 percent
in Scenarios 1 and 2, respectively, by 1991/92, while the rise in the
levels of feed grain imports in Scenario 2 is larger than the rise in

Scenario 1. The explanation for the higher cost of feed grains net
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Table 2.7. Baseline and the four regional income scenarios for Latin America: feed grains a/

Change from
baseline in 1991/92

Activity + Scenario B8s/87 87/88 88/89 89/90 90/91 /92 Abs. %

Production (1000 mt)

Baseline 49,719 48,303 49,483 50,722 52,201 53,373

ALl LDC 49,718 48,302 49,459 50,616 52,063 53,224 =149 -0.28

Latin America 49,719 48,303 49,491 50,723 52,208 53,401 28 0.05

Africa 49,719 48,303 49,491 50,710 52,176 53,345 -28 -0.05

Asia 49,718 48,302 49,448 50,620 52,057 53,210 -163 -0.31
Imports (1000 mt)

Baseline 2,333 2,680 2,293 1,687 1,710 1,806

All LDC 2,333 2,830 2,665 2,312 2,575 2,901 1095 60,63

Latin America 2,333 2,865 2,696 2,329 2,622 2,989 1183 65.50

Africa 2,333 2,666 2,268 1,670 1,685 1,766 -40 -2.21

Asia 2,333 2,652 2,286 1,705 1,717 1,782 -24 -1.33
Net Import Cost (mil. $)

Baseline 173 216 204 154 139 172

All LDC 173 233 242 ‘218 253 297 125 72.87

Latin America 173 232 242 216 248 292 120 69.95

Africa 173 214 202 153 158 170 -2 -0.90

Asia 173 216 205 158 163 175 3 1.77
Domestic Use (1000 mt)

Baseline 52,053 51,288 51,62t 52,393 53,807 55,052

ALl LDC 52,053 51,447 51,975 52,929 54,552 56,010 958 1.74

Latin America 52,053 51,473 52,031 53,035 54,727 56,258 1206 2.1%

Africa 52,053 51,278 51,607 52,369 53,763 54,986 -66 -0,12

Asia 52,053 51,265 51,586 52,322 53,683 54,874 -178 -0.32

NOTE: ALl LOC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.

a/ Includes corn, barley, and ocats.



49

imports and lower import levels in Scenario 1 is that world feed grains
prices are higher in that scenario than in Scenario 2. Feed grains
imports by Latin America fall by a marginal amount relative to the
baseline in Scenaries 3 and 4. However, the world corn price increase of
Scenario 4 transform the lower import velume into a 1.8 percent rise in
import value (Table 2.7).

LDC Asia: Wheat Sector. Following the pattern of price movements in

1990/91, wheat production in LDC Asia increases in all four scenarios:
the highest production increase is in the LDC scenario, followed by the
Asia scenario (Table 2.8 and Figure 2.8). Domestic use rises in those
scenarios where LDC Asia incomes are increased and falls in Scenarios 2
and 3 when price increases are not offset by higher incomes. 1In
Scenarios 1 and 4 domestic use increases are lafger than production
increases leading to increased import demand. In Scenarios 2 and 3 the
combination of increased wheat production and reduced demand lead to
small reductions in imports.

Wheat import increases in Scenarios 1 and é‘of 7.2 percent and 9.5
percent respectively lead to rises in the cost of wheat imports of 25.0
percent or $945 million in Scenario 1 and 19.3 percent or $726 million in
Scenario 4. While LDC Asia decreases wheat imports in 1991/92 relative
to the baseline in Scenarios 2 and 3, world price increases due to
increased demand in Latin America and Africa and Middle East
respectively, lead to higher wheat import costs (Table 2.8).

LDC Asia: Feed Grains Sector. The impact of the different LDC

income increases on the LDC Asia feed grains sector is shown in
Table 2.10 and Figure 2.7. Domestic use increases in both Scenarios 1

and 4 by about 1.2 mmt. While domestic use in Scenarioc 4 should have
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Fig. 2.8. LDC ASIA WHEAT
Absolute and Percent Change from Baseline 1991/92
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Absolute and Percent Change from Baseline 1991/92
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Table 2.8. Baseline and the four regional income scenarios for LDC Asia: wheat

Change from
baseline in 1991/92

Activity + Scenario 86787 87/88 88/89  89/90 90/91  91/92 Abs. %

Production {1000 mt) -
Baseline 155,056 151,231 157,115 163,461 169,767 175,954

AlL LDC 155,056 151,231 157,162 163,745 170,407 176,997 1043 0.59

Latin America 155,056 151,231 157,122 143,495 169,842 176,075 121 0.07

Africa 155,056 151,231 157,125 163,511 169,876 176,126 172 0.10

Asia 155,056 151,231 157,143 163,654 170,216 176,695 741 0.42
Imports (1000 mt)

Baseline 21,315 24,361 23,866 25,072 26,029 27,303

Al LDC 21,315 24,866 24,755 26,342 27,650 29,278 1975 7.23

Latin America 21,315 24,341 23,798 24,952 25,844 27,043 -260 ~0.95

Africa 21,315 24,330 23,766 24,898 25,771 26,955 -348 -1.27

Asia 21,315 24,926 24,931 26,646 28,104 29,904 2601 2.53
Import Cost (mil. $)

Baseline 2,336 2,842 3,069 3,358 3,539 3,757

ALl LDC 2,336 3,054 3,447 3,874 4,259 4,702 945 25.15

Latin America 2,334 2,840 3,099 3,403 3,599 3,844 86 2.30

Africa 2,336 2,849 3,114 3,416 3,620 3,864 107 2.85

Asia 2,336 3,000 3,359 3,765 4,098 4,484 726 19.33
Domestic Use (1000 mt)

Baseline 175,965 176,070 181,038 188,262 195,280 202,579

ALl LDC 175,965 176,584 181,975 189,782 197,471 205,494 2915 1.44

Latin America 175,965 176,052 180,976 188,172 195,163 202,429 -150 -0.07

Africa 175,965 176,042 180,948 188,132 195,120 202,387 -192 -0.09

Asia 175,965 176,64C 182,130 190,006 197,752 205,845 3266 1.61

NOTE: All LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.
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Table 2.9. Baseline and the four regional income scenarios for LDC Asia: feed grains a/f

Change from
baseline in 1991/92

Activity + Scenario 86/87 87/88 88/89 89/90 90/91 91792 Abs. %

Production (1000 mt)

Baseline 104,213 111,677 114,206 117,848 121,298 124,700

All LDC 104,213 111,677 114,237 117,893 121,363' 124,804 104 Q.08

Latin America 104,213 111,677 114,215 117,863 121,321 124,736 36 0.03

Africa 104,213 111,677 114,212 117,858 121,311 124,721 21 0.02

Asia 104,213 111,677 114,220 117,867 121,324 124,745 © 45 0.04
Impoi-ts (100Q mt)

Baseline 7,095 10,382 9,814 10,258 10,760 11,541

All tpeC 7,095 10,53¢ 10,194 106,869 11,619 12,673 1132 9.81

Latin America 7,095 10,356 9,806 10,245 10,740 11,510 -3 -0.27

Africa 7,095 10,359 ¢,809 10,251 10,749 11,535 -14 -0.14

Asia 7,095 10,543 10,208 10,892 11,650 12,723 1182 10.24
Import Cost (mil. $) '

Baseline 525 836 871 937 1,001 1,099

All LDC 525 868 927 1,025 1,141 1,298 200 18.17

Latin America 525 840 879 949 1,018 1,125 27 2.41

Africa 525 840 875 @41 1,009 1,112 13 1.20

Asia 525 860 915 1,009 1,109 1,249 151 13.70
Domestic Use (1000 mt)

Baseline 111,301 122,069 123,945 128,012 131,962 136,144

All LDC 111,301 122,243 124,354 128,662 132,878 137,371 1227 0.90

Latin America 111,301 122,065 123,947 128,013 131,963 136,147 3 0.00

Africa 111,301 122,067 123,946 128,014 131,963 136,146 2 0.00

Asia 111,301 122,251 124,357 128,660 132,874 137,345 1221 0.90

NOTE: All LDC is a one percentage point increase in the GOP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
- Africa is a one percentage point increase in the GDP growth rates of all LDC Africa.
Asia s a one percentage point increase in the GDP growth rates of all LDC Asia.
a/  Includes corn, barley, and oats.
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risen more than in Scenario 1 since prices are higher in the latter
scenario, this does not occur because domestic use is tied to production
in parts of LDC Asia and production increases are higher in Scenario 1.
However, in Scenarios 1 and 4 domestic use rises more than production so
imports increase. In Scenarios 2 and 3 production increases offset the
very small domestic use increases leading to slight reductions in
imports.

The value of feed grains imports rises by $200 million and §151
million in Scenarios ] and 4, respectively. The lower feed grains
imports of Scenarios 2 and 3 translate into rises in import costs of 2.4
percent and 1.2 percent respectively as the higher prices in these
scenarios offset the reductions in imports (Table 2.9).

LDC Africa and Middle East: Wheat Sector. Of the three regions,

LDC Africa and Middle East is the largest wheat importer and the one with
the lowest self-sufficiency ratic. In 1986/87, while wheat imports are
only 17.6 percent of domestic use in Latin America and 12.1 percent of
domestic use in LDC Asia, they make up 44,2 percent of domestic use in
LDC Africa and Middle East.

The effect of the different income impacts on the LDC Africa and
Middle East wheat sector are shown in Table 2.10 and Figure 2.10. Wheat
production rises slightly in all scenarios in 1991/92, again in response
to the high wheat/corn price ratios in 1990/91. Domestic use increases
in Scenarios 1 and 3 by about 1.6 mmt as rising incomes 1lead to higher
demand for wheat. Domestic use is tied to production in some of the LDC
African and Middle Eastern regions and since production increases are
larger in Scenario 1 than in Scenario 3 domestic use is higher in the LDC

scenario than in Scenario 3 even though prices are higher in the LDC
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Fig. 2.10. LDC AFRICA AND MIDDLE EAST WHEAT

Absolute and Percent Change from Baseline 1991/82
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Fig. 2.11. LDC AFRICA AND MIDDLE EAST FEED GRAINS
Absolute and Percent Change from Baseline 1991/92
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Table 2,10. Baseline and the four regional income scenarios for LDC Africa and Middle East: wheat

Change from
baseline in 1991/92

Activity + Scenario 85/87 87/88 88,89 89/90 90/91 91/92 Abs. %

Production (1000 mt)

Baseline 34,865 34,785 35,406 36,156 36,875 37,529 .

ALl LDC 34,865 34,785 35,484 36,302 37,056 37,756 227 0.60

Latin America 34,865 34,785 35,416 36,175 36,898 37,560 n 0.08

Africa 34,865 34,785 35,422 36,192 36,925 37,592 463 0.17

Asia 34,865 34,785 35,454 36,247 36,980 37,662 133 0.35
Imports (1000 mt) ;

Baseline 26,653 27,677 28,321 28,244 29,441 30,644

All LpC 26,653 27,936 28,847 29,049 30,542 32,081 1437 4.69

Latin America 26,653 27,672 28,311 28,226 29,413 30,608 -36 -0.12

Africa 26,653 27,902 28,841 29,074 30,504 32,1?7 1533 5.00

Asia 26,653 27,657 28,281 28,176 29,340 30,516 -128 -0.42
Import Cost (mil. $)

Baseline 2,921 3,229 3,642 3,782 4,003 4,217

All LDC 2,921 3,431 4,017 4,272 4,705 5,152 935 22.18

Latin America 2,921 3,251 3,687 3,850 4,096 4,350 133 3.16

Africa 2,921 3,290 3,779 3,989 4,299 4,613 396 9.39

Asia Z2,%921 3,329 3,811 3,982 4,278 4,575 358 8.50
Domestic Use (1000 mt)

Basel ine 60,529 62,133 63,267 63,918 65,830 67,702

ALl LDC 60,529 62,387 63,831 64,819 67,076 69,330 1628 2.40

Latin America 60,529 62,129 63,260 43,911 65,822 67,694 -8 -0.01

Africa 60,529 62,355 62,788 64,763 67,028 49,282 1580 2.33

Asia 60,529 62,115 63,255 43,915 65,820 47,691 -1 -0.02

NOTE: All LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of alt LDC Africa.
Asiz is & one percentage point increase in the GDP growth rates of all LDC Asia.
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scenario. Changes in net wheat imports reflect the movements in domestic
use and production in each of the scenarios. Domestic use rises the most
in the LDC scenario, feollowed by the LDC Africa and Middle East scenario;
production increases are highest in the All LDC scenarié, while
producticn increases in Scenario 3 are relatively small. Therefore
imports increase the most (5.0 percent) in Scenario 3, followed by
Scenario 1 (4.7 percent).

While increases in wheat imports do not differ significantly in
Scenarios 1 and 3, the cost of importing wheat rises by 22.1 percent in
Scenario 1 and only 9.4 percent in Scenario 3 due to the higher prices
occurring in Scenario‘l (Table 2.10). Scenario 4 price changes also make
wheat imports more costly for Africa and the Middle East; while wheat ~
imports rise by 5,0 percent in the Scenario 3 and fall by 0.4 percent in
Scenario 4, the cost of wheat imports rises by approximately the same
amount in both scenarics,

LDC Africa and Middle East: Feed Grains Sector. LDC Africa and

the Middle East is the largest feed grains importer of the three regions.
Feed grains imports for this region in the 1996/87 baseline are 14.6 mmt
compared to 7.1 mmt for LDC Asia and 2.3 mmt for Latin America net of
Argentina (Table 2.13).

The impact of the different regional increases in LDC incomes on the
LDC Africa and Middle East feed grains sector is shown in Table 2,11 and
Figure 2.11. Production in 1991/92 rises slightly in all four scenarios
as corn prices rise above baseline levels in 1990/91. The largest
increases in domestic use occur in the All LDC and LDC Africa and Middle

East scenarios as a result of the combination of increased incomes and
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Table 2.11. Baseline and the four regional income scenarios for LDC Africa and Middle East: feed grains a/

Change from
baseline in 1991792

Activity + Scepario 86787 87/88 88/89 89/%0 90/91 91/92 Abs. %

Production (1000 mt)

Baseline 39,630 39,768 40,165 40,748 41,393 42,072 ]

ALL LDC 39,630- 39,768 40,180 40,775 41,437 42,146 7% - 0.18

Latin America 39,630 39,768 40,172 40,760 41,411 42,102 30 0.07

Africa 39,630 39,768 40,169 40,754 41,402 42,088 16 0.04

Asia 39,630 39,768 40,172 40,757 41,406 42,097 - 25 0.06
Imports (1000 mt)

Baseline 14,624 11,502 12,926 13,276 13,692 14,428

ALl LDC 14,624 11,595 13,144 13,623 14,181 15,078 450 4.31

Latin America 14,624 11,498 12,926 13,275 13,690 14,425 -3 -0.02

Africa 14,624 11,603 13,143 13,626 14,187 15,084 656 4.55

Asia 14,624 11,497 12,926 13,276 13,689 14,425 -3 -0.02
Import Cost (mil. $)

Baseline 1,226 1,035 1,298 1,362 1,436 1,514

ALl LDC 1,226 1,061 1,368 1,473 1,596 1,734 220 14.56

Latin America 1,226 1,037 1,310 1,381 1,462 1,554 40 2.64

Africa 1,226 1,046 1,327 1,412 1,511 1,613 100 6.58

Asia 1,226 1,045 1,326 1,404 1,491 1,590 76 5.05
bomestic Use (1000 mt)

Baseline 53,626 51,314 52,94% 53,831 54,875 55,269

ALl LDC 53,626 51,417 53,173 54,206 55,411 56,995 726 1.29

Latin America 53,626 51,314 52,947 53,841 54 ,B92 56,297 ' 28 0.05

Africa 53,626 51,417 53,161 54,187 55,379 56,941 672 1,19

Asia 53,626 51,314 52,947 53,840 54,888 56,293 24 0.04

NOTE: All LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa.
Asia is a one percentage point increase in the GDP growth rates of allt LDC Asia.

a/ Includes corn, barley, and oats.
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slightly higher production. Increases in production in Scenarios 2 and 4
cffset the price rises in these scenarios resulting in slightly increased
domestic use also. Net imports increase about 4.5 percent in both
Scenarios 1 and 3.

By 1991/92 feed grains imports rise by about the same proportion in
Scenarios 1 and 3 relative to the baseline, 4.5 percent. However, the
cost of feed grains imports rises by $220 million in Scenario 1 and only
by $100 million in Scenario 3 (Table 2.11). Feed grains imports fall by
about the same amount relative to the baseline in Scenarios 2 and 4, but
the greater impact on world feed grains prices of Scenario 4 leads to

higher import cost increases in that scenaric than in Scenario 2.

Conclusion

In studying the variables that have an impact on world trade of
agricultural commodities, the emphasis has been placed on U,S8. and other
countries' farm programs, and macroeconomic variables such as exchange
rates. This analysis has looked specifically at the impact that changing
incomes only in developing countries has on world trade and prices of
wheat, feed grains and soybeans and soybean products. The general
pattern that has emerged is that a one percentage point increase in real
GDF growth rates for developing countries leads to substantial trade and
price effects for grains ana soybeans. For equivalent changes in GDP
growth rates, the net import effects are greatest in proportional terms
when the income changes occur in Latin American LDCs and least when the
income effects are in Afrjcan LDCs. In general, the net import effects

in each region are lower when income increases in all 1DCs, because of
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the price effects that accompany this general growth in demand (Figures
2.12 and 2.14).

The higher income growth scenario that includes all developing
countries increases world trade in feed grains and wheat by about
3;4 percent and in soybeans and products by about 1.3 percent {Table
2.12). In this scenario, U.S. exports increase 4.7 percent for feed
grains, 3.5 percent for wheat and 2.8 percent for soybeans and products.
The fact that U.S. exports increase by a larger percentage than increases
in world trade indicates that U.S. trade shares are increasing. The
price effects of these income growth scenarios are quite significant.

The effects on corn prices range from 1.3 percent for the Africa scenario
to 7.6 percent for the All LDC scenaric. Wheat price effects are even
larger, ranging from 3.3 percent for the Latin American scenario to 16.7
percent for the All LDC scenario. The smallest price effects occur in
soybeans, ranging from 0.5 percent feor the Africa scenaric to 6.4 percent
for the All LDC scenario.

Changing incomes in all developing countries has a higher impact on
the value of world wheat trade than on the trade value of the other
commodities, Of the regional scenarios, changing GDP growth rates in LDC
Asia has the highest impact on world trade value of all three
commodities, wheat, feed grains and soybeans and soybean products (Table
2.14). Given that the All LDC scenario has the highest impact on all
prices and that all three regions increase imports of wheat and feed
grains significantly in this scenario relative to the baseline, the
increase in the combined cost of importing wheat and feed grains is

always greatest in this scenario in all three regions.



Table 2.12. Change from baseline in world and U.S. net trade and prices as a result of

the regional income shocks, 1991792 a/

60

FOB Prices ($/tn)

Net Trade (1000 mt)

wWorld

World Net

Trade Value (mil. %)

Level Change Level Change Level Change
Abs. X Abs. X Abs. %

Feed Grains b/ c/f

Baseline 95.19 85,294 8,133

All LDC 102.44 7.25 7.62 88,194 2,900 3.40 9,065 932 11.46

Latin America 97.75 2.56 2.69 86,418 1,124 1.32 8,458 325  4.00

Africa 96.47 1.28 1.34 86,011 717 0.84 8,320 187 2.30

Asia 98.18 2.99 3.1 86,176 832 1.03 B,479 346 4.56
Wheat

Baseline 137.61 94,412 12,992

Atl LDC 160.61 22.99 16.71 97,598 3,18 3.37 15,675 2,682 20.65

Latin America 142.13 4.52 3.28 94,763 351 0.37 13,469 476  3.67

Africa 143.36 5.75 4.18 95,313 901 0.95 13,664 672 5.17

Asia 149.93 12.32 8.95 96,296 1,886 2.00 14,438 1,445 11.12
Soybeans and soybean products d/

Baseline 236.02 55,072 12,671

All LDC 251.09 15.07 6.39 55,780 708 1.29 13,561 890 7.02

Latin America 241.98 5.96 2.52 55,264 192 0.35 12,963 292 2.30

Africa 237.07  1.05 0.45 55,090 18  0.03 12,701 30 0,24

Asia 243.38 7.36 3.12 55,573 501 0.91 13,148 478  3.77
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Table 2.12. Continued

U.s. u.s. U.S., Net

Net Trade (1000 mt) Trade Share Trade Value (mil. %)
Level Change Level Change
Abs. x Abs. %

Feed Grains b/ c/f

Baseline 55,337 64.90 5,277

All LDC 57,922 2,585 4.67 65.70 5,956 479 12.86

Latin America 56,413 1,076 1.9% 65.30 5,522 245 4,64

Africa 55,842 505 0.9t 64,90 5,403 126 2.39

. Asia 56,148 811 1.47 65.20 - 5,526 249 4.71

Wheat

Baseline 40,175 42.60 5,529

All LbC 41,597 1,422 3.54 42,60 6,68t 1,152 20.34

Latin America 40,422 247 0.61 42.70 5,745 217 3.92

Africa 40,520 345 0.86 42,50 -5,809 280 5.07

Asia 40,961 785 1.9% 42.50 6,141 613 11.08
Soybeans and soybean products d/

Baseline 29,020 52.70 6,668

All LDC 29,836 816 2.81 53.50 7,270 602 9.02

Latin America 29,376 356 1.23 53.20 6,904 235 3.53

Africa 29,027 7 0.02 52.70 6,689 21 0.31

Asia 29,474 454 1,56 53.00 6,970 3N 4,52

NOTE:

a/
b/
c/
d/

All LDC is a one percentage point increase in the GDP growth rates of all LDCs,

Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GOP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.

Crop prices are U.S. FOB Gulf port prices and are reported in nominal dollars.

Feed grains include corn, barley, sorghum and oats.

The price given for feed grains is the U.S. corn FOB Gulf port price.

The price given for soybeans and soybean products is the U.S. soybean FOB Gulf port price.
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Fig. 2.12. LDC WHEAT NET IMPORTS

Absolute and Percent Change from Baseline in 1991/92
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Fig. 2.13. LDC WHEAT NET IMPORT COST

Absolute and Percent Change from Baseline in 1991/92
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Fig. 2.14. LDC FEED GRAINS NET IMPORTS
Absolute and Percent Change from Baseline in 1991/92
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Fig. 2.15. LDC FEED GRAINS NET IMPORT COST

Absolute and Percent Change from Baseline in 1991/92
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Table 2.13. Latin America, Africa and Middle East, and Asia net trade

Change from
baseline in 1991/92

Regton + Scenario 86/87 B87/88 88/89 89/9C 90/91  91/92 Abs. x

Feed Grains (exc. sorghum) (31000 mt)
L. America net imports

Baseline 2,333 2,680 2,293 1,687 1,710 1,806

Alt Lbc 2,333 2,830 2,665 2,312 2,575 2,901 1095  60.63

Latin America 2,333 2,855 2,696 2,329 2,622 2,989 1183 65.50

Africa 2,333 2,666 2,268 1,670 1,685 1,766 -40  -2.21

Asia 2,333 2,652 2,286 1,705 1,717 1,782 -26  -1.33
LDC Africa and Middle East net imports

Baseline 14,624 11,502 12,926 13,276 13,692 14,428

All LDC 14,624 11,595 13,144 13,623 14,181 15,078 650 4.51

Latin America 14,626 11,498 12,926 13,275 13,690 14,425 -3 -0.02

Africa 14,624 11,603 13,143 13,626 14,187 15,084 656  4.55

Asia 14,626 11,497 12,926 13,276 13,689 14,425 -3 -0.02
LDC Asia net imports

Baseline 7,095 10,362 9,814 10,258 10,750 11,541

ALt LDC 7,095 10,534 10,194 10,869 11,619 12,673 132 9.81

Latin America 7,095 10,536 9,806 10,245 10,740 11,510 -3 -0.27

Africa 7,095 10,35¢ 9,809 10,251 10,749 11,525 -6 -0.14

Asia 7,095 10,543 10,208 10,892 11,650 12,723 1182 10.24
All LDC feed grains net imports

Baseline 24,052 24,544 25,033 25,221 26,162 27,775

All Loc 24,052 24,959 26,003 26,804 28,375 30,652 2877 10.36

Latin America 24,052 24,899 25,42B 25,849 27,052 28,924 1149 4,14

Africa 24,052 24,628 25,220 25,547 26,621 28,375 600 2.16

Asia 24,052 24,692 25,420 29,873 27,056 28,930 1155 4.16
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Table 2.13. Continued

Change from
baseline in 1991/92

Region + Scenario 86/87 87/83 B8/8% 89%/90 90/91 91792 Abs. %
Wheat
L. America net imports
Basel ine 4,427 2,835 3,451 4,100 4,377 4,268
All LDC 4,427 2,938 3,560 4,224 4,519 4,432 164 3.84
Latin America 4,427 2,979 3,731 4,524 4,955 5,007 738 17.31
Africa T 4,427 2,825 3,405 4,013 4,237 4,083 185 -4.33
Asia 4,427 2,806 3,334 3,899 4,082 3,880 388 -9.09
LDC Africa and Middle East net imports
Baseline 26,653 27,677 28,321 28,244 29,441 30,644
All LDC 26,653 27,936 28,847 29,049 30,542 32,081 1437 4.69
Latin America 26,653 27,672 28,311 28,226 29,413 30,608 -36 -0.12
Africa 26,653 27,902 28,841 29,074 30,604 32,177 1522 - 5.00
Asia . 26,653 27,657 28,281 28,176 29,340 30,516 -128  -0.42
LDC Asia net imports
Baseline 21,315 24,361 23,866 25,072 26,029 27,303
All LDC 21,315 24,866 24,755 26,342 27,650 29,278 1975 7.23
Latin America 21,315 24,341 23,798 24,952 25,844 27,043 =260 -0.95
Africa 21,315 24,330 23,766 24,898 25,771 26,955 -348  -1.27
Asia 21,315 24,926 24,931 26,646 28,104 29,904 2601 9.53
AlL LDC feed grains net imports
Baseline 52,395 54,B73 55,638 57,416 59,847 62,215
All LDC 52,395 55,740 57,162 59,615 62,711 65,791 3576 5.75
Latin America 52,395 54,992 55,840 57,702 60,212 62,658 443 0.71
Africa 52,395 55,057 56,012 57,985 60,612 63,215 1000 1.61
Asia 52,395 55,389 56,546 58,721 61,526 64,300 2085 3.35

NOTE: ALl LDC is a one percentage point increase in the GOP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africas and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.
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Table 2,14, Latin America, Africa and Middle East, and Asia net trade value (mil. %)

Change from
baseline in 1991/92

Region + Scenario 86/87 87/83 88/89 89/90 90/91 91792 Abs. %

feed Grains (exc. sorghum)

L. America
Baseline 173 216 204 154 159 172 ]
ALL LDC 173 <33 242 218 253 297 . 125 72.87
Latin America 173 232 242 216 248, 292 120 69.95
Africa 173 216 202 153 158 179 -2 -0.90
Asia 173 216 205 1538 163 175 3 1.77
LDC Africa and Middle East
Baseline 1,226 1,035 1,298 1,362 1,436 1,514
ALl LoC 1,226 1,061 1,368 1,473 1,596 1,734 220 14.56
Latin America 1,226 1,037 1,310 1,381 1,462 1,554 40 2.64
Africa 1,226 1,046 1,327 1,412 1,511 1,613 100 6.58
Asia 1,226 1,045 1,326 1,404 1,491 1,590 76 5.05
LDC Asia i
Baseline 525 836 ar1 937 1,001 1,099
AlL LDC 525 848 927 1,025 1,141 1,298 200 18.17
Latin America 525 840 877 949 1,018 1,125 a7 2.41
Africa 525 840 875 941 1,009 1,112 13 t.20
Asia 525 8s0 915 1,009 1,109 1,249 151 13.70
All LDC feed grains
Baseline 1,926 2,087 2,373 2,453 2,596 2,785
All LoC 1,926 2,162 2,537 2,716 2,990 3,329 544 19.53
Latin America 1,924 2,109 2,431 2,546 2,728 2,971 186 6.68
Africa 1,926 2,102 2,406 2,506 2,678 2,895 110 3.95

