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PREFACE

It ie somewhat ironic to be writing a dissertation
ﬁoncerned with the praoblem of tog much food. Economics,
after all, is the science that deals with the allocation
of "scarce" resources. For the time being, Malthusian
prophecies of food scarcities are wrong, at lzast from
the perspective of the MNMorth American wheat farmer,
without whom Malthus might have been right. The
question today ie the same as it was in the time of the

mercantilists; what can we do to sell more good

i1

abroad?

I wish to thank Dr. James Osborn and others in the
Department of Agricul tural Economics at OKlahoma State
University for the invitation tco become an apprentice in
this exciting field of Knowledge. The experience has
been both stimulating and challenging and has provided
the groundwork for what I expect will be a lifelong
pursuit. I am particularly gratetul to the department

for their financial support and office space.
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I would like to thank the manr professors who

contributed to my experience and professional training.

Special thanks are due my advisor, Dr. Daniel 5. Tilley,



whose enthusiasm and flair for ideas generated the
essential ingredients for this study. I have come to
appreciate his rela<ed but persistent style, his openess
to new ideas and his availability to discuss and offer
advice. I would like to thank the other members of my
committee, Dre. Leo Blakley, Harry Mapp, Ed Price and
David Henneberry, for their suggestions and comments on
the research and for their excellent classroom training.
QOther instructors whose classes have especially
influenced me include Drs. Luther Tweeten, Darrll Rar,
Linda Willson and David Bivin., I also want to thank my
fellow students for making graduate school so enjorable.
Special thanks to Ron Lord for reading this studyr and
hise comments on it.

I want to thank family and friends, especially my
parents, Alfred and Eada Dennis, and grandparents, John
and Else Sissener, for moral and financial support

during my graduate education.
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CH&PTER I

INTRODUCTION

Froblem Statement

In 1?85 United States wheat growers suffered from

unusually low real wheat prices and lower than usual share

of world wheat exports. This decline is in part & result
of increaced world production and the emergence of new
major producers. The competition for wheat exports has
resulted in an increasingly complex market in which
technological and economic efficiency alone do not
guarantee market chare. MNon-price competition involves
factors other than price per bushel such as government
policies that impact trade in both the exporting and
importing countries; In addition, macroeconomic conditions
and currency rates play an important role in determining
the volume of wheat exports and have affected wheat growers
in the wheat producing states.

Oklahoma is one of the major wheat producing states

nd i

W
in

highly dependent on exports, especially of hard red
winter wheat. Table I shows world wheat exports, U.3.

wheat exports and U.Z2, wheat sxports to Brazil.



TABLE 1

WORLD WHEAT EXPORTS, U.S. WHEAT EXPORTS AND SALES TO BRAZIL

Year World u.s. U.S. Wheat U.5. Share Brazil‘s
Wheat Wheat Exports of World Share of
Exports Exports to Brazil Wheat U.5. Whext
a b b Exports Exports
millions of metric tons percentage

1945 63 18 .50 29 2.8
1944 57 22 1,22 39 3.9
1947 32 19 1.29 37 4.7
1748 47 18 1.682 38 3.7
1949 32 14 92 27 6.7
1970 34 17 .62 31 3.4
1971 52 14 .81 31 3.1
1972 -Y4 21 .54 31 2.5
1973 69 37 1.54 54 4.1
1974 46 23 .70 38 3.4
19735 44 32 1.77 56 5.4
1974 67 28 1.55 42 3.4
1977 43 26 71 41 2.8
1978 73 34 2.84 49 7.9
1979 72 33 1.53 49 4.3
1780 86 348 2.01 42 S.é
1981 24 44 3.080 47 4.8
1982 161 41 2.39 41 4.3
1983 99 38 2.43 38 6.8
1984 183 42 2,39 41 4.1
1985 184 25 2.84 24 8.2

Sources: a Agricultural Outlook, World Agricultural Situation
b Foreign Agricultural Trade of the United States
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Table I shows that world exports and U.5. exports have
increased since 17485 with the U.5, maintaining, and
slightly increasing its large market share. For the first
five years of this period, U.5. share was 34 percent of
total world wheat exports, while for the lTast five wears it
was 38 percent. Howewver, in 17835 U.5., wheat sales fell to
anly 24 percent of world wheat sales, the lowest zhare

s

showes that U.5S. sxports

0
1t
[}

during this period. Tabkle I
to Brézi] increased duriné this period from 586,088 metric
tons in 1945 to over two million metric tons in 1%85. Ouer
the same period, the percentage of total U.5. wheat sales
accounted for by Brazilian wheat imports increased from 2.7
percent to 8.2 percent. Table I also shows that the volume
of United States wheat exports to Brazil have tended to
fluctuate from one year to the next. Because of rapidlys
growing population and economic growth, Brazil will likely

continue to be a major markKet for U.5. wheat exports in the

Table II shows average wheat prices paid by Brazil
aver this pericd. These prices would also be
representative of world wheat prices in general. Tabkle II

t

L]

m
0
(e

showe that the real price of wheat peaked in 1774
dollars per metric ton and that in 1785 the real price of
wheat was one of the lowest during this pericd, 112 dallars
per metric ton., This means that in 1785 U.S, wheat
exporters had both unusuzally ltow wheat prices and an

unusually low share of world wheat sales.



TABLE 11

AVERAGE BRAZILIAN WHEAT IMPORT FPRICES

Year Average Wheat Import Auerége Wheat Import
Price Paid by Brazil Price Paid by Brazil
in Current dollars in 1986 dollars

dollars per metric ton

1943 72.43 174
1966 78.47 164
1947 73.33 143
1948 69.49 150
1949 57.44 118
1978 53.84 183
1971 62.45 114
1972 67.85 121
1973 113.92 192
1974 195.23 383
1975 137.71 224
1974 147.17 198
1977 106.88 129
1978 124.88 148
1979 149.58 143
1986 187.12 187
1981 196.80 174
1982 186.39 135
1983 173.74 144
1984 135.11 124
1985 147.02 112

Source: Banco do Brazil



The Role of Policy in the Wheat Market

Most, if not 211, grai

n importing and exporting

countries can be characterized as having some form of

governmental intervention in the production,

transportation, consumption

grain. This intervention may

and

setting, subsidies, credits, or

take

international

the

trade of

form of price

trade restrictions. In

many countries, the government may have & monopaly on a1l

grain purchases and sales.

Thers may

A

be long term

agreements with particular grain exporting countries or

policies designed to reduce
All these forme of governme

markets may be termed "poli

imparts and enhance exports.

ntal

interventian

cies".

in grain

Policy makKers in grain exporting countries may not hbe

able to fully identify export policy variables on both the

micraeconomic and macrocecaon

omic

aimed at supply, but not demand,

specitic importing countrie

level

or i

W

. The daomestic pali

. Often palicy i=s
not tailored to

cies of

grain importing countries vary widely., Some hawve centrall

planned economies with rigid long-term goals; in

decisions are decentralized and market oriented.

markKet oriented econaomies,

decis

ions

concerning

aothers,
In the

imparts ar

made by private firms. Import policies may vary widely

between countries and withi

Dften the policies of the exporting country

the policies of the importing country ta

n the

same country over time.

interact with

influence traxde.

T



[

Most trade models for wheat have focused on the
exporting country and export policy in the context of the
‘world wheat market or particular regions of trade. Fewer
trade models have focused on the interaction between the
policies of & single grain importing country and the
policies of the exporting countries. Such a model could
help policy makers tailor their grain programs more clasels
to fit individual trading partners.

Brazil it a major trading partner of the U.S. and a

major grain importer, especially of wheat., The U.Z., i

[11]

Brazil’s major scurce of wheat, and over time, Brazil ha

i

X
(1]

increased itse importe of U.5. wheat. Brazil has a lar

[Tn]
T

trade surplus with the U.5. The U.5. share of Brazil”

Dy B ]

wheat imports has fluctuated considerably from as low as 27
percent in one year to as high as &4 percent tTable XUIIZ.
The wolatility of U.S. wheat exports ta Brazil may be
due to volatility in Brazilian wheat production, to
variagbility in world wheat production and to paoliticsxl

tactors such as embargoes, cartels and wheat agresmenis.

]
1w
A
g
T

The wvariability of U.S., wheat exports to Brazil may a

due to price differences among the major wheat exporters

"
p
W

well as to 2 combination of U.3. and Brazilian policy

<
[0
=
@
o
m
n
imn
=
[a]
o
[

€ export credit programs, price controls

2

and agricul tural credits. Brazil macroeconomic variazbles

n

such as levels of financial indebtedness, interest rates,
inflaticon and foreign exchange reserves are other poszsible

tactors. Questions for U.S. policy makers are 1 o
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much of this wariation mar be attributed to policies in the

.

o

. and in Brazil, and 2 how can this Knowledge
influence future wheat trade.

Objectives

The purpose of this study is to analyze wheat frade
between the UW.5. and Brazil, especially with respect to
policies in the two nations, and to build 2 model to
explain the effecte of policy variables zand macrosconomic

conditions. The study will examine price and non—price

competition among wheat exporters to Brazil., One chiective
of the study is to explain U.5. share of Brazil’ s wheat
impor-ts. Price policies are policies that affect the price
paid for wheat by the importing country while non—price

palicies are policies that influence wheat saxles octher than

4
it

through price. In addition, the study examines the
interaction of U.S. palicf with policies or conditiaons in
Brazil and the policies of other wheat exporting countries.
By focusing on a single major wheat importing cauntr?, the
study highlights certain trade relationships that are
miszing in models that attempt to model the whole world or

groups of countries. Specifically, this study will:

(1> Describe Brazil‘s wheat policies, U.5. whesxt

export policies, and their impact on Brazil-”

i

wheat production, consumer demand for wheat and

relative share to wheat exporting countries;



Py
r

Conceptualize wheat import demand in Brazil,

)

including & literature review of previous models

of Brazilian wheat imports, models of other

countries and models of other commodities.

(3> Estimate the relationships suggested by the

conceptuxl framework; and

{4) Use the estimated relationships to analyze
the impact of policies among the countries who

participate in Brazil s wheat market.

Procedures to be lUsed

A model of Brazil’s demand for wheat imports based on
previous studiec in the literature and on the background
material in Chapter II will be tecsted empirically with the
data available using regrescsion analysis. The model will

attempt to explain what factors determine market shar

es
among the three major exporters.
Organization of the Study
The remainder of the study is divided into four
chapters. Chapter Il examines Brazilian agricul tural
pelicy and macroeconomic conditions, especially as they

affect wheat production and consumption. Chapter III
examines the export policies of Brazil’'s three major wheat

suppliers: the United States, Canada and Argentina. It



examines policies such as credit, price and markKet develop-
ment, especially of the U.S. government. Chapter IU
reviews previocus studies of U.5. wheat export policies on

countries such as Brazil. Chapter U develaps the model to

explain Brazil’s demand for wheat importe and market share
ta the wheat exportere and gives the empirical results.
The final chapter reviews the significant findings of the

study, draws conclusione and suggect

in
i

i

reas for future

research.



CHAPTER 11

BACKGROUNMD ON BRAZIL

Brazil is a major importer of U.5. wheat. In 178G,
Brazil’s wheat imports accounted for over 8 percent of
totaxl wheat exports of the United States (Table I). Erazil

1747,

has dramatically increased its wheat production =inc

Ld

At the same time, total wheat consumption increazsed from
Z.94 million metric tons in 1945 to a peak of 4.8 million
metric tons in 1988, increasing in each of those 1& rears,

ase 1&

as shown in Table I1I. One reason for this incr

b

that per capita wheat consumption increased steadily from

28 Kilograms per capita per wear in 1985 to 335 Kilograms

=

per capita per year in 1788, almost & twofold increase, and
then began to decline (Table III). Brazil has historically
depended on importe for the bulk of its wheat supply.

&1 though the percentage of total consumption supplisd by
imports is now S8 to 7@ percent, on average, in the 1%7487s,
it was generally over 80 percent. Table III shows that

wheat impaorts increased from 1.% million metric tons in

1965 to a peak of 4.8 million metric tons in 1726,



TABLE 111

BRAZIL‘S WHEAT COMSUMPTION AND IMPORTS

Year Brazilian Brazilian Imports as  Per Capita
Wheat Wheat Percentage of Wheat
Consumption Imports Consumption Consumpticn
a b ab
1888 Metric Tons et kilograms/

yearScapita

1963 2374 1982 30 28.42
1944 2447 2467 106 29.36
1967 2663 2433 21 38.94
1948 2864 2417 84 32.71
1949 2968 2387 79 32.084
1978 3839 1488 53 32.48
1971 3287 1727 54 33.42
1972 3378 2749 77 34.19
1923 37464 2862 33 37.43
1974 4200 2165 32 3%.44
1975 4422 3678 69 41.41
1974 3852 3143 63 45.78
1977 5674 2344 58 49.47
1978 54694 4200 74 58.27
1979 4872 3788 82 51.06
1788 68682 4399 &8 35.08
1981 6898 4804 éé 48.08
1982 46833 4185 68 44.880
1783 5987 4291 72 45.08
1784 6327 4563 71 446.08
1985 4208 3448 3 44,488
Source: a Fecotrigo Institute of Brazil

b Tomasini Institute of Brazil
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Description of Brazilian éAgricul ture

lWheat productivity in Brazil is low and varies

considerably from year to year. Ecological conditions such

as pests and di

11}
1]

eases make wheat a difficult crop to

produce. 5Soil conditions do not favor wheat, and flooding

ie a major problem that contributes to large variations in

»ield in spite of effortse to encourage production in drier
L]

areas. Much of Brazil‘se wheat growing land is

characterized by extreme moisture in the rainy season and

extreme aridity in the dr¥ season.

]
5'11
a3
L

Wheat requires substantial technological inputs
invalves high risk. It is an off-season crop and is almost
alwars double-cropped with sorbeans where sorbeans are the
main in-season crop. Since there is some overlap in
seasons, double-cropping reduces the productivity of both
cropse. Some of the high wvariability in wheat production i=s

explained by this factor since farmers often may choose fo

‘exclude wheat and concentrxte on sorbeans. Therefore, it
would be reasonable to expect that wheat production is
influenced by sovbean prices.

The unique aspects of Brazil’s economy, political
climate and agricultural policies warrant a2 detailed
analysis of their impact on U.5. wheat imports.
Historically, Brazil’s agricul tural economy has been
characterized by a series of booﬁs in & single: agricul tural
commodi ty. Some examples are sugar, cotton, tobacco,

cocca, rubber, coffee and sorbeans. Recently, a boom was



—
0l

created when the government subsidized sugarcane production
to promote xlcohol fuel xe & substitute for oil imports.
Typically, each boom has created a profit advantage for the
subsidized crop. This is due to the specialized
investments made for the favored crop by the government.
These investments may be for equipment, infrastructure,

research and producer marketing associations. These

i

pecialized investments tend to perpetuate the boom craop
until the next boom crop becomes dominant.
Table IV shows the changing mix of Brazil’s crop

production since the esarly 125687c.