Asia 1,926 2,121 2,446 2,571 2,763 3,014 229 8.22
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Table 2.14. Continued

Change from
baseline in 1991/92

Region + Scenario B4/87 87/88 88/89 89/90 20/91 91/92 Abs. %
wheat
L. America )
Baseline - 485 331 444 549 595 587 .
All LDC 485 361 496 621 696 712 124 21.19
Latin America 485 350 486 617 690 712 124 21.17
Africa 485 333 446 551 595 585 -2 -0.34
Asia - 485 338 449 551 595 585 -4 -0.95
LDC Africa and Middle East
Baseline 2,921 3,229 3,642 3,782 4,003 4,217
AlLL EDC 2,921 3,431 4,017 4,272 4,705 5,152 935 22.18
Latin America 2,921 3,151 3,687 3,850 4,096 4,350 133 3.16
Africa 2,921 3,290 3,779 3,989 4,299 4,613 396 9.39
Asia 2,521 3,329 3,811 3,982 4,278 4,575 358 8.50
LDC Asia
Baseline 2,336 2,842 3,069 3,358 3,539 3,757
ALl LDC 2,336 3,054 3,447 3,874 4,259 4,702 245 25.15
Latin America 2,336 2,880 3,099 3,403 3,599 3,844 85 2.30
Africa 2,336 2,869 3,114 31,416 3,620 3,864 107 2.85
Asia 2,336 3,000 3,359 3,765 4,098 4,484 726 19.33
All LDC wheat
Baseline 5,742 6,402 7,155 7,689 8,137 8,561
ALl LDC T 5,742 6,846 7,960 8,767 9,660 10,566 2005 23.42
Latin America 5,742 6,361 7,272 7,870 8,385 8,506 345 4.03
Africa 5,742 6,492 7,339 7,956 8,514 9,062 501 5.85
Asia 5,742 6,667 7,619 8,298 8,971 9,544 1083 12.65

NOTE: ALl LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.
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Table 2.15. Latin America, Africa and Middle East, and Asia market shares (%)

Change from
baseline in 1991/92

Region + Scenario 86/87 87/88 B8/B9 89/90 90/91  91/92 Abs. %

feed Grains (exc. sorghum)
L. America net imports

Baseline 3.7 4.1 3.4 2.4 2.4 2.4

All LDC 3.7 4.3 3.9 3.3 3.5 3.7 1.3 55.42

Latin America 3.7 4.4 4.0 3.3 3.6 3.9 1.5 63.38

Africa 3.7 4.1 3.3 2.4 2.3 23 -0.1  -2.98

Asia : 3.7 4.0 3.4 2.5 2.3 2.3 -0.1  -2.53
LDC Africa and Middle East net imports

Basel ine 23.0 17.6 19.1 19.2 18.9 18.9

ALl LDC 23.0 17.6 19.2 19.4 19.1 19.1 - 0.2 1.12

Latin America 23.0 17.5 19.0 19.1 18.7 18.6 -0.2  -1.30

Africa 23.0 17.7 19.4 19.6 19.5 19.6 0.7 3.72

Asfa 23.0 17.6 19.0 19.1 18.7 18.6 -0.2  -1.24
LDC Asia net imports

Baseline 11.2 15.9 14.5 14.9 14.9 15.1

ALl LoC 1.2 16.0 149  15.4 156  16.0 0.9  6.25

Latin America 11.2 16.1 14.4 14.7 14.7 14.9 -0.2  -1.55

Africa 1.2 15.8 14.5 14.8 14.8 15.0 -0.1  -0.%92

Asia 1.2 16.1 15.0 15.7 15.9 16.4 1.3 8.90
ALl LDC feed grains net imports

Baseline 37.9 37.5 37.0 36.5 36.1 36.3

All LDC 37.9 38.0 38.0 38.1 38.2 38.8 2.5 6.78

Latin America 37.9 38.0 37.4 37.1 37.0 37.4 1.0 2.80

Africa 37.9 37.6 37.2 36.8 356.6 36.8 0.5 1.36

Asia 37.9 37.7 37.4 37.2 37.0 37.4 1.0 2.89
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Table 2.15. Continued

Change from
baseline in 1991/92

Region + Scenario B6/87 87/88 BB/B9 89/90 90/91  91/92 Abs. %
Wheat
L. America net imports
Baseline 5.4 3.2 3.8 4.6 4.8 4.5
All LbC 5.4 3.3 3.9 4.6 4.8 4.5 0.0 0.45
Latin America 5.4 3.4 4.1 5.0 5.4 5.3 0.8 16.88
Africa 5.4 3.2 3.8 4.4 4.6 4.3 -0.2  -5.24
Asia 5.4 3.1 3.7 4.3 4.4 4.0 -0.5 -10.87
LDC Africa and Middle East net imports
Baseline 32.6 31.2 31.6 3.4 32.0 32.5
ALl LDC 32.6 3.2 .7 31.7 32.3 32.9 0.4 1.27
Latin America 32.6 31.1 3.5 31.3 3.9 32.3 -0.2  -0.49
Africa 12.6 31.4 32.0 32.2 33.0 33.8 1.3 4,01
Asia 32.6 3.0 31.2 31.0 31.4 3.7 -0.8 -2.37
LDC Asia net imports
Baseline 26.1 27.5 26.6 27.9 28.3 28.9
ALl LDC 26.1 27.8 27,2 28.7 29.3 30.0 1.1 3.73
Latin America 26.1 27.4 26.5 27.7 28.0 28.5 -0.4  -1.32
Africa 26,1 27.4 2.4 27.6 27.8 283 -0.6  -2.21
Asia 26.1 28.0 27.5 29.3 36.1 31.1 2.1 7.38
Alt LDC feed grains net imports
Baseline 64.1 61.8 62.0 63.9 65.1 65.9
All LDC 64.1 62.3 62.8 65.0 66.4 67.4 1.5 2.30
Latin America &4.1 61.9 62.1 64.0 65.3 66.1 0.2 0.34
Africa 64,1 61.9 62.2 64.2 85.4 66.3 0.4 0.65
Asia 4.1 62.1 62.5 64.5 65.8 66.8 0.9 1.33

NOTE: AlL LOC is a one percentage point increase in the GDP .growth rates of all LDCs,
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of ali LDC Asia.
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In Latin America the increase in the cost of importing wheat and
feed grains is $249 million in Scenario 1 and $244 million in Scenario 2.
In scenarios 3 and 4 this combined import cost decreases by around 1.0
percent only in spite of large decreases in import levels. The increase
in the cost of importing wheat and feed grains in LDC Asia and in Africa
and the Middle East is of about the same magnitude, $1.1 billion and $§1.2
billion respectively in Scenario 1. LDC Asia's cost of wheat and feed
grains imports rises by $877 million in Scenario 4 and by $120 million in
Scenario 3, while Africa and the Middle East grains import cost rises by
$496 million in Scenario 3 and $434 in Scenarioc 4.

Obviously, the probability or feasibility of events or policies that
would lead to a one percentage point increase in GDP growth rates would
vary a great deal from country to country. This is an additional
important element in evaluating the results of this analysis. The !
greatest potential for a successful combination of development assistance
and increased agricultural trade exists in those countries or regicns
that have the largest impert response to income growth and where such

increases in income growth can be most easily induced.



III. Macroeconomic Scenarios
Introduction

The impact of the different world macroeconomic environments on
developing countries is analyzed in this section. An analysis of the
results and comparisons of world and U.S. trade and prices and developing
country production, domestic use and net imports under the baseline and
the two scenarios are presented in this section. The alternative
macroeconomic scenarios test the sensitivity of the model solution to
optimistic and pessimistic world macroeconomic environments. In the
optimistic scenario exXcogenous real GDP growth rates increase and ratés of
inflation decrease relative to the baseline in all the countries and
regions of the commodity models. The opposite is implemented in the
pessimistic scenario. The rate of increase in oil prices changes in the
same direction as the inflation rate, Sin;e inflation rates differ
acrogg scenarics, both prices and trade values are reported in real
terms.

The optimistic and pessimistic results are not symmetric around the
baseline for several reasons. The income growth rates of the centrally
planned economies are reduced only half as much in the pessimistic
scenario as they are increased in the optimistic scenario. In the
industrial and developing countries income growth rates are increased in
the same proportion in the optimistic scenaric as they are reduced in the
pessimistic scenario. Also, changes in the U.S. farm program provisions
are not symmetric arocund the baseline due to the limits placed on some of
the provisions by the Food Security Act of 1985 (Table 3.1). An example

is the acreage reduction program (ARP) for corn in 1990/91. Corn prices
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fall close to the loan rate in the pessimistic scenario. While
“increasing the acreage reduction requirement above baseline levels could
be a feasible way of maintaining prices, in the baseline the ARP is
already at the limit permitted by the Food Security Act of 1985 (20
percent of base) and therefore the ARP can not be raised in the
pessimistic scenario., Instead, the paid diversion rate is increased. In
the optimistic scenario; where increasing world demand causes priées to
rise, the percent of base in the ARP is reduced relative to the baseline
but the paid diversion rate remains unchanged.

Latin American wheat and feed graing imports are the most sensitive
to changes in the world macroeconomic environment, and those of LDC
Africa and the Middle East are the least sensitive. Under both
scenarios, soybean prices change more than wheat and feed grain prices
and world feed grains trade is more affected by the changes in the
macroeconomic environment than is world wheat trade. As is generally the
case when world trade is expanding, in the optimistic scenarioc U.S. share
in all commodity markets increases as the United States takes advantage
of its excess production capacity. The U.S. export market share falls in
all commodity markets in the pessimistic scenario. 1In real terms the
value of both world and U.S5. trade increases more in the optimistic

scenario than it falls in the pessimistic scenario.
Assumptions of the Macroeconomic Scenarios

Macroeconomic Variables
To examine the impact of different macrceconomic environments on
wheat, feed grains and soybean trade two scenarios are evaluated relative

to the baseline.  They consist of shocking several macroeconomic
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variables that are exogenous in the baseline for four years, between
1988/89 and 1991/92. The first scenario is an optimistic scenario with
higher growth rates of income, lower rates of inflaticn and lower crude
0il prices than those of the baseline. The second scenario is a
pessimistic scenario with lower growth rates of income, higher rates of
inflation and higher crude o0il prices than those of the baseline. The
impact of the changes in macroeconomic variables on the real GDP growth
rates of the developing countries relative to the baseline are
illustrated in Table. 3.Z.

These changes affect the relevant exogenous variables in all the
regions of the models, not only those in the developing countries as was
the case in Scenarios 1 through 4 of the project, where the real GDP
growth rates of these countries were raised by 1 percentage point each
year between 1987/88 and 1991/92 relative to the baseline. For the
purpose of this analysis the countries and regions of the models have
been divided into three groups, the industrial countries, the developing
countries and the centrally planned economies. Within the framework of
each scenario a different set of assumptions is used for each group to
allow for differences in expected or potential macroeccnomic
perfcrmance,

1. High Growth, Low Inflation Scenario: This is the optimistic

or HILO scénario.

a, Industrial Countries——-Real GDP growth rates increase by 0.5
percent per year above the baseline level beginning in
-1988/89. The inflation rate is reduced by 2.0 percent below

the baseline level, again starting in 1988/89.
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Table 3.1. Key program pravisions under the different scenarios

Target Loan Rate Acreage Reduction Paid Diversion Diversion
Price ($/bu) Program (X of base)} (X of base} Payment
($/buy a/f ($/buy b/
Commodity + Year Base HILO LOKI Base HILO  LOHI Base HILO LOHI
Wheat 86/87 4.33 2.40 2,40 2.40 22.5 22.5 22,5 10.0 10.0 10.0 ---
87,88 4.38 2.28 2.28 2.28 2r.5 27.5 27.5 0.0 0.0 g.0 ---
88/8¢9 4.23 2.21 2.2t 2.21 27.5 27.5 27.5 0.0 6.0 0.0 ---
8%/90 4.10 2.06 2.06 2.06 15.0 15.0 15.0 0.0 0.0 g.0 ---
90/91 4.00 2.10 2.14 2.04 10.0 5.0 15.0 0.0 0.0 0.0 .-
91/92 3.92 2.10 2,16 2.04 10.0 5.0 15.0 0.0 0.0 0.0 ---
Corn 86/87 3.03 1.92  1.92 1.92 7.5 17.5 17.5 2.5 2.5 2.5
87/88 3.03 i.82 1.82 1.82 20.0 20.0 20.0 15.0 15.0 15.0 2.00
88/89 2.93 1.77 .77 .77 20.0 20.0 20.0 1¢.0 10.0 10.0 1.75
89/90 2.84 1.65 1.65 1.65 20.0 20.0 20.0 10.6  10.0 10.0 1.75
90/91 2.75 1.56 1.56 1.56 20.0 17.5 20.0 0.0 0.0 5.0 ---
91/92 2.70 1.49  1.49 1.49 10.0 7.5 12.5 0.0 0.0 0.0 ---
Barley  B&/87 2.60 1.56 1.5 1.56 17.5 7.5 17.5 2.5 2.5 2.5
87/88 2.60 1.69 1.49  1.49 20.0 20.0 20.0 15.0 15.0 15.0 1.6Q
88789 2.51 1.44 T.46  1.44 20.0 20.0 20.0 10.0  10.0 10.0 1.40
89/90 2.43 1.35 1.35 1.35 20.0 20.0 20.0 10.0 10.0 10.0 1.40
90/91 2.35 1.45 1.45 1.45 20.0 15.0 20.0 0.0 0.0 0.0 ---
91/92 2.30 1.48 1.49 1.46 1.0 5.0 15.0 0.0 0.0 0.0 ---
Sorghum  B&/87 2,28 t.82 1.82 1.82 17.5 17.5 17.5 2.5 2.5 2.5
87/88 2.88 1.74  1.74 1.74 20.0 20.0 20.0 15.0 5.0 15.0 1.90
88/89 2.78 1.68 1.68 1.68 20.0 20.0 20.0 10.0 10.0 10.0 1.55
89790 2.69 1.58 1.56 1.56 20.0 20.0 20.0 10.0 10.0 10.0 1.55
90/91 2.60 1.48 1.48 1.48 20,0 15.0 20.0 9.0 0.0 0.0 ---
Ms92 2.55 1.1 1.41  1.41 10.0 5.0 15.0 0.0 0.0 0.0 ---
Qats 86/87 1.60 0.99 0.99 0.99 17.5 17.5 17.5 2.5 2.5 2.5
87/88 1.60 0.94 0.94 0.94 20.0 20.0 0.0 15.0 15.0 15.0 0.80
88/89 1.55 0.90  0.9¢ 0.90 5.0 5.0 5.0 0.0 0.0 0.0 ---
89790 1.49 0.85 0.85 0.85 5.0 5.0 5.0 0.0 0.0 0.0 ---
90/91 1.44 1.05 1.04 1.06 5.0 5.0 5.0 0.0 0.0 0.0 ==
91/92 1.41 1.4 1,13 1.15 5.0 5.0 5.0 0.0 0.0 0.0 ---
Soybeans 86/87 --- 4,77 477 477 --- .- --- - --- --- ---
B7/88 --- 477 477 4.7 ... --- --- --- --- --- ---
88/89 au- 4.53 4.53 4.53 --- --- --- --- .- .-- ---
89/90 --- 4.50 4.50 4.50 .- --- --- .- --- - ---
0/91 --- 4.50 4,50 4.50 .-- --- --- --- --- --- ---
9192 --- 4.50 4.50 4.50 --- .- - --- --- --- ---

a/ The target price remains unchanged in all scepmarios.
b/ The diversion payment remains unchanged in all scenarios.
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Developing Countries--Real GDP growth rates increase by 1.0
percent each year above baseline levels and the rate of
inflation is reduced by 2.0 percent below baseline levels
each year beginning in 1988/89.

Centrally Planned Economies--Real GDP growth rates increase
by 1.0 percent each year above baseline levels and, where
relevant, the rate of inflation is reduced by 2.0 percent
each year below baseline levels starting in 1988/89.

The rate of increase in oil prices is reduced by 2.0 percent

every year for consistency with the inflation assumption.

Low Growth, High Inflation Scenario: This is the pessimistic

or LOHI scenario.

a.

Industrial Countries——-Real GDP growth rates are reduced by
0.5 percent per year below the baseline and the rate of
inflation increases by 2.0 percent per year above baseline
levels starting in 1988/89.

Developing Countries--Real GDP growth rates are reduced by
1.0 percent per year below the baseline and the rate of
inflation increases by 2.0 percent each year above baseline
levels starting in 1988/89.

Centrally Planned Economies——Real'GDP growth rates are
reduced by 0.5 percent per year below baseline levels and
the rate of inflation, where relevant, increases by 2.0
percent each year above baseline levels starting in
1588/89.

The rate of increase in oil prices is increased by 2.0
percent each year for consistency with the inflation

assumptions.



76

For the purpose of the macroeconomic shocks, China is classified as
a Centrally Planned Economy. However, in reporting the results of each
scenario, China is included among the developing countries, specifically
in the LDC Asia group.

For each scenario, all three commodity models--wheat, feed grains,
and soybeans--were solved simultaneously to arrive at consistent price

and quantity equilibria.

Key United States Farm Program Parameters

Table 3.2 shows the kéy program proviéions assumed under each
scenario. In the macroeconomic scenarios the movement in farm prices and
U.S. stocks relative to the baseliﬁe by the last two years of the
projectioﬁ (1990/91, 1991/92) required changes in some of the program
provisions assumed in the baseline,

The baseline analysis was conducted before the drought of 1988, so
the baseline does not incorporate likely changes in program parameters
resulting frém the drought. For example, because of the drought, 1989/90
ARP rates for wheat aﬁd feed grains will be reduced to 10 percent, and

there will be no paid diversion program.

Results of the Macroeconomic Scenarios
Prices used in this analysis are real (1986/87) U.S. FOB Gulf port
prices, and trade values are reported in real (1986/87) dollars. Figure
3.1 and Table 3.3 illustrate the change in real U.S. Gulf Port prices

brought about by the impacts of the macroeconomic scenarios.
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Table 3.2. Baseline and macroeconomic scenarios incomes (bil. $)

Change from
baseline in 1991/92

Abs.

84/85 85/86 86/87 37/88 88/89 89/90 o0/ 91/92 %
THAILAND
Baseline 43 44 47 50 53 55 57 60
% growth rate 3.7 6.5 7.1 4.6 4.1 3.8 5.8
HILO 43 bé4 . 47 50 53 56 59 63 2 4.13
% growth rate 3.7 6.5 7.1 5.7 5.2 4.9 6.8
LOHI 43 44 47 50 52 54 55 58 -2 -3.86
X growth rate 3.7 6.5 7.1 3.6 3.1 2.8 4.7
HIGH INCOME EAST ASIA
Baseline 194 207 229 250 266 281 296 315
% growth rate 8.7 1.0 9.2 6.4 5.4 5.4 6.5
HILO 194 207 229 250 269 286 304 327 12 3.83
% growth rate 6.7 11.0 9.2 7.4 6.4 6.4 7.5
LOHI 194 207 229 250 264 276 288 303 -12 -3.72
X growth rate 6.7 11.0 9.2 5.4 4.4 4.4 5.5
SOUTH KOREA
Baseline 28 95 107 117 125 133 141 151
% growth rate 8.5 12.1 .8 7.0 6.1 5.9 7.2
HILO 88 95 107 117 127 136 145 157 [ 3.81
% growth rate 8.5 12.1 9.8 8.0 7.1 6.9 8.2
LOKI 88 95 107 117 124 131 137 145 -6 -3.70
% growth rate 8.5 12.1 9.8 6.0 5.1 4.9 6.2
TAIWAN
Baseline 54 58 &4 70 75 78 82 a3
% growth rate 7.3 11.1 9.3 6.8 4.9 5.1 6.6
HILo 54 58 &4 70 75 80 B5 21 3 3.83
% growth rate 7.3 1.1 9.3 7.8 5.9 6.1 7.6
LOHI 54 58 70 74 77 80 85 -3 -3.73
X growth rate 7.3 1.1 2.3 5.8 3.9 4.1 5.6
CHINA a/ '
Baseline 559 625 678 730 e a32 888 946
% growth rate 1.9 8.5 7.7 6.7 6.8 6.7 6.6
HILO 559 &25 678 730 786 848 913 o82 36 3.80
% growth rate 1.9 8.5 7.7 7.7 7.8 7.7 7.6
LOHI 559 625 678 730 77 824 a7 928 -18 -1.86
% growth rate 1.9 8.5 7.7 6.2 6.3 6.2 6.1
INDIA ’
Baseline 203 214 225 231 240 251 261 272
X growth rate 5.8 4.9 2.6 4.1 4.5 3.9 4.2
HiLo 203 . 214 225 23 243 256 269 283 1 3.94
% growth rate 5.8 4.9 2.6 5.1 5.5 5.0 5.2
LOHI 203 214 225 231 238 246 254 262 -10 -3.69
% growth rate 5.8 4.9 2.6 3 3.5 3.0 3.2
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Change from
baseline in 1991/92

84/85 B5/86 86,87 87/88 88/89 89/90 90/91 91/92 Abs. X
WHEAT OTHER ASIA .
Baseline 226 229 240 254 265 276 284 300
X growth rate 1.3 4.6 6.1 4.4 3.8 3.9 4.8
KILO 226 229 240 254 268 281 295 312 12 3.89
% growth rate 1.3 4.6 6.1 5.4 4.8 4.9 5.8
LOKI 226 229 240 254 263 270 278 289 -1 -3.78
% growth rate 1.3 4.8 6.1 3.4 2.8 2.9 3.8
FEED GRAINS OTHER ASIA
Baseline 390 408 424 438 457 475 494 516
% growth rate 4.7 4.0 3.4 4.2 4.0 4.0 4.4
HILOD ’ 390 408 424 438 461 484 509 - 536 20 3.90
X% growth rate 4.7 4.0 3.4 5.2 5.0 5.0 5.4
LOHT 390 408 424 438 452 L66 480 497 -20 -3.79
% growth rate 4.7 4.0 3.4 1.2 3.0 3.0 3.4
EGYPT
Baseline 29 30 n 32 33 34 35 37
% growth rate 1.6 3.8 3.9 4.2 3.3 4.1 3.9
HILO 29 30 31 32 34 35 37 39 1 3.64
% growth rate 1.6 3.8 3.9 5.1 4.3 5.0 4.9
LOHI 29 30 3 32 33 34 35 36 -1 -3.43
% growth rate 1.6 3.8 3.9 3.3 2.5 3.2 3.0
SAUDI ARABIA
Baseline 110 97 93 1 92 96 102 106
% growth rate -11.9 -4 -2.6 1.7 4,1 6.3 4.3
HILO 110 97 93 M 93 98 105 11 4 4.14
% growth rate -11.9 ~4.1 -2.6 2.8 5.2 7.4 5.4
LOHI 110 97 93 2 91 94 9 102 -4 -3.8%
% growth rate -11.9 -4.1 -2.6 0.7 3.0 5.3 3.4
ALGERIA
Baseline 47 47 45 44 44 4 45 46
X growth rate -0.3 -3.0 -1.9 -1.3 0.7 1.4 2.1
HILO 47 47 45 44 44 45 46 47 2 3.68
% growth rate -0.3 -3.0 -1.9 -0.4 1.6 2.4 3.0
LOHI 47 47 45 44 43 43 44 44 2 -3.46
X growth rate -0.3 -3.0 -1.9 -2.1 -0.2 0.6 1.2
TUNISIA
Baseline 10 1 1 1 12 12 12 13
X growth rate 1.1 2.0 3.5 2.9 3.9 4.0 4.3
HILO 10 11 1 1" 12 12 13 13 1 4.00
% growth rate 1.1 2.0 3.5 3. 5 5 5.3
LOHI 10 1" 11 1 11 12 12 12 0 -3.7%
% growth rate 1.1 3.5 1.9 3.0 3.0 3.3

2.0
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Change from
baseline in 1991/92

84/85 85/86 86/87 87,88 88,89 89/90 90/91 91/92 Abs. X
MOROCCO
Baseline 21 22 22 23 26 24 25 26
X growth rate 4.5 3.8 2.0 3.7 3.0 3.2 3.8
HILO 21 22 22 23 24 25 26 -7 1 4.02
% growth rate 4.5 3.8 2.0 4.7 4.0 4.2 4.8
LOHI 21 22 22 23 23 24 24 25 -1 -3.76
X growth rate 4.5 3.8 2.0 2.7 2.0 2.2 2.8
WHEAT OTHER AFRICA
Baseline 759 752 755 764 790 817 851 885
%X growth rate -0.9 a.3 1.3 3.3 3.4 4.2 4.1
KILO 759 752 755 764 797 832 875 20 35 3.9
X growth rate -0.9 0.3 1.3 4.3 4.4 5.2 5.1
LOHI 759 752 755 764 782 801 826 852 -34 -3.80
X growth rate -0.9 0.3 1.3 2.3 2.4 3.2 11
FEED GRAINS OTHER AFRICA
Baseline 651 651 658 665 488 709 737 769
X growth rate 0.1 1.0 1.1 3.4 31 4.0 4.3
HILO 4651 651 658 665 694 723 759 799 0 3.9
% growth rate 0.1 1.0 1.4 4.4 4.1 5.0 5.3
LOHI 651 651 658 665 681 695 716 739 -29 -3.80
% growth rate 0.t 1.0 1.1 2.4 2.1 3.0 3.3
ARGENTINA
Baseline 140 146 148 152 157 161 168 174
X growth rate 3.9 1.6 2.5 3.4 2.9 4,0 3.8
HILG 140 1646 148 152 158 164 173 181 7 3.92
_ X growth rate 3.9 1.6 2.5 4.4 3.9 5.0 4.8 -
LOHI 140 146 148 152 155 158 163 167 -7 -3.81
% growth rate 3.9 1.6 2.5 2.4 1.9 3,0 2.8
BRAZIL
Baseline 259 281 287 284 300 304 335 349
X growth rate 8.2 2.3 -0.¢9 5.7 1.3 10.0 4.2
NILO 259 281 287 284 303 310 344 362 13 3.86
X growth rate 8.2 2.3 -0.9 8.7 2.3 11.0 5.2
LOHI 259 281 287 284 298 298 325 336 -13 -3.75
% growth rate 8.2 2.3 -0.9 4.7 0.3 9.0 3,2
MEXICC
Baseline 210 208 208 212 214 220 228 238
X growth rate -0.9 -0.2 2.1 1.1 2.5 3.7 4.4
KILO 210 208 208 212 216 223 233 245 7 2.9
X growth rate -0.9 -0.2 2.1 1.7 3.2 4.5 5.3
LOHI 210 208 208 212 213 217 224 231 -7 -2.77
% growth rate -0.9 -0.2 2.1 0.6 1.8 2.9 3.5




80

Table 3.2. Continued

Change from
baseline in 1991/92

84/83 85,86 86,87 87/88 88,89 89/90 90/91 91792 Abs. %
OTHER LATIN AMERICA ' -
Baseline 163 170 186 185 181 187 192 198
% growth rate 4.6 9.0 -0.4 -2.2 3.4 2.8 2.8
HILO 163 170 186 185 183 191 198 205 8 3.9¢
% growth rate 4.6 9.0 -0.4 -1.2 4.4 3.8 3.8
LOHI 163 170 186 185 179 183 186 190 -8 -3.88
% groWwth rate 4.6 9.0 -0.4 -3.2 2.4 1.8 1.8
SOYBEANS REST OF THE WORLD ‘
Baseline 2,678 2,746 2,866 2,932 3,011 3,09 3,183 3,29
% growth rate 2.5 4.4 2.3 2.7 2.8 2.8 3.5 .
HILO 2,678 2,746 2,866 2,932 3,041 3,157 3,276 3,424 130 3.9
X growth rate 2.5 4.4 2.3 3.7 3.8 3.8 4.5
LOHI 2,678 2,746 2,866 2,932 2,982 3,036 3,090 3,168  -126  -3.83
% growth rate 2.5 4.4 2.3 1.7 1.8 1.8 2.5
SORGHUM REST OF THE WORLD
Baseline 8,005 8,198 8,383 8,615 8,85% 9,104 9,353 9,593
% growth rate 2.4 2.3 2.8 2.8 2.8 2.7 2.6
HILO 8,005 8,198 8,383 8,615 8,940 9,282 9,628 9,972 379 3.95
% growth rate 2.4 2.3 2.8 3.8 3.8 3.7 3.6
LOKI 8,005 8,198 8,383 8,615 8,768 8,928 9,082 9,225 -368  -3.83

X growth rate 2.4 2.3 2.8 1.8 1.8 1.7 1.6

NOTE: Percentages may not be accurate due to rounding.
a/ Billions of yuan.
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World Net Trade and Prices

The results of the analysis for world net commodity trade and trade
value of the three commodities for the two scenarios are illustrated in
Figures 3.2 and 3.3, The data may be found in Table 3.4,

In the macroeconomic scenarios real GDP growth rates of the
industrial countries, the centrally planned economies and the developing
countries change, not only those of the developing countries. Since the
industrial and centrally planned economies have a greater share of world
imports of feed grains and soybeans and soybean products than the
developing countries, the impact on corn and soybean prices of changing
world real GPD growth rates will be substantially different than if only
developing country incomes were being affected. Corn and soybean price
movements aré closer to wheat price movements when all country GDP grﬁwth
rates change than when only developing country GDP growth rates change.

Several factors play a part in determining the response of world
trade and prices to the changes in real GDP growth rates: price
elastiticities of supply and demand of individual commodity models,
income elasticities of demand for each commodity, and the degree of
substitutability in supply and demand among the three crops.

The large degree of substitutability between wheat and corn in
supply and demand indicate that wheat and corn brices'will tend to move
together. Assuming that price elasticities of supply and demand are more
or less the same, the larger change in world feed grains imports than
world wheat imports can be explained by the higher income elasticity of
demand for feed grains than wheat. On the supply side the United States
is a larger exporter of feed grains than of wheat, and the production

response to prices of competitor countries is not large. Given
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Fig. 3.1. REAL FOB GULF PORT PRICES
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Tabte 3.3. Real crop prices (1985/87) in the baseline, optimistic, pessimistic scenarios

Change from
baseline in 1991/92

Crop + Scenario B4/87 87/88 88/89 89790 90/ 91/92 Abs. %
Farm Price ($/bu)
Corn
Baseline 1.50 1.65 - 1.77 1.78 .77 1.77 -
Cptimistic 1.50 1.65 1.83 1.89 1.93 1.99 0.23 12.72
Pegsimistic 1.50 1,65 1.72 1.64 1.64 1.58 -0.19  -10.93
Wheat ’
Baseline 2.42 2.47 2.66 2.70 2.68 2.65
Optimistic 2.42 2.47 2.73 2.96 2.94 3.00 06.35 13.08
Pessimistic 2.42 2.47 2.58 2.46 2.40 2.38 -0.27  -10.17
Soybeans
Baseline 4.80 5.44  5.82  4.79  4.52  5.06
Optimistic 4.80 5.44 6.09 5.27 5.28 5.99 0.93 18.48
Pessimistic 4.80 5.44 5.56 4.39 3.86 4.24 -0.82 -16.22
FOB Gulf Port Price ($/mt)
Corn
Baseline 74.00 77.98 82.87 82.82 R2.27 82.14
Optimistic 74.00 77.98 85.17 87.98 89.47 62.24 10.10 12.30
Pessimistic 74.00 77.98 80.62 76.84 76.35 73.44 -8.70  -10.59
Wheat
Baseline 109.58  112.7%  120.00 121.42 120.20 118.75
Optimistic 109.58 112,75 123.9t  132.38 131.64 133.72 14.97 12.61
Pessimistic 109.58 112.7% 116.57 111,09  108.31 107.00 ~11.74 -9.89
Soybeans
Baseline 192.00 220.30 232,70 195.56 185.40 203.67
Optimistic 192.00 220.29 242.40 213.23 213.67 238.40 34.73 17.05
Pessimistic 192,00 220,29 222.92 180.7% 161.0% 173.12 -30.55 -15.00
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Table 3.4. World net trade and trade value in the baseline, optimistic, pessimistic scenarios

Change from
baseline in 1991/92

Commodity + Scehario 846/87 87,88 83/89 89/90 90/91 91/92 Abs. %
Trade (1000mt)
Feed grains a/
Baseline 70,089 73,304 76,197 77,736 80,971 85,294
Optimistic 70,089 73,304 77,004 79,427 B4,115 90,099 4806 5.63
Pessimistic 70,089 73,304 75,385 76,138 78,307 81,062 -4232 -4.96
Wheat .
Baseline 81,690 88,738 89,759 89,874 91,963 94,412
Optimistie 81,690 88,747 90,732 91,590 94,655 98,131 719 3.94
Pessimistic 81,690 88,747 88,872 88,318 89,679 91,096 -3316 -3.51
Soybeans and soybean products
Baseline 49,269 50,567 51,003 52,516 53,839 55,072
Optimistic 49,269 50,567 51,235 53,086 54,754 56,412 1341 2.43
Pessimistic 49,269 50,567 50,813 52,023 53,065 53,961 -1 -2.02
Trade Values (mil. $, real 1986/87)
feed grains a/
Baseline 5,142 5,691 6,278 6,439 6,694 7,018
Optimistic 5,142 5,691 6,519 5,992 7,547 8,298 1280 18.24
Pessimistic 5,142 5,691 6,047 5,859 6,009 5,984 -1033  -14.73
Wheat
Baseline 8,952 10,005 10,771 10,913 11,054 11,211
optimistic 8,952 10,006 11,243 12,125 12,460 13,122 1911 17.05
Pessimistic 8,952 10,006 10,359 9,811 9,713 9,748 -1466 -13.05
Soybeans and soybean products
Baseline 9,691 11,1681 11,754 10,156 9,739 10,934
Optimistic 9.691 11,161 12,315 11,216 11,456 13,157 2223 20.33
Pessimistic 9,691 11,161 11,209 9,288 8,320 9,077 -1857 -16.98

a/ Includes corn, barley, sorghum, and oats.
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propertional changes in U.S. feed grains and wheat exports in response to
comparable changes in prices, changes in world feed grains exports will
be proportionately larger than world wheat exports.

For the specific period under consideration, wheat and feed grains
stocks in the United States have an important effect in determining U.S.
export supply elasticities of both commodities. The projection starts in
a period of relatiVely-low levels of U.S. wheat.stocks and relatively
high levels of feed grains stocks. Therefore, U.S. feed grains export
supply elasticity is larger than the wheat export supply elasticity. In
the optimistic scenario in 1991/92 wheat and corn real FOB prices
increased by about the same proportion relative to the baseline, 12.6
percent for wheat and 12.3 percent for corn, while world wheat trade
increases by-3.9 percent and world feed grains trade increases by 5.6
percent (Tables 3.3 and 3.4).

Even though the income elasticity of demand for soybeans and soybean
products is generally higher than that of the grains, this does not
necessarily imply that soybean trade will increase more than grain trade
in response to an increase in income. In fact, when all three prices are
moving simultaneously, soybean and soybean product trade is less price
elastic than the wheat and feed grains trade. Therefore, most of the
demand adjustment will be absorbed by price rather than quantity changes,
The real GDP growth rate changes of the optimistic scenario give rise to
a 17 percent change in soybean prices over baseline prices while soybean
and soybean product-trade only rises 2.4 percent (Tables 3.3 and 3.4).

Table 3.3 presents both U.S. farm and FOB prices for corn, wheat and
soybeans in the baseline and optimistic and pessimistic scenarios from

1986/87 to 1991/92. Figure 3.1 illustrates the changes in real FOB
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prices resulting from the two scenarios in 1991/92. The changes in
macroeconomic variables start in 1988/89 and continue to 1991/92. Since
the soybeén market is the most price ineiastic, the largest impact of
changing income growth rates aﬁd inflation rates around'the world in. both
scenarios is on the soybean price. Throughout the pefiod of the shock in
the optimistic scenario, the soybean/wheat and soybean/corn price ratios
are above baseiine levels and by 1991/92 soybean prices have risen 17

" percent above baseline levels while wheat and corn prices have risen 12.6
percent and 12.3 percent, respectively.

In the pessimistic scenaric lower real GDP growth rates lead to
lower levels of demand for all thrge commodities. Corn, wheat and
soybean prices femain below baseline levels. By 1991/92 the soybean
price 1is lS.d percent below baseline levels while corn and wheat prices
are 10.6 percent and 9.9 percent below bhaseline levels, respectively. In
general, throughout the period of the scenario relative prices favor
wheat and corn over soybeans.

Table 3.4 shows the impact of the two scenarios on the value of
world trade and Figure 3.4 shows the changes from the baseline in world
trade value of feed grains, wheat and soybeans and soybean products.
Expanding world incomes inrthe optimistic scenaric are very favorable to
world agricultural trade. The combinaticn of high prices and rising
world trade leads to large increases in the value of world trade. With
increasing income growth rates in Japan and the EC~12 leading to rising
demand for soybeans and soybean products, the value of world trade in
these commodities rises by 20.3 percent while trade increases only by 2.4
percent. Similarly for wheat and corn, the value of world trade in these

commodities rises about four times as much as trade levels, with the
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value of world feed grains trade rising proportionally more than the

value of world wheat trade,

United States Trade and Trade Share

Figures 3.4 and 3.5 illustrate the impact of the two scenarics on
U.S. trade and trade value, Tables 3.5 and 3.6 contain the data for
baseline, optimistic and pessimistic scenario levels of trade, trade
value and trade share,

The pattern of U.S. trade follows that of world trade. 1In 1991/92
the largest increases in U.S. exports, both in absolute (5.4 mmt) and
proportional terms (9.7 percent) occur in feed grains in the optimistic
scenario. Increases in wheat exports follow closely, and soybean exports
in 1991/92 rise only about half as much as wheat exports in proportional
terms (4.8 percent) and 1.4 mmt in absolute terms. Since the United
States has excess production capacity with which to meet increased export
demand without having to cut back on supplies to the domestic market,
U.S. trade in all commodities rises faster than world trade. Therefore,
the U.S. share of world wheat, feed grains, and soybean and soybean
product markets increases.

In the feed grains markets in the optimstic scenario, only in the
United States, South Africa and the EC-12 do production increases offset
higher domestic use. These countries gain market share primarily at the
expense of Argentina, Canada, China and Australia. The U.S. market share
rises to 67.4 percent from 64.9 percent in the baseline in 1991/92. 1In
the wheat market U.S. trade rises to 44.5 percent from 42.6 percent in

the baseline in 1991/92. In the soybean market U.$. share barely rises
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Fig. 3.4. U.S. NET COMMODITY TRADE
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Table 3.5. U.5. net trade in the baseline, optimistic, pessimistic scenarios

Change from
baseline in 1991/92

Commodity + Scenario 84 /87 87,88 88/89 89/%90 20/91 91/92  Absolute %

Trade (1000mt)
Feed grains a/ .
Baseline 45,602 50,984 51,672 50,656 52,429 55,337

Optimistic 45,602 50,985 52,291 52,300 55,738 60,730 5392 .74

Pessimistic 45,602 50,984 50,884 48,842 49,174 50,076 -5261 -9.51
Wheat

Baseline 26,540 39,045 39,330 38,162 39,037 40,175

Optimistic - 26,540 39,054 40,147 39,608 41,496 43,634 3459 8.61

Pessimistic 26,540 39,054 38,587 36,869 36,988 37,047 -3128 -7.7¢
Soybeans and soybean products

Baseline 27,740 28,515 27,103 27,270 28,124 29,020

Optimistic 27,740 28,515 27,434 27,964 29,150 30,401 1381 4.76

Pessimistic 27,740 28,515 26,826 26,680 27,265 27,891 -1129 -3.89

Trade Value (mil. $, real 1985/87)
Feed grains a/

Baseline 3,340 3,957 4,255 4,196 4,336 4,554

Optimistic 3,340 3,958 4,424 4,604 5,004 5,592 1038 22.80

Pessimistic 3,340 3,958 4,079 3,759 3,775 3,698 -856 -18.79
Wheat

Baseline 2,908 4,402 4,720 4,634 4,692 4,771

Optimistic 2,908 4,403 4,975 5,243 5,463 5,835 1064 22.31

Pessimistic 2,908 4,403 4,498 4,096 4,006 3,964 -806 -16.90
Soybeans:and soybean products

Baseline 5,318 6,246 6,230 5,251 5,093 5,754

optimistic 5,318 6,246 6,577 5,882 6,106 7,089 1334 23.19

Pessimistic 5,318 6,246 5,903 4,743 4,277 4,682 -1073 -18.64

a/ Includes corn, barley, sorghum, and ocats.
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Table 3.6. U.S. trade share in the baseline, optimistic, pessimistic scenarios (X)

Change from

baseline in 1991/92

Commodity + Scenario 86/87 87/88 88/89 89/90 0/91 9192 Abs. %
feed grains a/
Baseline 65.1 69.6 67.8 65.2 64.8 64.9 0.0 0.0
Optimistic 65.1 69.6 67.9 65.8 6.3 67.4 2.5 3.9
Pessimistic 65.1 69.6 67.5 4.1 62.8 61.8 -3.1 -4.8
Wheat
Basel ine 32.5 44,0 43.8 42.5 42.4 42.6 0.0 0.0
Optimistic 32.5 44.0 44.2 43.2 43.8 44.5 1.9 4.5
Pessimistic 32.5 44.0 43.4 81,7 41.2 40.7 -1.9 ~4.4
Soybeans and soybean products
Baseline 56.3 56.4 53.1 - 51.9 52.2 52.7 0.0 0.0
Optimistic 56.3 56.4 53.5 52.7 53.2 53.9 1.2 2.3
Pessimistic 56.3 56.4 52.8 51.3 51.4 -1.0

51.7

-1.9

a/ Includes corn, barley, sorghum, and oats.
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above baseline levels as both Argentina and Brazil also show a marginal
increase in soybean exports in this scenario, The U.S. share of the
soymeal market rises from 31.0 percent to 33.2 percent at the expense of
China, Argentina and Brazil, and its share of the soyoil market also
rises, from 22.0 percent in the baseline in 1991/92 to 26.4 percent, at
the expense of the EC-12, Brazil, Argentina, and South Korea.

In the optimistic scenario the export value of each of the
commodities rises by more than 20.0 percent relative to the baseline in
1991/92. In that year, the increase in total export revenues from the
grains and soybean products relative to the baseline is $3.4 billion in
real terms, with soybeans and soybean product export revenues
contributing the most to the change ($1.3 billion).

In the pessimistic scenario the largest decline in trade in 1991/92
occurs in the feed grains sector. However, exports of all commodities
decline relative to the baseline and at a faster rate than the decline in
world trade. Therefore the United States loses market share in the
grains and soybean products., The decline in total export revenue from
the feed grains, wheat and soybeans and soybean products relative to the
baseline in 1991/92 is $2.7 billion. Again soybeans and soybean products
contribute the most to this decline as export revenues from this sector

fall by 18.6 percent or $1.2 billion.

Regional Results

The premise of this report, that expanding incomes in developing
countries would, in general, lead to higher imports of agricultural
commodities, is supported by the results of this analysis. In the

‘optimistic scenario, the increases in domestic use coming from increasing
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real GDP growth rates outweigh the production increases resulting from
higher prices occurring in this scenario. Thus, the import gap for the
commodities under study, wheat, feed grains and soybeans and soybean
products, widens. The cost to developing countries of the larger imports
rises faster than the rise in imports because they face rising prices.

The results of the analysis for the three developing regions, Latin
America, LDC Asia, and LDC Africa and Middle East are, presented in

Figures 3.6 to 3.13 and Tables 3.7 to 3.16. The regional results
| presented here are the aggregate of results from the individual countries
and groups of countries modeled in each region. These aggregated results
should be carefully interpreted because they mask important differences
across countries. This is especially important in the LBC Asia and LDC
Africa and Middle East regions., Both China and India are included in the
LDC Asia region and these countries have in place domestic policies that
insulate their agricultural sectors from movements in world prices.
While these countries dominate the picture in the aggregate LBC Asia
region, other countries in that region such as Thailand and the High
Income East Asia countries are more responsive to world prices.

Domestic use in the LDC Africa and Middle East region as a whole
does not appear to be very income elastic, Several factors affecting the
individual countries and groups of countries modeled in this region
contribute to this. In the large Other Africa and Middle East region
domestic use is strongly tied to production and this partly masks the
higher income elastiéity of demand of the o0il exporting countries; in the
macroeconomic scenarios oil prices are moving in the opposite direction

to the changes in income thus offsetting part of the income effects on
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domestic use. On the supply side, natural resource constraints and
domestic policies that insulate the agricultural sector from changes in
world prices contribute to the lack of price responsiveness in

production. Key behavioral elasticities for individual countries
and regions may be found in Appendix B. Results of the analysis for the
individual countries and regions may be found in the Macroeconomic
Scenarios Numerical Report.

Latin America: Wheat Sector, In Latin America, substitution

between feed grains, wheat and soybeans in production is relatively
greater than in other regions. Therefore in Latin America the area
harvested of different crops is more likely to adjust to relative price
changes occurring in the different scenarios than the area harvested in
the other two developing country regions, LDC Asia and Africa and the
Middle East.

Figure 3.6 and Table 3.7 show the results of the analysis for the
Latin America wheat sector. Wheat production in Latin America rises by
90 thousand mt in the optimistic scenarie in 1991/92, due to higher wheat
prices, The higher incomes of the optimistic scenario result in domestic
use increases of wheat of 426 thousand mt in spite of the higher prices.
The rise in production is more than offset by the rise in domestic use
leading to a widening trade gap which is met by.increased imports. In
1991/92 wheat imports in the optimistic scenario rise by 8.1 percent
while wheat import costs rise by $110 million or 21.7 percent.

The lower wheat prices of the pessimistic scenaric lead to decreases
in wheat production in 1991/92 of 141 thousand mt. Throughout the
scenario domestic use falls relative to the baseline as a result of lower

real incomes and in 1991/92 the price ratios in the pessimistic scenario
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Fig. 3.6. LATIN AMERICA WHEAT

Absclute and Percent Change from Baseline 1991/92
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Table 3.7. Baseline, optimistic, pessimistic scenarios for Latin America: wheat

Change from
baseline in 1991/92

Activity + Scenario 86/87 87/88 88,89 89/90 90/9M1 91/92 Abs. %

Production (1000 mt}

Basel ine 20,820. 21,749 21,382 21,348 21,788 22,376 .

Optimistic 20,320 21,749 21,382 21,358 21,880 22,466 ¢0 0.40

pessimistic 20,820 21,749 21,382 21,340 21,697 22,235 -141 -0.63
Net [mports (1000 mt) :

Baseline 4,427 2,835 3,451 4,100 4,377 4,268

Optimistic 4,427 2,835 3,552 4,254 4,597 4,615 346 8.11

Pessimistic 4,427 2,835 3,350 3,931 4,194 3,965 -303 -7.10
Import Cost (mil. $)

Baseline 485 320 414 498 526 507

Optimistic 485 320 440 563 605 617 M0 21.74

Pessimistic 485 320 190 437 454 424 -83 -16.29
Domestic Use (1000 mt) '

Baseline 25,098 24,325 24,728 25,314 26,011 26,593

optimistic 25,098 24,325 24,821 25,472 26,313 27,019 426 1.60

Pessimistic 25,098 24,325 24,635 25,143 25,743 26,162 -431 -1.62
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Table 3.8. Baseline, optimistic, pessimistic scenarios for Latin America: feed grains a/

Change from
baseline in 1991/92

Activity + Scenario 86/87  B7/88  88/89  B89/90  90/91  91/92 Abs. %

Production (1000 mt)

Baseline 49,719 48,303 49,483 50,722 52,201 53,374

Optimistic 49,719 48,303 49,483 50,678 52,033 53,09 -278 -0.52

Pessimistic 49,719 48,303 49,483 50,760 52,252 53,661 287 0.54
Net Imports (1000 mt)

Baseline 2,333 2,679 2,292 1,687 1,710 1,807

Optimistic 2,333 2,679 2,53 2,158 2,529 2,962 1155 63.90

Pessimistic 2,333 2,679 2,053 1,259 957 654 1153 -63.82
Import Cost (mil. $)

Baseline 173 209 190 140 141 148

Optimistic 173 209 216 190 226 27 125 84.05

Pessimistic 173 209 186 o7 74 48 -100  -67.65
Domestic Use (1000 mt) .

Baseline 52,053 51,288 51,621 52,394 53,807 55,052

optimistic 52,055 51,288 51,867 52,827 54,464 55,931 879 1.60

Pessimistic 52,053 51,288 51,376 51,994 53,128 54,17 -881 -1.60

a/ Includes corn, barley, and oats.
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favor corn over wheat in demand. These two factors add up to a
significant decrease in wheat domestic use, 431,000 mt. The fall .in
production is offset by the reduction in demand and the trade gap closes
as imports fall by 303 thousand mt relative to the baseline in 1991/92.
This leads to a 16.3 percent or $83 millieon reduction in the cost of
wheat imports.

Latin America: Feed Grains Sector. Figure 3.7 and Table 3.8 show

the results of the optimistic and pessimistic scenarios for the Latin
America feed grains sector. In the optimistic scenaric feed grains
production falls relative to the baseline as the price ratios in the
scenario favor the substitution of soybeans and, toc a certain extent
wheat, for corn. The income increases of the optimistic scenario lead to
an 879,000 mt increase in domestic use in 1991/92. This domestic demand
increase, coupled with the decrease in production of 278,000 mt, leads to
a 1.2 mmt or 63.9 increase in feed grains imports. The cost to Latin
America of these feed grains imports in real terms is $125 million in
1991/92.

Great care should be taken in interpreting these trade numbers for
Latin America. In the baseline in 1986/87 feed grains net impofts were
only about 4.7 percent of production and 4.5 percent of domestic use,
therefore even small changes in production or consumption can cause large
proportionate changes in the trade numbers., If Argentina is excluded
from the Latin America region the proportionate change in trade in both
scenarios is smaller; specifically, net imports are larger and the
changes in imports smaller. Excluding Argentina from the Latin America

region, the changes in net feed grains trade resulting from the .
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optimistic scenario are 12.8 percent or 1.0 mmt and in the pessimistic
scenario -13.1 percent or -1.1 mmt in 1991/92., When Argentina is
included the changes are 63.9 percent or 1.2 mmt in the optimistic
scenario and -63.8 percent or 1.2 mmt in the pessimistic scenario. The
information for Argentina and the other countries in Latin America can be
found in the Macroeconomic Scenarios Numerical Report.

The price ratios of the pessimistic scenaric favor corn over wheat
and soybeans, and feed grains production increases relative to the
baseline in 1991/92. Decreased incomes result in lower domestic use in
spite of lower prices and the combination of increased production and
lower domestic use leads to a narrowing of the trade gap. Feed grains
imports in 1991/92 fall by 53.8 percent or 1.2 mmt relative to the
baseline. The savings from reduced imports and reduced prices are $100
million relative to the baseline in 1991/92.

LDC Asia: Wheat Sector. The results of the analysis of the

optimistic and pessimistic scenarios for the LDC Asia wheat region are
illustrated in Figure 3.8. The data is contained in Tabhle 3.9. In the
optimistic scenario wheat prices rise above baseline levels throughout
the scenario leading to increases in the production of wheat. Domestic
use also rises above baseline levels as a result of higher incomes.
Imports increase above baseline levels because domestic use increases
outweigh production incfeases. Net wheat imports in the region-in
1991/92 rise by 7.2 percent or 2.0 mmt at a cost of $673 million in real
terms above baseline import costs.

In the pessimistic scenario lower wheat prices lead to lower wheat

production and lower incomes, result in a reduction in domestic use. The



100

Fig. 3.8. LDC ASIA WHEAT

Absolute and Percent Change from Baseline 1981/92
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Table 3.9. Baseline, optimistic, pessimistic scenarios for LDC Asia: wheat

Change from
baseline in 1991/92

Activity + Scenario 84,87 87,88 B88/89 89/90 0/91 91/92 Abs. %

Production (1000 mt)

Baseline 155,056 151,231 157,115 163,461 169,767 175,954

Optimistic 155,056 151,231 157,115 163,501 170,029 176,608 654 0.37

Pessimistic 155,056 151,231 157,115 163,425 169,521 175,319 -635 -0.36
Net Imports (1000 mt)

Baseline 21,317 24,361 23,866 25,072 26,030 27,303

Optimistic 21,317 24,370 24,461 26,147 27,559 29,278 1974 7.23

Pessimistic 21,317 24,370 23,342 24,117 24,749 25,601 -1703 -6.24
Import Cost {(mil. $)

Baseline 2,336 2,747 2,854 3,044 3,129 3,242

Optimistic 2,336 2,748 3,031 3,461 3,628 3,915 673 -7 20.75

Pessimistic 2,336 2,748 2,741 2,679 2,680 2,739 -563  -15.51
Domestic Use (1000 mt)

Basetine 175,967 176,070 181,036 188,262 195,280 202,579

Optimistic 175,967 176,079 181,635 189,379 197,034 205,123 2544 1.26

Pessimistic 175,967 176,079 180,509 187,267 193,786 200,326 -2253 -1.1
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Table 3.10. Baseline, optimistic, pessimistic scenarios for LDC Asia: feed grains a/

Change from
baseline in 1991/92

Activity + Scenario 846/87 87/88 B8/89 89/90 90/ 91/92 Abs. %

Production (10G0 mt)

Baseline 104,212 111,677 114,206 117,848 121,298 124,700

Optimistic 104,212 111,677 114,206 117,876 121,359 124,784 83.86 0.07

Pessimistic 104,212 111,677 114,206 117,821 121,216 124,632 -68.20 -0.05
Net Imports (1000 mt) -

Baseline 7,096 10,362 2,814 10,258 10,751 11,540

Optimistic 7,096 10,362 9,997 10,647 11,385 12,426 883.75 7.68

Pessimistic 7,096 10,362 9,636 9,897 10,166 10,704 -833.84 -7.23
Import Cost {(mil. §)

Baseline 525 808 813 850 885 948

Optimistic 525 808 851 937 1,019 1,146 198.27 20.92

Pessimistic 525 808 7 760 776 786 -161.63  -17.05
Domestic Use (1000 mt)

Baseline 111,301 122,070 123,945 128,012 131,961 136,144

Optimistic 111,301 122,070 124,131 128,427 132,639 137,100 956.57 0.70

Pessimistic 111,301 122,070 123,766 127,623 131,296 135,253 -890.45 -0.65

a/ Includes corn, barley, and oats.
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trade gap narrows by 6.2 percent in 1991/92 while the cost of the reduced
wheat imports falls by 15.2 percent relative to the baseline.