TABLE IV

MIX OF CROP PRODUCTION

Crop 1952-1954 1966 1973 19727

percentage of total crop value

Wheat 3.3 2.9 3.5 2.8
Rice 13.4 14.2 18.2 7.3
Corn 12.4 13.3 11.9 18.0
Manioc 6.4 7.7 8.0 18.7
Oranges 1.3 2.8 3.8 3.5
Bananas 2.3 3.7 2.2 2.4
Sorvbeans .2 1.4 12.9 17.3
Cocoa 2.3 1.4 2.3 4.2
Coffee 27.5 18.4 9.3 13.1
Sugarcane 4.2 18.8 7.4 8.5
Cotton 18.9 8.4 7.8 3.3

Source: The World Bank, "Brazil: A Review of
Agricultural Policies” (1983)
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Table IV shows that, compared with other crops, the
value of wheat pruddctian was relatively constant. Since
the mid 1988°=, the ftrend has been towards export crop
production relfative to domestic food crop production.  For

example, while rice and corn became less important,

orbeans, & major export crop, became more important. An
exception is coffee which fell from 27.5 percent of total

crap value in 1932-1954, to 13.1 percent in 1977, Table U

T

shows the indices of real prices received by farmers from

ni

19484 to 1786 for wheat, coffee, sugar cane, manicc, rice,
cocoa and corn. OFf the major Brazilian crope, wheat is the
anly crop for which rexl price received by the farmer fell
from 1986 to 1986.

Since 1973, the major economic concerns have been
inflation, unemployment and balance of payments. The
Brazilian Government has pursued the goxl of lower food

prices because of the perception that lower food prices

will lessen inflation. This goal has resulted in & policy

Tw]

aimed at expanding food production. Subsidization of

consumer prices is another method used to lower food

1]

prices. Expanding food production is also perceived to

)
[ 1]

allteviate unempliorment because farm workers make up 2 lar
percentage of the labor force in the Brazi]iaﬁ 2CONOMy .
Import substitution has long been & major policy in Brazil.
The objective of import substitution has been to promote
Brazilian self-reliance and to promote a balance-of-

parments surplus. &An example of import substitution



occurred after the 1973 oil price increase. @A major
program was instituted to encourage sugarcane producticon on
a massive scale. Sugar cane was used to produce more
methy1l alcohol as a fuel substitute for imported oil. Ouer
hal+ of the cars, trucks, and buses in Brazil were modifiesd

ta burn methy! alcohol instead of gasaoline.

TABLE U

NATIONAL INDICES OF REAL PRICES RECEIVED BY
FARMERS, SELECTED CROPS 1966-1988

Year Wheat Coffee Sugar Cane Manioc Rice Cocoa Corn
1966 100 160 106 186 180 186 106
1967 24 86 88 1235 181 21 182
1948 28 182 25 123 94 136 ars
1949 28 124 99 123 33 175 99
1978 87 187 183 143 74 117 188
1971 79 144 95 108 ioa g2 184
1972 74 182 23 181 187 108 119
1973 76 254 95 189 98 198 144
1974 21 233 185 195 123 235 142
1975 184 273 12¢ 232 134 145 149
1974 4 318 133 420 181 248 144
1977 a7z 649 127 942 g3 587 113
1978 89 418 124 t4é2 189 367 142
1979 78 358 123 358 124 2e8 152
1988 44 313 132 326 115 222 154

#  Annual averages deflated by General Price Index, 1944=168

Source: Getulic Vargas Foundation



Other import substitution policies include exchange
rate controls, export controls and price controls,
Exchangerrate controls restrict exports by overvaluing the
exchange rate on Brazil’s monetary unit, the cruzeiro.
Export controls include export taxes, quotas and
prohibitions., Price supports on food items, such as wheat,
tend to encourage food production for the domestic market

to reduce food imports. Other policies that help

u i

compensate farmers include subsidized interest rat

1
w

an

-+

tax ade

Y

ntages. Policiese to expand the agricultural bacse
such as road construction into the frontier and farmer
relocaticon programs alsc are intended to increase food
praoduction.

Subsidized credit and subsidized fertilizer tend to
increase agricultural output. Other policies promote
imported agricultural inputse such as improved genetic
strains and farm squipment. Subsidization of manufactured
exports promotes exports of processed agricul tursal
products., Subsidized credit is the primary policyr
instrument for promoting sectoral growth and redistributing
income among sectors.

The oil price increase of 1973 was an exogencus shock
to Brazil’s economy that accelerated inflation and trade
deficits. In response, Brazil“s government tightened

import restrictions and increased subsidies on manufactured

exports to improve the balance of payments. &t the =zame

widened and

1]

time, price cantrols on consumer items wer



sSome agricu]tufal exports were restricted to contain the
rice of urban living costs. Furthermore, credit subsidies
were increased to help compencate the agricultural sector,
and minimum price supports appeared on certain crops.

These measures resulted in greater government control owver
which crops were produced and in which areas of the country
they were produced (mainly the south and southeast!. fAs a
result of some of these policy changes, exports shifted in
favor of manufactured goods instead of the agricul tural
commoadi ties that had been favored in the past.

In the late 1?78°c, the emphasics shifted back to
agricultural commodities because of (1) the fear of rising
trade barriers against Brazil s manufactured exports, 20
Brazil‘s increasing debt burden, and (3) the 1?78 and 1777
crop failures. Increasing agricultural cutput was seen as

the best hope for improving export earnings and to decre

I
1]
b

domestic inflation in food prices. Increased agricul tural
cutput xlso would help pay off the foreign debt and would
reduce oil imports by substituting alcohol from sugar cane
grown in Brazil for imported oil.

Another reason for the emphasis on agricul tural
production in the late 19767 was to create mare
emploryment. The Third Mational Development Flan
{1788-1785) emphasized the creation of new emplorment in
agricul ture as a war to reduce both rural and urban

poverty., Agriculture directly employs 38 percent of
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Brazil’s labor force. The primary policy tool in this plan

(]

was to be through increased use of agricultural credits,

In 1%7% most price contfoli on agricul tural products
were removed, and minimum price supports were extended to
increase incentives. #Also, legislation was introduced, and
some enacted, to reform land taxes., The purpose of this
legislation was to discourage the wasteful use of farm land
by large land holders by basing the tax rate on
agricultural productivity pér hectare.

Apgricul tural exports have grown an average of 17
percent per year since 17285 and have accounted for two-
thirds to three-fourthe of total exports zince 1¥45. Mast
of the increase in agricultural cutput has come through

increasing the land base rather than the yield per acre.

However, the marginal cost of increasing the agricul tural

base ri

n

-+
Y
=2

g

.es as the frontier is pushed forward, as dis C
to markets and agricultural inputs increase and as more
infrastructure is required.

The expancicon of wheat arex harvested in Brazil has
been dramatic. The average annual rate of sxpansion was 135
percent from 1785 to 1779, after which it declined (Tzabkle
Wiy, One reason for the expansion is that wheat is
commonly rotated with sorbeans during the cff-season =o it

is a production complement. #As the sorbean acreage

harvested rapidly increased, o did wheat acr e

[ ()
o
Jul

harvested. Sorbean production boomed as it became

o

principle export crop. During the 19487z and 17767

i



soybean acreage increased an average of 31 percent per
wear. The wheat crop’s dependence on changes in the
sovbean market resulted in great variations in area
harvested and in yield. Another reason for the great
variation in wheat yield iz the unpredictable variation in
rainfall that can cause flood damage.

Table WI shows the fluctuations in Brazil‘s wheat
acreage harvested and yield., The large fluctuation in

yield and area harvested explains the large variation in

domestic production and consequently may explain some of
the large variation in wheat imports. Brazil’s wheat crop

may be considered a production complement to Brazil’s
soybean crop. Wheat and sorbeans are rotated with each

other at six month intervals., The sorybean crop fixes

[n]

vhean

in

w

nitrogen in the soil, the wheat crop depletes it. S

are a principle export crop, wheat is not exported but is

Y

staple domestic food commodity. Production decisions for
wheat may depend on the price and area harvested of
soybeans in the previous time period.

Tables VI and VII compare the growth rate of wheat
ares harvested with soybean area harvested in Brazil from
1945 to 1785. While wheat area harvested grew impressivelyr
from approximately .38 million hectares in 1963 to over 2.&
millian hectaree in 1935, soybean area harvested grew much
more rapidly. Table VII zhows sorbean area harvested,
»ield and production from 1945 to 1985. Sovbean area

harvested was less than wheat area harvested in 17485, .4
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million hectares. However, by 1773 it had surpassed wheat
area harvested, and by 1985 it had grown to over 18.1
million hectares, almost four times the hectares planted in

wheat,

TABLE VI

BRAZILIAN WHEAT AREA HARVESTED, YIELD AND PRODUCTION

Year iWWheat Area Yield Production
Harvested
thousands of kg/hectare thousands of
hectares hectares
1945 767 748 385
1944 717 848 6135
1947 831 748 629
1948 278 880 854
1949 1487 88 1374
19748 1893 270 1844
1971 2249 884 2811
1972 2326 424 983
1973 1824 1845 1938
1974 2471 1157 2859
1975 2931 é18 1788
1976 3548 209 32264
1977 3133 435 20464
1978 2881 256 2677
1979 3831 , 743 2924
1986 3122 865 2782
1981 1926 1151 2289
1982 28295 444 1828
1983 187% 1196 2237
1984 1742 1139 1983
1985 2458 1598 4247

Source: Food and Agriculture Organization of the United
MNatione, FAO Production Yearbook, vears
1945-19¢48 4~
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Sovbeans have a higher and more consistent wield than
wheat (Tables VI and YI1I1>. This may indicate that theyr are
more zuited to Brazil’s growing conditions. For these
reasons, sorybeans may currently be more important

economically to Brazil‘s farmere than whea

TABLE VII

BRAZILIAN SOYBEAN AREA HARVESTED, YIELD AND PRODUCTION

Year Soybean Area Yield Production
Harvested L,gdf%
St e
1868 hectares Kg/hectare 1088 metric tons
1943 432 1210 523
1944 491 1218 395
1967 612 1170 714
1948 722 218 454
19469 %84 1178 1857
1978 131% 1148 1589
1971 1589 1396 2218
1972 2274 1412 3844
1973 3300 1526 30835
1974 5143 1531 7874
1975 3824 1699 2892
1274 4416 1750 11227
1977 7878 1778 12513
1978 7778 12246 2535
1979 7321 1340 7959
17848 8774 1727 15154
1981 2485 1743 14978
1982 82082 1542 126814
1983 8137 1792 14382
1984 2421 1458 13541
1985 18153 : 1868 18273

Source: Food and Agriculture Organization of the United
Mations, FAQ Production Yearbook, rears
1945-1948
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Brazil’“s Demand for Wheat

kihy does EBrazil continue to import so much wheat given
the dramatic growth in domestic wheat production? The
answer lies in demand. While sorbeans are primarily an
export crop, wheat is a domestic food crop. Per capita
cansumption of wheat, as shown in Table III, has increased
while that of other staple focde such as corn, rice and
manioc has remained the same or decreased. Farm subsidies
and price ceilings on retail food have kept food prices
stable even though the demand for food has increased with
increases in living standards and popplation. From 1¥45 to
19285, ocutput of food crops did not Keep up with demand.
Table VIII shows per capita income and population in
Brazil. During the period 1945 to 1985, population grew
steadily from 81 million to 1346 million while per capita
income grew from 7832 dollars per capita {in constant 1758
U.5. dollars? to 1988 dollars per capita in 1983. This
reprecents an average annual compound rate of sconomic
growth of 7.47 percent. Table WIII also shows natiaonal
income in billionse of cruzeiros, with no adjustment for
inflation. @&long with the high rate of economic growith was
the high rate of inflation of the cruzeiro.

While per capita income increased, retail food prices
were relatively stable. Thi=s may be attributed, in part,
to the policies described earlier. At the same time, in
trying to keep up with demand, the government steadily

inLreaszed prices received by farmers., Table I¥ shows the



relative growth of producer prices and retail food prices

in Brazil from 1%&8 to 1788,

TABLE VIII

BRAZIL’S POPULATION AND PER CAPITA INCOME

Year Brazil‘s Naticnal Per Capita
Population Income Income
*
in millions billions of 1988 U.5,
Cruzeiros dollars
1943 81.01 42 783
1986 82.93 48 484
1947 35,24 81 448
1948 87.42 115 778
1249 %8.87 133 886
1978 95.32 184 744
1971 ?7.83 245 8z8
1972 99.92 324 224
1973 102,48 454 1119
1974 184.94 465 1237
1975 164.94 744 1344
1974 187.54 1918 1488
1977 118,21 2323 1358
1978 112.94 3498 1441
1979 115.74 3845 1752
1788 121.29 12123 1897
1981 124,82 233446 1737
1982 126.81 48225 1773
1983 129.44 128248 1787
1984 132.58 384948 1893
1985 135.45 1298248 1784

* Pep capita income was calculated by converting column
two into 1988 U.S. dollars and dividing by column one

Source: The International Monetary Fund, International
Financial Statistics, 1984




TABLE IX

REAL FOOD FRICE INDEX, 1944-1988

Year Producer prices Retail food prices
food crops Sao Paulo
1944=108
1944 186 106
1947 95 24
1948 88 24
1949 99 ?7
1978 181 2?5
1971 111 97
1972 114 188
1973 143 164
1974 139 184
1975 156 185
1974 188 188
1977 184 97
1978 175 99
1979 143 101
1980 178 22

Source: The World Bank, "Brazil: A Review of
Agricultural Policies" (1983}



Description of Brazilian Policy Variables

[1}]

The Brazilian economy can be characterized as being
heavily influenced by government intervention. Edward

Schuh ¢(1782), former president of The World Bank, describ

[1 )
]

it by writing:

Brazil reprecsents the epitome of autarchic
development, having pursued import-substituting
induetrialization policies with a particular
vengeance for approximately 30 rears. AS a
consequence of those policies it has one of the
most closed, if not the most closed economy of
the world,

Some of the policies that are most relevant to wheat trade
include agricultural credite, wheat subsidies to producers

and consumers, fertilizer policies and tax policies.

dgaricultural Credit Program

Moet of the agricultural credit, &5 percent, |

i

provided by Bank of Brazil. The three categories of credit
are short term loans to cover production coste, long term
investment loans and marketing loans associated with the
minimum price program. These categories represent 45, 2%

and 24 percent, respectively, of the taotal.

Froduction laans are loans offered to farmers zahead of

inputs such as fertilizer, machinery, seed and fuel to

-

plant their crops. 1 ie one way the government

t

~+

fa -= for
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COMpens; he effects of price ceilings and

export controls as well as providing an incentive +for



increasing production. Production locans grew an average of
18.5 percent per year from 1747 to 1279, Table X shows the
growth of production loans from 1%&8% to 1977, &s an
indication of the size of the agricultural credit program,
in 1975 the amount of agricultural credit exceeded the

value of agricul tural production.

TABLE X

INDEX OF THE GROWTH OF PRODUCTION LOANS AND VALUE
OF AGRICULTURAL OUTPUT 194%-1979

Year Production Value of Agricul tural
Loans Output
1949=160
1949 1606 160
1976 124 108
1971 143 114
1972 178 124
1973 2435 159
1974 312 183
1975 445 171
1974 442 213
1977 450 256
1978 430 250
1979 332 248

Source: The World Bank, "Brazil: A Review of Agricultural
Policies" (1983)
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Until 1979, the level of production credit a farmer
could receive was linked to the minimum price support on
the crop, P, and derived by the formula:

C = AYBP
where C = Credit amount
8 = Area planted
o= fAverage rield for crop and region
B = Policy coefficient
F = Minimum price for crop

Beginning with the 177271938 crop rear, the amount of
production lcans was entirely a function of average
production cost for the crop and region. Usually the
farmer can borrow up to 186 percent of expected productiaon

cost, The Bank of Brazil estimates that 31 percent of

Brazilian farmers received credit in 1779 as a growing

as and

T

number of farmers were being reached in outlying ar

the number of loan contracte wae increaced. These chan

(111

e

i
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accounted for the large jump in production loans from 1975
to 1979 as shown in Table XI.