LDC Asia: Feed Grains Sector. The results of the analysis of the

optimistic and pessimistic scenarios for the LDC Asia feed grains sector
~are illustrated in Figure 3,10 and the data i1s contained in Table 3.1l1.
As with the wheat sector, in the optimistic scengrio rising corn prices
relative to the baseliné lead to small production increases, 84,060 mt.
Feed grains imports rise relative to the baseline as domestic use
increases outweigh the rise in production. By 1991/92 feed grains
imports in the optimistic scenario are 886,000 mt or 7.7 percent higher
than in the baseline and the cost of feed grains imports is 20.9 percent
above baseline import cost.

In the pessimistic scenarioc the opposite occurs. In 1991/92
reductions in domestic use outweigh the marginal decreases in production
leading to a fall in feed grains imports of 162 thousand mt or 7.2
percent relative to the baseline, The reduction in the cost of imports
is 17 percent.

LDC Africa and Middle East: Wheat Sector. The results of the two

scenarios for LDC Africa and the Middle East wheat sector in 1991/92 are
illustrated in Figure 3.10. The data is contained in Table 3.,11. In the
optimistic scenario the wheat trade gap widens since production increaées
brought about by higher wheat prices can not keep up with the rising
demand brought about by increasing income. In 1991/92 wheat production
rises over baseline levels by 54 thousand mt or 0.1 percent while
domestic use rises 1.3 mmt or 1.9 percent. Wheat imports rise above the

baseline in 1991/92 by 1.2 mmt or 4 percent. The cost of wheat imports
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Fig. 3.10. LDC AFRICA AND MIDDLE EAST WHEAT

Absolute and Percent Change from Baseline 1991/92
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Table 3.11. Baseline, optimistic, pessimistic scenarios for LDC Africa and Middle East: wheat

Change from
baseline in 1991/92

Activity + Scenario 86/87 87/88 88/89 89/90 20/91 91/92 Abs. %

Production (1000 mt)

Baseline 34,866 34,785 35,407 36,156 36,875 37,528

Optimistic 34,866 34,785 35,407 36,175 36,964 37,582 54 0.14

Pessimistic 34,866 34,785 35,407 35,138 36,804 37,434 -95 -0.25
Net Imports (1000 mt)

Baseline 256,853 27,676 28,321 28,245 29,440 30,644

Optimistic 26,653 27,676 28,596 28,795 30,317 31,882 1218 3.97

Pessimistic 26,653 27,676 28,047 27,705 28,594 29,465 1179 -3.85
Import Cost (mil. $)

Baseline 2,920 3,229 3,641 3,782 4,003 4,216

Optimistic 2,920 3,229 3,747 4,069 4,284 4,593 377 8.94

Pessimistic 2,920 3,229 3,548 3,505 3,688 3,921 -295  -7.00
Domestic Use (1000 mt)

Baseline 60,529 62,134 83,266 43,96 65,830 67,702

Optimistic 60,529 62,134 63,536 64,472 66,755 68,971 1269 1.87

. Pessimistic 60,529 62,134 62,998 63,372 64,944 66,455 -1247 -1.84
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Table 3.12. Baseline, optimistic, pessimistic scenarios for LDC Africa and Middle East: feed grains a/

Change from
baseline in 1991/92

Activity + Scenario 86/87 87/88 88/89 89/90 90/91 91,92 Abs. %

Production {1000 mt)

Baseline 39,630 39,769 40,166 40,748 41,392 42,072 .

OGptimistic 39,630 39,769 40,166 40,763 41,431 42,135 63 0.15

Pessimistic 39,630 39,769 40,166 40,733 41,338 42,012 61 -0.14
Net Imports (1000 mt) .

Baseline 14,626 11,502 12,926 13,277 13,692 14,428

Optimistic 14,626 11,502 12,976 13,412 13,932 14,759 332 2.30

Pessimistic 14,624 11,502 12,877 13,157 13,460 14,141 -287 -1.99
Import Cost (mil. $)

Baseline 1,226 1,000 1,211 1,235 1,270 1,306

Optimistic 1,226 1,000 1,243 1,324 1,378 1,458 152 11.63

Pessimistic 1,226 1,000 1,184 1,152 1,152 1,180 =126 -9.65
Domestic Use (1000 mt)

Baseline 53,627 51,314 52,940 53,832 54,874 56,2589

Optimistic 53,627 51,314 53,005 53,992 55,155 56,667 398 0.71

Pessimistic 53,627 51,314 52,878 53,68t 54,602 55,914 -355 -0.63

a/ Includes corn, barley, and oats.
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rises by more than the volume of imports, 8.9 percent, since wheat prices
in the optimistic scenario are higher than those in the baseline.

LDC Africa and Middle East: Feed Grains Sector. The results of the

optimistic and pessimistic scenario for the LDC Africa-and Middle East

- feed grain sector in 1991/92 are illustrated in Figure 3.11. The data is
contained in Table 3.12. Production of feed grains in LDC Africa and
Middle East increases only marginally in the optimistic scenario.
Domestic use also increase by a very small amount, O.7_percent in -
1991/92. In large parts of this region domestic use is limited by
production and in the optimistic scenario oil prices are growing at a
'slower rate than in the baseline; these two factors offset the impact of
higher GDP growth rates on domestic use. However, the increase in
domesticruse still outweighs the marginal increase in producticen leading
to a widening of the feed grains trade gap. Net feed grains imports rise
by 2.3 percent or 332,000 mt relative to the baseline while the cost of
feed grains imports rises by 11.6 percent or $152 million over the
baseline in 1991/92.

Conversely, in the pessimistic scenario the trade gap narrows as
domestic use of feed grains falls by more, 287,000 mt, than feed grains
production falls, 61,000 mf, relative to the baseline in 1991/92. Feed
grains imports fall by 2 percent while import values fall by 9.7

percent.

Conclusion
Changes in the world macroeconomic envircrment, real GDP growth
rates, inflation rates and oil prices, have a significant effect on the
trade of agricultural commodities. After four years of projected higher

GDP growth rates and lower rates of inflation globally, world trade in



Table 3.13. Change from baseline in world and U.5. net trade and prices as a result of the macroeconomic scenarios, 1991/92

FOB Prices World Net Trade World Net Trade Value U.$. Net Trade u.s. U.S. Net Trade Value
{($/ton) (1000 mt) (mil. $) (1000 mt) Trade (mil. $)
Share
Level Change Level Change Level Change Level Change %) Level Change
Abs. x Abs. % Abs. % Abs. X Abs, x
Feed grains
Baseline 82.14 85,2%4 7,018 55,337 . 64.9 4,554
Optimistic 92.24 10.10 12.30 90,099 4806 5.63 8,298 1280 18.24 60,730 5392 9.74 67.4 5,592 1038 22.80
Pessimistic 73.44 -8.70 -10.59 81,062 -4232 -4.96 5,984 -1033 -14.73 50,076 -5261 -%.51 61.8 3,698 -B56 -18.79
Wheat
Baseline 118.75 94,412 11,211 40,175 42.6 4,771
Optimistic 133.72 14.97 12.1 98,131 3719 3.94 13,122 1911 17.05 43,634 3459  B.61 44.5 5,835 1064 22.11
Pessimistic 107.00 -11.74 -9.89 91,096 -3316 -3.51 9,748 -1464 -13.05 37,047 -3128 -7.79 40.7 3,964 -806 -16.90

Soybeans and soybean products

Baseline =~ 203.67 55,072 10,934 + 29,020 52.7 5,754
Optimistic 238.40 34.73 17.05 56,412 1341 2.43 13,157 2223 20.33 30,401 1381 4.76 53.9. 7,089 1334 23.19
Pessimistic 173.t2 -30,55 -15.00 53,961 -1111 -2.02 9,077 -1857 -16.98 27,891 -1129 -3.89 5.7 4,682 -1073 -18.64

ROTES: Prices and values are given in real U.S. dollars (1986/87). The price given for feed grains is the U.S, corn FOB Gulf port price,
feed grains include corn, barley, sorghum, and oats. The price given for soybeans and soybean products is the U.5, soybean FOB Gulf port price.

801
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Fig. 3.12. LDC WHEAT NET IMPORTS

Absolute and Percent Change from Baseline 1991/92
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Fig. 3.14. LDC FEED GRAINS NET IMPORTS

Absolute and Percent Change from Baseline 1291/82
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Fig. 3.16. LDC FEED GRAINS NET IMPORT COST
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Table 3.14, Latin America, Africa and Middle East, and Asia net trade

Change from )
baseline in 1991/92

Region + Scenario BA/8BT 87/88 88789 89,90 90/91 21/92 Abs. %

Feed Grains (1000 mt) a/f
’ L. America net imports

Baseline 2,333 2,679 2,292 1,687 1,710 1,807

Optimistic 2,333 2,679 2,53 2,158 2,529 2,962 1155 63.90

Pessimistic 2,333 2,679 2,053 1,259 967 654 -1153  -63.82
LDC Africa and Middle East net imports

Basel ine 14,624 11,502 12,926 13,277 13,692 14,428

optimistic 14,624 11,502 12,976 13,412 13,932 14,739 332 2.30

Pessimistic 14,624 11,502 12,877 13,157 13,460 14,141 -287 -1.99
LDC Asia net imports

Baseline 7,096 10,362 9,814 10,258 10,761 11,540

optimistic 7,086 10,362 9,997 10,647 11,385 12,426 - 8846 7.68

Pessimistic 7.096 10,362 9,634 9,897 10,186 10,708 -834 -7.23
ALl LDC feed grains net imports '

Baseline 24,053 24,544 25,031 25,222 26,163 27,775

Optimistic 24,053 24,544 25,504 26,217 27,847 30,148 2372 8.54

Pessimistic 24,053 24,544 24,567 26,313 24,593 25,501 -2274  -8.19

Wheat (1000 mt)
L. America net imports

Baseline 4,427 2,835 3,451 4,100 4,377 4,268

Optimistic T 4,427 2,835 3,552 4,254 4,597 4,615 346 8.1

Pessimistic 4,427 2,835 3,350 3,93 4,194 3,965 -303 -7.10
LbC Africa and Middle East net imports

Baseline 26,653 27,676 28,321 28,245 29,440 30,644

Optimistic 26,653 27,676 28,596 28,795 30,317 31,862 1218 3.97

. Pessimistic 26,633 27,676 28,047 27,705 28,594 29,465 -1179 -3.85

LDC Asia net imports

Baseline 21,317 24,381 23,866 25,072 26,030 27,303

Optimistic 21,317 24,370 24,461 26,%47 27,559 29,278 1974 7.23

Pessimistic 21,317 24,370 23,342 24,117 24,749 25,601 -1703 ~6.24
ALL LDC wheat net imports

Baseline 52,398 54,871 55,637 57,417 59,847 62,216

Optimistic 52,398 54,880 56,670 59,197 62,473 65,754 3538 5.69

Pessimistic 52,398 54,880 54,738 55,752 57,537 59,031 -3185 -5.12

a/ Includes corn, barley, and ovats.
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Table 3.15. Latin America, Africa and Middle East, and Asia net trade value (mil. 1986/87 dollars)

Change from
baseline in 1991/92

Region + Scenario a85/87 87/88 88/8% 89/90 20/ 21,92 Abs. %

Feed grains a/
L. America net imports

Baseline 173 209 190 140 141 148
Optimistic 173 209 216 190 226 273 125 84.05
_ Pessimistic 173 209 166 97 74 48 -100  -67.65

LDC Africa and Middle East net imports '

Baseline 1,226 1,000 1,211 1,235 1,270 1,306

Optimistic 1,226 1,000 1,243 1,324 1,378 1,458 152 11.63

Pessimistic 1,226 1,000 1,184 1,152 1,152 1,180 -126 -9.65
LDC Asia net imports :

Baseline 525 808 813 850 885 948

Optimistic 525 808 851 Q37 1,019 1,146 198 20.92

Pessimistic 525 808 - 7T 760 776 785 -162 -17.05
All LDC feed grains net imports

Baseline 1,924 2,017 2,214 2,225 2,296 2,403

Optimistic 1,924 2,017 2,310 2,451 2,623 2,877 475 19.77

Pessimistic 1,924 2,7 2,126 2,009 2,002 2,014 -388 -16.16

Wheat

L. America net imports

Baseline 485 320 414 498 526 507

Optimistic 485 320 440 543 605 617 110 21.74

Pessimistic 485 320 390 437 454 424 -83 -16.29
tDC Africa and Middle East net imports

Baseline 2,920 3,229 3,641 3,782 4,003 4,216

optimistic 2,920 3,229 3,747 4,069 4,284 4,593 377 B.94

Pessimistic 2,920 3,229 3,548 3,505 3,688 3,921 -295 -7.00
LDC Asia net imports

Baseline 2,336 2,747 2,864 3,044 3,129 3,242

Optimistic 2,336 2,748 3,031 3,461 3,628 3,915 673 20.73

Pessimistic 2,336 2,748 2,721 2,679 2,580 2,739 =503 -15.%1
All LDC net imports

Baseline 5,741 5,295 6,919 7,324 7,657 7,966

Optimistic 5,741 6,296 7,218 8,093 8,317 9,125 1,160 14.56

Pessimistic 5,741 6,296 6,660 6,621 6,823 7,085 -880 -11.05

a/ Includes corn, barley, and oats.
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Table 3.16. Latin America, Africa and Middle East, and Asia market shares (%)

Change from
baseline in 1991/92

Region + Scenario 845/87 87/88 88/89 82/90 90/01 1/92 Abs. b4

Feed Grains a/
L. America net import share

Baseline 3.7 &1 3.4 2.4 2.4 2.4

Optimistic 3.7 4.1 3.7 3.1 3.4 3.7 1.3 55.75

Pessimistic 3.7 4.1 3.1 1.9 1.4 0.9 -1.5  -62.07
LDC Africa and Middle East net import share '

Baseline 23.0 17.6 19.1 19.2 18.9 18.9

Cptimistic 23.0 17.6 19.0 19.0 18.6 18.4 -0.5 -2.79

Pessimistic 23.0 17.6 19.2 19.4 19.2 19.4 0.5 2.75
LDC Asia net import share

Baseline 11.2 15.9 14.5 14.9 14.9 15.1

Optimistic 11.2 15.9 14.6 15.1 15.2 15.5 0.4 2.32

Pessimistic 11.2 15.9 14.4 14.6 14.5 14.7 -0.4 -2.74
ALL LDC feed grains net import share

Baseline 37.9 37.5 37.0 36.5 36.1 36.3

Optimistic 37.9 37.5 37.3 37.2 37.1 37.5 1.1 3.14

Pessimistic 37.9 37.5 35.7 35.9 35.1 35.0 -1.4 -3.75

Wheat

L. America net import share

Basel ine 5.4 3.2 3.8 4.6 4.8 4.5

Optimistic 5.4 3.2 3.9 4.6 4.9 4.7 0.2 4.01

Pessimistic 5.4 3.2 3.8 4.5 4.7 4.4 -0.2 -3.72
LDC Africa and Middle East net import share

Baseline 32.6 31.2 31.6 31.4 32.0 32.5

Optimistic 32.6 3.2 31.5 31.4 32.0 32.5 0.0 0.03

Pessimistic 32.6 31.2 31.6 3.4 3t.e 32.3 . =041 -0.35
LDC Asia net import share '

Baseline 26.1 27.5 26.6 27.9 28.3 28.9

Optimistic 26.1 27.5 27.0 28.5 29.1 29.8 0.9 3.17

Pessimistic 26.1 27.5 26.3 27.3 27.6 28.1 -0.8 -2.82
All LDC wheat net impart share

Baseline &4 .1 61.8 62.0 63.9 85.1 65.9

Optimistic 64.1 61.8 62.4 4.6 66.0 67.0 1.1 1.68

Pessimistic 64.1 61.8 61.6 63.1 64.2 64.8 -1.1 -1.66

a/ Includes corn, barley, and ocats.
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feed grains rises by 5.6 percent while the value of feed grains trade
rises by 18.2 percent (Table 3.13). Prices of wheat and feed grains rise
by about the same proportion, 12.6 percent and 12.3 percent respectively,
while soybean price rises 17 percent, 1In this growth scenario, the
United States gains share in the world markets for feed grains, wheat and
soybeans and soybean products. The value of U.S5. trade rises over 20
percent in all three commodities with total export revenue rising by $3.4
billion in real terms in 1991/92.

The changes in wheat and feed grains imports and real import values
in Latin America, LDC Asia and LDC Africa and the Middle East for the
pessimistic and optimistic scenario in 1991/92 are illustrated in Figures
3.12 to 3.15. In this scenario the LDCs' market share (including China)
of feed grains trade (excluding sorghum) rises from 36.3 percent to 37.5
percent (Table 3.16). Within this group Latin America's share rises the
most, from 2.4 percent to 3.7 percent in 1991/92 while LDC Africa and the
Middle East loses a marginal amcunt. In the case of wheat however, Latin
America and LDC Africa and the Middle East barely maintain their share of
the import market while LDC Asia increases its share by arcund one
percentage point. The wheat market share for the LDCs as a whole does
not change much in either scenario, only by about 1 percentage point in
either direction from the 65.9 percent of world-net imports in the
baseline iﬂ 1991/92 (Table 3.16).

In Latin America in the optimistic scenario, imports of feed grains
and wheat rise relative to the baseline by 1.2 mmt and 346,000 mt
respectively, while the combined cost of these imports increases by $235

million in real terms in 1991/92 (Table 3,14 and 3.15). The largest
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increase in import costs occurs in LDC Asia (3871 million) most of which
is due to the rise in wheat imports. In Africa and the Middle East the
combined cost of wheat and feed grains imports in the optimistic scenario
increases bj $529 million. The total cost of wheat and feed grains
imports for All LDCs rises in real terms by $1.6 billion in the
optimistic scenario in 1991/92 (Table 3.15). This compares_with an
increase in U.S. export revenues from wheat and feed grains of $2.1

billion (Table 3.13).
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Appendix A: Country Studies
‘Country Study: Brazil
Introduction

This section provides a detailed description of a particular
country, Brazil. The purpose of this section is to use a specific
country to illustrate the interaction of international prices, economic
growth, domestic agricultural production and consumption patterns,
domestic and foreign agricultural policies in the Brazil commodity model,
and to provide an analysis of the results of the income impacts of the
s8ix scenarios relative to the baseline.

Brazil was chosen because it is a developing coﬁntry that competes
with the United States in agricultural markets, particularly in soybeans
and soybean products. It is alsc a growing importer of wheat and feed
grains.

Brazil is also of interest because in addition to competing with the
United States in world markets for soybeans and soybean products, it has
benefited form U.S. agricultural technology and is a recipient of U.S.
official development assistance.

United States technology was used during the initial expansion of
Brazil's soybean sector. Brazilians used commercial varieties from the
southern United States because of similar growing conditions (Vocke
1988) ., However, further expansion in the 1970s and 1980s in the tropical
areas was achieved through the development of new varieties in Brazil and
large investments in transportation infrastructure.

From the perspective of soybean interest groups, U.S. agricultural

interests appear to have been hurt by the development assistance lent to
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Brazil. However, from a broader perspective, U.S. agriculture has
benefited from higher incomes in Brazil during the 1970s and early 1980s
as total U.S, agricultural exports to Brazil increased over that period.
In addition, the total volume of U.S. exports of wheat, feed grains and
soybeans and soybean products increased.over that period. When the
impact of LDC economic growth on agricultural trade is analyzed, the
results indicate that at higher rates of LDC economic growth, the United
States benefits from expanded world trade, In the specific case of the
soybean and soybean product market, the United States picks up market
share lost by Brazil,

The Brazilian country study describes the key macroeconomic
assumptions and model structure underlying the baseline results. This is
followed by a discussion of production and consumption patterns and
agricultural policies affecting wheat, feed grains-and soybeans in
Brazil. Next are the different scenario assumptions and the analysis of
results, The conclusion and implications of the different scenarios for

U.5. trade close the section.

Macroeconomic Assumptions and Underlying Model Structure

The key macroeconomic assumptions underlying the baseline
projections for Brazil show a slight decline in real GDP and exploding
inflation in 1987/88. Real GDP growth rate is estimated to be -0.93
percent in 1987/88, recovering thereafter and reaching 10 percent in
1990/91 (WEFA 1988). Consumer prices increase by 410 percent in 1987/88
and the exchange rate is devalued approximately in line with inflation.
Uncertainties over political variables coupled with the unattractiveness

of the debt-conversion program lead to a decline in private investment,
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Population is projected to grow from 135.6 million in 1985 to 150 million
in 1990 (World Bank 1987).

The key elasticities of the Brazil commodity models are given in
Tables A.1.1 and A.1.2. Since each of the three commodity models
includes prices of some or all the other commodities and all commodity
prices are changing in each of the scenarios, the price transmission
elasticities have to be considered in evaluating the supply and demand
respoﬁses. The price transmission elasticities for wheat (0.1) and corn
{0.52) reflect the degree of protection from internaticnal markets
received by each crop; wheat is virtually isolated from world markets
while corn receives a lower degree of protection. Feed grain use in the
Brazil submodel is estimated as total use reflecting.both human
consumption and feed use. Thus the estimated income elasticity of demand
(0.49) is higher than those of other studies that look only at food
demand (de Janvry and Sadoulet 1987; Yotopoules 1985) and somewhat lower
than those for feed demand only (Christiansen 1987; Yotopolous 1985).

The short-run income elasticity of meal demand is 0.5 while the long-run
elasticity is near 2.6, Soyoil is quite income elastic with a point

elasticity at the mean of 1.48.

Agricultural Policies, Production, and Consumption Patterns

The wheat sector is rélatively more protected than the feed grains
sector since wheat policy is formulated in an attempt to reach such goals
as self-sufficiency and the control of inflation. Wheat policies were
initially formulated in 1963 and producers have received large subsidies
in times of low world prices. Wheat production in Brazil is highly risky

and subject to wide annual variations in yield. It is mainly produced as



A4

Table A.1.1. Summary of estimated elasticities from the Brazil commodity models af

Corn Wheat Soybean Soymeal Soyoil Crushing

Price Price Price Price Price Margin Income
wﬂeat production -0.49 OTTZ
Wheat demand - -050 ' | -0.59
feed grains production 0.29 -0.28 -0.062
Feed grains demand -0.13 0.49
Soybean production 0.20
Soybean crush . 0.04
Soymeal demand -6.1 0.50
Soyoil demand | -0.10 1.48

a/ Elasticities are point elasticities estimated at the mean

Table A.1.2. Price transmission elasticities with respect to world price a/f

U.s. u.s. U.s. U.Ss. u.s,
Corn wheat Soybean Soymeal Soyoil
Price Price Price Price Price

Brazil
Corn farm price 0.52
Wheat farm price 0.1
Soybean farm price 1.1
Soymeal price ' i 1.00

Soyoil price 1.00

a/ Elasticities are point elasticities estimated at the mean



Table A.1.3. Brazil Real GDP (bil. %)

A

Change from
baseline in 1991792

Variable 84/85 85/86 B85/87 87/88 88/89 8990 0791 91792 Abs. %

Baseline 259 281 287 284 300 304 335 349
% growth rate 8.2 2.3 -0.9 5.7 1.3 10.0 4.2

ALl LDC 259 281 287 287 306 313 348 366 17 4.90 a/
% growth rate 8.2 2.3 0.1 6.7 2.3 11.¢ 5.2 1.0

HILO 259 281 287" 284 303 310 344 362 13 3.86 b/
% growth rate 8.2 2.3 -0.9 6.7 2.3 11.0 5.2 1.0

LOHI 259 281 287 284 298 298 325 136 -13 -3.75 b/

' % growth rate 8.2 2.3 -0.9 4.7 0.5 - 9.0 3.2 -1.0

NOTE: Percentages may not be accurate due to

rounding error.

a/ Change from baseline in the fifth year of the shock.
b/ Change from baseline in the fourth year of the shock.
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an off-season crop on soybean land. However, soybean yields may be
reduced by as much as 15 percent because of the overlap period in the
growing seagon of the two crops. Thus, wheat area planted is very
responsive to the soybean/wheat price ratio (World Bank 1983).

Consumers have also benefited from the wheat policy. Per capita
consumption has risen from a stable 30 kilograms in the 1960s to 57
kilograms in 1986/87. The goal of wheat self-sufficiency has been
difficult to achieve as large consumer subsidies have stimulated the
consumption of wheat at the expense of traditional food sources such as
corn and manioc (cassava) (World Bank 1983). Wheat self-sufficiency rose
rapidly from around 9.0 percent in ]1965/66 to 47,0 percent in 1970/71.
It reached 66.0 percent in 1986/87 and the baseline projection for
1991/92 is 56.0 percent. Brazil's wheat net imports have risen from 1.7
mret in 1970/71 to 4.7 mmt in 1984/85 (Table A.l.4). Baseline projections
of imports are 3.7 mmt in 1991/92. Brazil's share of world wheat net
imports shows large fluctutations due the variability of domestic wheat
production. Brazil's share is 3.7 percent in 1986/87, falls to 2.4
percent in 1987/88 and rises thereafter to almost 4.0 percent in
1991/92.

Corn has been an important food grain in rural Brazil (World Bank
1983). However, its major source of demand is feed use both at the fafm
level and increasingly, in prepared animal rations with the growth of
large and technologically advanced pork and poultry production units.

Corn production in Brazil has been affected significantly by the
operation of the wheat program. The World Bank (1983) estimates the
losses in corn production brought about by the substitution of wheat for

corn to be of about the same magnitude as the level of corn exports in
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the early 19705; Since the mid-1970s Brazil has been a net importer of
feed grains with imports projected at 2.4 mmt in 1991/92 (Table A.1.5).

-Brazil favors exports of the value added soybean products rather
than soybeans. This is achieved through_the use of higher export quotas
and taxes on soybeans than on meal and oil. Brazil's share of the world
market in soybeans and meal in 1970 was 2.9 and 12.5 percent respectively
(World Bank 1983). In i986/87 the soybean share stood at 11.0 pe&cent,
the soymeal share at 40.3 percent and the soyoil share at 27.7 percent.
Baseline projections'for these market shares in 1991/92 are 11.3 percent,
41.6 percent and 21 percent for soybeans, soymeal and soyoil respectively
(these trade shares may be estimated from tables in the Numerical
Reports). Per capita consumption of soyoil has grown rapidly in Brazil
and is projected to rise from 12.9 kilogramé in 1986/87 to 15.3 in
1991/92.

Assumptions of the Regional Income and Macroeconomic Scenarios

Table A.1.3 shows the impact of the different scenario assumptions
on baseline real GDP for Brazil, Figures A,l1.l1. and A.1.2. illustrate
the evolution of Brazil's GDP levels and growth rates throughout the
period. GDP levels afe in billions of 1980 U.S. dollars, adjusted for
crop year. In the All LDC and Latin America scenarios (Scenarios 1 and 2
fespectively) Brazil's real GDP growth rate was raised by one percent
every year over baseline le;els from 1987/88 to 1991/92. By 1991
Brazil's real GDP in the All LDC scenario is 4.9 percent higher than in
the baseline. 1In the optimistic or High Income, Low Inflation (HILO)
scenario, Brazil's real GDP growth rate was raised by one percent every
year over baseline levels, and the inflation rate decreased by two

percent every year relative to the baseline inflation rate. 0il prices
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were reduced in the same proportion as inflation to maintain consistency
in the scenario. Conversely, in the pessimistic or Low Growth, High
Inflation (LOHI) scenario Brazil's real GDP growth rate is one percent
below baseline levels and the inflation rate is two percent higher than
the baseline rate between 1988/89 and 1991/92. The growth in oil prices
was rajsed in the same proportion as the inflation rate, In the
optimistic scenario by 1991/92 Brazil's real GDP is 3.9 percent higher
than in the baseline and in the pessimistic scenario it is 3.8 percent

lower.

Results

Regional Income Scenarios. Supply and use data for the baseline and

four regional income scenarios for the Brazil wheat,- feed grains,
soybean, soymeal and soyoil sectors are contained in Tables A.l.4 to
A,1.8 and in Figures A.1.3 to A.1.7. By 1990/91 and 1991/92 the largest
increases in all commodity prices, relative to the baseline, occur in
Scenario 1, where all LIDC income growth rates are increased by one
percentage point (Figure A.1.l1.). Of the commedity price increases in
this scenario, the wheat price rises by the largest percentage in both
1990/91 and 1991/92. 1In percentage terms, the bean price rise leads the
corn price rise in 1990/91, determining the production adjustments in
1991/92, while the corn price rise lead the bean price rise in 1991/92,
deterﬁining demand adjustments in 1991/92. While area harvested and
production of all three commodities expand in 1991/92, soybean area
expands the most; by 1.2 percent or 132 thousand hectares over the
baseline (Table A.l1.6 and Figure A.l1.5). Wheat area expands by 0.6
percent or 18 thousand hectares relative to the baseline, Although the

corn price rises above baselinellevels in 1990/91, the wheat/corn and
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Fig. A.1.3. BRAZIL: WHEAT

Absclute and Percent Change from Baseline 1991/92
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Table A.1.4. Baseline and the four regional income scemarios for Brazil: wheat

Change from
baseline in 1991/92

Activity + Scepario 86,87 87/88 88/89 89/590 90/91 91,92 Abs. %

Area Harvested (1000 ha)

Baseline 3,800 3,595 3,417 3,306 3,253 3,237

ALl LDC 3,800 3,595 3,416 3,311 3,267 3,255 18 0.56

Latin America 3,800 3,595 3,416 3,305 3,252 3,238 1 0.03

Africa 3,800 3,595 3,416 ) 3,307 3,257 3,243 6 0.19

Asia 3,800 3,595 3,417 3,311 3,262 3,248 11 0.34
.Production (1000 mt)

Baseline 5,282 5,055 4,859 4,754 4,729 4,757

All LDC ‘ 5,282 5,055 4,857 4,761 4,730 4,784 27 .57

Latin America 5,282 5,055 4,857 4,752 4,728 4,760 3 0.06

Africa 5,282 5,055 4,858 4,755 4,735 4,767 10 0.21

Asia 5,282 5,055 4,859 4,761 4,743 4,775 18 0.38

Imports (1000 mt)

Baseline 3,000 2,174 2,665 3,14 3,582 3,674 ) :

ALl LDC 3,000 2,213 2,742 3,253 3,731 3,866 192 5.23

Latin America 3,000 2,223 2,764 3,296 3,799 3,950 276 7.51

Africa 3,000 2,171 2,659 3,130, 3,561 3,647 -27 -0.73

Asia 3,000 2,167 2,649 3,112 3,537 3,616 -58 -1.58

Import Cost (mil. $)

Baseline 329 254 343 421 487 506

ALl LDG 329 272 382 478 575 621 115 22.81

Latin America 329 261 360 450 529 561 54 11.04

Africa 329 256 348 429 500 523 17 3.41

Asia 2% 261 357 440 516 542 37 7.23
Domestic Use (1000 mt)

Baseline 8,000 7,250 7,509 7,873 8,287 8,425

All LDC 8,000 7,287 7,582 7,990 8,454 8,641 216 2.56

Latin America 8,000 7,297 7,604 8,022 8,500 8,700 275 3.26

Africa 8,000 7,248 7,503 7,863 8,273 8,407 -18 -0.21

Asia 8,000 7,243 7,494 7,851 8,256 8,385 -40 -0.47
Ending Stocks (1000 mt)

Baseline 446 425 440 461 485 492 L

ALl LDC 446 427 444 - 468 495 504 12 2.44

Latin America 4456 428 445 470 498 508 16 3.25

Africa 444 425 439 461 484 450 -2 -0.41

Asia T 446 425 439 440 483 489 -3 -0.61

NOTE: ALl LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point imcrease in the GOP growth rates of all LDC Africa and Middle East,
Asia s a one percentage point increase in the GDP growth rates of all LDC Asia.



Al2

Table A.1.5. Baseline and the four regional income scenarios for Brazil: feed grains a/

Change from
baseline in 1991/92

Activity + Scepario ’ 86/87 87/88 88/89 89/90 20/91 F1/92 Abs. %

Area Harvested (1000 ha)

Baseline 13,500 12,454 12,343 12,582 12,693 12,677

ALl LDC 13,500 12,454 12,353 12,582 12,692 12,686 9 0.07

Latin America © 13,500 12,454 12,349 12,588 12,702 12,4694 17 0.13

Africa 13,500 12,454 12,346 12,583 12,691 12,676 -1 -0.01

Asia 13,500 12,454 12,344 12,574 12,678 12,666 -1 -0.09
Production (1000 mt)

Baseline 23,589 22,008 22,057 22,734 23,187 23,409

ALl LDC . 23,588 22,007 22,074 22,734 23,185 23,425 16 0.07

Latin America 23,589 22,008 22,067 22,744 23,203 23,441 32 0.14

Africa 23,589 22,008 22,061 22,735 23,183 23,407 -2 -0.01

Asia 23,588 22,007 22,059 22,718 23,158 23,388 -21 -0.09
Imports (1000 mt) ]

Baseline 407 1,996 2,619 2,006 2,181 2,401

ALl LDC . 407 2,1 2,844 2,363 2,689 3,030 629 26.20

Latin America 407 2,121 2,876 2,398 2,742 3,119 718 29.90

Africa 407 1,991 2,607 1,992 2,163 2,375 -26 -1.08

Asia 407 1,984 2,601 1,994 2,162 2,356 -45 -1.87
Import Cost (mil. %)

Baseline 30 161 233 183 203 229

All LbC 30 174 259 223 264 310 82 35.81

Latin America 30 172 258 222 260 305 76 33.40

Africa 30 162 233 183 203 229 1 0.25

Asia 30 162 233 185 206 23 3 1.20
Domestic Use (1000 mt) i

Basel ine 24,206 24,012 24,667 24,742 25,360 25,806

AlL LDEC 24,206 24,125 24,906 25,098 25,864 26,446 640 2.48

Latin America 26,206 24,134 26,932 25,142 25,934 . 26,550 744 2.88

Africa 24,206 24,008 24,659 24,729 25,339 25,776 -30 -0.12

Asia 24,206 24,002 24,652 24,715 25,313 25,739 Co-67 -0.26
Ending Stocks (1000 mt)

Baseline 476 448 477 475 483 488

ALl LDC 474 468 479 479 489 498 10 2.05

Latin America 475 470 482 482 493 502 14 2.87

Africa 475 467 476 474 481 487 -1 -0.20

Asia 474 466 475 472 479 485 -3 -0.61

NOTE: ALl LDC is a one pércentage peint increase in the GDP growth rate of all LDCs.
Latin America is a one percentage point increase in the GDP growth rate of all LDC Latin America.
Africa is a one percentage point incrfease in the GDP growth rates of all LDC Africa and Middie East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.

a/ Excludes sorghum.
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Fig. A.1.5. BRAZIL: SOYBEANS

Absolute and Percent Change from Baseline 1991/92
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Table A.1.6. Baseline and the four regional income scenmarios for Brazil: soybeans

Change from
baseline in 1991/92

Activity + Scenario 86/87 87/88 83/89 89/90 90/91 91/92 Abs. X
Area Harvested (1000 ha)
Baseline @,270 10,300 10,515 10,909 11,045 11,133 ]
All LDC 9,270 -10,300 10,541 10,965 11,129 11,265 132 1.19
Latin America ©,270 10,300 10,526 10,932 11,081 11,192 59 0.53
Africa 9,270 10,300 10,515 10,912 11,049 11,137 4 0.04
Asia 9,270 10,300 10,530 10,939 11,089 11,202 69 0.62
Production (1000 mt)
Baseline 17,300 18,302 19,145 20,091 20,565 20,946
All LbC 17,300 18,302 19,193 20,195 20,721 21,195 249 1.19
Latin America 17,300 18,302 19,165 20,133 20,632 21,057 " 0.53
Africa 17,300 18,302 19,145 20,097 20,572 20,955 9 0.04
Asia 17,300 18,302 19,172 20,146 20,646 21,075 129 0.62
Crush (1000 mt)
Baseline 13,800 14,229 14,607 15,319 15,917 16,417
ALl LDC 13,800 14,23% 14,671 15,451 16,116 16,710 293 1.78
Latin America 13,800 14,235 14,840 15,383 16,015 14,568 151 0.92
Africa 13,800 14,229 14,607 15,322 15,923 16,422 5 0.03
Asia 13,800 14,233 14,639 15,384 16,011 16,556 139 0.85
Exports (1000 mt)
Baseline 2,900 2,773 3,191 3,429 3,321 3,208
All LDC 2,900 2,763 3,174 3,31 3,267 3,145 -63 -1.96
Latin America 2,900 2,768 3,177 3,403 3,285 3,159 ~49 -1.53
Africa 2,900 2,773 3,192 3,430 3,323 3,211 3 0.09
Asia 2,900 2,769 3,185 3,415 3,303 3,189 -19 -0.5¢9
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Table A.1.6. Continued

Change from
baseline in 1991792

Activity + Scenario 846,87 B7/88 88/89 89/90 90/91 ¢1/92 Abs. %

Export Cost (mil. %)

Baseline 557 632 796 740 697 757

ALl LDC 557 644 812 756 725 750 3 4.30

Latin America 557 637 801 746 707 764 7 0.96

Africa 557 632 798 741 698 761 4 0.54

Asia 557 640 805 750 714 776 19 2.51
Other Use (1000 mt)

Basel ine 1,178 1,18 1,230 1,271 1,285 1,294

AlL LDC 1,178 1,188 1,233 1,276 1,293 1,307 13 1.00

Latin America 1,178 1,188 1,231 1,273 1,288 1,300 3 0.46

Africa 1,178 1,188 1,230 1,271 1,285 1,294 0 0.00

Asia : 1,178 1,188 1,232 1,274 1,289 1,301 7 0.5
Total Demand (1000 mt) ‘

Baseline 17,878 18,190 19,029 20,018 20,523 20,918 .

AlL LDC 17,878 18,190 19,075 20,119 20,676 21,163 245 1.17

Latin America 17,878 18,190 19,048 20,059 20,589 - 21,027 109 0.52

Africa 17,878 18,150 19,029 20,026 20,531 20,927 9 0.04

Asia 17,878 18,190 19,055 20,072 20,603 21,046 128 0.61
Ending Stocks (1000 mt)

Baseline 238 150 468 539 581 408

AlL LDC ‘238 350 468 543 588 619 1 1.81

Latin America 238 350 467 541 584 613 5 0.82

Africa 238 350 466 539 581 609 1 0.16

Asia 238 350 467 541 584 614 6 0.99

NOTE: ALl LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage peint increase in the GDP growth rates of all LDC Asia.
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Table A.1.7. Baseline and the four regional income scenarios for Brazil: soymeat

Change from
baseline in 1991/92

Activity + Scenario 86/87 87,88 88/89 89/90 20/91 91/92 Abs. %

Production (1000 mt) oo
Baseline 10,735 11,070 - $1,365 11,918 12,384 12,774

AllL LDC 10,735 11,078 11,414 12,021 12,538 13,007 reer 1.78

Latin America 10,735 11,075 11,390 11,968 12,460 12,890 116 0.91

Africa 10,735 11,070 . 11,384 11,921 12,388 12,776 2 0.02

Asia 10,735 11,073 11,389 11,968 12,457 12,881 107 0.84
Domestic Consumption (1000 mt)

Baseline 2,900 2,899 2,840 2,842 2,933 3,028

. AlLL LbC 2,900 2,907 2,865 2,892 3,014 3,149 121 4.00

Latin America 2,900 2,908 2,866 2,892 3,015 3,149 121 4.00

Africa 2,900 2,899 2,840 2,842 2,933 3,028 ¢ 0.00

Asia 2,900 2,898 2,839 2,842 2,932 3,028 0 0.00
Exports (1000 mt)

Baseline 7,900 8,126 8,484 9,053 9,435 9,732

All LDC 7,900 8,126 8,508 %,106 9,506 9,838 106 1.09

Latin America 7,900 8,122 8,483 9,053 9,429 9,727 -5 -0.05

Africa 7,900 8,126 8,484 9,056 9,439 9,736 4 0.04

Asia 7,900 8,130 8,509 9,104 9,508 9,839 107 1.10
Export Cost {(mil. $)

Baseline 1,417 1,615 1,853 1,639 1,542 1,790

All tDC 1,417 1,638 1,870 1,641 1,548 1,776 -14 -D.78

Latin America 1,617 1,621 1,850 1,626 1,528 1,748 -42 -2.36

Africa 1,437 1,614 1,855 1,639 1,541 1,782 -8 -0.45

Asia 1,417 1,632 1,872 1,654 1,565 1,802 12 0.89
Total Demand (1000 mt) :

Baseline 10,800 11,025 - 11,325 11,896 12,368 12,740

Ail LDC 10,800 11,033 11,373 11,997 12,521 12,986 226 1.77

Latin America 10,800 11,030 11,349 11,945 12,443 12,877 117 0.92

Africa . 10,800 11,025 11,324 11,898 12,372 12,764 4 0.03

Asia 10,800 11,028 11,349 11,945 12,440 12,867 107 0.84
Ending Stocks (1000 mt)

Baseline 218 263 303 325 341 353

ALl LDC 218 263 304 328 345 359 [ 1.70

Latin America 218 263 303 326 343 356 3 0.85

Africa 218 263 303 325 341 353 0 0.00

Asia 218 263 303 326 343 356 k. 0.85

NOTE: ALl LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of atl LDC Latin America.
Africa is a one percentage peint increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.
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Fig. A.1.7. BRAZIL: SOYOIL

Absolute and Percent Change from Baseline 1991/92
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Table A.1.8. Baseline and the four regional income scenarios for Brazil: soyoil

change from
baseline in 1991/92

Activity + Scenario 86,87 87/88 88/89 89/90 90/91 91/92 Abs. %

Production (1000 mt)

Baseline 2,580 2,661 2,732 2,865 2,977 3,070

AlL LDC 2,380 2,663 2,743 2,889 3,014 3,125 55 1.79

Latin America 2,580 2,662 2,738 2,877 2,993 3,098 28 0.91

Africa 2,580 2,661 2,732 2,865 2,978 3,071 1 0.03

Asia 2,580 2,662 2,737 2,877 2,99 3,096 26 0.85
Domestic Consumption (1000 mt)

Basel ine 1,800 1,820 1,969 2,018 - 2,246 2,349

All LDC 1,800 1,839 2,007 2,078 2,332 2,462 113 4.81

Latin America 1,800 1,840 2,009 2,080 2,335 2,467 118 5.02

Africa 1,800 1,820 1,968 2,018 2,246 2,349 i) 0.00

Asia 1,800 1,819 1,967 2,016 2,243 2,346 -3 -0.13
Exports (1000 mt)

Baseline 200 75 816 842 708 710

AlLL LDC 900 739 786 805 656 650 -60 -8.45

Latin America 900 737 778 790 634 618 -92 -12.96

Africa 900 755 816 843 709 712 2 0.28

Asia 900 757 824 856 728 740 30 4.23
Export Cost (mil. $)

Baseline 306 308 327 334 308 354

All LDC 306 315 346 362 338 393 39 10.97

Latin America 306 308 328 336 303 342 -12 -3.50

Africa 306 308 329 336 N 359 5 1.30

Asia 306 315 344 359 342 402 48 13.62
Total Demand (1000 mt)

Baseline 2,700 2,576 2,785 2,860 2,954 3,060

AlL LDC 2,700 2,578 2,793 2,882 2,988 3,112 52 1.70

Latin America 2,700 2,577 2,787 2,869 2,969 3,085 25 0.82

Africa 2,700 2,576 2,785 2,860 2,955 3,061 1 0.03

Asia 2,700 2,577 2,791 2,872 2,91 3,086 26 0.85
Ending Stocks (1000 mt)

Baseline 165 250 197 202 225 235

ALl LDC 165 250 201 208 233 246 11 4,68

Latin America 165 250 201 208 234 247 12 5.11

Africa 165 250 197 202 225 235 0 0.00

Asia : 165 250 197 202 224 235 0 0.00

NOTE: ALL LDC is a one percentage point increase in the GOP growth rates of all LDCs.
Latin America is a one percentage point increase in the GOP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.
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soybean/corn price raticg in that year favor wheat and soybeans.
Therefore, in 1991/92 feed grain #rea rises only marginally, 0.1 percent
or 9,000 hectares (Table A.1.5).

By 1991/92 the crushing margin rises over the baseline in Scenario 1
and crush increases by 293,000 mt. Since soybean production increase by
249,000 mt, this means that soybean exports fall, (Table A.l1.6).
Brazil's market share falls slightly below the baselinélshare of 11.3
percent. Soymeal and soyoil production rise by approximatély 1.8 percent
relative to the baseline (Table A.1.7 and A.1.8). However, all of this
increase in production is not exported, The rise in income offsets the
higher bean prodqct prices and 57.0 percent of the increased soymeal
preduction is absorbed by the domestic market. Ewven with export
increases of 106,000 mt over the baseline, Brazil's market share is
slightly reduced.

Given the relatively income elastic demand for soyoil, domestic
consumption increases by more than production and consequently exports of
soyoil are 8.5 percent below baseline levels., Per capita consumption of
soyoil iancenario 1 in 1991/92 is 16 kg, compared to 15.3 kg ip the
baseline. Brazil's share of world soyoil exports falls from almost 21.0
percent in the baseline to 18.6 percent. For soybeans and soybean
products, the United States picks up most or all the share lost by
Brazil.

In Scenario 2, income growth rates of only the Latin American LDCs
are shocked., Of all four scenarios this is the one in which feed grains
production increases the most. This is because the wheat/corn and

soybean/corn price ratios are more favorable to corn in this scenario
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than in any other. Thus, corn area harvested increases by 0.1 percent or
17,000 hectares, wheat area harvested is hardly affected and the increase
in soybean area harvested is half the increase occurring in Scenario 1
(Tables A,1.5, A.l.4, and A.l1.6 respectively).

‘Since income increases are the same in Latin America in both
Scenarios 1 and 2, but price rises are larger in Scenario 1, demand
increases more in Scenario 2 than in Scenario 1. Wheat domestic use
rises 275,000 mt while production only rises 3,000 mt relative to the
baseline (Table A.l.4 and Figure A.1.3). The difference is made up by
increases in imports, leading Brazil to é 7.5 percent increase in wheat
imports in 1991/92, up 276,000 mt from the baseline. increases in
domestic use of feed grains are proportionately higher than increases in
production, with imports rising 718,000 mt to make up the difference
(Table A.1.5 and Figure A.l.4). Per capita consumption rises to 173 kg
from 168 kg in the baseline, Brazil's imports of feed grains rise by
30.0 percent.

After Scenario 1, the largest increase in crushing margin occurs in
Scenario 2, leading to a 151,000 mt increase in crush in 1991/92., Since
production increases are only 59,000 mt, Brazil again decreases exports
of soybeans in this scenario and looses market share, In Scenario 2
increases in domestic use of meal outpace increases in production leading
to a 5,000 mt reduction in exborts and a loss of market share, The
increase in soyoil demand is even more pronounced than in Scenario 1 as
incomes have increased by the same amount while prices are lower in
Scenario 2. Again, domestic soycil demand increases far outweigh

preoduction increases, leading to a 92,000 mt reduction in exports and
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loss of market share. As in Scenario 1, the United States picks up most
or all the share lost by Brazil in soybeans and soybean products.

In Scenarios, 3 and 4 the income growth rates of LDC African and
Middle Eastern countries, and LDC Asian countries respéctively, increased
above baseline levels., The effect on Brazil is through the price
linkages. With the same income level as in the baseline, it faces
marginally higher prices in Scenario 3 and substantially higher prices in
Scenario 4, especially for wheat. Scenarios 3 and 4 have a higher effect
on wheat prices than the Latin American scenario. The African and Middle
Eastern scenario has the smallest effect on feed grains prices and
practically no impact on soybean ﬁrices. After the All LDC scénario, the
Asian scenario has the largest effect on all prices., In Scenario 4 the
soybean/wheat ratio is markedly reduced from baseline levels, while there
is very little change in the soybean/cérn ratio; the wheat/corn ratio is
substantially increased.

Given that price changes in Scenarios 3 and 4 markedly favor wheat
and to a certain extent; soybeans, over corn, in 1991/92 wheat area
harvested and production increase by more relative to the baseline in
these two scenarios than they do in Scenario 2. Feed grains production
falls in both Scenarios 3 and 4 relative to the baseline, Soybean
production increases marginally in Scenario 3, and by 0.6 percent or
129,000 mt in Scenario 4.

Given the higher prices for wheat and feed grains and no
compensatory increases in income, Brazil's demand for these commodities
falls in both Scenarios 3 and 4. Since higher wheat prices stimulate
domestic wheat pfoduction, in Scenario 4 imports fall by more (58,000

mt) than domestic use falls (40,000 mt). The opposite occurs with feed
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grains. The price ratios lead to a reduction in feed grains production
(21,000 mt). The rise in feedgrains prices lead to a reduction in
domestic use (67,000 mt) that is larger than the fall in preduction.
Feedgrains impofts fall by 45,000 mt.

The crushing margin remains essentially unchanged in Scenario 3 and
increases in Scenario 4. This results in virtually no change in crush
and soybean exports in Scenario 3 but increased crush and reduced exports
in Scenario 4. Domestic soymeal demand is unchanged and therefore all
increases in production are exported, However, Brazil still loses
soymeal market share to the United States since world soymeal demand is
growing faster than Brazil can increase its crushing capacity while the
United States can use its excess crushing capacity to expand into world
markets. Domestic use of soyoil remains unchanged in Scenario 3 and is
reduced in Scenario 4. Production increases thus translate into exports
and in the case of Scenario 4, exports rise by more than the increases in
production. Brazil retains its world market share of.oil in Scenario 3
and increases it in Scenarioc 4. The United States also maintains its
share in Scenario 3 and gains share in Scenario 4. The United States!
and Brazil's gain of soyoil market share in Scenario 4 comes at the
expense of Argentina, South Xorea, and the EC-12.

. Trade values are reported in nominal dollafs. Net import costs for
the grains and soybean products are highest in Scenario 2 when increased
feed grains and wheat import costs of $132 million combine with a
decrease in net export revenues from the soybean sector of $47 million
for a negative change in the net balance-of-trade with the world in these
commedities of $179 million. In Scenario 4 feed grain and wheat imports

fall but higher prices lead to an increase in import cost of $40 millien.
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In the soybean market however, larger exports combine with higher prices
for an increase in net export revenues of $79 million. This leads fo a
positive change in the net balance-of-trade in the grains and soybean
products of $39 million,

Macroeconomic Scenarios. Trade values in the macroeconomic

scenarios are in real dollars and should not be compared to the nominal
trade values reported for the regional income scenarios.

'In the optimistic scenario the price ratios in 1990/91 favor
soybeans relative to wheat and corn, and wheat relative to corn. These
price ratios determine supply adjustments in 1991/92. Brazil's wheat and
feed grains area harvested in 1991/92 fall relative to the baseline while
soybean area harvested increases total area harvested under the three
crops rises above baseline levels. Since yields are unchanged from the
baseline, these changes in area harvested translate to production
decreases of 21,000 mt and 165,000 mt of wheat and corn respectively
(Tables A.1.9 and A.1.10 and Figures A.1.8 and A.1.9) and a rise in
soybean production above baseline of 420,000 mt in 1991/92 (Table
A.1.11). Higher demand from increased income offsets demand reductions
from higher prices in this scenario, leading to increases in domestic use
of all commodities (Tables A.1.9 to A,1.13). Since wheat and feed grains -
production fall, the import gap in these two commodities increases
relative to the baseline, with imports of wheat up 5.9 percent and
imports of feed grains up 31.8 percent. The combined increase in the
import cost of these two commodities is $179 million (Tables A.1.9 and
A.1,10)., The crush margin in the soybean market increases over baseline

levels in real terms leading to an increase in crush. However, the large
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increase in soybean production allows for increased exports despite the
2.6 percent rise in crush (Table A.l.11 and Figure A.1.10). Brazil's
export share of the soybean market rises marginally to 11.6 percent. The
large income elasticity of demand for soyoil in Brazil (1.48) relative to
the soymeal income elasticity (0.5) plays an important role in
determining the movements of soymeal and soyoil exports. Domestic
increases in income in fhis scenario lead to increases in domestié use of
both soybean meal and soybean oil. However, although production of both
commodities rises, the increase in soyoil domestic use is larger than the
increase in. production leading to a reduction in exports, while soymeal
production increases are larger than the increases in meal domestic use
leading to a rise in exports (Tables A.l.12 and A.1.13 and Figures A.l.1ll
and A.1.12). Soymeal exports rise at a slower rate than world trade in
increasing in this scenario leading to a loss of market share in the

- world soymeal market, from 41.6 percent in the baseline to 40.5 percent,
The 97,000 mt rise in soyoil domestic use offsets the 537,000 mt rise in
production leading to a decrease in exports and a loss of market share
f&om 21 percent in the baseline to 19 percent. Given the increase in
soyoil prices however, soyoil export revenues rise by $25-mi11ion in
1991/92 despite the 43,000 mt decline in exports in that same year. The
combined increase in export revenues from soybeans and soybean products
is $486 million.