Ta give an idea of the amount of subsidization on the
loans, the interest charged in 1979 was only 13 to 21
percent. This interest rate compares with an inflation
rate of 77 percent for the same rvear. For the 177771738
crop, the rate of subsidization was tied to the inflation

rate for the first time. The formula used was:

F = & = 0ORTHN + |

where F financial charge



a = coefficient set annually by government as a
policy variable

ORTH inflation index used by government

i = nominal interest rate

The government used the coefficient a as the policy
tool for controlling the amount of credit subsidization.
For example, in 1988, a was fixed at .45 for agricultural
credit. At the same time, the percentage of production
costs financed was tied inversely to the income of the

farmer, between &6 and 188 percent, and fertilizer credit

)
n

rates were increased from zero to the same rate 3 ather

w

production credits. #Also, subsidies on investment credits
were limited to smaller machinery and equipment.

Table X1 shows the distribution of production credit
by crop as well as the percentage of grose valus of crop
output in 1977, It is interesting to note that wheat
received the largest infusion o% subsidized credit relative
to value of cutput of all the crope. In part, this mar be
due to the fact that wheat farme tend to be larger than,
say, manioc or black bean farms. @As mentioned previcusly,
the amount of credit cffered is partially determined by the
amount of land planted. Also, theﬁe ie an incentive to
over report the area planted in crops such as wheat and
export crops which have more favorable credit terms and
then divert the credit to other crops or to
non—agricul tural uses. Still, these figures point to the
desire of Brazil‘s government to esncourage damestic wheat

producticon.



TABLE XI

DISTRIBUTION OF CROP PRODUCTION CREDITS 1975-1979

Crop Percentage of production Percentage
credit by crop of total
crop value
by crop
1978 1974 1977 1978 1979 1977
Wheat 13 13 11 i1 1@ 3
Rice 18 14 14 13 14 8
Carn 11 11 8 ? 1d 14
Manioc a8 1 1 1 2 11
Black beans i 2 3 3 3 é
Soybeans 18 20 28 28 21 17
Cocoa 1 1 1 2 1 4
Coffee 18 11 13 i2 13 13
Sugarcane 11 18 ? ? 7 9
Cotton 3 7 8 é 4 5
Other 12 8 18 14 13 14 T e

Source: The World Bank, "Brazil: A Review of
Agricultural Policies" {(1983)

The growth of the crop production credit program has
had far reaching consequences for Brazil’s sconomy. The

immense =iz

1]

of the subsidies has contributed to monetary
expansion and inflation and pushed up interest rates. The
Warld Bank suspects that much of the credit is diverted to
aother sectors of the economy or lent back to the government
at higher interest rates (The World Bank, 1¥83). The craop
production credit program has redistributed income within

the agricultural sector since only a minority of farmers
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receive the credits. Thése who do not receive production
credits get lower prices for their crops than they would if
the production credit program did not exist. Thizs is
because they must compete with farmers who are heavily
subsidized by the credits and therefore can sell their
productse at a lower price.

Finally, the crop production credit program has
Pedistributedhresourtes among the varicous crops in two
wars., Firet, the crops that receive more credit can bid
resources away from crops with less credit. Second, as the

cutput of all crops increases as a result of increased

as

credit, crops with high price elasticity of demand will

maxintain price at a higher lewel than more price inelastic

1]

crops. For example, wheat is relatively price elastic
becauee of the govermment’s purchasing monopoly which
absorbs excess production. The export cropes also have 2
relatively high price elasticity of demand. This is
because Brazil is only one among many countries that export
agricul tural products so excess production in EBrazil can be
abscorbed b» the world market. Ae production increases,
these crop prices will +al1 less than the prices of crops
that are relatively price inelastic.

“Another effect of subsidized credit is increased land

prices, Land prices increase for the following reasons:

{1 To qualify for credit, a farmer must own 1and;
more owned land gqualifies the farmer for more

credit, This leadse to landownsrs buring



more land than they can productively farm or
buyving land with marginal farming potential in
dﬁder to qualify for the produﬁtian credits, In
some caces, thie has led to farm land prices which

are above their normal economic rent uvaxlus.

12 Land is & relatively supply inelastic input. GOne
effect of the subsidized credit program is to

increase the demand for factor inputs. Therefore,

-t

h

D

as the demand for inputs increases,
price of land rises relatively faster than the

price of other inputs.

The Minimum Price Frogqram

The minimum price program was designed to increase
production by reducing risk and the uncertainties of price
variability., It covers 42 commodities but not wheat,

sugar, coffee or cocoa.

bWheat Subsidy Frogram

The Brazilian government buys 211 domestically

produced wheat and 211 imported wheat. The importing

agency is the Juntza Deliberative do Trigo (khezat Eoard:

which is located in the Bank of Brazil. There are no

private wheat companies so the government has moncopols
contral over prices and regularly decides prices to

producers and COnsSumers.
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Producers usually receive a price higher than the
international price. The producer subsidy iec defined as
the difference between the price received by producers and
the intermnational delivered wheat price, including cost and
freight (CIF>, times the amount domestically produced.

After buying the wheat from the producers, the
government sells the wheat at a government set price to
privately owned mills. The mills process the wheat znd

sell it to retailers. The mill price i

[J1]

the price paid by

retailer etz the margin

hd

11}

to the mill., The government =zl

i
1]

An]

0

u

that the millse charge fto process the wheat, usually 15
percent of the price to the retailers. Thus, the
government completely controls the price paid by retailers.
The mill price tends to be lower than the international
price. The consumer subsidy is defined as the ditference
between the international cost and freight, CIF, price and
the amount paid to mill operators by retailers, times the

amount processed by the mills. Since the govermment buy

and sells all domestic and imported wheat, these subsidies
are clearly detined.

The effect of the consumer subsidy has been fo
increase quantity demanded which has led fto greater wheat
imports. 0One of the stated chjectives of the consumser
subsidy is to reduce inflation since wheat products make up
12 percent of food coste and 2.5 percent of general liwing

ts. It 1

o
in

i

co .o ie intended to help peoples on low incomeszs,

to redistribute wexlth and to promote political stability.
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The producer subsidy is intended to protect wheat
farmers from fluctuations in the world price of whext,

It al=so is intended to protect wheat farmers from 1ow

1]

consumer wheat prices and subsidies on cther dqmeatic Crops
and to promote domestic production in order to decrease
wheat imports,

Table XII shows Brazil‘s domestic wheat price per ton
including transportation and storage <column 1), the
average CIF import price per ton including port and
transport costs to the mill {(column 2), and the government
set price ta the millse fcolumn 3). During the =tudy periad
1783 to 1985, the producer price exceeded the awverage
import price in every year except 1773 and 1?74, In thecse
two years international prices were unusually high because
of & wheat cshortage caused by large Scoviet block imports.
In sverv other year the Brazilian gowvernment subsidized
their wheat producers. The producer price was over ftwice
the average import price in 1983 and 19285 because of low
world prices in those rears.

Table XII ahdwa that the real price of whext paid by
Brazilian consumers, a5 indicated by the mill price,

declined steadily from 1945 to 1786 (column 32, Consumers

11

paid a premium for wheat until 1973, paring a price higher

than the average import price.



TABLE X11

BRAZIL’S DOMESTIC WHEAT PRICE, AVYERAGE CIF IMPORT
PRICE AND MILL DELIVERED PRICE 1945-1983 a

Year Brazilian  Average Mill
Producer Import Price ratios
Price Price b
{1) {2) ) {13/(2) (1203 (237(3)

19868 dollars/metric ton

1945 283 174 264 1.44 1.48 .85
1946 291 144 198 1.33 1.27 .83
1947 223 146 192 1.34 1.14 .88
1948 227 13a 166 1.51 1.37 i
1969 213 118 158 1.88 1.42 7
1778 178 183 148 1.84 1.13 .48
1971 174 116 1464 1.52 1.87 .71
1972 147 121 154 1.38 1.a8 77
1973 185 192 135 74 1.19 1.24
1974 271 362 132 .89 2.85 2.38
1973 249 224 161 1.11 2.47 2.22
1974 224 198 24 1.13 2.33 2.88
19727 233 128 188 1.82 2.14 1.19
1978 228 148 93 1.4% 2.37 1.59
1279 187 163 44 1.13 2.92 2.55
i9¢e8 223 187 42 1.28 3.36 4.43
1981 263 174 97 1.51 2.71 1.79
1982 191 135 113 1.23 1.49 1.37
1983 383 144 87 2.18 3.48 .86
1984 243 124 92 1.%98 2.66 1.35
1985 276 112 23 2.44 2.91 1.18

a The original data was given in 1977 Cruzeiros and
converted into 1988 U.8. dollars.

b Price set to mills by the government. The government credited
an additional 15 percent of this value to the mills, <o the
true cost to the mills was 15 percent less than this value.

Sources: 1, 2 Banco do Brasil
3 The World Bank

0l



Table ¥I1 shows that the ratio of average import price

3

ta the mill price (column 7) was less than one until 1773,

[11]
i

After 1773 the ratio stayed above one indicating & consumer
subsidy. The consumer subsidy peaked in 1786 with a ratio
of 4.45. The consumer subsidy has declined since then
because (1) Brazil has implemented austerity measures to
contral its foreign debt; (2) world wheat prices have been
low; and ¢32) the producer price was still being heavily
subsidized leaving less funds to subesidize consumers.
Column 4 showe the ratio of the producer price to the

average import price. It shows the ratioc was above on

b

indicating & producer subsidy, in every year except 1773
and 1974. Since 1275 both producers and consumersz hawve
been subsidized., Column S showe the ratic of the producer
price to the consumer price and is a positive indicator of
the total subsidy to both producers and consumers. This
ratio has consistently been greater than one, with a low of
1.87 in 1971 and % high of 5.34 in 1730,

Comparing columns two and three in Table XII, there is
same ewidence that when average import prices decreased,
cansumers paid more, but when average import prices
increased} cansumers paid less. From 1%74% ta 1576 the
average import price of wheat fell from 118 constant U.5.
dollars per metric tons to 163 dollarse per metric ton, but
the mill price rose from 1568 to 148 dollars. Similarly,
from 1974 to 1977 the average import price fell from 158

dollars to 128 dollars, but the mill price rose from 74
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dollars to 188 dollars. 0On the other hand, when average
impor-t prices rose from 121 dollars in 19272 to 2832 dollars
in 1974, the mill price fell from 134 dollars to 132
dollars., It seems paradoxical that when international
prices are low consumers pay more, but when internaticonal

S

prices are high, consumers payr less. #&A possible

w

explanation is that consumere help subsidize producers when
worid wheat prices are low. When world wheat prices are
high, producers help subsidize consumers.

I¥f wheat can be imported cheaply, the government uses
funds saved in consumer =subsidies to raise the producer
subsidy. ©Studies have suggested, for example, that F.L.
488 wheat imports had a positive impact on Brazil‘s
domestic wheat production (Hall, 1?88). Rewvenues saved by
importing cheap wheat were used to subsidize producers.

Cne reason why a country, ecspecially a develaping
country, would encourage the domestic production of 2
commodi ty that could be imported more cheaply is because of

a policy Known as "import substitution". This is

xQ

development strategy used by many developing countries
{Pearce, 1983)>. The theory behind import substitution is
that a dewveloping industry, in this case wheat production,
needs governmental protecticon in order to grow and
eventually be competitive with the maore mature industry in
the developed countries. This mar¥ lead to subsidies and
trade barriere to help the domestically produced product.

The aim of import substitution is to replace imports and



foster domestic production and hope that ewentually the
pratected industry will be abkle to survive without
government support. Pearce points out that other import
substitution policies for manufactured goods tend to
accelerate rural-urban migration. In order to redress this
problem the Brazilian government may have included
agricul tural products in its import substitution policies.
In recent years, the Brazilian government has tried to
reduce the consumer subsidy for wheat. For example, in
1983 the consumer subsidy was scheduled to be completels
removed, but this action was postponed for political
reasons until 1985 and again postponed. Table XIII shows
the price of wheat flour and wheat substitutes in Brazil on

November 4, 1983.

TABLE XII1

RETAIL PRICES OF WHEAT AND WHEAT
SUBSTITUTES ON NOVEMBER 4, 1983

Commodi ty Cruzeiros/Kg.
Wheat flour 256,00
Corn flour 376.00
Potatoes, White 438.00
Rice, long grain 440.00
Beans, carioguinda 566.00

Source: United States Department of
Agriculture, Foreign
Agricultural Service, Attache
Report No. BR 3348
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Im spite of the reduction of the subsidr, wheat
consumption did not fa11. This may be because substituts
products are still more expensive than wheat. 0One result
of the consumer subsidy has been an increase in per capita

consumption of wheat and a reduction in per capita

f

cansumption of wheat substitutes such a

"

. black beans,

Py

manioc and rice.

Fertilizer Paiiciee

Since 19585, fertilizer consumption has grown Z@
percent per »ear. This rapid growth in fertilizer

consumption is due, in part, to the fact that commodityr

Vi
1]
~+
ot
-

prices received by Brazilian farmers have increased
than prices paid for fertilizer.

The price of fertilizer is set at the retail level by
the goverrmnment., Much of the wolatility of internaticonal
fertilizer prices is absorbed by the retailer’s profit
margin. &t the same time, the farmer pars, on averzge,
more than the world price and, in this way, helps to

subesidize the domestic fertilizer industry. For esample, =

o]
(3]

Brazilian farmer twvpically will pay from S0 percent to i
percent mare than an American farmer for a given
tertilizer. As world fertilizer prices decline, this
differential increases, and as world prices increase, the
differential decreases. Thus, the Brazilian government

b

[

eps domestic prices relatively stable.



Table XIV compares prices paid for fertilizers in
Brazil relative to werld prices. It showsz the ratics
between prices paid by Brazilian farmers and import price
for various types of fertilizers during 1978, This gives
an idea aof the relatively higher costs of domestic

fertilizers in Brazil.

TABLE X1V

DOMESTIC COST TO BRAZILIAN FARMERS OF FERTILIZERS AND
FERTILIZER INPUTS RELATIVE TO IMPORT FRICES, 1978

A, Fertilizers Domestic/Imported
Price Ratio

Superphosphatie Simple .89
Superphosphate Triple 1.44
Mono-émmonium Phosphate 1.47
Di-Ammenium Phosphate 1.31
Urea 1.15

B. Fertilizer Inputs

Phosphoric Acid 1.45
Phosphoric Rock 1.22
Ammon i um 1,74

Source: Adapted from Incstitutoc de Pesquisas
Tecnologicas do Sao Paulo, Centro de
Ectudo de Fertilizantes, "Perfil tecnico
Economico do Setor de Fertilizantes,"
Sao Paulo, 1979, p.114,

1)
X
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To compensate farmers for higher—than-world prices,

the Bank of Brazil offers zero interecst, six-manth,

]

fertilizer locans. Given the high rate of inflation in

Brazil, the actual cost of fertilizer to the farmer is, on
average, 28 percent less than without the loan since the
farmers wauld be repaying the loans with inflated currency.
In effect, the government subsidizes both the fertilizer

induzstry and the farmer at the same time.