In the pessimistic scenario the relative price movements in 1990/91
favor corn oﬁer wheat and soybeans and wheat over soybeans. Thisg
determines production adjustments in 1991/92. Feed grains area harvested
rises by almost 1.0 percent over baseline levels in 1991/92 while wheat

area harvested barely increases (Tables A.1.9 and A,1.10). Feed grains
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Fig. A.1.8. BRAZIL: WHEAT
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Table A.1.9. Baseline, optimistic, pessimistic scenarios for Brazil: wheat

Change from
baseline in 1991/92

Activity + Scepario 86/87 87/88 88/89 89/90 20/91 91,92 Abs. %

Area Harvested (1000 ha}

Baseline 3,800 3,595 3,417 3,306 3,253 3,237

Optimistic 3,800 3,595 3,417 3,297 3,242 3,223 .14 -0.4

Pessimistic 3,800 3,595 3,417 3,312 3,270 3,244 7 0.2
Production (1000 mt) . . :

Baseline 5,282 5,055 4,859 4,754 4,729 4,757

Optimistic 5,282 5,055 4,859 4,741 4,713 4,737 -21 -0.4

Pessimistic 5,282 5,085 4,859 4,763 4,754 4,768 10 0.2
Net Imports (1000 mt)

Baseline 3,000 2,174 2,665 3,141 3,582 3,674

Optimistic 3,000 2,174 2,711 3,238 3,739 3,892 218 5.9

Pessimistic 3,000 2,174 2,618 3,047 3,421 3,470 -205 -5.6
Import Cost (mil $)

Baseline 329 245 320 £33 431 436

Optimistic 329 245 334 429 492 520 84 19.3

Pessimistic 329 245 305 339 371 kY4 -65 -14.9
Domestic Use (1000 mt) -

Baseline 8,000 7,250 7,509 7,873 8,287 8,425

Optimistic 8,000 7,250 7,553 7,955 8,425 8,619 194 2.3

Pessimistic 8,000 7,250 7,465 7,71 8,154 8,234 -191 -2.3
Ending Stocks (1000 mt)

Baseline 446 425 440 461 485 492

Optimistic 446 425 442 466 494 503 1" 2.2

Pessimistic 446 425 437 456 477 480 -12 -2.4




A27

Table A.1.10. Baseline, optimistic, pessimistic scenarios for Brazil: feed grains a/

Change from
baseline in 1991/92

Activity + Scenario 86787 87/88 88/89 89/%0 F0/91 *1/92 Abs. %

Area Harvested (1000 ha)

gaseline 13,500 12,545 12,343 12,582 12,693 12,677 _

Optimistic 13,500 12,545 12,343 12,571 12,540 12,588 -90 . -0.71

Pessimistic 13,500 12,545 12,343 12,592 12,732 12,773 96 0.75
Production (1000 mt)

Baseline 23,589 22,008 22,057 22,734 23,187 23,409

Qptimistic 23,589 22,008 22,057 22,713 23,090 23,244 -165 -0.71

Pessimistic 23,589 22,008 22,057 22,752 23,257 23,586 176 0.75
Net Imports (1000 mt)

Baseline 407 1,994 2,619 2,006 2,181 2,401

Optimistic 407 1,996 2,747 2,288 2,707 3,165 764 31.80

Pessimistic 407 1,996 2,490 1,736 1,685 1,641 -761 -31.67
Import Cost (mil $)

Baseline 30 156 217 166 179 197

Optimistic 30 156 234 201 242 292 95 48.01

Pessimistic 30 156 20 133 129 121 =77 -38.91
Domestic Use (1000 mt)

Baseline 24,206 24,012 24,667 24,742 25,360 25,805

Optimistic 24,206 24,072 24,793 25,000 25,785 26,401 595 2.3

pessimistic 24,206 24,012 24,541 24,493 24,938 25,225 -581 -2.25
Ending Stocks (1000 mt)

Baseline 476 468 477 475 483 488

optimistic 476 468 480 4BO 492 500 12 2.44

Pessimistic 476 458 475 470 475 476 ) -12 -2.38

a/ Includes corn, barley, and oats.
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Fig. A.1.10. BRAZIL: SOYBEANS
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Table A.1.11. Baseline, optimistic, pessimistic scenarios for Brazil: soybeans

Change from
baseline in 1991792

Activity + Scenario 85/87 87/88 88,89 89790 90/91 91/92 Abs. %

Area Harvested (1000 ha)

Baseline @,270 10,300 10,515 10,909 11,045 11,133

Optimistic ¢,270 10,300 10,515 10,95 11,161 11,356 223 2.01

Pessimistic 9,27¢ 10,300 10,515 10,81 10,942 10,934 -199 -1.79
Production (1000 mt) .

Baseline 17,300 18,302 19,145 20,091 20,565 20,946

Optimistic 17,300 18,302 19,145 20,177 20,781 21,346 420 2.01

Pessimistic 17,300 18,302 19,145 20,003 20,373 20,572 -374 -1.79
Crush (1000 mt) )

Baseline 13,800 14,229 14,607 15,319 15,917 16,417

Optimistic 13,800 14,228 14,618 15,386 16,065 16,722 3p5 1.86

Pessimistic 13,800 14,229 14,599 15,252 15,778 16,177 -240 -1.46
Exports {(mil $)

Baseline 2,900 2,773 3,191 3,429 3,321 3,208

optimistic 2,900 2,774 3,180 3,439 3,372 3,291 83  2.59

Pessimistic 2,900 2,773 3,199 3,415 3,284 3,102 -106 -3.29
Export Value {1000 mt)

Baseline 557 611 743 670 614 653 :

Optimistic 557 611 771 733 720 784 131 20.09

Pessimistic 557 611 713 617 529 537 -11é6 -17.80
Qther Use (1000 mt)

Baseline 1,178 1,188 1,230 1,271 1,285 1,294

Optimistic 1,178 1,188 1,230 1,275 1,297 1,316 23 1.77

Pessimistic 1,178 1,188 1,230 1,266 1,274 - 1,273 -20 -1.57
Total Pemand (1000 mt)

Baseline 17,878 18,190 19,029 20,018 20,523 20,918

Optimistic 17,878 18,190 19,029 20,101 20,734 21,329 411 1.96

Pessimistic 17,878 18,190 19,029 19,933 20,336 20,532 -346 -1.75
Ending Stocks (1000 mt)

Baseline 238 350 1.5 539 581 608

Optimistic 238 350 466 542 589 626 18 2.94

Pessimistic 238 350 466 536 573 592 -6 -2.63
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Table A.1.12. Baseline, optimistic, pessimistic scenarios for Brazil: soymeal

Change from
baseline in 1991/92

Activity + Scenario 86/87 87/88 83/89 89/90 20/91 91792 Abs. %

Production (1000 mt)

Baseline 10,735 11,070 11,365 11,918 12,384 12,772

optimistic 10,735 11,070 11,373 11,970 12,499 1,301 237 1.86

Pessimistic 10,735 11,070 11,358 11,86 12,275 12,586 -187 -1.46
Domestic Use (1000 mt) ]

Baseline 2,900 2,899 2,840 2,842 2,933 3,028

Optimistic 2,900 2,899 2,845 2,860 2,971 3,095 ] 2.19

Pessimistic 2,900 2,899 2,836 2,822 2,89 2,960 -68 -2.25
Exports (1000 mt)

Baseline 7,900 8,126 B,484 &,053 9,435 9,732

Optimistic 7,900 8,125 8,489 9,087 9,51 9,899 168 1.73

Pessimistic 7,900 8,126 8,483 9,022 9,367 9,615 -117 -1.2
Export Value (mil. $)

Bageline 1,417 1,560 1,730 1,486 1,363 1,545

Optimistic 1,417 1,561 1,808 1,633 1,614 1,875 330 21.39

Pessimistic 1,417 1,560 1,656 1,374 1,168 1,283 -262  -16.95
Ending stocks (1000 mt)

Baseline 218 263 303 325 341 353

Optimistic 218 263 303 326 344 359 6 1.63

Pessimistic 218 263 303 324 338 349 -5 -1.32
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Fig. A.1.12. BRAZIL: SOYOIL

Absolute and Percent Change from Baseline 1991/92
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Table A.1,13, Baseline, optimistic, pessimistic scenarios for Brazil: soyoil

change from
baseline in 1991/92

Activity + Scenario 85/87 87/88 88/89 89/90 °0/NM /92 Abs. %

Production (1000 mt)

Baseline 2,580 2,661 2,732 2,845 2,977 3,070

Optimistic 2,580 2,661 2,734 2,877 3,004 3,127 57 1.86

Pessimistic 2,580 2,661 2,730 2,852 2,951 3,025 45 -1.46
Domestic Use (1000 mt)

Baseline 1,800 1,820 1,969 2,018 2,246 2,349

Optimistic 1,800 1,820 1,987 2,057 2,312 2,446 °7 4.12

Pessimistic 1,800 1,820 1,951 1,979 2,182 -~ 2,259 -91 -3.87
Exports (1000 mt)

Baseline 900 755 816 842 708 710

Optimistic 900 755 798 813 667 667 -43 -6.03

Pessimistic %00 755 834 870 748 759 49 6.84
Export value (mil. $)

Baseline 306 298 306 303 273 306

Optimistic 306 298 312 321 292 33 25 8.31

Pessimistic 306 298 297 282 248 - 277 -29 -9.51
Ending stocks (1000 mt) .

Baseline 165 250 197 202 225 235

Optimistic 165 250 199 206 231 245 10 4,12

Pessimistic 165 250 195 198 218 226 -9 -3.87
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and wheat substitute for soybeans in production and therefore soybean
production falls in the pessimistic scenario (Table A.l1.1l and Figure
A,12,10), In 1991/92 real income ianrazil is almost 4.0 percent below
baseline levels., This lower income offgsets demand incentives from lower
prices in the pessimistic scenario and domestic use of all commodities
falls. Increased production and lower domestic use combine to reduce
wheat and feed grains imports by 5.6 percent and 31.7 percent
respectively.

In real terms the crushing margin falls leading to reduced crush.
However, given the decrease in soybean production, the reduction in crush
is not enough to prevent a decrease in soybean exports (Table A.l.11).
Brazil's share of the soybean export market falls marginally to 11.0
percent. Domestic use of meal also falls relative to the baseline but
not by enough to offset the reduction in production and Brazil's soymeal
exports fall by 1.2 percent or 117,000 mt (Table A.l.12}. Since world
trade of soymeal in the pessimistic scenaric in 1991/92 falls by almost
3.9 percent, Brazil gains share in this market in spite of declining
exports. Given the large income elasticity of demand for soyocil, the
reduction in soyecil domestic use is larger than the decline in production
leading to a 6.9 percent increase in exports and a 2.2 percentage point
rise in market share relative to the baseline in 1991/92 (Table A.1.13).
The loss in export revenue from the soybean and soybean product market

relative to the baseline in 1991/92 is $100 million.

Conclusion
Income increases in Brazil lead to increased imports of wheat and
corn as domestic demand outpaces production growth. In Scenarics 3 and 4

Brazil faces higher commodity prices without a compensating increase in
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income. Domestic use falls while production generally rises leading to
areduction in imports. While the model does not indicate specifially
which of the wheat or feed grains exporting countries will gain the most
from the increase in Brazilian wheat and feed grain imports, it does
indicate that the United States will increase market share when higher
Latin American incomes lead to expanding world markets,

The results of the income shocks indicate that at higher incoﬁe
levels—--Scenarios 1 and 2--the increase in domestic demand for soymeal
and soyoil will reduce Brazil's share in the world market. In these two
scenarios the United States benefits the most in the soyoil and soymeal
markets at the expense mainly of Brazil and Argentina. In the soybean
market the United States also picks up share, mainly from China and
Brazil in Scenaric 1l and from Brazil in Scenario 2,

In Scenariocs 3 and 4 Brazil responds to higher world prices by
reducing domestic consumption and increasing production. It picks up
share in the soybean market in scenario 3 and picks up share in the
regional market in both scenarios. The United States picks up share in
the soybean market in Scenario 4 but loses marginally to Brazil and
Argentina in Scenario 3. Being the residual supplier of both soybeans
and soybean products and having excess capacity in bean production and
crush, the United States increases its trade share in types of expanding
markets, especially when crushing capacity in Argentina and Brazil is
more fully utilized and is not growing as fast as world demand.

Trade values are reported in nominal dollars. Scenarios 1 and 2
leave Brazil facing an increased import bill of $138 million and $179
million respectively including both grains and soybean producitivity. In

Scenario 3, while Brazil's income remains unchanged from the baseline,
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higher wheat and feed grains prices combined with very little change in
soybean product exports and prices lead to an increase in total import
cost for the grains and soybean products of $17 million. Only in
Scenario 4 the increases in soybean export remcve coming from lower
domestic demand and higher world.prices outweigh the increased import
bill from wheat and feed grains imports by $39 million.

The adjustments in Brazilian production of wheat, feed grains and
soybeans to changes in prices deménstrate the importance of both the
relative price movements and of the price transmission elasticities. In
the optimistic scenario all prices rise, with the highest changes |
occurring in soybeans, then wheat and then corn. The price transmission
elasticity for wheat is very low (0.1), that for corn is 0.52, while that
for sovbeans is greater than one (Table A.l1.2). The net result of the
price movements of the optimistic scenario and the price transmission
elasticities is that Brazilian wheat prices change very little while
Brazilian soybean prices exhibit very large swings. Thus, soybean
preduction exhibits large changes relative to the baseline while wheat
production is barely affected.

The optimistic scenario points out the importance of income growth on
Brazil's agricultural trade. The domestic use increases of all
commodities resulting from higher incomes more than offset the
disincentives from higher prices. In this scenario by 1991/92 imports of
feed grains and wheat rise above baseline levels, soyoil exports fall
below baseline levels as crushing margins income and although soymeal
exports increase, Brazil's share of the world soymeal market falls. This

increase in domestic use of all commodities leads to a negative change in
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the net balance-of-trade of these commodities of $307 million relative to
the baseline,

The United States benefits from higher world incomes and the
resulting increase in trade. By tapping its excess production capacity in
these commodities, the United States is able to increase its exports at a
higher rate than world trade is increasing while at the same time
supplying the domestic market. In fhis scenario of expandiﬁg trade and
rising prices, the U.S, share of world commodity markets rises. The
largest gain in share is in the soyoil market, from 22 percent in the

baseline to 26.4 percent in 1991/92.
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_Country Study: Egypt

Introduction

This country study provides a description of key agricultural
variables in Egypt under the different macroeconomic environments assumed
for each scenaric. A brief description of the Egyptian eccnomy and
agricultural policies precedes the discussion of results and provides a
context for the analysis. Egypt is of interest because of the high level
of aid it receives from the United States, whilé at the same time
importing large quantities of U.S. wheat and grains. The United States
competes with Thailand for Egyptian corn import market share, and wiﬁh

the EC-12 for wheat market share.

Egyptian Economy

In the 1980's the Egyptian economy has been characterized by a
combination of steady development and dependency. GDP growth has
averaged 4.7 percent for the period 1980-86 (World Bank 1988), yet
external public debts tota}ed 56.4 percent of GNP and debt service
payments equaled 21.3 percent of the value of exports cfrgoods and
services in 1986 (World Bank 1988). 1In 1986, Egypt received $1.7 billion
in Official Development Assistance (ODA) or 6.2 percent of GNP (OECD
1988). Of note is the fact that approximately 6%9.0 percent of ODA came
from the United States (OECD 1988).

The high level of debt and dependence on development assistance make
Egypt's continuéd development and growth seem precarious. With debt
financing has come pressure for domestic economic reforms including: (1)

unification of exchange rates, (2) higher demestic interest rates, and
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(3) reduced governmgnt'subsidies for basic goods and services (WEFA,
1988) .

One bright spot is the renewal of diplométic relations with many
Arab states since the Arab League summit in November 1957 (WEFA 1988).
Renewed relations may enable Egypt to attract direct foreign investment
to lessen her reliance on foreign loans. In addition, Egypt earns more
foreign exchange from non—-agricultural exports than in the past,rand oil
revenues and sales of military hardware are expected to improve (WEFA

1688).

Egyptian Agriculture

Egypt imports half of its food and has not been self-sufficient for
over two decades (USDA, World Agricultural Policies reference book).
Continued population growth and a very limited supply of good arable land
are the major constraints to achieving self-sufficiency, despite
continued agricultural intensification.

Egypt imports 77.0 percent and 33.0 percent of its domestic
consumption of wheat and corn, respectively, Egypt has become a major
recipienﬁ of food assistance, principally from the U.S. in the form of
subsidized sales of wheat under Title I of P.L. 480 (see Figure A.2.1).
In fact, the value of U.S. food aid to Egypt ($269 million in FY 1986) is
equal to 44,0 percent of the value of U.S. commercial sales to Egypt

{USDA/FAS, Food for Peace, p. 53). In dollar terms, food assistance

receipts by Egypt were 23.0 percent of the total for Africa in 1988
(Figure A.2.1), and in terms of metric tons, Egypt received 32.0 percent
of the total tonnage going to Africa (USDA/ERS unpublished statistics

1988).



Fig. A.2.1 1988 PL480 Receipts by Region
as a % of World Total in US Dollars a/

Asia/Near East b/

///
7
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.
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Africa

a/ PL480 Title I/ll/Section 416/Food Security Reserve
" b/ excluding Egypt.

Source: USDA/ERS unpublished data, 1988.



A40

Compared to other sectors, Egyptian agriculture is becoming a less
important component of GDP. Despite rich soils and a long agricultural
history, agriculture now accounts for only 20.0 percent of GDP, behind 7
industry (29.0 percent), and services (51.0 percent). Agriculture also
has the slowest growth rate of these three sectors, 1.9 percent versus
6.3 percent for industry and 4.4 percent for services (World Bank 1988).

"The goals of agricultural policy during the past 15 years have been
to stabilize farm prices, to procure basic food commodities, to increase
productivity, to increase public revenue, and to improve the balance of
payments" (IFPRI Research Report 42, p. 21, 1983). Agricultural policies
include area allotments specified by the govermment for specific crops,
procurement programs (whereby the govermment requires farmers to deliver
certain portioﬁs of their crops at fixed prices), input subsidies
(including irrigation water, fuel, fertilizer, and pesticides), and
taxes, and for the benefit of the consumer, subsidies for basic
foodstuffs (including wheat, rice, pulses, and sugar).

It is clear that with such a diverse set of goals, policies to
achieve one goal may conflict with policies to achieve another. For
example, area allotment requirements for crops such as cotton,'which has
a long growing season, force farmers to grow less of other staple food
crops, such as wheat. Thus, attempts to control agricultural production
in the interest of increasing exports {(cotton) causes a reduction in the

production of staple foods or feeds (wheat or corn).

Macroeconomic Variables and Model Structure
Egypt's real GDP is expected to grow at an average rate of 3.9

percent per year (WEFA, 1988). From 1986 to 1992, consumer prices are
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projected to increase by 95.0 percent (WEFA 1988), yet the exchange rate
is projected to be devalued at a slower rate, decreasing 45 percent over
the same period. Population is expected to grow from 50 million in 1986
to 55 million in 1990 (World Bank 1988).

Baseline projections indicate that Egypt's market share of world
wheat and corn imports will remain practically unchanged in 1991/92. The
ratio of production to total domestic use for wheat remains unchanged
(0.23), while the same ratio for corn declines from 0.73 to 0.64 over the
period, 1986/87 to 1991/92.

Key elasticities in the Egyptian corn and wheat models are the price
transmission elasticities, income elasticities of demand, and price
elasticities of supply. The price transmission elasticity for wheat is
0.3, which is in line with estimates by Scobie (IFfRI Research Report 29,
p. 56, 1981l). The price transmission elasticity for corn is a much
higher 0.7, indicating that in the model, domestic corn prices are more
closely linked with world corn prices. Yet each of these price
transmission elasticities indicates that both wheat and corn producers
are somewhat “protected" from world markets.

The income elasticities of demand for wheat is 0.72 and for corn,
0.46. The income elasticity for corn reflects both feed use and a small
amount of domestic consumption.

The producer priée elasticity for corn is 0.12, and the cross-price
elasticity of corn with the price of wheat is -0.08. The producer price
elasticity for wheat is 0.15. These low producer price elasticities
reflect, in part, constraints to price responsiveness of Egyptian farmers

due to government agricultural policies, as described above, namely area
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allotment and procurement policies which historically have limited farmer

cropping pattern flexibility and price responsiveness.

Assumptions of the Regional Income and Macroeconomic Scenarios

Changes in the level and the growth rate of real GDP from the
baseline in response to the shocks of various scenarios are shown in
Figures A.2.2 and A.2.3, respectively. In part oné, the regional income
shock (a 1 percent increase in the GDP growth rate each year for five
years starting in 1987/88) results in an increase of 4.21 percent from
the baseline of Egypt's real GDP in 1991/92 (Table A.2.1). In part two,
the income and inflation shocks starting in 1988/89 lead to an increase
in Egypt's real GDP of 3.6 percent in the optimistic scenario, and a

decrease in real GDP of 3.5 percent in the pessimistic scenario.

Results

Regional Income Shock Results. As expected in the four LDC income

shock scenarics, Egyptian demand increases when Africa and Middle East
countries' incomes are increased in Scenarios ] and 3. Consequently,
domestic use of corn increases by 2.2 percent (Scenario 1) and 2.3
percent (Scenario 3). Corn production declines in all scenarios,
however, since the relatively higher wheat price induces a shift from
corn to wheat production, although thelchanges in area harvested are of
the order of only one-half a percentage point (Table A.2.2, Figure
A.2.4). Increases in domestic use coupled with flat or decreased
domestic production cause increases in net imports in Scenarios 1 and j
of about six percent. And, due to higher prices, the biggest percentage
change occurs.in the value of imports, which iﬁcrease by 14.3 percent and

7.9 percent, in Scenarios 1 and 3 respectively. Of note, import values
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Table A.2.1. Egypt

Real GOP (bil. %)

ALk

Change from
baseline in 1991/92

variable 84y B5/86 B6/87 87/88 88/89 89/90 20/91 91/92 Abs. %

Basel ine 29 30 n 32 33 34 3% 37
% growth rate 1.6 3.8 3.9 4,2 3.3 4.1 3.9

All LDC 29 30 3 32 34 35 37 39 2 4.15 a/
% growth rate 1.6 3.8 4.7 5.0 6.2 5.0 4.8 0.9

HILO 29 30 31 32 34 35 37 39 1 3.64 b/
% growth rate 1.6 3.8 3.9 5.1 4,3 5.0 4.9 1.0

LOHI 29 30 31 32 33 34 35 34 -1 -3.43 b/
% growth rate 1.6 3.8 3.9 3.3 2.5 3.2 3.0 -0.9

NOTE: Percentages

may not be accurate due to rounding error.
a/ Change from baseline in the fifth year of the shock.
b/ Change from baseline in the fourth year of the shock.
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Table A.2.2 Baseline and the four regional income scenarios for Egypt: corn

Change from
baseline in 1991/92

Activity + Scenario 86/87 87/88 88/89 89/90 90/91 91792 Abs. *

Area Harvested (1000 ha)

Baseline 796 782 a7 739 726 719

ALl LDC 796 782 796 738 725 nr -2 -0.28

Latin America 796 782 757 739 727 719 0 0.00

Africa 796 782 756 739 726 719 0 0.00

Asia 796 782 756 738 725 717 -2 -0.28
production (1000 mt) . . '

Baseline 3,739 3,642 3,576 3,546 3,540 3,554

ALl LDC 3,739 3,642 3,574 3,540 3,532 3,545 -9 -0.25

Latin America 3,739 3,662 3,577 3,547 3,540 3,555 i 0.03

Africa 3,739 3,642 3,576 3,545 3,539 3,553 -1 -0.03

Asia 3,739 3,642 3,575 3,541 3,532 3,544 -10 -0.28
Imparts (1000 mt)

Baseline 1,667 1,500 1,643 1,763 1,882 2,010

All LDC 1,667 1,514 1,685 1,830 1,975 2,134 124 6.17

Latin America 1,667 1,497 1,642 1,762 1,880 2,007 -3 -0.15

Africa 1,667 1,520 1,686 1,833 1,980 ~ 2,13% 129 6.42

Asia 1,667 1,496 1,642 1,762 1,880 2,008 -2 -0.10
Import Cost (mil. $)

Baseline 123 121 . 146 161 175 191

ALl LDC - 123 125 153 173 194 219 27 14.26

Latin America 123 121 147 163 178 196 5 2.54

Africa 123 123 150 163 186 206 15 7.85

Asia 123 122 147 163 179 197 é 3.03
Domestic Use (1000 mt)

Baseline 5,141 5,165 5,224 5,294 5,408 5,538

All LDC 5,141 5,187 5,268 5,340 5,501 5,661 123 2.22

Latin America 5,141 5,165 5,225 5,294 5,409 5,539 1 0.02

Africa 5,141 5,187 5,269 5,365 5,507 5,668 130 2.35

Asia 5,141 5,165 5,223 5,290 5,402 5,530 -8 -0.14
Ending Stocks (1000 mt)

Baseline 1,315 1,292 1,287 1,302 1,315 1,341

All tbC 1,315 1,284 1,275 1,285 1,291 1,309 -32 -2.3%

Latin America 1,315 1,289 1,284 1,298 1,309 1,333 -8 -0.60

Africa 1,315 1,290 1,283 1,297 1,308 1,332 -9 -0.67

Asia 1,315 1,288 1,282 1,295 1,305 1,327 -14 -1.04

NOTE: AlLL LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is 'a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage point increase in the GDP growth rates of all LDC Asia.
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increase in Scenarios 2 and 4, since decreases in import volumes are
offset by increases in the corn price.

For wheat, domestic production increases in all four scenarios due
to higher wheat prices, yet the increase is small--the largest increase
occurring in Scenario 1 is only 0.5 percent (see Table A.2.3, Figure
A.2.5). In Scenarios 1l and 3, domestic use and net import wvolumes
increase in the 3-5 percent range. Similar to corn, the biggest
percentage change is in import value, which increases by 22.0 percent in
Sceﬁario 1, for example, due to both pricé and volume increases.

Overail, for these four income shock scenarios, imports (especially
import value) increase pushed by domestic demand, while domestic
production remains relatively unresponsive to price changes, although
some substitution of wheat for corn acreage is noted,

Macroeconomic Scenarios Results. In the optimistic scenarie, corn

production increases in response to higher corn prices (see Table A.2.4,
Figure A.2.6). Nevertheless, increases in production are marginal
compared with increases in domestic use such that net imports increase by
5.2 percent (104,000 metric tons) over baseline in 1991/92. The biggest
percentage increase, 18.1 percent over 1991/92 baseline, occurs in value
of net imports, due to the combination of a 12,3 percent increase in corn
price and 2.3 percent in domestic use over 1991/92 baseline levels.
Pessimistic scenarioc results are of the same magnitude with all the
variables moving in the opposite direction, responding to price and
income decreases, Corn production, domestic use and imports all decline

in this scenario.
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- Fig. A.2.4. EGYPT: CORN
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Table A.2.3. Baseline and the four regional income scenarios for Egypt: wheat

) Change from
haseline in 1991/92

Activity + Scenario B&/BY 87/88 88/89 89/90 20/91 91/92 Abs. %

Area Harvested (1000 ha)

Baseline 532 S41 538 541 544 544
All LDC 532 541 539 543 546 547 3 0.55
Latin America 532 541 538 541 544 545 1 0.18
Africa 532 541 538 541 545 545 1 0.18
Asia 532 541 5338 542 545 546 2 0.37
Production (1000 mt)
Baseline 1,900 1,999 Z,008 2,062 ° 2,074 2,096
All LDC 1,900 1,999 2,013 2,049 2,083 2,107 1 0.52
Latin America 1,900 1,99¢ 2,009 2,043 2,076 2,098 2 0.10
Africa 1,900 1,999 2,009 2,043 2,077 2,100 4 0.19
Asia 1,900 1,999 2,01 2,046 2,079 2,102 6" 0.29
Imports (1000 mt) )
Baseline 6,500 6,697 6,837 6,888 7,004 7,125
All LDC 6,500 5,757 6,959 7,078 7,268 7,471 346 4.86
Latin America 6,500 6,697 6,837 6,888 7,006 7,125 0 0.00
Africa 6,500 6,697 6,900 7,015 7,201 7,400 275 3.8%
Asia 6,500 6,697 6,837 6,888 7,004 7,125 0 0.00
Import Cost (mil. %)
' Baseline ' 712 781 879 922 952 $80
AlL LDC 712 830 969 1,041 1,120 1,200 219 22.38
Latin America 712 787 8%0 939 975 1,013 32 3.28
Africa 712 790 904 942 1,012 1,061 80 8.20
Asia 712 805 921 973 1,021 1,068 88 8.95
Domestic Use (1000 mt)
Baseline 8,200 8,818 8,844 8,925 9,069 9,213
ALl LDC 8,200 8,875 8,964 ¢, 118 2,338 9,565 352 3.82
Latin America 8,200 8,818 8,844 8,926 9,071 2,215 2 0.02
Africa 8,200 8,818 8,504 9,049 9,265 9,486 273 2.96
Asia 8,200 8,818 8,846 8,929 9,074 9,218 5 0.05
Ending Stocks (1000 mt) :
Baseline 649 526 527 532 541 550
AlLL LDC 649 529 535 544 557 571 21 3.82
Latin America 649 526 527 532 541 550 0 ¢.00
Africa 649 526 531 540 553 566 16 2.91
Asia ’ 649 526 528 532 541 550 0 0.00

NOTE: ALl LDC is a one percentage point increase in the GDP growth rates of all LDCs.
Latin America is a one percentage point increase in the GDP growth rates of all LDC Latin America.
Africa is a one percentage point increase in the GDP growth rates of all LDC Africa and Middle East.
Asia is a one percentage pdint increase in the GDP growth rates of all LDC Asia.
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Fig. A.2.6. EGYPT: CORN
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Table A.2.4. Baseline, optimistic, pessimistic scenarios for Egypt: corn

Change from
baseline in 1991/92

Activity + Scenario 86/87 87,88 88/89 89790 90/91 91/92 Abs. X

Area Harvested (1000 ha)

Baseline 796 782 757 739 726 79

Optimistic 96 782 757 739 728 721 2 0.35

Pessimistic 796 782 7 738 725 717 -2 -0.30
Production (1000 mt)

Baseline 3,739 3,642 3,576 3,546 3,540 3,554

Optimistic 3,739 3,642 3,576 3,549 3,545 3,566 12 0.35

Pessimistic 3,739 3,642 3,576 3,543 3,532 3,543 -1 -0.30
Imports (1000 mt) '

Baseline 1,667 1,300 1,643 1,763 1,882 2,010

Optimistic 1,667 1,500 1,655 1,803 1,955 2,114 104 5.18

Pessimistic 1,667 1,500 1,631 1,729 1,804 1,913 -97  -4.81
Import Cost (mil $)

Baseline 123 117 136 146 155 165

Optimistic 123 117 141 159 175 195 30 18.1

Pessimistic 123 117 131 133 138 141 -25 -14.89
Domestic Use (1000 mt)

Baseline 5,141 5,165 5,224 5,294 5,408 5,538

Optimistic 5,141 5,165 5,249 5,348 5,494 5,662 124 2.25

Pessimistic 5,141 5,165 - 5,200 5,242 5,324 5,421 =116 -2.10
Ending Stocks (1000 mt) '

Baseline 1,315 1,292 1,287 1,302 1,315 1,341

Optimistic 1,315 1,292 1,274 1,278 1,283 1,30 ~40 -2.98

Pessimistic 1,315 1,292 1,299 1,329 1,361 1,375 35 2.58
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Table A.2.5. Baseline, optimistic, pessimistic scenarios for Egypt: wheat

Change from
baseline in 1991/92

Activity + Scenario 86/87 87,88 83/89 8%9/90 90791 91/92 Abs. %

Area Harvested (1000 ha)

Baseline 532 541 538 541 544 544

Optimistic 532 541 538 541 545 545 1 0.2

Pessimistic 532 541 538 541 543 543 -1 -0.2
Production (1000 mt)

Basel ine . 1,900 1,999 2,008 2,042 2,074 2,096

Optimistic S 1,900 1,999 2,008 2,043 2,079 2,100 3 0.2

Pessimistic 1,900 1,999 2,008 2,041 2,070 2,092 -4 -0.2
Net Imports (1000 mt)

Baseline 6,506 6,697 4,837 6,888 7,004 7,125

Optimistic 6,500 6,497 4,905 7,027 7,222 7,429 305 4.3

Pessimistic 6,500 &, 697 6,770 6,755 6,797 &,838 -287 -4.0
Import Cost (mil $)

Baseline 712 755 820 836 842 846

Optimistic 712 755 856 930 951 993 147 17.4

Pessimistic 712 755 789 750 736 732 =114 -13.5
Domestic Use ({1000 mt)

Baseline 8,200 8,818 8,84 8,925 9,069 9,213

Optimistic 8,200 8,818 8,98 9,061 9,287 9,516 303 3.3

Pessimistic 8,200 8,818 8,781 8,794 8,863 8,927 -286 -3.1
Ending Stocks (1000 mt)

Baseline 649 526 527 532 541 550

Optimistic 649 526 531 540 554 5568 18 3.3

Pessimistic 649 526 324 524 529 532 -17 -3.1




A52

For wheat, the results have the same pattern as corn in the
optimistic and pessimistic scenarios (see Table A.2.5, Figure A.2.7).
The biggest percentage increase (decrease) occurs in import value, 17
percent (-13.5 percent), in the optimistic (pessimistic) scenario.

Overall, in the optimistic scenario, the harvested acres of wheat
and corn increase marginally, indicating that other crops, ceteris

paribus, would be replaced,

Conclusion

In both sets of scenarios the ratio of production to domestic use
("self-sufficiency" ratic) for wheat and corn is unchanged compared to
the baseline in 1991/92 (although it is noted above that this ratio
declines for cofﬁ-over the period studied). Changes in production
(driven by price level changes primarily) and changes in domestic use
(driven by both income and price level changes primarily) are small in
percentage terms for these two commodities, corn; and wheat. This result
represents the complexity of Egyptian agricultural policies, which exert
control over both production and consumption and reduce responsiveness to
intgrnational price movements.

Given Egypt's current agricultural system, rate of population
growth, and the lack of additional agricultural resources (arable land),
it is unlikely that competition exists between development assistance, in
agriculture or other sectors, and U.S. exports. It is most likely that
demand will continue to outpace domestic production in response to
probable increases in per capita incomes and inevitable increases in

population.



Appendix B, Model Description
Introduction

This section presents a general description of the structural
specifications of the CARD/FAPRI agricultural trade models., This is
followed by a detailed review of the country and -regional disaggregation
of each model and a brief summary of recent projects in which the
CARD/FAPRI models have been used.

The CARD/FAPRI agricultural trade models are dynamic, nonspatial,
partial equilibrium econometric models for wheat, feed grains (corn,
barley, and oats), sorghum and soybeans. The models are nonspatial in‘
that they do not identify trade flows between specific regions; the
intent.is to identify net quahtities traded by country or region. They
are partial equilibrium models because only one'commodity is solved for
in each model and resource market outcomes are presumed exogenous.
However, the prices of individual commodities appear in other commodity
models as substitutes or complements in supply and/or demand components.
A simultaneous solution of the four models may be obtained to arrive at
consistent market clearing equilibrium of the four commodities,

In regions where internal prices are not insulated from the world
market, domestic prices are linked to their respective U.S. commodity
prices--corn, sorghum, barley, wheat, soybean, soymeal and soyoil.
Ultimately, world prices are determined in relation to a consistent set

of the U.S. commodity prices.
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Modeling Approach

A descriptive econometric approach is employed in the structural
specification which imposes few constraints on the parameter estimatiom.
While the functicnal form of the models is generally linear, fundamental
identities and other bagic variables, such as felative prices, render the
model nonlinear.

Figure B.l illustrates the structural components of a representative
submodel in the CARD/FAPRI agricultural trade models, The representation
is general and varies from commodity to commodity. In the case of-
soybeans specifically, the complexity of the flow diagram is increased by
the addition of the soymeal and soyoil product sectors.

The models include domestic supply and demand functions for major
trading and producing countries and regions. Equilibrium prices,
guantities and net trade are determined by equating excess demands and
supplies across regions and explicitly linking prices in each region to a
world price (Figure B.1). Except where they are set by governments,
domestic prices are linked to world prices via price linkage equations
including bilateral exchange rates and transfer service margins. Where
some degree of insulation of domestic prices from externai market
conditions exists, the free adjustment of trade flows is restricted. The
price linkage equation defines the degree of price transmission of
external market conditions into the.internal system. Trade occurs
whether price transmission is allowed or not. The quantity traded
adjusts only to internal conditions, if there is no price transmission.

In the feed grains (corn, barley, and oats), sorghum and wheat
models, production is generally specified as the product of yield and

area harvested. Yields are generally technologically determined, except



Figure B.1. General structural specification of a commodity model for a regionaf unit in the FAPRI agricutural trade models.
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in the United States and the EC-12 where they are determined endogenously
by current input prices and policy. Area harvested depends on price
expectations based on the previous year's price and pelicies announced
in advance of planting. Beginning stocks are equal to the previous
year's ending stocks. Therefore, domestic supply for the current period
is basically predetermined by information available during the previous
period. A detailed description of earlier versions of the feed grains
(corn, barley, and oats) and wheat models and their estimation and
validation statistics are provided in Bahrenian, Devadoss, and Meyers
{1986) and Devadoss, Helmar, and Meyers (1986), respectively.
Documentation for the current version of the models will be available in
late 1988.

Feed grains (corn, barley, and oats) and sorghum are mainly used as
feed and therefore this derived demand is of primary importance, While
the portion of feed grains directly consumed for food compared to total
usage is small, the proportion of feed grains utilized for nonfeed uses
is large in Africa, and significant and rising in the EC-12 and the
United States. 1In these areas, feed grains used as food are determined
endogenously in the model.

Wheat demand equations are usually specified either as total demand
(feed plus food) or as food demand only. However, in those countries or
regions where wheat feed use is a significant proportion of total
domestic use, such as in the United States, Canada, and the EC-12, wheat
feed demand is estimated separately.

While, in general, the demand components of the country or regional
models aré specified using market equilibrium theory, this may not be

applicable to the Centrally Planned Economies of the Soviet Union,
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Eastern Europe, and China. In these regions demand is postulated to
depend on income and available domestic supplies.

Ending stocks for feed grains, sorghum, and wheat are generally
modeled as functions of current period prices, expectations of future
prices, current period production, and beginning stocks, However, a
number of factors may prevent ending stocks from being thus determined.
First, additional variables may be required to represent the nature of
internal government programs regarding stocks. Second, many importing
countries do not hold significant levels of stocks; therefore, a stock
demand equation cannot be modeled. Third, public storage, as in the
Soviet Bloc countries, is a food security device and the speculative
motive may not exist. It is possible that in these cases scme constant
proportion of annual production or a minimum amount.of grain is stored.

In contrast to the above models, the soybean model is more complex.
It includes three distinct but closely related markets for soybean and
its two prodﬁcts, soymeal and soyoil. An earlier version of this model
is described in detail, and estimation and validation statistics are
provided in Meyers, Helmar, and Devadoss (1986). The documentation for
the current version of the soybean model will be available in late 1988.

The current country and regional composition of the CARD/FAPRI
agricultural commodity trade models as reviged for this study is
illustrated in Table 2.1 of the text. Figure B.2 illustrates the
linkages between the four commodity models and the regional and country
detail of the CARD/FAPRI agricultural trade models used in this study.

Annual data for supply, use, price, and macroeconomic variables are
used to estimate the models. Historical macroeconomic data are obtained

from the International Financial Statistics (IFS) of the International



Figure B.2. CARD/FAPRI World Agricultural Trade Models (Annual Econometric System)
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Monetary Fund (IMF). All macroeconomic data has been converted to the
appropriate crop year for each country or regional component.
Macroeconomic data for Taiwan comes from the "Statistical Data Book 1987"
by the Council for Economic Planning and Development, Republic of China.
Supply and use data is provided by the Foreign Agricultural Service
of the U.S, Department of Agriculture. The data is obtained from tapes

and the following Foreign Agricultural Circulars: World Grain Qutlook

and Situation Repdrt {several issues) and Qilseed and Products Outlock

{several issues).
Prices are obtained from the Food and Agriculture Organization (FAO)

of the United Nations, USDA Agricultural Statistics (various years),

Canada Grain Trade Statistics (various years), Agriculture Canada's Food

and Agriculture Regional Model, Quarter Forecast (FARM) publication and

EC Grains, QOilseeds, and Livestock: Selected Statistics, 1960-80 (USDA,

ERS, 1983).

Empirical Models
The Feed Grains Sector
The feed grains sector includes four distinct but closely related
markets for corn, barley, cats, and sorghum. Two separate models have
been developed for this sector: the feed grains model which includes
corn, barley, and oats, gnd the sorghum model.

The Feed Grains Model. Within this group of feed grains crops

(corn, barley, and ocats) supply and demand of the one or two most
impdrtant crops in each country or region have been modeled. Net import
demands (export supply) of the endogenous commodities are added (with a

weight equal to one} to the exogenous net trade of the minor commodities
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to find the net imports (exports) for all feed grains. The market
equilibrium identity is defined in terms of the aggregate commodity, feed
grains.

The feed grains model includes 20 countries and regions in differing
levels of detail. In all of them, the demand component is endogenous.
In countries or regions where production is important, supply has been
endogenized, but in coﬁntries with very little domestic productidn, such
as Japan, domestic supply is exogenocus. Supply and demand elasticities
for these countries and regions are listed in Tables B.1l and B.2 and key
price transmission elasticities are reported in Table B.3,

The Sorghum Model. The sorghum model includes eight countries and

cne region. In the United States, Argentina, Australia, Nigeria, Mexico,
India, and South Africa, both the demand and supply components are
endogenous. There is very little production of sorghum in Japan, and
therefore, Japanese sorghum production is exogenous while demand is
endogenous. In the Rest of the World region, production and net import
equations are estimated. These elasticities are also reported in Tables

B.1 through B.3.

The Wheat Model

The wheat model is composed of 22 countries and regions. In 16
countries and regions both production and.demand functions are estimated.
In the Soviet Union, Eastern Europe, and Japan, production is exogenous
and domestic deﬁand'is endogenized. Other Western Europe and High Income
East Asia regions each consist of a net import function.l The Rest.of the
World is exogenous. The estimated supply, demand, and key price

transmission elasticities are provided in Tables B.4 and B.S.
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Table B.1. Summary of estimated production elasticities from feed grains trade model a/

Elasticity with respect to

Country/Region Corn Sorghum Barley wheat Soybean Rapeseed Wool
Prices Prices Prices Prices Prices Prices Prices
u.s. b/
Corn 0.10 0.03
Sorghum 0.27 ’
Barley 0.3 -0.36
Canada )
Barley 0.47 -0.25
Corn 0.19 -0.17
Australia
Barley 0.60 -0.46 -0.20
Sorghum 0.50 -0.40 -0.35
Argentina
Sorghum 0.92 -0.67
Corn 0.36 -0.21
Thailand
torn 0.16 -0.14
$. Africa
Corn 0.05
Sorghum 0.96 -0.82
EC-12
Corn 0.14
Barley 0.08
India
Sorghum 0.11 -0.18
HIEA ¢/
Feed Grain 0.27
Other Asia
Feed Grain 0.81
Brazil
Feed Grain 0.29 -0.28 -0.02




Table B8.1. Continued
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Elasticity with respect to

Country/Region Corn Serghum Barley Wheat Soybean Rapeseed Wool
Prices Prices Prices Prices Prices Prices Prices
Mexico
Feed Grain 0.09
sorghum 0.67 -0.80
Other L. America
Feed Grain 0.37 -0.22
Egypt
Corn 0.11 -0,08
Nigeria
Serghum -0.57 0.57
Other Africa
Feed Grain 0.03
ROW df
Feed Grain 0.14 -0.16
sorghum 0.15

a/ Feed grains include corn, barley, and oats.

b/ 1987 elasticities.
¢/ High Income East Asia,
d/

ROM category includes different countries for feed grains and sorghum production.
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Table B.2. Summary of estimated domestic demand elasticities from the feed

grains trade model

Elasticity Wwith respect to

Country/ Corn Sorghum Barley Soymeal Wheat I[ncome
Region Price Price Price Price Price
u.s.
Corn food -0.16 0.09 1.54 -
Corn feed -0.27 0.06 0.05
Corn stock -0.60
Sorghum feed 0.54 -1.51 0.49
Sorghum stock -1.35
Barley non-feed a/ -0.01 0.p9
Barley feed a/ -0.38 -0.16 '
Barliey stocks -0.346
Canada
Barley total use -0.12 0.1 0.40
Corn total use -0.56 0.37 0.17 0.80
Australia
Barley total use -1.27 0.66 0.38
Sorghum total use -1.51
Argentina
Corn total use -0.31 0.44 0.18
Sorghum total use 1.79 -2.56 0.3
Thailand
Corn feed -0.13 1.92
South Africa
Corn total use -0.37 0.29
Sorghum total use -0.30 0.95
EC-12
Corn total use -0.27 0.09% 0.58
Barley feed -0.17 0.26
Barley food -0.27 0.76
USSR
Feed grains total use -0.07 0.22
E. Europe
Feed grains total use 0.1
China
Feed grains total use 0.01




Table B.2. Continued

B12

Elasticity with respect to

Sorghum Barley Soymeal Wheat

Country/ corn Income
Region Price Price Price Price Price
Japan-

Corn total use -0.26 0.16 .98

Sorghum total use 0.48 -0.43 0.67
RIEA b/

Feed grains total use -0.09 0.99
Other Asia

Feed grains total use -0.01 0.17
Brazil

Feed grains total use -0.13 0.49
Mexico

Sorghum -0.60 0.87

Feed grains total use -0.28 0.28 .35
Other L. America

Feed grains imports -0.88 0.07. 0,72 2.09
Egypt

Corn total use 0.46
Saudi Arabia

Barley total use 0.65
Other Africa .

Feed grains total use 0.22
ROW c¢f

Feed grains total use -0.48 0.22 0.68

Sorghum total use 0.34 -0.27 0.02 0.22

a/ 1987 elasticity.
b/ High Income East Asia.

¢/ ROW category includes different countries for feed grains and sorghum demand.
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Table B.3. Key price transmission elasticities of feed grains prices with
respect to U.S. feed grains prices

Elasticity with respect to U.S, price

Country Corn Barley sorghum
Canada

Barley 0.87

Corn 0.93
Australia

Barlay . 1.05

Sorghum 1.07
Argentina

Corn 0.62

Sorghum : 0.44
Thailand

Corn 1.01
South Africa

' Corn 1.26

Sorghum 0.83 .
Japan

Corn 0.94
Brazil .

Corn 0.52
Mexico

Corn 0.16 .

Sorghum 0.42
Egypt

Corn 0.7
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Table B.4. Summary of estimated domestic supply and demand elasticities from the wheat trade model

Elasticity with respect to

Country/ Wheat Barley Sorghum carn $oybean Rapeseed Thailand
Region Price Price Price Price Price Price Rice Price Income
u.s.

Production a/ 0.28

Food demand -0.03 G.28

Feed demand -1.28 0.79

Stock demand -0.88
Canada '

Production 0.40 -0.40

Food demand -0.03 : -0.20

Feed demand -0.60 0.22 0.32
Australia

Production .18 -0.10

Exports 0.98
Argentina

Production 0.48 -0.27

Exports 0.17
EC-12

Production 0.19

Feed demand -1.32 119 0.97

Food demand -0.07 0.05
Other Western Europe

Import demand -0.43
USSR

Import demand -0.7%
Eastern Europe

Total use 0.09
China

Production b/ o.M

Total use 0.24
Japan

Total Use -0.12 0.22
India .

Production 0.25 -0.10

Total demand -0.38 0.76
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Table B.4. Continued

Elasticity with respect to

Soybean_ Rapeseed Thailand

Country/ Wheat Barley Sorghum Corn
Region Prfce Price Price Price Price Price Rice Price [ncome
HIEA ¢/

Import demand -0.17 0.57
Other Asia

Production 0.06 -0.04

Total demand -0.12 0.12 0.66
Brazil

Production 0.72 -0.49

Total demand -0.50 0.59
Mexico

Production 0.1% -0.11

Total demand -0.16 0.10 0.95
Other L. America

Production 0.35 -0.31

Total demand -0.11 0.15 0.61
Algeria

Production 0.07

Total demand -0.29 0.55
Egypt

Production 0.15

Total demand g.72
Mcorocco

Production 0.06 -0.06

Total demand -0.44 0.81
Tunisia

Production 0.09

Imports -0.17 1.63
Other Africa

Production 0.03

Total demand 0.46

a/ 1987 elasticities.

b/ Elasticity with respect to aggregate grain and wheat price, of which wheat price is a component.

¢/ High Income East Asia.
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Table B.5. Key Price transmission elasticities of wheat prices of other
regions with respect to U.S. Gulf Port wheat price

Country/Region Elasticity
Canada .

Wheat export price 1.06
Australia

Wheat export price 0.98
Argentina

wheat farm price 0.43
EC-12

Wheat intervention price 0.02
Japan

Wheat resale price 0.28
India

Wheat farm price 0.2%
Brazil

wheat farm price 0.10
Algeria

Wheat farm price 0.57
Egypt

wheat farm price 0.30
Morocco

Wheat farm price 0.28
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The Soybean Model

The soybean model includes 12 countries and regions. In the United
States, Argentina, Brazil, Japan, Taiwan, South Korea, China, Mexico,
Eastern Europe, and the Rest of the World soybean production and demand
are endogenously modeled. In the Soviet Union, and the EC-12, soybean
production is exogenous but the demand side is endogenous.

Soymeal and soyoil production are determined by the amount of crush
and crushing vields in each country or region. Soybeans are mostly
crushed and the meal is used in animal feed rations. Therefore, crush
demand is generally specified as a feed use equation. However, in South
Korea, Japan, Taiwan, and China soybean food products are an important
component of the diet and soybean food use equations are also specified
for these countries. Generally, domestic soymeal demand is modeled as a
derived demand equation, and domestic soyoil demand is also endogenous.
The exception is Argentina where soymeal and soyeil net export equations
are gpecified and domestic demand for these two products are the market
clearing identities. The estimated supply, demand, and price

transmission elasticities are provided in Tables B.6 and B.7.

Exémples of Previous Uses of the CARD/FAPRI Trade Models
The CARD/FAPRI trade models have been used to examine the impact of
technology shocks--such as‘yield declines, external pelicy shocks—--such
as tﬂose involving tariffs, taxes, and subsidies introduced through price
linkages, and changes in macroeccnomic variables—-such as exchange rates
or income growth., Recent studies in which the CARD/FAPRI trade models
have been used are:

o FAPRI U.S. and World Agricultural Outlook (latest is April 1989).
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Table B.6. Summary of estimated supply and demand elasticities from the
soybean trade model

Elasticity with respect to

Country/ Soybean Soymeal Soyoil Crushing Corn
Region Price Price Price Margin Price Income
U.s.

Production a/ 0.29 : -0.08

Soybean crush 0.59

Soybean stocks -0.65

Soymeal demand -0.18 0.05

Soyoil demand -0.11 0.58

Soyoil stocks -0.24
Brazil

Production 0.20

Soybean crush 0.04

Soymeal demand -0.11 0.91 0.50
_ Soyoil demand -0.10 1.48
Argentina

Production 0.49

Soybean crush 0.01

Soymeal exports -1.26

Soyoil exports -0.69
China

Production b/ 0.12

Soybean demnd 0.12
EC-12

Soybean crush 0.05

Soymeal demand -0.12 0.17 0.67

Soyoil demand -0.13 .78
USSR

Soymeal demand 2.51

Soyeil imports -1.76 3.48
Eastern Europe

Production 0.47

Soybean crush 0.71

Soymeal demand 1.43

Soyoil demand 1.06
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Elasticity with respect to

Country/ Soybean Soymeal Soyoil Crushing Corn
Region Price Price price Margin Price Income
Japan

Production 0.41

Soybean crush 0.06

Soybean food -0.05 0.25

Soymeal demand -0.12 0.45

Soyoil demand -0.07 0.77
S. Korea

Production 0.25

Soybean crush 0.14

Soybean food -0.24 0.52

Soymeal demand -0.83 1.09

© Soyoil demand -0.84 1.44

Taiwan

Production 0.20

Soybean crush 0.21

Soybean food -0.06 0.29

soymeal demand -0.22 0.7%

Soyoil demand -0.56 0.62
Mexico

Production 0.61

Soybean crush 0.43

Soymeal demand -0.28 1.95

Soyoil demand -0.20 1.94
ROW

Production 0.1¢9

Soybean crush 0.01

Soymeal demand -0.34 1.44

Soyoil demand -0.26 1.16

a/ 1987 elasticities,
b/ Grain and oilseed aggregated price, of which

soybean is part,
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Table B.7. Price transmission elasticities of soybean, soymeal,
and soyoil prices with respect to U.S. prices

Elasticity with respect te U.S. prices

Country/

Region Soybean soymeal Soyoil
Brazil 1.1 1.00 1.00
Argentina 0.18 0.%90 1.0;
EC-12 0.%90 0.%0 1.02
Eastern Eurcpe | 0.94 0.94 1.04
Japan 0.95 0.72 0.57
$. Korea 1.36 - 1.09 0.82
Taiwan ' 0.50 1.18 0.51
Mexico 0.36 ¢.30 1.00

ROW 1.00 1.00 1.00
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FAPRI analysis of U.S5. policy alternatives (several each year).
Curry Foundation study comparing EC-12 policy impacts to exchange

rate and income growth impacts from 1979-83, in Confrontation

Negotiation: United States Policy and European Agriculture,

Associated Faculty Press, 1985,
Yield impact and trade liberalization impact analyses for the
International Agricultural Trade Research Consortium meeting in

Vancouver, British Columbia, Canada in December 1985, in

Agricultural Trade ModélingL the State of Practice and Research
Issues, Staff Rpt. No. AGES 861215, ERS/USDA, June 1987.

Two studies for the U.S. Department of Agriculture analyzing
export subsidy programs to enhance exports and macroecocnomic

impacts on agricultural trade in Embargeoes, Surplus Disposal, and

U.S. Agriculture, Agr., Econ. Rpt. No. 564, ERS/USDA, December

1987.
& study for the Commission of European Communities, in

Disharmonies in EC and US Agricultural Policy Measures, Brussels,

1988,
A study, "U.S. Export Response to Prices and the Impacts of Trade
Liberalization" presented at the modeling workshop in the AAEA

1986 meetings in Reno, Nevada.






Appendix C: Literature Review
Introduction

Competing claims regarding the complementarity of U.S. development
assistance and U.S. agricultural exports have long been discussed by
researchers and policymakers alike., On the one hand, there exists the
cencern that U.S. development assistance replaces U,S, imports with
domestic producticon or in¢reases the volume of other countries'
agricultural exports, and therefore runs counter to U.S. long and short
run agricultural interests. On the other hand, it is argued that
agricultural development is an important contributor to overall
development in LDCQ leading to improved standards df living that result
in increased demand for U.S. agricultural imports.

The energy with which these competing views are debated has been
enhanced by the growing dependence of U.S. agriculture on export markets
since the early 1970s {Rossmiller and Tutwiler 1987}, and by the more
recent contractien of demand for U.S. agricultural products in the
1980s.

The goal of this literature review is to provide a comprehensive
framework for understanding linkages between the development process and
agricultural trade. The review will cover both theoretical and empirical
studies, which provide the intuition behind and measurement of these
linkages. A comprehensive understanding of these linkages, and factors
affecting or changing them, provides a basis for combining U.S.
development assistance and agricultural trade interests. This literature

review provides the background and reference material for the current
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CARD study of LDC income growth and agricultural trade, and it is hoped

that it will be of use in future studies in this area.

Phases of Development and Agricultural Supply-Demand Balances

A common dencminator in much of the literature is the notion that
national supply-demand balances for agricultural products shift during
the development process. For example, Mellor and Johnston (1984)
categorize national agricultural supply-demand balances according to
three phases: (1) rough parity of domestic supply and demand [at
subsistence levels]; {(2) rapid growth in demand that generally exceeds
growth in domestic supply, resulting in either an upward trend in the
price of food or a rapid growth in net imports; and (3) virtual cessation
of demand growth while precduction growth is maintained at a high level
with a consequent downward trend in the real price of food or rapid
growth in net exports, |

Developing countries are assumed to be in phase one or two: low
income developing countries are in the first phase, while newly
industrialized countries (such as Hong Kong, Taiwan, Korea), middle
income developing countries, and centrally planned economies are in the
second phase, Developed market economies, such as the United States,
Canada, and the EC are examples of the third phase,

The interaction of all countries, whether stabilized in a-phase or
moving from cne phase to another, determines the world food equation--the
equilibrium of supply and demand of agricultural products in world
markets.,

The implication of Mellor and Johnston's analysis is that long term

structural and demographic processes determine the supply-demand balance.
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Demographic and structural factors identified by Mellor and Johnston are:
(1) relative population and demestic food production growth rates,

(2) dependence of food production growth upon yield increases with
limited potential for expansion of agricultural area, and (3) relative
food consumption and domestic food production growth rates. Since food
production growth rates are often slightly higher than population growth
rates (with the exception of some African countries) in developing
countries, it is the rate of growth and changing patterns of per capita
food consumption that tip the supply-demand balance toward food deficits

and greater import demand.