Tax Policies

Two major taxes, the rural land tax and the income tax
are relevant policy variables affecting Brazilian
agriculture, The rural land tax was designed to promote
the efficient use of agricultural land. #@As modified in
1979, it exempts smaller farme while taxing at progressive
rates as farm size increases. This tax partially offsets
the effecte of other policies such as the production credit
program which, because the credits are based on acreage
planted, disproportionately benefit large landholders.

The rural land tax can be increased or decreased
according to the degree of land utilization and the
efficiency of utilization as measured by rield per hectare.
The maximum tax rate is 14 percent of the walue of the
land. One purpose of the tax is to discourage speculative

land buying and thus promcte the productive use of farm

land. Since the amount of agricul tural credit depends on

the number of acr

hd

g planted in a particular crop, and since
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the credit interest rate is so heavily subsidized, & 1ot of
agricultural land in Brazil iz uced inetficiently in order
to claim a larger crop area. another =ffect of the credit
program has been to encourage land speculation, with the

credits being used to buy more and more land. It favor

[1(]

farmers who already own large farms. Thus, the rural land

tax is seen as both a war to promote the efficient use of
farm land and as & way to partially redress the unequal
advantages that the agricultural credit programs have given
ta large landholders.

The income tax is highly favorable to agricultursl
earnings charging only a flat rate of six percent, compared
with 28 percent in other sectore of the economy. In

addition, there are so many exemptions that most farmer

pay no income tax at a1l (The World Bank, 17832).

Macroeconomic Variables

Much of Brazil‘s development haes resulted from capitzl
borrowed in international money markets. The larger the
debt the more it ie intfluenced by internaticonal interest
rates and therefore by the macroeconomic policies of other
countries. Takle XV zhows the size of Brazil s foreign

debt from 1972 through 1983,
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TABLE XV

BRAZIL’S FOREIGN DEBT

Year Foreign Debt

millione of 1986
U.S5. dollars

1972 $ 8,848
1973 18,083
1974 13,758
1975 17,348
1974 23,828
1977 29,723
1978 40,242
1979 47,522
1980 51,458
1981 47,341
1982 83,205
1983 91,162

Sources: Statistical Abstracts
of Latin America and
Economist; Quarterly
Economics Review of
Brazil

Table ¥ showe that Brzzil borrowed heavily in the

1978 and early 17887

(1]

. Mo doubt the rapid sconomic

-
‘

growth of 7.3 percent per year justified borrowing,

specially during this period of rapid industrialization.

 d

@e shown in Table xXMI1, the borrowing was also justified
because of the increase in exports, especially manufactured
exports. Thece exports would help repay the foreign debt,

The reason for the concern over Brazil s increasing debt,



£
02

as well as that of other deuelcping countries, was the
unforeseen shocks that occurred in the world economy in the
late 12787s and early 17887s., In 1779 the price of cil
increased sharply. This resulted in more of Brazil s
export earnings used to import oil and less available for
debt repayment. &t the same time, the demand for EBrazil’s
manufactured exports declined as the world sconomy went
intc recessican. According to the Internaticnal Monetary
Fund ¢IMF), trade among all countries in the world peaked
in 1986 at 1.8 trillion U.5, dollarse. World trade fell to
approximately 1.4 trillion dollars by 19832, & decline of

nearlty 12 percent {(World Watch Institute, p.18), World

D

economic growth declined from 3.5 percent per »ear between
1973 and 1979, to only 1.7 percent between 1977 and 1783,
This decline led to the decline in demand for Brazil’s
exports and hence in its ébi]ity to repay its foreign debt.
At the zame time, real interest rates increased during the
19787 and 1986, This made debt repayment mors
difficult.

Table X1 chows the Cruzeiros/dollar exchange rate,
inflation as measured by the Brazilian consumer price index
and national income exprecssed in Cruzeiros., The high rate
of inflation shown in Table X¥WI may be attributed to

Brazil‘s

0

Xpansionary monetary palicy.



TABLE XV1I

BRAZIL’S EXCHANGE RATE, CONSUMER
PRICE INDEX AND NATIONAL INCOME

Year Cruzeiro/ Consumer MNational
Dollar Price Income in
Exchange Index Billions of
Rate 1986=160 Cruzeiros
1945 1.90 1.4 42
19244 2.22 2.8 48
1967 2.46 2.7 81
1948 3.460 3.2 115
1949 4.87 4.8 133
1978 4.59 4.9 184
1971 5.29 3.9 245
1972 5.93 6.8 324
19273 6.13 7.7 454
1974 6.79 9.8 663
1975 8.13 12.7 244
1974 10.47 18.8 1518
1977 14.14 25.8 2323
1978 18.87 35.8 3498
1979 26.93 94.7 5845
19386 92.71 166.0 12125
1981 23.12 285.468 233446
1982 179.31 407 .0 48225
1983 577.84 784.7 128248
1784 1848.83 2922.5 384948
1985 6266.060 9556.0 1298248

Source: International Financial Staticstics
The International Monetary¥ Fund
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U.5. — Brazil Agricultural Trade

Table ¥WII shows the uaiue of total trade and
agricul tural trade between Brazil and the United States
from 1943 to 1785, Most of EBrazil‘s agricultural exports
to the United States consisted of coffee, cocoa and sugar;
most United States agricultural exporte to Brazil consisted
of wheat and corn. Table XVII shows that the value of
Brazilian agriculturxl exports to the United States in 178E
was about five times the value of agricul tural imports from
the United States, 2.2 billicon daellars versus .47 billian
doltars. At the same time, Brazil‘s total exports to the
United States were approximately two and & half times its
total imports from the United States, 7.5 billion dollars

versue 3.1 billion dollars.

1

Brazil“s exports to the Unijited States changed
fundamentally from being primarily agricultural in 1245, to
being Iérgely non—agricul tural by 1985, While Brazilian
agricultural exports to the U.5. constituted over three
fourths of total exports in the late 178875, they accounted

for lees than one third in the mid 198687 as Brazil became

1n

industrialized and expanded its exports to include

manufactured goods.



TABLE XVII

VALUE OF TRADE, U.S.-BRAZIL, TOTAL
AND AGRICULTURAL 1945-1985

Brazilian Exports to the United States Exports
United States to Brazil
Year Total fAgricul- AT b Total Agricul- AT b
tural tural
miilions of U.S. # millions of U.S. %
dollars a dollars &
1945 545 413 76 328 59 18
1964 483 484 8e 363 161 18
1947 9392 441 82 544 118 28
1948 671 564 84 783 88 12
1949 615 499 81 667 49 1@
1970 478 336 80 838 68 3
1971 762 382 74 263 28 ?
1972 932 668 71 1,235 48 3
1973 1,171 711 61 1,983 271 14
1974 1,472 1,831 42 3,867 248 3
1975 1,448 772 53 3,034 323 11
1976 1,722 946 36 2,788 235 9
1977 2,231 1,385 62 2,412 111 5
1778 2,789 1,337 35 2,933 534 18
1979 3,879 1,383 49 3,487 236 14
1786 3,686 2,819 33 4,384 4688 16
1981 4,333 1,985 44 3,733 718 19
1982 4,171 1,495 36 3,380 524 16
1983 4,943 1,455 33 2,528 47% 1¢
1984 7,288 2,111 29 2,399 568 28
1785 7,545 2,233 31 3,070 478 15

a Dallare are unadjusted for inflation
b AT = percent agricultural exports of total exports

Source: Foreign Agricultural Trade of the United States



Table *MII shows that while Brazilian exports to the
.5, shifted from being predominantly agricultural to being
predominantly non—agricultural, U.S. exports to Brazil
became more agriculturally based. U.S. agricul tural

1t of

=

exports to Brazil grew after 1977 to at least 15 perce
total U.S. exports to Brazil. Table X¥XVII alsc shows that

from 19488 to 1988, the United States had a balance of trade

D]

1]

]
T
w

surplus with Brazil, but since then, there has b

).l
fi1]

widening deficit. This reversal in the balance of ftrad
since 1%88 is due, in part, to Brazil’s large foreign debt
which has caused a shortage of hard currencry needed to buy
foreign producte. Brazil had an agricultural trade surplus
with the United States during the entire period.

Table XMVIII shows the relative importance wheat has in
United States exports to Brazil. On average, whesat
accounted for approximately 72 percent of the value of 11
United States agricultural exports to Brazil from 1745 to
1985 and 22 percent since 1%781. Wheat averaged
approximately 18 percent of total U.S5. exports to Brazil
from 1745 to 1785, After 1788, when the total walue of
U.5. exports to Brazil declined, the relative walue of

wheat exports increased to approximately 15 percent.



TABLE XVI1I

VALUE OF UNITED STATES WHEAT EXPORTS TO BRAZIL RELATIVE
TG OTHER AGRICULTURAL AND TOTAL EXPORTS

Value of U.5., Exports to Percentage of U.S.
Brazil Exports to Brazil
Consisting of Wheat

Year Total Agricul tural Wheat Total Agriculturxl
a a b
in millions of U.S. dollars * percentage
1945 328 59 34 18.4 37.4
1944 565 101 a8 17.9 g7.1
1967 346 110 78 14.3 78.9
1948 783 88 75 18.4 85.2
1949 867 49 49 7.3 71.8
1978 838 48 33 3.9 458.5
1971 9243 28 58 6.8 4.4
1972 1,235 48 33 2.7 48.5
1973 1,903 271 288 16.9 76.7
1974 3,847 248 214 7.6 a9.2
1975 3,034 323 261 8.4 88.8
1974 2,788 255 233 8.4 ?1.4
1977 2,412 111 63 2.7 38.6
1978 2,933 534 359 12.2 67.2
1979 3,487 536 234 4.9 43.7
1780 4,304 686 321 7.3 47.2
1981 3,733 718 629 14.8 88.6
1982 3,380 926 4461 13.4 87.4
1983 2,528 479 423 16.7 88.3
1984 2,599 568 398 13.3 78.3
1985 3,870 470 341 1.1 72.5

*# Dollars are unadjusted for inflation

Sources: a  Foreign Agricultural Trade of the United States
b  Banco do Brasil

[ax]



The United States ie Brazil‘s largest supplier of
wheat, Table XIX shows total Brazilian wheat imports as
well as U.5., commercial and non-commercial exports for 1745

[ 'F

T

through 1985, Table XIX also showe the relative shar
Brazil“s wheat imports held by the United States. #Although

Brazil has become less dependent on imports as x percentage

o
[T

of total wheat consumption, the absolute amount of wheat
imports substantially increacsed from 1945 to 1785, Table
¥1X shows that the U.5. share of Brazil‘s wheat imports

increazed from an average of 41.7 percent for the first 18

vears of the study period, to S4.7 percent for the last 11

-

v*ears. Howewver, this share has fluctuated from less than
one—third to over two-thirds of total Brazilian wheat
imports.

Table XIX <hows that the pericd in which the U.%., had

n

the largest market share occurred in the early 17887

possibly because of the U.S5. grain embargo on the Souiet
Union which resulted in Argentina shifting much of its
exports from Brazil to the Soviet Union.

The waolatility of U.5. wheat exports to Brazil may be

due to the interrelaticonship of policy wariables in EBrazil,

“ampl

[y
in
i

the United States, Argentina and Canada. Some re

i

L

export credit programs, long term grxin agreements, pric
policies and agricultural credits. Other possible factors
1

wels of

Brazilian macroeconomic variables such

()
s
in
M

ar

financial indebtedness, interest ratese and inflation. In
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addition, the price of U.5. wheat and the prices of

Canadian and Argentine wheat may be important factors.
TABLE XIX

U.S. SHARE OF BRAZIL‘S WHEAT IMPORTS

Year Total Commercial P.L. 468 U.5. Share
Brazilian U.S. Wheat Wheat to of Brazil’s
Wheat Sales to Brazil Wheat
Imports Brazil Imports
—————— 1888 Metric Tons --—--—- 4

1945 1982 278 258 27
1966 2447 785 422 49
1947 2433 450 498 47
1948 2417 478 448 a8
19469 2387 435 450 38
1978 1488 518 168 37
1971 1727 5368 287 47
1972 2749 1189 8 43
1973 2862 1134 8 53
1974 2145 785 a8 36
1975 3678 1988 8 44
1974 3143 1238 8 3¢
1977 2844 1473 8 59
1978 4260 2254 8 34
1979 3788 1255 @ 33
1786 45929 2799 ] 41
1981 4008 2458 ] 56
1982 4185 2720 ] &6
1983 4291 2376 8 33
1984 4563 2541 8 Sé
19895 3448 1483 @ 49

Source: Tomasini, CNPT/EMBRAPA
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Income Elasticities of Brazilian

Food Commodities

Table XX shows the income elasticities for wheat

staple foods in Brazil.

TABLE XX

INCOME ELASTICITIES OF VARIOUS FOOD

COMMODITIES
Commodi ty Elasticity
Wheat a.38
Corn 8.25
Other Grains ¥ @8.58
Rice 8.13
Beans {pulses) ¥* -6.28
Sovbeans 1.46
Other oilseeds -8.38
Beef a.s0
Poultry 6.80
Fork 8.48@
Milk {fresh> g.48
Eggs a.58
Apples g.88
Oranges a.z6
Bananas -8.18
Manioc -@.34
Sugar *#% 6,28
Tomatoes a.d48
Onions a.40

* Barley, oats, rye, sorghum

#% Mostly black beans

*¥%#% For human consumption only
Scurce: UEDA, Economic Research

Service. Brazil - An
Export Market Profile

and



Table XX shows that wheat has a relativels low but

positive income elasticity of .268. This means that a cne

a
Wi
o
3
e
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I}
a

percent increase in income will increase wheat co

ane have a higher income elasticity of

[ ()

by .2 percent. Sorb
1.46. A few of the commodities, such as black beans,
bananas and manicc have a negative income elasticity; as

incomes increase, less of these commodities are consumed.

This chapter ha

W

described Brazil“s agricul tural
zector in general and its wheat production sector in
particular. Policy variables in Brazil that influence
wheat production and consumer demand were identified.
5till to be considered are U.S. policy variables and those
of the competing wheat exporting countries, Argentina and
Canada. A major area of further study will be credit
policies and non-price competition: for example, interest
rate competition among wheat exporters. Chapter III
examines the export policies of the United States, Canada

and Arogentina.,



CHAFTER 111

BACKGROUNMD ON EXPORT POLICIES OF

THE U.S5., CANADA AND ARGEMNTING

Brazil’s three major wheat suppliers are the United

States, Canada and Argentina, in order of total metric tons

cshipped between 1?45 and 1985, There were also miner and

1]

gporadic wheat shipmentse from other sourc uch as Fr

L}
w
i}
i
4]
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o

Each supplier has unique supply characteristics and policy
makeups that reflect the wvariocus economic, gecgraphic and
political idiosrncracies. Price differentials and market
sharee of the three supplierse vary markedly from aone year
te the next. These fluctuations are a2 result of the
volxtility of grain markets in general, with the random
variable of weather conditions in different parts of the
wor-id affecting particular markets,

Like weather conditions, political wvariables are also
of a random nature. For example, in 1926 the United States
imposed & grain embargo on the Soviet Union. @As a result,
Argentina became a2 major wheat supplier to the Sowviest Union

that year and hence sold less to Brazil. This resulted in

the U.S. and Canada selling more wheat to Brazil in 1728,

o
[0
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Furthermore, Brazil’'s domestic wheat supply is highlys
valatile. This vaolatility may influence tatal wheat

imports as well as marKet share among the esxporting

hd

countries. Brazil‘s wheat production and policy variables
may have different effects on each of the wheat supplring
countriese. Alsc the impact of policies of the wheszat
supplying countries, such as price, may vary between
countries. Price elasticity of Brazilian demand may vary
between wheat supplying countries. This means that one
supplier may be able to use price more effectively than
another to increase markKet share while ancother country mayr
be able to use non-price policies more effectively.

Table XXI shows Brazil‘s wheat imports from 1943 to
1985 and market cshare of the variocus wheat exporters.
During that pericd, Brazil significantly increased its
wheat importse from 1.9 million metric tons to 3.5 million
metric tons, with a record of 4.8 million metric tons
impor-ted in 1726.

The principle commercial wheat supplier to Brazil
until 1?78 was Argentina. During the 124873 a number of

different countries sold

in

poradic but significant amounts
of wheat to Brazil’s wheat market. Some of these countries
included Italy, Spain, France, the U.5.5.R.,, Australia and
Hungary. @&t that time the United States was supplyring

large amounts of wheat to Brazil under the Public Law 428

program “P.L. 488>, This is a concessional sale m

1]
w

progr

)
g
i,



that provides wheat to countries with

lTiving at

low cost to the receiving country.

TABLE

XX1

BRAZILIAN WHEAT IMPORTS BY MAJOR EXPORTERS

low standards of

Year Total u.s. PL4G8E Canada Argentina Other
imports in thousands of metric tons

1745 1,782 278 258 8 1,292 78
1964 2,447 783 422 8 1,848 208
1967 2,433 658 498 @ 658 635
1948 2,417 470 448 8 1,844 435
1969 2,307 433 458 8 1,000 422
1970 1,486 518 108 300 762 8
1971 1,727 538 287 460 350 14a
1972 2,749 1,189 8 368 1,280 48
1973 2,862 1,136 8 468 5268 8
1974 2,145 7835 8 1,300 8a 8
1975 3,876 1,768 ¢ 806 248 5@
1976 3,163 1,238 8 818 1,855 68
1977 2,844 1,673 8 455 355 141
1978 4,280 2,254 8 1,221 441 284
1979 23,788 1,255 @ 593 1,972 @
1980 4,399 2,799 8 1,800 8 8
1981 4,800 2,450 @ 935 285 128
1982 4,185 2,728 8 1,256 8 135
1983 4,291 2,374 @ 1,508 415 a
1984 4,383 2,341 a 1,500 442 8
1985 2,448 1,483 8 1,060 &8s 16a
Socurce: Tomasini Agency, CNFT/EMBRAPA

Table ¥XI shows that the years 1978 and 1771 marked

maJjor change in the Brazilian wheat markKet that continues

[/



to the present time. Canada began supplring wheat to
Brazil for the first time in 1978 and has remained a major
supplier to the present time. &lso in 1978, other
importers dropped out of the markKet or became insignificant
suppliers. That markKet situation has alsc continued to the
present. In 1971 Argentina ceased to be the principle
commercial supplier; that role shifted to the United States

and continues to the present time. Alesc in 1971, the

United States ended concessionary wheat shipments under the

F.L. 488 program. Table XXI suggests that U.S. dominance
in Brazil’s wheat market in the 19787=c and 19887 may have
been facilitated by the P.L. 4868 program. U.5. commercial

sales to Brazil increased from 278 thousand metric tons in
19865 to & pealk of 2.8 million metric tons by 1726,

Table X¥I also rewveals some of the effects of wheat
agreements and embargoes. In 1979, the U.5. =igned z maljor
new wheat agreement with the Soviet Union. This agreement
resulted in the diversion of some U.5. wheat from Brazil to
the Soviet Union. This created an opportunity for

rgentina to €ell more wheat that »ear to Brazil. From

1978 to 1979, =a

]
—

e fF .5, wheat to Brazil fell from 2.25

)]
]
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million metric tons to 1.25 million metric tchs, while
Argentine sales increased from .44 million metric tons to
1.7 millicon metric tons. However, in 1726, the U.5,
abrogated the Sowviet agreement with an embargo. Argentina
sald a1l its wheat that year to the Scviet Union and none

te Brazil. From 1?7% to 1788, sales of U.S. wheat to



Brazil increased from 1.25 million metric tons to 2.28
millicon metric tons, while Argentine sales fell from 1.%77
million metric tons to 8. This condition continued in 1731

and 1782 with Argentine wheat sales ta Brazil in thos

b

vears only .2 million metric tons and @ metric tons,
respectively.

In 1978, Brazil began to buy whezxt from Canada under
multi-ywear agreements. Argentina has also signed lang term

wheat agreementes with Brazil. Erazil has not negotiated

Table X¥II cshowe market share in the Brazilian whezxt market
among the United States, Canada and Argentina.

Table XXIII shows pricee paid by Brazil in current

dollars per metric ton for imported wheat from 1245 t

o

[}
—
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1985. There were no prices for Canada from 1745 t
because there were no Canadian sales in those rvears.

Agreements do not account for x11 of the wvariation in

prices among competitors., Other variables such as lack of

n

b
(

storage capacity in Argentina, timing of sales, perceijuw

m

quality of wheat, speed of delivery and shipping schedules

are examples of other factors that can result in price

differentials.



TABLE XX11

MARKET SHARE IN BRAZIL‘S WHEAT MARKET BY
THE UNITED STATES, CANADA AND ARGENTINA

Year Brazil‘s Uu.s. Canadian Argentine Share of Brazil’'s
total Wheat Wheat Wheat Wheat Market by
Wheat Exports Exports Exports Country
Imports to Brazil to Brazil to Brazil U.5. Can Arg
imports in thousands of metric tons V4 e “
1945 1,902 528 a 1,292 27 ] 48
1944 2,467 1,287 8 1,848 49 8 43
1967 2,433 1,148 8 458 47 8 27
1948 2,417 ?18 8 1,864 38 8 44
1949 2,367 883 8 1,080 38 a 43
1978 1,488 4618 389 742 37 18 435
12721 1,727 817 486 358 47 23 28
1972 2,749 1,189 368 1,200 43 11 44
1973 2,842 1,134 460 524 53 19 24
1974 2,165 783 1,300 86 34 &8 4
1975 3,870 1,780 Be0 248 44 24 g
1974 3,143 1,238 818 1,835 39 26 33
1977 2,844 1,673 433 355 59 23 12
1978 4,200 2,254 1,221 441 34 29 11
197% 3,788 1,255 333 1,972 33 15 52
1780 4,599 2,799 1,808 8 41 39 8
1981 4,084 2,456 933 285 &é 23 S
1982 4,185 2,728 1,258 8 44 3a 8
1983 4,271 2,374 1,504 413 33 35 i@
1984 4,583 2,541 1,508 442 36 33 1a
1985 3,448 1,483 1,600 485 48 29 za

Source: Tomasini Agency, CNPT/EMBRAPA

on
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WHEAT PRICES PAID BY BRAZIL TO MAJOR EXPORTERS #

TABLE XXIII

Year u.s. Canada Argentina Querall
dollars per metric ton *#

1943 72.55 np *%¥ 72.51 72.43
1946 71.18 np 469.88 78.47
1967 73.40 np 74.87 73.33
1948 71.33 np 49.23 69.49
1949 35.59 np 38.31 57 .44
1978 52.28 59.36 51.749 53.84
1971 61.77 66.82 é61.31 62.45
1972 72.27 66.42 66.78 67.85
1973 134.88 85.7¢4 92.81 113.92
1974 197.74 194.42 167.71 195.23
1973 157.79 151.35 155.37 157.71
1974 145.86 157.58 135.62 147.17
1977 168.24 182.82 23.57 1@aa.82
1978 121.14 133.461 123.82 124.88
1979 153.684 191.88 138.74 149,58
1988 177.37 282.67 174.87 187.12
1981 187.8% 214,37 173.586 176.84
1982 178.82 285.1¢0 186.88 186.39
1983 141.58 194.83 np 173.74
1984 193.56 167.53 138.25 155.11
1985 153.81 147,72 129.39 147,62
Source: Banco Do Brasil, S.8., Cacex

*

X

dollars are not adjusted for

inflation

calculated by dividing FOB amount paid to exporter by
number of tons purchased.

*%#% np means no price for year in which no sales occurred

5e
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U.5. Export Policies

In general, W.5, export policies, or promotional
strategies, can be categorized into three groups: price,
“non-price and credit. The price strategies tend to
dominate the non—-price because of the homogeneity of bulk
grain productse. More refined products such as bread, pasta

and cereal can benefit from non-price promotional

nd

hd

=

e

Mon-price strategies may attempt to changs tast

preferences in the importing counftry in such a way as t

w
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shift the demand for a11 wheat products or for & particular
kKind of wheat product. This may result from advertising
wheat products or from working with wheat processors and
coutlets. For example, demonstrating to retail ocutlets the
improvement in bread texture when hard red winter wheat is
mixed with soft white wheat could result in a shift in
demand for hard red winter wheat.

Credit has become increasingly important in recent
»ears., Two effecte of credit are (1) to postpone parment
for wheat shipments by countries with hard currency
shortages zllaowing them to import more in the current rear
and (2 to lower the real price of the wheat by subsidizing
the interest rate. The "buy down" is the difference
between the market interest rate and the exporting

government s interest rate.



Price Policies

Frice paoliciese are designed to influence export
prices. One example is the International Wheat Agreement
signed by wheat exporters in an attempt to Keep prices
high. Another is Commodity Credit Corporation (CCC) export
parments and export payments—in-Kind which reduce the price
U.S. exporters charge. & past program wae the Public Law
328 program, phased aﬁt iﬁ 1975, that used funds from
agricul tural import duties to reduce export prices.

An indirect price palicy i the domestic loan rate,

the amount U.5. farmers pay on loans secured by their

commadities. QOthere are deficiency payments that encourag

T

farmers to produce and maritime legicslation that influences
J

shipping rates.

Non—-Price Policies

NMon-price policies are policies designed to

pen
markets to U.5. commodities by promoting U.S. exports and
by removing trade barriers. They can be catecorized into
(17 export market development, (2 policies to improve

market zccesz and {32) barter.

Export Market Development

The main government policy inestrument for developing
export marketse is the Foreign Agricul tural Service Industryr

Foreign Market Development Program, also known as the
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Cooperator Program (Harte, 19832>. The "coogperators" are
producer organizations such as the American Wheat
Association or American Hereford Association that work with
the Foreign Agricul tural Service in planning, evaluating
and financing the programs. The purpose of the programs is
to promate U.5. farm exports. @An economist with the USDA,
Paul Harte, identified seven non—-price promotional

strategies. They are:

1. Trade teams

2. Adverticsing

3. Pofnt of sale promotions

4. Trade servicing

5. Commodity pull techniques

4. Trade shows, fairs, and exhibits

., Publicity and public relations

Trade Teams. Trade teams, or trade missions,

represent a firm, industry or group of industries. Their

m

ffectiveness lies in making percsonal contacts abroad and

~+
M
11

s opportuni

m

getting first hand Knowledge of sal

ABdvertising. #Advertising is used in foreign news-—

papers, magazines and television and is tailored to the
particular country. It may be the most effective war of
reaching masses of consumers and influencing tastes and

preferences.



Point of Sale Promotions. Promoters adwertise the

product at the point of sale using representatives to giw

) 4]
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out samples, toc show how to use the product, and to dis-
tribute pamphlets. In the case of wheat, & group of spec-
ialists might vwisit a mill or bakery to demonstrate the
advantages of a particular process of milling. They may
demonstrate wheat preparation or the uses of a particular
yariety of wheat. They may introduce new whext products or

help the mill or bakery promote wheat products.

rade Serwvicing. Trade servicing includes support

services to the importer of the product. Three categaories
of trade servicing are the following:
(1> Supplying the importer with information about
product availability and prices. The use of regular

publications and phone calls may create good will and

[ =4

customer loralty.

L2) Technical informaticon about processing the product
and quality control. This information may make the
impor-ter more quality conscicous and thereby help
American exporters.

£33y Marketing assistance to create greater demand for

(4]

the product such as T.4. and radio commercials,.

Commodi tv Pull Techniques., Commodity pull tech-

niques ares used mainly by trade associations to increase

"

xles of & commodity by changing tastes and preferences in

overseas markets., The methods may invalve cocking demon-—
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strations, consumer research, recipe promoctions, and mar-
Keting advice to local business. For example, the United
States Feed Grainé Cnunﬁil has promoted conaumﬁtion ot
livestock products which, in turn, increased demand for

feed grains.

Trade Fairs, Showe, and Exhibits. Internaticonal

trade fairs are open to the general public and feature the

commodities and products of many countries. In th of

hd
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wheat, there may be machinery displared for mill operators
and bakeries or exhibits of wheat products. Trade =hows
are sponsored by the Foreign Agricul tural Service in 21
countries and allow U.S. exporters to meet directly with
business people in the host country. The shows focus on
individual countries and on facilitating interperconal

exchanges.

Publicity and FPublic Relations. PFublicity and pubklic

relations techniques may be used to improve visibility and

acceptance of certain commodities. In some cases, there

[
1
i

may be social or religiocus barriers that discourage the
of a commodity., Discovering how to overcome the barriers

ies essential for a commodity’s acceptance. For examples

Tt
.}

Japan, the number "four" is considered unlucky, so American
golf balls packaged four to a bnx were repackaged in boxes

of thr

g
1 ()

to make them more acceptable in the Japanese

market. Wheat is & good example of a commodity that has

grown in acceptance and replaced other staples such as rice



and beans through the use of publicity and public
relations. In many parts of the world, wheat i=s a

relatively new food commodity which has gained acceptance

only in the last 28 or 368 years.

The Cooperator Program that coordinates export market

development is relatively new. Table X¥IYW shows the zannual

expendi tures on the Cooperator program. The program gr

ho
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in each year between 1779 and 1724 and almost doubled fram
14.7 millfon dolarse in 1979 to 21.7 million dollars in

17g4.

TABLE XXIV

FAS ANNUAL EXPENDITURES ON
THE COOPERATOR PROGRAM

fear Expenditurecs in
millions of
U.S. dollars

1979 16.7
1780 18.8
1981 28.2
1982 28.6
19683 22.4
1984 31.7

Source: Foreign Agricultural
Service, USD&
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Policies to Improve Market Access

Most of the policies designed to improve market access
consist of agreements to reduce restrictive trade practices
and are covered under the General aAgreement on Trade and
Tariffs (GATT?. These agreements cover unfair import .
policies such as gquotas and import taxes., COther agreements
reduce untair export practices such as zubsidized exports.
In addition, there are bilateral trade agreements that work
to the mutual advantage of both countries and specifw
maximum and minimum purchases. In the case of Brazil,
import taxe;, tariffs and quotas have traditionalls been a

problem for U.S. exporters,

Barter

The United States Departmeﬁt of Agricul ture can
sometimes export grain in exchange for a commodity or
product when the ather country is cacsh deficient or when =z
barter agreement would be mutuxally preferable to either
cash or credit. This arrangement can sometimes be used to
aovercome trade barriers such as taxes and gquotas in ane

country or both.