Income Growth and Changing Patterns of Consumption

The reason food consumption increases more rapidly than population
growth in developing countries is explained by (a) high income and price
elasticities of demand for food among low income countries (Marks and
Yetley 1987), and (b) the structural shift from direct coarse grain
consumption to indirect coarse grain consumption in the form of livestock
products as per capita income increases (Yotopoulos 1985; Marks and
Yetley 1987, Sarma 1986)., Using cross—-sectional and time series data,
Marks and Yetley estimated demand functions for wheat and rice, coarse
grains, and meat by fitting a curve to per capita income and consumption
data for 105 developing countries. Their results confirm the hypothesis
that elasticities of demand for direct consumption of coarse grains fall
rapidly, while elasticities of demand for wheat and rice, and meat rise

1

and then fall as per capita incomes increase.

At low income levels, cocarse grains account for a large proportion
of the diet., But as incomes rise, the percentage of coarse grains
in the diet decreases rapidly and is overtaken by wheat and rice.

As income reaches a high level, the proportion of meat in the diet
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‘exceeds that of wheat and rice. It appears that wheat and rice

substitute for coarse grains at lower income levels, and then, at
higher incomes, meat substitutes for wheat and rice in the diet.

From approximately $300 to §$3,100 [1975 constant dollars adjusted

for purchasing power parity], consumption of meat products and wheat

and rice complement each other. (p. 24)

Contrary to Engel's Law, which states that income elasticities will
decline as incomes increase, Marks and Yetley find that at extremely low
income levels, the income elasticity of demand for wheat and rice and for
meat are increasing. "The point of inflection for wheat and rice occurs
at approximately $1,000 and for meat at approximately $1,400" (p. 31).
Income elasticities of demand for wheat and rice are positive up to
$3,400 per capita income, and for meat are positive up to $7,200, meaning
income growth causes increasing consumption of meat and to a lesser
degree of wheat and rice to these levels. The increasing consuﬁption of
meat creates indirect demand for coarse grains for animal feed, thus
coarse grains consumption remains at or above levels associated with low
income. This point is made explicitly in studies of feed consumption by
Yotopoulos (1985) and Sarma (1986).

Yotopoulos studies the same phenomenon across three different income
classes in Tunisia. Yotopoulos's cross-sectional analysis of one country
reveals the significance of the rate of graduation into the middle class
{per capita income of $242 in 1975 dollars) in determining increases in
feed use which is measured as a function of consumption of livestock

products (meat and milk).

A 56 percent increase in the average per capita income from the
inceme levels of the poor results in a 135% increase in feed use,
from 24.8 to 58.4 kilograms per capita per year. In the next income
class of the rich the increase is only 81%, up to 105.8 kilograms
per capita per year. (p. 476)

The implication of Yotopoulos's analysis is that rapidly accelerating

demand for livestock products, and the derived demand for coarse grains,
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can be related to per capita income distribution patterns and the rate of
graduation between the lower and middle income levels. Yotopoulos
concludes, "that it is the middle-income class--literally the animals for
middle—class consumption--that drives the cereal balance sheet in
Tunigia," (p. 476).

Sarma (1986) calculates average income elasticities of demand for
feed for 1980—2000.: For low income developing countries {trend per
capita real incomes less than $1000, 1979/81 = 100), average feed
elasticities are predominantly close to one, while higher income
developing countries' elasticities are closerlto 0.5.

According to different assumptions, Sarma estimates annual implied
growth rates in feed consumption 1980 to 2000 for 104 developing |
countries, of 4.7 to 5.5 percent, Sarma also shows differences in
projected feed grain consumption with faster growth associated with
higher income groups.

In assessing these projections, Sarma points out that technological
change (greater feeding efficiency), increases in the proportion of feed
grains in the livestock diet, population and income growth rates, and
increased domestic livestock production will affect actual future feed
grain consumption levels, For instance, for the specific cases of Taiwan
(1952/82) and Korea (1961/81), increases in the proportion of coarse
grains in the diet of 1iveétock imply that the growth rate of consumption
of feed grains increases faster than the corresponding rate of
consumption growth for livestock products. Greater reliance on feed
grains is attributed to a replacement in the livestock diet of crop
residues and pasturage with feed grains, and shift in livestock

‘production toward more feed dependent animals, such as poultry and pork.
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Technological efficiency may reduce feed requirements per animal, but
rapid increases in total livestock production in developing countries

will lead to even more rapid expansion of feed grain demand.

Relationships between Agricultural Development,
Income Growth, and Agricultural Trade: Empirical Evidence

Substantial support exists in the literature for linking
agriculturai developmeﬁt to increased agricultural imports, or
agriculturai development to more broad based development and the
expansion of agricultufal imports (Mellor 1986; Bachman and Paulino 1979;
Schuh 1986; Christiansen 1987; de Janvry and Sadoulet 1937; Houck 1986;
Kellogg et al. 1986; Lee and Shane 1985; Sarma 1986; Vocke 1986a,b}. A
general conclusion in the empirical literature is that LDC income growth,
whether based on agricultural or other sectors' development, leads to
food consumption growth rates that typically exceed domestic production
capacity and require food imports. While each country's situation will
be different depending upon factors such as natural resource endowments
or relative emphésis on expert-led versus import substitution strategies
of development, researchers have shown Mellor and Johnston's
supply-demand phases to be in general agreement with historical data.
This section will review a selection of studies which quantify
development and trade linkages.

Analyzing historical food production and food import growth rates,
Bachman and Paulino (1979) Point out that sixteen rapid-growth food
production countries (3.3 percent per year or greater for 1961/76)
doubled their aggregate net food imports during the period 1961/76,
despite the fact that food production growth exceeded population growth.

Of the 16 countries analyzed, 13 were high- or middle-income developing
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countries (per capita incomes greater than $300 in 1976) and the average
rate of per capita GDP growth was 4.1 percent.

Lee and Shane (1985) make more specific arguments concerning the two
countries, Brazil and Malaysia {(both were included in Baéhman and
Paulino's analysis). Both countries have increased the value of their
net agricultural exports, yet also have increased their imports of grain
during the period 1967/B2. Both Bachman and Paulino's and Lee and
Shane's (1985) reviews of agricultural data indicate that historically
increased agricultural imports are associated with agricultural
production and income growth.

In addition to historical review, researchers have attempted to
estimate econometrically the directjons and significance of these
relationships. Kellogg et&al. (1986) have estimated the relationship
between agricultural production and imports for 65-developing countries
for 1970/82; Christiansen (1987) has modeled the relationship between LDC
income growth (GDP) and agricultural imports, exports, production, and
apparent utilization for 67 developing countries for 1977 and 1980; and
Houck (1986) estimated the relationship between agricultural productivity
and GDP, and GDP and ‘agricultural imports for low and lower-middle incoﬁe
developing countries for 1983 and 1984.

Kellogg et al.'s analysis shows a positive and significant
relationship between per capita income and total agricultural imports,
but an asymmetric relationship between per capita agricultural production
and per capita tetal agricultural imports. Per capita agricultural
imports are positively related to agricultural production for

upper-middle income developing countries (1982 per capita incomes between



(]

$1,680 and $2,650), and negatively related for low-income developing
countries (1982 per capita incomes less than $390). As with Lee and
Shane, Kellogg et al. argue that the positive relationship between per
capita agricultural imports and production for the high-income LDCs is
", . . a reflection of greater agricultural specialization . . ."

(p. 11}, and caution that many of the low income LDCs experienced
declines in agricultural production such that the negative relationship
probably reflects increases rather than decreases in imports. That is,
imports increased as a consequence of production declines.

Houck's‘analysis shows a positive relationship between value added
per agricultural worker and per capita GDP, and per capita GDP and per
capita cereal imports for LDCs with per capita incomes less than §$1,800.
But the results for middle-income LDCs (§1,700-§7,300) are not
conclusive,

Christiansen's analysis shows a positive relationship between income
growth and food consumption; the correlation between feed grains and
income growth is stronger than for food grains. For specific commodities
in Christiansen's anal&sis, income growth and increased consumption of
food grain (wheat) and feed grains (barley and ocats) were met by domestic
preduction, but increased corn and soybean consumption were met through
increased imports. Increased agricultural exports were not strongly
correlated with income growth, and Christiansen concludes that the
results showed a general compatibility between LDC income growth and
agricultural development, and U.S. agricultural export interests.

In addition to descriptive studies and econometric analyses, models

of agricultural production and trade can be used to predict the outcomes
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of LDC income or agricultural production growth on international
agricultural trade. De Janvry and Sadoulet (1987) have used three
developing country Archetype models--very low, low, and middle income--to
analyze the impact of one-time technological improvements in the
agricultural sector on food and feed grain imports. The three archetypal
economies are distinguished further by the size of the agricultural
sector (assumed to empioy more labor the lower the income level); and the
income elasticity of grain consumption (food grain elasticity is greatest
in the low income and feed grain elasticity is greatest in the middle
income model). Feéd grain consumption is derived from meét consumption
demand. |

The causal linkage between technological change in the agricultural
sector and economic growth occurs through foreign exchange savings and
greater imports of capital goods. 4 larger stock of nonagricultural
capital leads to increased production, higher nonagricultural incomes,
and increased food consumption. In the agricultural sector, increased
food production increases incomes and food consumption as well.

de Janvry and Sadoulet's analysis shows that a 15 percent increase
in agricultural productivity of food crops contributes to increased
imports after a period of 7 to 10 years--the time it takes for increased
income to be transformed into demand that exceeds increased domestic
producticn. = From this result, they conclude that U.S. agricultural
assistance may be compatible with U.S. agricultural exports.

The key determinant of agricultural trade in de Janvry and
Sadoulet's analysis is again, income, in this case the transformation of
higher agricultural and nonagricultural sector incomes into increased

food demand. Similar to the historical and econometric results described
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above, de Janvry and Sadoulet found that middle-income LDCs experienced

more rapid increases in cereal consumption as incomes increased.

Uniqueness of Rapid Agricultural Import Growth in the 1970s
and Implications for the Future

Much of the historical and empirical literatﬁre relies on a rather
short and perhaps unique historical period--the raﬁid development of many
LDCs starting in the 1960s and accelerating in the 1970s. Rapid
expansion of developing countries' agricultural imports in the 1970s,
which coincided with their rapid economic growth, has provided much
evidence for the view that developing COunfries are the agricultural
export market with tﬁe most future growth potential. Nevertheless,
Mellor and Johnston argue that "the current period is also unusual with,
on the one hand, unprecedentedly large populations moving into the phase
of very rapid growth in demand for food; and, an unprecedentedly large
portion of the world in the late phase of little growth in demand and
high, institutionalized rates of supply growth" (p. 543).

In addition, Falcon (1987) argues that import increases in the 1970s
were not that broad based, involving the "gang of four"--South Korea,
Taiwan, 8ingapore, and Hong Kong--and oil experting nations--Iran, Saudi
Arabia, Kuwait, Mexico, Nigeria, and Indonesia--countries whose
development in the past two decades is not representative of other
developing countries. Falcon implies that the rapid expansion of
agricultural imports by developing countries may be partly a windfall of
the unique formation of the OPEC cartel and the successful investment
strategy of certéin Asian countries. Falcon states, "the agricultural

development strategies and food import patterns of the key developing
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countries of the 1990s may be quite different from those in the earlier
sets of countries" (p. 931).

These comments indicate the caution with which the historical and
empirical development and trade linkages described in the preceding
sections must be interpreted. In general, rapid growth in LDC demand for
agricultural imports can be expécted to continue as per capita incomes in
LDCs rise above certaln threshold levels, as described in the preceding
sections. On the other hand, since the end of the 1970s, additional
factors affectiﬁg the supply-demand balance, the development process, and
agricultural trade have been examined more closely in the literature.

The development experience of the LDCs from the 1960s through the
1980s was conditioned by a variety economic and political forces.

Studies of global financial markets and macroeconomic and sectoral policy
interdependencies between developed and developing countries provide a
context for the longer term processes described by Mellor and Johnston,
and insight as to the conditions under which developing countries will
act as engines for rapid or slow growth in agricultural trade. Figure
C.l provides a picture of the relationships between LDC development and
national and international policies that affect LDC trade. The various

components of the figure are described in the following sections.

Integration in the International Economic
Environment in the 1970s

Goldsbrough and Zaidi (19865 point out that changes in financial
markets took place in the 1970s that increased the interdependency
between developed and developing countries, Developments in domestic

banking systems in industrial countries lowered the risk on deposit
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liabilities, including such innovations as syndicated loans,
cross-default clauses, and variable interest rate loans. Further, due to
the low real cost of borrowing-—the three month London Interbank Official
Rate (LIBOR) was 0.5-1 percent during 1974/78--there was a ;hift from
private direct and official transfers to debt creating and interest rate
sensitive borrowing. With more of their external debt pegged to
international interest rates, LDC borrowers became more vulnerable to
fluctuations in the international economy. Higher interest rates
increase debt service payments regardless of the performance of the
underlying investments made ﬁith the borrowed funds. -

Other events occurring in the early 1970s include the abandonment of
the Bretton Wocds system of fixed exchange rates, and the price increases
or shocks imposed on world oil markets by OPEC. The sudden wealth of
OPEC countries resulted in an influx of so-called "petrodollars" to
internaticnal financial markets.

Rossmiller and Tutwiler (1987) suggest that international financial
flows and the macroeconomic pelicies affecting them are more significant
determinants of agricultural trade and development than development
assistance or sectoral policies.

Exchange rates, interest rates, and debt payments have more to do

with the volume and value of U.S. agricultural trade than does

domestic agricultural or agricultural trade policy. The sheer size
of international capital flows in relation to agricultural trade
flows indicates the relative importance of macroeconomic pelicies to
agricultural trade. To illustrate: In 1982, the value of the
worldwide agricultural trade was $189 billion, the value of total

trade about $2 trillion, and the value of world capital flows
approached $40 trillion. (p. 144)

Dutton et al. (1986) suggest that a positive relationship between

increased borrowing and agricultural imports exists. Dutton et al.
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calculated that the per capita value of debtor countries' imports of U.S.
agricultural products increases with increases in per capita net
transfers,

On the other hand, many studies have pointed out that LDC current
debt burdens have necessitated domestic economic adjustments which affect
agricultural trade (Rossmiller and Tutwiler 1986, Grigsby and Pagoulatos
1986) , Adjustments made by Latin American countries include reduced
imports caused by a variety of austerity measures including, "greater
import restrictions, the realignment of exchange rates [domestic
currencies were previously overvalued], the reduction in foreign exchange
ava{lability, and the decline in domestic demand from changes in
macroeconomic policies" (Grigsby and Pagoulatos 1986, p. 1287). When
foreign exchange reserves and earnings are tied increasingly to debt and
interest payments, food imports and investments in productive enterprises
are reduced, which lowers the standard of living and the rates of income
groﬁth.

In terms of agricultural trade, Grigsby and Pagoulatos point out
that agricultural imports of Latin American countries have not declined
as much as totél imports, and agricultural exports have expanded only
modestly and have not increased as a share of total exports. These
results and others suggest that the debt crisis-of the 1980s has a
negative impact on the agricultural trade prospects of the deﬁeloped
countries, but that agricultural commodities may be less affected than

other consumer goods,
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Development Strategies, Agricultural Policy, and Their
Implications for Agricultural Development and Income Growth

Hirshman (1958) and Mellor (1966) were early proponents of the
contribution of agricultural development as a stimulus and sustainer of
more broad-based naticnal development, particularly in the case of
low-income nations. Generally arguments about the positive role of
agriculture divide the economy into two sectors: industry and
agriculture, Their arguments identify three basic linkages between
industrial and agricultural sectors: (1) prodﬁctiOn, (2} demand, and (3)
savings and investment (Rangafajan 1982). Specifically, the agricultural
gector supplies inputs to agriculturally-based industries, provides a
market for agricultural inputs and industrial products, and provides wage
goods (cheap food supply) for a growing industrial sector.

In addition, Rangarajan found that the savings rate was higher in
the agricultural sector than in the industrial sector in India, implying
that increased economic activity in the agricultural sector could
increase the countrywide rate of savings and investment. Further,
Rangarajan suggests that the bulk of the consumers 6f industrial goods
are the upper income group in the agricultural sector. Thus development
strategies that emphasize or include agricultural development and income
growth in the agricultural sector, strengthen demand and savings and
investment linkages, and stimulate further development growth. Based on
an empirical model of these linkages for the Indian economy
(1960/61-1970/71), Rangarajan finds that a 1 percent increase in the
agricultural growth rate increases national income growth by .

0.7 percent.
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The rate of agricultural growth and agriculture's contribution to
overall development can be constrained by other sectoral policies. For
example Valdes (1986) states, "In several Latin American countries
import-substitution-based industrial growth pursued through tariffs and
other import restrictions appears to have had a strong bias against
agriculture, which has resulted in a structure of incentives that could
have had deleterious effects on long-term agricultural production”" (p.

86). In general, as stated in the World Bank Development Report (1986},

"paradoxically, many countries which have been stressing the'importance
of agricultural development have established a complex set of policies
that is strongly biased against agriculture” {(p. 61}.

Part of the complexity of agricultural policy is due to the
multiplicity of objectives and of instruments used to achieve them.
Policy objectives include increased agricultural production for
self-sufficiency or foreign exchange, enhanced consumer or producer
welfare, transfer of labor or capital resources out of agriculture.
Instruments include quotas, tariffs, subsidies or taxes on agricultural
inputs or outputs, and institutional structures which control marketing,
land use, and trade.

The World Bank World Development Report indicates that agricultural

protection levels and price distortions are very high for many countries,
the distortion of econdmic incentives are quite common, and that the
impacts of such distortions are quite severe. Studies have focused
specifically on éertain countries to show the effects of pricing

and exchange rate policies which turn the terms of trade égainst
agriculture and toward industry (Tshibaka 1986; Oyejide 1986; Garcia

1981; Valdes 1986). For example, Valdes estimates that in Argentina,
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1981-84, economywide policies taxed wheat and beef an additional 29 to 39
percent above the agricultural export tax.

Diverse arguments help to explain the persistence of agricultural
price distortions and protectionist/interventionist policies, Lele
(1977) argues that intervention in agricultural markets in ways that
distort commodity prices may accelerate technological innovation in
agriculture, an important consideration in developing countries. Choi
and Johnson (1988) argue that price distorting instruments, extensively
used in developed countries' agricultural policies, are relatively
efficient means for transferring income to rural agricultural
populations. Webb (1984) and others argue that agricultural pricing
policies are driven by the political influence of producer and ‘consumer
interest groups. Thus without international regulation and enforcement,
trade distorting national agricultural policies wi@l continue,

The prevalence of international agricultural trade implies an
internaticnal dimension to domestic agricultural policies (Valdez and
Zeitz 1980; Rossmiller and Tutwiler 1986; Webb 1984). For example, when
major exporting countries export surplus commodities at subsidized prices
they may lead agricultural commodity prices in world markets lower. |
Lower world prices, in turn, change import and production incentives for
other countries. Other measures to protect domestic farmers, such as
tariff barriers to agricultural imports, reduce international trade flows
and encourage domestic production. Thus the nature and interaction of
national agricultural policies in large Part determines the volume and
value of international agricultural trade. The larger international
market share a nation commands, the larger the impact of its national

agricultural policies.
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International Agricultural Trade Reform in the GAIT:
Implications for Developing Countries' Agriculture and Trade

The General Agreement on Tariffs and Trade {GATT}, formulated in the
1950s, is the only truly international forum in which rules for
international agricultural trade are negotiated and through which these
rules are enforced (although many bilateral and multilateral trade
agreements exist). Yet, Hathaway (1987) argues that GATT rules for
agricultural trade and the regulation of national agricultural pclicies
affecting trade have allowed trade distorting policies to continue since

the 1940s.

The GATIT rules were written to fit the agricultural programs
then in existence, especially in the United States., Since then
the rules have been adopted or interpreted to fit various other
national agricultural policies. So instead of developing
domestic agricultural policies to fit the rules of international
trade, we have tried to develop rules to fit the policies.

(p. 104)

Under the current GATT rules, countries have been able to transfer
the cost of their agricultural policies to other nations and protect
domestic agricultural sectors as described above. However, the current
Uruguay Round of negotiations represents a change of direction for the

GATT. Hathaway states:

Thus, after almost four decades of experience with GATT rules
written and interpreted to fit national agricultural programs,
there appears to be a growing consensus that an attempt should be
made to adjust domestic programs to fit a common set of rules
regarding trade in agricultural products. (p. 113)

As a result, there is much speculation as to the effect of global
agricultural trade liberalization, or the restriction of price distorting
domestic agricultural policies, based on the prevailing policies of
developed and developing countries.

Hathaway generalizes: "Whereas most developed countries use

policies that maintain prices and/or returns to agricultural producers at
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well above world market prices, most developing countries maintain
internal prices, both to producers and consumers, at levels below world
market levels" (p. 90). According to this dichotomy between developed
and developing countries policies, a less restricted agricultural trade
system implies greater production in developing countries as producer
prices adjust upwards to higher world levels and a curtailment of
production in developed countries as producer prices adjust-downwards to
world levels. In addition, developing countries' consumers would Ee less
well off as consumer prices incfeased to world levels, and‘developed
countries' consumers would be better off as prices were reduced to lower
world levels,

However, identifying winners and losers, nationally or
internationally, is complicated. Consumers and producers welfare
adjustments will differ by commodity. For example, in a country where
grain consumption is subsidized and meat consumpfion taxed or restricted
(i.e. Egypt), under multilateral trade liberalization consumers will have
a net welfare gain (or loss) depending on the relative sizes of the price
and quantity adjustments in these two commodities. Producer adjustménts
are difficult to predict given the complexity of current agricultural
policies, such as in the United States where producers are required to
idle agricultural land in order to qualify for deficiency payments for

certain crops. Without these program requirements, U.S5. farmers will
likely expand area planted and increase their production of these crops
despite decreasés in farm incomes (FAPRI 1988, unpublished).

Tyers and Anderscn (1986) and FAPRI (1988) are two‘examples of
general equilibrium analysis of global trade liberalization. Tyers and

Andersen's analysis includes major crops, meat, dairy products, and
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sugar. FAPRI covers ﬁheat, feed grains, and soybean and soybean products
(soymeal and soyoil). Both studies agree that the greatest impact of
global trade liberalization will be a shift in the pattern of global
agricultural trade and both studies point out the large  impact that the
EC-12 and Japan have on trade liberalization outcomes. However, Tyers
and Anderson's analysis indicates that trade volumes increase and prices
change very little, while the FAPRI analysis indicates that prices make a
larger adjustment. Tyers and Anderson's results show that trade volumes
increase for all commoditigs studied, the smallest increase in wheat, and
prices increased for all commodities studied, except for a decline in the
price of rice. The FAPRI results show a 22 percent incfease iﬁ the
price of rice, and little change in the total volume of agricultural
trade. FAPRI results show that developing countries, facing higher world
prices, will import less and produce more domestically, while developed
countries' imports of feed grains will increase, and imports of wheat and
soybean and soybean products (soyoil, soymeal) will decline.

The differences between these results are in part due to the
different commodities covered and the different historical time periods
upon which the models are based, as well as different assumptions about
the implementation of global trade liberalization. The differences are
aléo indicative of the uncertainty about how countries' agricultural
policies would be changed under new GATT rules. It is likely that
different strategies will emerge for encouraging development in the
agricultural sector or extracting revenues from it on the producer side,
or providing adeQuate and affordable staple foods on the consumer side.
These general equilibrium analyses also indicate that global trade

liberalization is best considered on a country by country basis rather
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than in terms of developed and developing countries, given the diversity
of agricultural policies and agricultural resources.

In sum, removal of trade distorting policies would allow direct
international competition for agricultural markets among low-cost
producers, forcing adjustments in the utilization of agricultural
resources within and across nations; For developed and developing
countries alike, such direct competition will create opportunities for
agricultural sector expansion or force agricultural sector contraction.
Developing éountries may or may not find exploitation of underdeveloped
agricultural resources profitable and deﬁeloping country govarnments may
be prevented from subsidizing or protecting the agricultural sector under
new GATT rules. Developing countries whose resources are better suited
to non-agricultural uses may be forced to abandon programs of
self-sufficiency in food production and rely more on imports. Different
strategies will have to evolve to encourage agricultural sector
development, enhance foreign exchange earnings, and continue pélitically
important cheap food policies.

Changes to the GATT rules will alter the game and strategies of
international agricultural trade and domestic agricultural poiicy
formulation, yet the prevailing pattern of shifts in the'supply—deménd
balance leading to increased food imports, even concomitant with rapid
agricultural sector growth, will still pertain to developing countries

under conditions of rapid income growth.

Conclusion
Overall, the historical and empirical studies reviewed provided
evidence of a phase of development wherein the supply-demand balance is

tilted toward demand, and agricultural production growth and net import
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growth coexist. Most studies reviewed indicated that the middle- to
high-income LDCs are the most likely to experience this supply-demand
imbalance, rather than low-income LDCs.

Because of the different time periods analyzed, different income
levels used to group LDCs and other assumptions made in these studies,
the income level which represents the food consumption takeoff point from
the low income to the middle and high income LDCs is difficult to
pinpoint. Further, Yotopoules' analysis of Tunisia indicates that
distribution of income within developing countries, and the rate of
graduation between income groups, is a more specific (but more
data-intensive) measure of how income growth is affecting the
supply-demand balance than national average per capita income
comparisons.

It is also argued that terms of trade between agriculture and
industry, macroeconomic and trade policies in developing countries, and
the agricultural and macroeconomic policies pursued by developed
countries, condition development and trade interactions and outcomes,
Agricultural development and trade of the developing countries, it has
been argued, are sometimes constrained by policies in other sectors or
other countries. In addition, agricultural and trade policies are used
to achieve ends other than agricultural devélopment, such as rapid
industrial growth from transfers of resources out of the agricultural
sector, or noneconomic goals, such as food self-sufficiency.

The propensity of less developed countries to increase their
consumption of staple foods at very rapid rateé as per capita incomes
increase, resulting in growth in agricultural imports that is associated

with, even fueled by, growth in agricultural production, may be impeded
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or transformed in any numbér of ways, both due to actions of the
developing countries themselves and exterhal forces, Increased capital
flows may have a positive or negative effect on agricultural imports
depending on how the countries choose to invest such funds to generate
income growth. Policies or austerity measures taken in response to debt.
adversely affect income growth, the standard of living, the level of
investment, and the trade balance. However, high levels of debt, such as
that accumulated in-the 19703, may reduce nonagricultural imports more
than agricultural goods. Development strategies which shift the terms of
trade in favor of the industrial secter, slow income growth and inhibit
technological change in the agricultural sector. Many of the studies
considered in this reQiew argue that a techneologically dynamic
agricultural sector interacts with other sectors and leads to overall
higher income growth rates.

To explain past and predict future outcomes of the world food
equation, requires an understanding of the underlying structural and
demcgraphic processes that cause developing countries’ agricultural
demand to ocutpace domestic production in many cases. The changing policy
and economic web in which developing countries arelcaught, or which they

. create, affects the final result of these underlying processes.
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Endnotes

Marks and Yetley found that 80 countries formed the "dominant"
pattern by which they estimated the wheat and rice demand curve--the

25 countries not fitting this pattern were left out of the analysis
(p. 15}.

Elasticities of demand for feed grains are based on projections of
feed grain consumption. Future feed grain consumption levels are
calculated on the basis of feed grain growth rate implied by

projected per capita meat consumption for selected developing
countries, 1980-2000.
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