Credit Paolicies

Credit may be as important as price in international

rain marketing., Many countries do not have sufficient

[In]

hard currency to import the desired amcount of wheat, or
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they mar prefer to use wheat credits in order to use the
hard currency for other imports. Credit may also be
offered at less than world interest rates or "blended" with
zero interest loans that are guaranteed by the exporting
country¥’s government. Credit is blended by offering a
fixed amount of zero interest government guaranteed credit
for each unit of commercial credit that is approved to the
importing countr¥. This produces a packKage of blended
credit that has a lower interest rate than the normal

commercial interest rate.

TABLE XXV

EXPORT-IMPORT BANK AND COMMODITY CREDIT
CORPORATION AGRICULTURAL EXPORT CREDIT

Year Eximbank cce (1

in thousands of dollars

1971-1972 {Average) 81,800 1,047,308
19746-1988 (Average) 77,400 1,328,488
1981 48,600 1,862,208
1982 48,400 1,384,508
1983 91,708 4,435,900

1 Includes GSM-181, GSM-182, GSM-5 and Blended Credit

Source: United States Department of Agriculture,
Economic Research Service, Agricultural
Export Programs and Policy, S. Elaine
Grigsby and Cathy L. Jabara



Table XXV shows the amount of export credit supplied
by the Export-Import Bank as well as the Commodity Credit
Corporation, the two U.5. government lending agencies for
overseas grain buyxers. Table XXV chows that most of the
credit came from the Commodity Credit Corporation (CCCO
which grew from approximately one billion dallars in
1971-1972, to approximately four and a half billion dollars
in 1?83. The CCC export credits in Table XXM were
allocated under four export credit programs during this

nd

0

period. These programs are GEM-181, GSM-182, GSM-5
Blended Credit.

U.S government export credit programs are handled by
the Commodity Credit Corporation, a branch of the U.S.
Department of Agriculture. The programs fall into two
categories: commercial sales and concessiocnal sales.

Commercial sales fall into three categories:

(12 Short—term credit at below market rateszs to

importers of U.S. commodities.

£2 U.S. government guarantees of loans that U,

bankKe make to overseas importers.

{3 Blended credit. This is a combination of (1>
and ©2) above with the difference that the
porticon that the government lends the importer
iz interest free instead of below market., The
actual interecst rate depends on the ratioc of

government interest free credit to bank market



rate credit.

Concessional sales &1l into two categories:

(1> Long term below market rate credit going to

countries with severe food shortages.

.~
v
“

Long term below market rate credit whose
repayment is channeled through development

projects in the same country.

Review of the Credit Programs

'y
n

GEM-182 is a loan guarantee program started in 1921
the Export Credit Guarantee Program. Its purpose is to
promote U.S. agricultural exports. One effect of GEM-182
is the reduction of risk for U.5. banks and exporters by
repaying the bank or exporter if the importing country
defaults on any loan. The banks can set a lower interecst
rate and alsc lend more credit than they would if they had
1 the

to assume the risk of loan default. GSM-1@2 .o h

o
in
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effect of extending the repayment periocd from six months

(the usual term for commercial credit?) to up to three

(]

wears, The actual guarantee of the program is +tor 78

percent of the loan principle and up to eight percentage
pointse of interest. The government would repar the bank
principle and interest up to eight percent in case of
non-payment by the importing country. The bank would still

be liable for loan interest above eight percent. This
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means that when interest rates are above 8 ¥, banks are at
mare riek than when interest rates are low,

The credit buy down rate is the difference between =z
world basis rate such as the London Inter Bank Offered Rate
(LIBOR> and the lower actual rate offered a wheat importing

country

ne

€ a result of an export credit program. Harte,
(198353, compared the GEM-182 rates to the prime rate over a
19 month periocd ae shown in Table X¥XVI., During this
pericod, the average interest charged Brazil for wheat
import credit was 13.%78 percent. This compares with an
average prime rate of 14,75 percent, so the interest

charged Brazil was .85 percent lece than the prime rate.

Since the rate charged by commercial banks is normally
about two percent above the prime rate, the average buy
down was about 2.85 percent in this period.

The buy down effect is offset to zome extent by the
amount charged the exporter by the Commodity Credit
Corporation. The CCC charges a guarantee fee bacsed on the
repayment period of the loan and the risk of the 1oan.
According to Hohlmerer of Cargill (Kohlmeyer, 1982), the
guarantee fee can add 2 to T cents to the price of each
bushel of grain.

GEM-181 was the predecessor of the GEM-16Z2 program.

GEM—-181 was Known as the MNMon—-Commercial Risk &ssur:

w

nce

Program. This program coperated from 1538 to 1786, wacs

smaller than GSM-182, and guaranteed loans against

in

palitical risks anly.



TABLE XxXVI

GSM~-1682 RATE AND PRIME RATE BY MOMTH

Manth GSM-182 Weighted Prime

Average Interest Rate

Charged Brazil b

a

8/81 268.04a 28.50
/81 18.48 28.04
18/81 17.17 18.73
11781 ' 15.75 17.886
12/81 15.46 13.75
1/82 14,25 15.735
2/82 17.40 16.12
3/82 16.71 14,58
4/82 15.37 14,50
3/82 15.37 14.58
8/82 12,19 14.58
9/82 12.87 13.56
18,82 18.81 12.75
11/82 18.42 11.75
12/82 16.38 11.25
1/83 16.74 11,25
2/83 .37 10.735
3/83 9.00 18.50
4/83 18.048 18.586
Average
Monthly 12.7a 14.75
Rate
a Fiscal Division, Agricultural Soil

Conservation Service, USDA

b Economic Indicators, Council of
Economic Advicors, September 1984

GEM-3, also Known as the Export Credit Sales Pr

()]

provides direct government credit to burers of U.

agricul tural commodities. The rate of interest i

W

A
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subsidized at 1.5 percent above the current Treasury Bill
rate and for up to 36 months. The program started in 1954
as G5M-1. Between 1781 and 1983, all GSM-5S credit was
"Blended" with GEM-182 guarantees and no interest was

charged on the GSM-5 portion.

Blended Credit FProgram. The blended credit program started

in 1982 as a response to the trade practices of other grain
experting countries, especially the European Economic
Community (EEC>. The program combines interest-free credit
from the GEM-S5 program with payment guarantees from
GSM-182. A typical blend is four parts GSM-182 to one part
GEM-5, that is 94:1. The ratic mar change for different
countries. Table XXVII shows an example of blended credit
otfered to Brazil during September, QOctokber and Movember of
1283. 1t showes that one part of G5M-5 interest free credit
was blended with four parts of GEM-182 credit whaose
repayment was guaranteed by the WU.5. government.

In one study (Harte, 17835), the buy dowun effects of
the 55M-1682 program and the blended credit programs were
estimated., In this study, the rearly installment payments
were estimated an a hypothetical three—year $38,080,600
lcan. Compared with a commercial locan, GEM-16Z2 lowered the
repavment installments by 4.44 percent while the blended
credit program lowered the reparment installmentse by 8.3%

percent.



TABLE (V11

BLENDED CREDIT QUANTITIES OFFERED TO BRAZIL +#

GSM-162 GSM-5

. mEmmmmmee— U.S. dollarg -=======-
September 1983 % 8,851,214 $ 2,812,804
October 1983 12,125,864 3,631,451
Movember 1983 33,601,294 13,488,324

# 3-year loans with equal principal repayments and
declining interecst payments consicsting of 28
percent GSM-5 interest free credit and 80
percent GSM-182 guarantees,

Public Law 488. P.L. 4886 is also Known as the Food for

Feace Program. Titles Il and IV deal with commodity
donations and international extension programs where

government credit is not factor. Titles I and II1

far

Qe
concessional sales and food for development programs.

Title I, concessional sales, is a subsidized credit
program for foreign buyers of U.5., agricultural commodities

with long term repayment periods of up to 48 y»earsz.

o
-+
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AgQresme

. may specify repavment in U,S. dolilars or, less
commanly, in the local currency. P.L. 488 has been
criticized for competing with commercial programs.

Table XHIII shows the total amount of Commodity
Credit Corporaticon loans and credit guarantses a3 well a=z

F.L. 9488 conces

11}

ional amounts offered Brazil from 1545 to

1935,



TABLE XXVI11

U.5, EXPORTS TO BRAZIL UNDER CCC CREDIT SALES AND
P.L. 488 WHEAT ASSISTANCE PROGRAMS FY 1245-1985

Year Value of CCC Quantity of

Credit Sales P.L. 48@

a b

thousands of thousands of

U.s. daollars metric tons
1943 a 256
1244 8 422
1947 @ 493
1948 15,793 448
1949 8 458
1978 8 168
1971 8 287
1972 a 8
1973 a ]
1974 a 8
1975 8 a
1976 8 8
1977 8 a
1978 2 8
1979 47,344 a
1786 32,924 a
1981 197,935 a
1982 283,244 8
1983 334,815 8
1984 356,349 8
1985 443,433 8

Sources: a Foreign Agricultural
Service memorandum,
November 1984
b Tomasini, CNPT/EMBRAPA

The Title 111, Food for Development program is similar

tae Title I except that the importing country may us

1]
i

proceeds of F.L. 4868 food donations to pay for development
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projects to improve agricultural production, marketing and
rural life. Like Title I, repayment ic often extended up
to 48 wyears at low interest rates or forgiven altogether.

Imn general, export credit programs of the UW.S. and
ite competitors have increased steadily as credit becomes
increasingly important in expanding wheat markets and in
maintaining market share. The cost to the importing
country may be an increase in debt burden and tao the
exporting country, uncertainty about repayment. &s of June
2@, 1784, credit rescheduling to Brazil for the GEM-18Z

program totaled 218,975,833,

Canadian and Argentine Wheat

Exportes and Policies

The United States is Brazil‘s primary source of wheat
while Canada and Argentina provide the balance. The EEC is
nat & wheat supplier to Brazil because its wheat ic mostly
soft wheat as is Brazil“s., Brazilian wheat mills prefer

hard red wheat that can be mixed with soft domestic wheats

toa produce a superior blend for producing bread and othe

=

bakery» productse. Australia is not a source because it iz
geographically further from Brazil“s ports than even Canada

and the UUnited States.

ABrgentina

argentina’s proximity to Brazil is offset by 2 weak

infrastructure and poor port facilities. Also, Brazil
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prefers the larger U.5. and Canadian ships Eecause they are
faster and sasier to unload. Rail transportation from
Argentina has to pass through Brazil's major wheat
producing areas, o Argentina competes with Brazil s own
wheat growers for available rail lines. This causes a
palitical embarassment since Brazil s own wheat growers
feel they should get preference over Argentine growers.

Even thouoh Argentina shares & border with Brazil and i=s

geographically much closer than the U.5. or Canada, the
traneportation coste are as high or higher. &lso,

Argentina cannot compete with the U.5,. and Canada in

a

providing loans to Brazil for buying wheat. For thecse
reasons, the main attraction of érgentine wheat mar be
price and availability.

Table XXIX shows freight charges to Rotterdam,

Halland, a major destination point for international wheat

T3]
+
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shipments., It cshows the respective shipping costs
Argentina, Canada and the United States between 1943 and
1985, The average shipping rates to Rotterdam, for the
1745 to 1985 period, were approximately twice as high +rom
Argentina compared with Canada or the United States. Table
¥X¥X1X shows that these averages were 14.38, 7.58 and 32.208
dollars, respectively. #fArgentina has a similar shipping

cost

[u R
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w
a
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in aother markets, such as Japan. For
this reason, Argentina has favored Brazil for its wheat

exports.



TABLE XXIX

MARITIME FREIGHT RATES FOR WHEAT TO ROTTERDAM

Year From Argentina From Canada From the
River Plate 3t. Lawrence u.s.
Ports *

U.S. dollars per metric ton

1964745 16.94 4.59 5.68
1965/ 66 12.23 4.34 4,89
1966/67 168.82 3.33 3.57
1947/48 18.18 4.0@ 4.34
1948749 7.32 3.35 3.35
19249/78 9.77 3.17 5.84
1978/71 18.85 4.84 3.27
1971772 6.85 2.55 2.74
1972773 12.46 6.26 6.77
1973/74 26.81 12.92 14.00
1974/75 19.44 b.64 7.44
1975/76 14.08 4.74 5.38
1976/77 16.64 5.22 5.70
1977/78 16.16 3.64 6.38
1978/79 26.26 ?.14 ?.93
1979/88 29.77 15.43 16.83
1988781 32.44 14.5% 18.52
1981/82 28.44 11.50 11.592
1982/83 17.42 ?.64 18.2
1983784 14,88 9.67 11.75
1984/85 18.56 18.71 12,42
Average 14.38 7.58 a.za

# Atlantic or Gulf Ports, whichever was lowest

Source: Food and Agriculture Organization (FADY,
"Trade Yearbook", (p.23).

fargentina would prefer fto sell wheat to Brazil

Brazil is the closest major wheat buyer to Argentina.

Dd
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Exporting to more distant wheat importing countries

involw
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er cost, insurance and freight (CIF) charges.
For these reasons, Argentina has, to some extsnt, been
locked into selling wheat to Brazil, its principle buyer,

because freight charges are lowest to Brazil. Brazil, on

the cther hand, is not locked into buying wheat from

Argentina because freight charges from the W.5. and Canada
are no higher than from &rgentina.

Table XX¥ zhows wheat areza harvested, rield and
production in drgentina from 1945 to 1985, It shows that

Argentine wheat production reached a peak of 14.5 million
metric tone in 1982. UnlikKe Brazil, the wheat harvest zres
remained relatively constant during this pericd, increasing
from 4.4 million hectares to S.3 million hectares. Yields
are higher and more stable thanm in Brazil.

Table X¥XI shows Argentine wheat exporte including

exports to Brazil. Table X¥XI show

1]

that, in contrast to

Argentine production which was relatively stable, Argentine

I
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exportse fluctuated considerably between rears
exported approximately cne million metric tons in 1771,
while in 1983 it exported approximately 18 million metric

tone. Comparing Argentine wheat exports with production,
F g = F

0

from tables XX and X¥X¥I, shows that Argentina exports

substantial portion of its wheat. Table X¥XI alsoc shows

D

Kxpaorts
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that Brazil bought a large share of Argentine wheat

between 1745 and 1785, This was

i)
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pecially true in the

i1l bought approximatels
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&7 percent of all Argentine wheat exports. Howewer, in the

reare since 1¥88, Brazil has bought & percent or less of

1]

all Argentine wheat exports.

TABLE XXX

ARGENTINE WHEAT AREA HARVESTED, YIELD AND PRODUCTION

Year Wheat Area Yield Production
Harvested
19088 hectarecs Kg/hectare 1080 metric
tons
1945 T 4481 1328 4879
1944 5214 1260 4247
1947 5812 1248 7328
1948 3837 280 5740
1949 5191 1356 76828
1978 3332 1288 42580
1971 4315 1314 S4840
1972 4945 1591 7988
1973 3981 1633 4560
1974 4233 1418 9978
1975 3271 1624 8570
1976 4386 1723 11684
1977 3714 1335 aoaa
1978 4485 1729 81840
1979 4544 1749 7oad
1986 5823 1549 7768
1781 9798 1344 72784
1982 7280 20814 14508
1983 48848 1728 12260
1984 2961 2237 132660
19835 5294 1485 85640

Source: Food and Agriculture Organization of the United
Mations, FAO Production Yearbook, years
1985-1748




TABLE XXX1

ARGENTINE WHEAT EXPORTS

Year Argentine Argentine Argentine Column
Wheat Wheat Wheat Three as
Exports Exports Exports Percentage
Value Quantity to Brazil of Column
a a b Two
ten thousands of thousands of metric 4
dollars tons
1945 37,343 6,676 1,292 19
1944 28,164 5,878 1,846 21
1947 12,229 ' 2,864 458 31
1948 14,8146 2,439 1,844 44
1949 14,392 2,462 1,000 41
1976 13,234 2,415 762 32
1971 95,848 987 356 35
1972 11,758 1,784 1,268 &7
1973 24,408 3,167 526 17
1974 31,811 1,834 g6 4
1975 32,382 1,920 248 13
1974 44,542 3,264 1,853 3z
1977 57,528 3,970 355 6
1976 19,428 1,835 441 24
1979 461,834 4,344 1,972 43
1986 82,4353 4,538 8 a
1981 78,1480 3,788 285 3
1982 48,256 3,837 8 ]
1983 148,084 18,232 415 4
1984 98,376 7,484 442 é
1785 2,618 483 7

Sources: a Food and Agriculture Organization of the United
Nations, FAD Trade Yearbook, vears 1745-1948
b Embrapa

[xx]



Canada

All Canadian wheat i= handled through the Canadian
Wheat Board. Thie contrasts with U.5. wheat which is sald
through private firms. The Canadians have traditionally
signed long term agreements to sell between 1.8 and 1.5

millicon metric tons annually to Brazil. Since Canadian

n
)

les are set within maximum and minimum ranges by the long
term agreements, they tend to be more stable than U.5.
salese. Geographically, Canada and the United States have
equal distances to ship wheat destined for Brazil bescause
the St. Lawrence Seaway is the closest point for both
countries to Brazilian ports,

Table XXXI1 shows Canadian wheat area harvested, »ield

i

i1

and production from 1945 to 19835. Canadian production |

highly responsive to falling wheat prices. For exampl

hd

from 1248% to 1978 production was reduced by half

w
i

2

w

result of Tow world wheat prices in 1949 and 1778, Table
#¥x111 shows Canadian wheat exports and Canadian wheat

exports to Brazil between 1745 and 19835, Table XEXIII

~0

shows that, from 1745 to 1985, Brazil accounted for an
increasing percentage of Canadian wheat exports. EBEefore

of 211 Camadian wheat

1

=

n

1274, Brazil bought 3 percent or 1
exporte, but =ince 1974 it has bought between four and 12

percent of all Canadian wheat exports.



TABLE XXX11

CaNADIAN WHEAT AREA HARVESTED, YIELD AND PRODUCTION

Year Wheat Area Yield Production
Harvested
1888 hectares Kg/hectare 1686 metric tons

1945 11433 1548 174674
1744 12814 ~ 1870 22514
1947 12189 1328 14137
1948 11987 1496 17484
1949 16184 18408 18623
1978 5852 1798 9823
1971 7854 1835 14412
1972 8448 1488 14514
1973 10628 1788 17112
1974 8734 1488 13295
1973 ?487 1868 17878
19746 11252 2894 23587
1977 10114 1244 19842
1978 18584 1998 21144
1979 18588 1498 17744 .
1788 11898 1738 19292
1981 12427 1994 24882
1982 12591 2194 27428
1983 13827 1935 24585
1784 13158 1411 211%%9
1983 13488 1744 23%04
Source: Food and Agriculture Organization of the

United Mations, FAQ Production Yearbook,
vears 1965-1948




TABLE XXXIII

CANRDIAN WHEAT EXPORTS

Year Canadian Canadian Canadian Column
Wheat iWheat Wheat Three as a
Exports Exports Exports FPercentzge
Value Quantity to Brazil of Column
a a b Two
tens of thousands thousands of metric 4
of dollars tons

1945 84,121 12,729 8 a
1984 184,134 15,4480 a a
1947 74,385 16,383 ] 8
1948 48,928 2,954 8 é
1949 52,239 7,339 8 8
1978 71,6485 11,494 386 3
1971 87,734 13,4164 488 3
1972 27,182 14,443 360 2
1973 124,539 12,891 400 3
1974 215,153 18,4694 1,368 12
1975 284,179 11,448 868 7
1974 187,538 11,338 g1ia 7
1977 182,794 14,934 633 4
1978 186,941 15,329 1,221 3
1979 198,147 12,471 333 4
1980 317,499 17,374 1,8a8 1@
1981 328,829 14,212 239 é
1982 354,827 19,4843 1,256 é
1983 383,431 22,228 1,980 7
1784 375,394 21,423 1,566 7
1983 16,983 1,080 é

Sources: a Food and Agriculture Organization of the United
MNations, FAO Trade Yearbook, rears 1565-1%48
b Embrapa

]
i3}
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Canadian Credit Programs

Canada has recently begun to offer more credit to

Brazil after supplying relatively small amcunts of credit
in the early and mid-1%78°=s. Under Canada’s three—year
credit program, credit is guaranteed at one quarter percent
below the hrime rate with a 18 percent down parment

required. In one estimate (Harte, 1285), the buy-down rate

iTe

ffect of thie program is approximately 2,37 percent,
roughly the same as the GSM-182 credit guarantes program.
le

McCalla estimated the price elasticity for wheat =

o
111

to middle income lesser deweloped countries at about —-.2.

For every 18 percent decrease in wheat price or decrease in

g\

loan reparment, the increase in wheat sales is about
percent. Table XXXIV shows the estimated buy down effects

aof the various credit guarantee programe and the change in

i

alee resulting during a recent periad. If McCalla’s

o
w

.timate of price elasticity is correct, the warious credit
programs do not have & large impact on wheat sales. For

example, the GSM-182 and Canadian Credit programs would

in

result in tess than a one percent increase in wheat =zal

o
[H]

m
~t
=r
o
2

while the blended credit program would result in les
a two percent increase in wheat sales. Howewer, other
studies have Ffound greater price elasticities for

international wheat sales. Thiszs study finds that U.Z,

e

wheat sales to Brazil have a price elasticity of -1.87

m
[

(Table XKLII, Given this elasticity and Harte'=s {(1783) buyr

v

¢ percent for the blended credit program,

down effect of
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n

U.5. wheat =sales to Brazil would increase 15,7 cents +

1]

)
3

each dollar of additional blended credit cffered to Brazil.

TABLE XXXIV

WHEAT EXPORT PROMOTION CAUSED BY REPAYMENT BUY-DOWN

Program Estimated Estimated Change in
Buy-down Sales Based on Price
Effect Elasticity of -.2

percentage

GSM-182 4.44 89 »x
Blended Credit * 8.39 1.48
Canadian Credit 3.37 b7

Source: Harte, Richard Paul. "USDA Commercial Export
Credit - A Market Study of Brazil", master’s
thesis, Univercsity of Micsouri-Columbia, August
1985.

¥ Blended Credit includes GSM-182 and GSM-35

#*% The change in sales is found by muitiplying the buy-down
by the elasticity. For example, -4.44¥% x -.2 = ,89%

Summar

Thise chapter has treated the Brazilian wheat market aszs
a2 claosed market with four major suppliers, including
Brazil“ s own domestic production. The market has 2 single

burer, the Brazilian government. The model impliss an



oligopalistic market. Of course, there are more suppliers
in the world than Argentina, Canada and the U.3. There are
many other wheat buyers in the world besides Brazil. In
fact, the free—on—bpard (FOB) price is set exogenously on
the world market. The CIF price, which includes FOB plus

freight, varies according to distance to market and

-+

i

differences in infrastructure and shipping characteri

i

Brazil ie & price taker for imported wheat from the U.

b (]

and Canada beca

c

ge its influence on world wheat prices is

w

minimal. With respect to Argentina, EBrazil may, to some
extent, be a monopsonistic buyer. If so, thisz is dus to
its geographical proximity compared to other countries that
buy wheat from Argentina. This geographical proximity
implies lower CIF rates and gives Brazil a buying advantage
over other countries that buy Argentine wheat. Chapter 4
will develop a conceptual model for the Brazilian whesat
market based on the assumptions dewveloped in this and the

preceding chapters,



CH&FTER IV

REVIEW OF LITERATURE

One objective of this research is to examine policies

that affect wheat import demand in Brazil, including U.5.

wheat export policies,. Several studies have examined the

in

effects of wheat export subsidy programs on wheat import
demand. Grigshy (1784) measured the effect of the F.L. 458
program on wheat import demand in Colambia. Her study
disputes the traditional characterization of P.L. 488 az a
food aid or commodity subsidy program. Rather, =he
hypothesizee that P.L. 488 is a "market export program that
results in exbanded market demand."

In her demand equation for imported wheat in Colombia,

Grigsby hypothesized that import demand, CM, i

positively
related to the quantity of P.L. 488 (Title I} credit, TIHM.
Import demand is positively related to the domestic wheat
price in Colambizx, DF, per capita income, ¥, and Colombia’s

trade balance, TRABAL. Wheat import demand is negativels

related to the domestic wheat supply in the previcus year,
D@y_y. Equation ¢1) shows Grigsbky»’s wheat import demand
equation for Colombia with hypothesized signs under the

independent wariables.

i}



cM = TIM, DP, ¥, TRABAL, DGt_l : £y
43 4 (+) (4D 0=

In addition, Grigsby specified an equation for Title I
import demand, derived in part, from commercial import
demand, Equaticn (1). She hypothesized that Title I whea
imports, TIM, are positively related to commercial import

demand, CM, and domestic wheat price, DF. She hrpothesized

o
Y
o

that credit from Title I would have an income effect
would further increase demand for more Title I demand.
Thie income effect is represented by two variables, trade
purchasing power, TFP, which represents an increase in
foreign exchange liquidity, and domestic purchasing power,
DPF. DPF is non—-trade credit which can only be used in
Colombia itself and which results in below-market prices
for wheat, in increased demand for wheat imports and in &
disincentive to domestic production. Grigsby hypothecsized
that demand for Title I is negatively related to domestic
wheat supply in the previous vear, D@t—l, and the financial

costs of Title I, PTIF.

TIM = CM, DF, TFF, DPP; D@y _y, PTIF 02
(43 (42 (43 (+) (=) (=1
Grigeby also hypothesized an equation for domestic
wheat supply in Colombia, DR, Equation (2). 5She
hy¥pothesized that domestic production, DR, is positively
related to the previcus rear’s price, DF,_y, and quantity,

DRy_y. Domestic zupply is negatively related to input
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costs, WPIAG {(wholesale price index for agriculture), and

the prices of the substitute crope, barley and rice, in the

previous year, PPBy_y and PFRI{_;. Domestic production i

also hypothesized to be negatively related to commercial

impor-te, CM, and Title I imports, TIM.

DO = DPy_y, DOy_y, WPIAG, PPBy_j, FPPIf —ys CM, TIM ¢
C+3 (4 (=) ] £=) =1

3

In addition to the import demand squaticns, Grigsbyr

u

in

ed a separate equation to explain domestic demand for

o
j_l

wheat in Colombizx, DD, Equation ©¢4). 5She hrpothecsized that
the sign of domestic wheat price, DP, could ke positive ar
negative, depending on whether the change in price

represented a shift in demand, (+), or & shift along the

demand curwe, ¢-), She hypothesized that demand for wheszat

was positively related to the price of rice, WPRI, a wheat

substitute, and the income variables, per capita income, ¥

]

and the income effect of Title I credit, TIY.

oh = DF, WFRI, ¥, TIY Ty
(43 CHY Y ()

Grigshy used two identities to complete the model,
Equatione (3 and (3>. Imports, M, are identical to
commercial importe, CM, plus Title I imports, TIM.

Domestic demand, DD, is identical to domestic supply, DO,

plus imports, M.
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M=TIM + CM

ok = 0@ + M . £ED

Grigsby’s model concluded that "Title I credit and
foreign exchange were more influential in expanding import

and domestic demand than wase domestic income." She

1=

Py

found a "price disincentive effect" on domestic supply of

wheat and an increase in commercial imports resulting from
Title I. There was little evidence of substitution of
Title I for commercial imports, She concludes that, "title
I is not 2 food aid program. It is a market export program
that provided trade purchasing powser and Financial aid."”

A similar study was done for Brazil by Hall (1%28?
with different conclusions on the effects of trade credits.
Hall found that, in Brazil, FP.L. 488 had & positive impact
an domestic wheat prices. Revenues gained from wheat
imports were used to support domestic grain producers.  Her
conclusions also differed from Grigsbys’ because she found
that, in Brazil, P.L. 488 imports had a negative impact on
commercial imports.

Hall = maodel i

"

based on the pricing policy of CITRIM,

Brazil’s MarkKeting Department for Mational Wheat., Sinc

i

1¥52, CITRIM has bought and sold a1l domestic wheat and i=s
the sole importer and supplier to Brazilian mills,
According to Hall, CITRIN sells wheat to the mills at =z

uniform price that is low enough to be affordable +for the

average urban consumer,. This price tends to be higher than
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the price paid for imported wheat, but lower than the price
paid to Brazilian producers. The revenues gained from

cselling imported wheat to the mills is used for subsidizing

-

domestic producers. Hall hypothecsizes that the lower the
per unit price paid by CITRIN for imported wheat, the
greater the subsidy to producers in the following time
period. Alternatively, the lower the imported wheat price
per unit, the lower the price to consumers that will
maintain the same amount of subsidy to domestic producers.
Hxll also hypothesizes that the producer and consumer
prices are the result of "political balancing of producer
and consumer interestse", For this reason, consumer and
producer wheat prices are, "not completely determinate, but
wWwill vary from year to year."

Hax11 used a simultanecus equation econometric model
which included supply and demand relationchipse for wheat,
carn, rice and sorbeans. The objective of Hall’ s model was
to measure the impact of P.L. 488 wheat imports on Brazil’s

grain sector, which includes wheat, corn, rice and

soarbeans. The study periocd of Hall‘s study was 1732 to
1975 which includes the yearzs of P.L. 4238 wheat shipments
to Brazil.

.t

In her model, Hall used an squation for area harve d

[}
d

to =imulate domestic supply for each of the four grains.

farea harvested in year t was hypothesized to be a2 function
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substitute or complementary grains in the previous rear,
Fy—1{. Hall also included the price of fertilizer, FF, tao
represent input prices in general, the consumer price
index, CPI, to represent the impact of "money illusion”,
and a tiTe trend variable, TR. The superscript, i, refers
to the grain, wheat, corn, rice or corbeans with i=1,2,3 or
4; j refers to complementary or substitute grains, Jj=1,2,2

ar 3,

Al = ficaly_, PIL_,, PIy_y, FPy_{, CFI4_y, TRy (7}

Quantity supplied, in Hall“s maodel, is explained with

1]

an identity =quation in which quantity supplied, GSi, i=

identical to area harvested, A, times wield per hectare, 7.

ci N Y| e
Qs t = f—‘]'trlt Lo

Per capita demand for grain i, PCDDi, iz hrpothesized to be
a function of own price, Pi, substitute grain prices, PJ,

per capita income, PCI and inflation, CPI.

Peapi y = Fi¢ply, PIy, PCI, CPI) =
where
PCEDI ¢ = aDi N C1ED

s

where N is Brazil population. Brazil’s gquantity demanded

Wi

of grain i, GDi, iz identically equal to domestic quantity

10
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supplied, @51, pluz quantity imported of grain i, M, minus

exports of grain i, EX!.

aoi, = asi, + mi, - ExXiy (11

In her model, Hall used nominal pricF datay she arque
that, "the absence of money illusion is only a pbatulate
and not a necessary description of reality, the absence of
money illusion i too strong 2 proposition to be Known
priori and imposed on the data." Hall used the variable,
CPI, to explain the "money illusion' effect of inflation on
grain quantity supplied and demanded.

Wheat, according to Hall, is the ocnly grain whose
support price differs from the market price. This is
because the other three graine are covered by minimum
support prices which are rarely reached. The wheat support
price, in contrast, is based on "cost of production plus =
profit margin considered sufficient to encourage the
desired annual producticon increase.”

In addition to the +ive demand and supply equations
for the four grains, Hall used two additional eguaticons
that pertain only to wheat., 0One Equation explains
commercial wheat imports, MY, The other explains the wheat
support price to Brazilian producers. The amount of wheat
import demand, MY, jz z function of domestic wheat supply,

Qs and the amount of P.L. 488 wheat, P.L. 486", 1t i

in

also a function of foreign exchange reserves, F¥R, the mill

Un]
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wheat price, PM, the consumer price index, CPI, and 2 trend

variabie, TR.

MW, = fWe@eW,, P.L. 488W,, FxR,, F™,, CPI,, TR) (12

The wheat support price, PW, is hrpothesized to be =z
function of commercial wheat imports, MW, the quantity of
P.L. 428 wheat supplied, P.L 488%W, the internaticnal price
of wheat, IPW, the consumer price index, CFI, and & trend

variable, TR.

Fuy,y = #WoMW,, P.L. 486W,, IPW,, CPI,, TR) (132

In explaining the reasons for Equation <123, Hall

argues that import demand in Brazil is influenced maore by

n exchange reserves than by income lewels or

111

forei

o

Us]

]
n

)
[11]
[11]

international wheat prices. She also assumes that imports

i

and domestic production are perfect substitutes. For thi

reason, @5 i= hypothesized to have a (-3 coefficient. The

1)

higher the mill price, PM, the more revenues the government
receives from the wheat it =zells to the milles, or
alternativels, the lese it pays in subsidies when FM o 1P,
Therefore, the mill price is expected to be a positive
determinant of commercial imports. The quantity of FP.L.
4288 is hyvpothesized to have a negative effect on commercial
imports because it is a substitute for commercial imports.
Hall hypothesized that the Brazilian producer wheat

price, Equation (13}, i= determined in »ear t+1 by revenues
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garned in year t, because, "it is unlikely that the
domestic supply schedule is Known with great snough
accuracy to enable the government to set a price suppoart in
time t." For the yeare covered in Hall“s study, 1752 to
1975, revenues from wheat sales to Brazilian mills were

positive in most years because the mill price exceeded the

international price until 1273 when revenuss b

)]

C am

T

negative., Rewvenues were positively related to the quantity

of commercial wheat imports and P.L. 438 wheat imports and

negatively related to international wheat prices. The

greater the amount of P.L. 488 in total imports, the 1ower

the total cost of imports and the greater the revenues.
Hall found that wheat producticon in Brazil is

positively correlated with the producer wheat price. Sh

(14

also found that soybean production is negatively correlated
with the current producer price of wheat, Hall also found
that per capita wheat consumption was positively related to
per capita income, negatively related to own price and
positively related to the price of Eice, a consumption
subetitute for wheat. Commercial import demand for wheat
was negatively related to domestic production and P.L., 420
imports and positively related to foreign exchange reserves
and the domestic mill price.

Halil s domestic wheat support price did not have the
expected coefficients for commercial imports and
international wheat prices. Greater imports and 1ower

international wheat pricee should have raised more revenues

n



b Selfing more wheat to consumers at & higher margin,
thereby raising the producer support price. However, the
coefficients did not agree with this hypothesis. This
seems to contradict her explanation of how the producer
support price is determined.

Using the reduced form, Hall estimated the impact of
the P.L. 4388 program on wheat consumption in Brazil. She
found that approximately 1% percent of the P.L. 488 amounts
represented increased demand for wheat, while the other 21
percent represented & displacement of commercial imports.
Unlike the Grigsby study, P.L. 4538 did not displace

L

domestic production. Qn the contrary it encoura

Ta]
7

domestic wheat production through its positive impact on
the domeetic producer price. Hall found that each
additional 1888 tons of P.L. 488 wheat imports had the
etfect of raicing domestic wheat prices by 13 cruzeiros in
the following time period.

The results of the Grigsby and Hall studies szhow that
wheat export policiecs differ between countries. In the

casze of Brazil, P.L. 488 imports were used in a beneficial

e

Zase

way with regarde to domestic production, while in th

wed Colombia’s domestic

i
i

of Colombix, FP.L. 428 imports displ:
wheat production.

The current study differs from the Hx11 and Grigshy
it examines the effects of commercial

studies becaus

i
o

credit programs instead of FP.L. 428, The Brazilian data

than the data used in the Hall =tudy. The

~+

are more recen



Hall study examined Brazilian wheat imports from 1952 to
19753 the current study cowvers 1985 to 1785, The rear

1971

)

represented a large change in Brazilian wheat pricing
palicy because, prior to 1972, imported wheat prices had
been less than the mill price (consumers had not been

subsidized). In every »ear after 1972 consumere were

-+
1
_“
]
1]
m
[n R
g
o
-+
-
Lo
3

subsidized ¢(the import price of whea

price). This alters & major assumption of the Hall model

"
o

which assumed that revenues gained from selling wheat ta
consumers were used to support the producer price. Eecause
of the change in Brazilian wheat pricing, the assumptions
af the current model are different. The mill price, for
example, is now assumed to depend on consumer subsidies.
Consumer csubeidies depend on Brazilian national income and

producer prices. The more producers are subsidized, the

in
w

less available for consumerse. The Hall model explains
the producer support price, but not the mill price.

Other agricultural changes since the Hall study have
changed the assumptions of the model. For example, sorbean

production gquickly surpasesed wheat production after the

Hall study. #A

i

a result, it mary now be the case that wheat
production responds more to the price of soybeans than to

ite own price since the two crops are double-cropped but

"

.oybeans are now the principal crop. &After 1971 Brazil no

i
"

—

o

3
Un]

er received wheat under the P.L. 438 program. That
program was replaced with commercial credit programs that

have ditferent terms but may have some of the =zame economic
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consequences, The current study examines the difference
between commercial credit and F.L. 428 on Brazil s wheat
market.

The current study alsoc examines market share among
Brazil“s principal suppliers. The Hall and Grigshby
studies did not model the impact of F.L. 486 wheat imports
on markKet share among the wheat supplying countries. Mor
did they examine price =lasticity differences among the

wheat supplying countries.



CHaFTER W

ECONOMETRIC MODEL OF BRAZILIAN WHEAT IMPORTS

The economic characteristics of Brazil s wheat market
were developed in previous chapters. Chapter Two examined
Erazil“s demand for and domestic supply of wheat., Chapter
Three examined Brazil s three international suppliers and
zome policy coneiderations. Chapter Four reviewed two
related studies. This chapter will develop a conceptual
economic model to describe more concisely Brazil = wheat
market and estimate some of the numerical relationships.

The model will make some simplifying assumptions.

Import prices are as

n

umed exogenously determined in the
world market for the three exporting countries. Frice is
determined endogenously, in the model, for Brazilian
domestic wheat producers and Brazilian consumers. Market
shares of competing suppliers are determined endogenously.
Domestic production is determined endogencusly while

production in the three exporting countries is exog

T

nously

1]

determined. Demand ie endogencusly determined. Imports

from other suppliers are not large and

re assumed to be

L

exagencus.

)
0
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Conceptual Model

The cbjectives of the model are: (1) to explain

Brazil“s demand for wheat, (2) to explain Brazil’s domestic
wheat production, ©2) to explain market share among the
three major wheat exporting countries, (42 to explain the

retail price of wheat in Brazil, and (5) to explain the

1

producer price of wheat in Brazil. These five variable

r

31

endogencus in the model.

Im conceptualizing an economic model for & group of
people, =such as a country, the gquantity variables are
expressed on a per capita basise. Otherwise, changes in the
number of people could affect the outcome of the model.

For example, if wheat consumption in Brazil increases ov

b

r

M

a 28-year period, much of that increase ics attributable to
an increase in population. @& regrescsion model of the

effect of retail price on wheat consumption, for example,

[Xi]
'
w

is simplified if wheat consumption is on per capit;

w

basis. Whether the quantity wvariables are on a per capit

basi is

"
1n

. or an aggregate ba

m

, they should be consistently

[

ane or the other.

Supply

Erzzil produces part of the wheat it consumes. The
remainder is supplied by the U.5., Canada, Argentina and

ather wheat exporting countries. Canada has long term

alez agreements with Brazil, so the U.5. and Argentina are

residual suppliers whose joint share iz determined by
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fluctuations in Brazil“s production. Brazil does not

export aor store significant amounts of wheat, nor does it
import large guantities from countries other than Canada
Argentina and the United States. For these reasons, the
total supply of wheat to Brazil in wear t is the summation
of Brazil’s preoduction in year t, BFy, Canadian imports,
Clys Argentine imports, Aly, U.S. imports, Ul, and the
imports from cother suppliers, O0I4. .S, imports are egual

to commercial sales plus shipments of FP.L. 488 wheat,

i
W
3

FL428,. Thus, the quantity supplied in year t, @St! is
identity equation in which each term of the egquation is on

a per capita basis as shown in Equation (1),
0%, = BPy + CI, + Al, + UI, + OI, (1)

Per capita quantity of wheat demanded, QDt, i assumed

to be identical to per capita gquantity of wheat supplied

i
m

shown in Equation {2). Equaticns (1) and {2} can be

rewritten as Equation <3).

DDt == BF‘t + l:It + l'llIt + UIt + DIt )

Brazilian Production

Brazilian wheat production in year t, BF,, i=s thought

1

too be a function of the price of sorbeans in the previcus
=

wear, F9¢_y. Sorbeans are a principle cash and export crop

planted si® months prior to the wheat crop and grown on the
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same land as wheat. The two crops are considersd
producticon complements because they are rotated in
alternative seasons. The soybean crop helps to Ffix
nitrogen in the soil, while the wheat crop depletes
nitrogen. It is expected that Brazilian wheat production
iz positively related to the price of soybeans lagged one

ear.
BP+ = §{pS ) g
Demand

Fer capita demand for wheat in Brazil in year t, QD
is thought to be negatively related to the consumer price

-
3

i

of wheat, Pct ti.e. price set by government to the mill
in rear t. Also, wheat demand is either positively or
negatively related to per capita income, Ii, depending an.

whether wheat is a normal or inferior good.
QDt = FiPCy, I, (5

Demand for Imports

GQuantity imported from the three major suppliers is

modeled with an equation for U.S. imports and an squation

~
P

for Argentine imports. Canadian imports are represented by

an identity equation in which Equation (3) is rewritten
with Canadian imports on the left zide. Canadian imports

equal gquantity demanded minus Brazilian producticon minus



wheat imports of the U.S., Argentina and other countries,
Oly, Equation ¢&).
Cly = aPy, - BPy - Al - UI, - OI, =y

It is hyvpothesized that demand for U.S. and Argentine

wheat depends on the price of U.S5. whexat, Pusf, the price

of Argentine wheat, PﬁRt, per capita incaome in Brazil, I,

and the real exchange rate, cruzeiros per W.3. Dallar,
®REd, It = expected that the own price elasticities, the
change in imports due to a change in own country wheat

price, are negative. It iz expected that cross pric

1]

elasticities, the change in imports due to a change in
competing country wheat price, ie positive. It is expected

that wheat consumption in Brazil has a positive per capit

i

income elasticity. The real exchange rate, cruzeiros per

dollar, is expected to have a negative coefficient because
the greater thie exchange rate, the weaker the Brazilian
CUrrency.

UIt = 'F':F'USt, F’Qth It’ APCdt"' T

aly = FPUS pARL 1L, xREd), =3
Wheat Support Price to Brazilian Farmers

The Brazilian wheat support price, P*, jz set in wear

t in advance of the planting and harvesting season. It i=
h¥pothesized that the Brazilian Government sets the price

in r

T

spaonse to the price of sorbeans in the previocus rear,
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Psat_I, expendi tures an wheat imports in the previous rear,
EWy_y, the amount of Commodity Credit Corporation wheat
allocations to Brazil in the previous year, Cy_{, and x
trend variable, TR.

It is expected that the price of sovbeans in the
previous year is positively associated with the wheat price
support because the Brazilian Government tries to hbe
even—handed in its crop price supports., I+ the sorbean
suppart price is increased then so is the wheat support
price. Expenditures on wheat imports the previous ywear
areexpected to be positively associated with the whesat
price support. This variable reflects both the world wheat
price and the quantity imported. The policy of the
Brazilian Government has been to set the wheat support
price above the world price. e the world price increases,
s does the wheat support price. Also, as part of its
impart substitution policy, the Brazilian Government i=s
more likely to institute higher support prices when the
quantity of wheat importe rises., UCommadity Credit

Corporation subsidized credit and credit guarantees are

i1

xpected to be positively associated with the 'Brazilian
wheat support price. It has been hypothesized in the
titerature (Hall, 188> that the P.L. 486 program had a
positive effect on the Brazilian producer wheat price. The

(I

Dy

program could hawve the same effect becau

]

e the credit
would be indirectly used by the Brazilian Government to

support domestic whea
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prices, Finally, Brazilian wheat support prices are

expected to follow a downward trend owver time,

P‘3’3‘t = f(pS0

)

t—-11 El-'-.lt._l, Dt_l, TR i

Consumer Price

The mill price of wheat, Fct, reflects the price
consumers pay for wheat and is set by the Brazilian
Government. It i= hrpothesized that the factors that help
decide where the government sets this price are the wheat
support price, F¥,  and per capita income, I,.

The mill price is hypothesized to be positively

[11]

related to the wheat support price. It is negatively
related to per capita income because the mill price depends
on consumer subsidies. Consumer subceidies are hypothesized
to be greater in prospercus times when Brazilian naticnal

income i= high. When national income is high, the

government is hrpothesized to have more revenues to support

W

wheat prices. HNational income is exzpressed on & per capita

basiz=.

-
—
.
Do)

' — .o
F t = 'F'aFi'-‘t_; It"

Hyvpothesized Signe of Model Coefficients

Table ¥V presentes the conceptuzal model based on
equations four through ten with the hypothesized signs of
the coefficients., The endogencus variables of Equations

four through 18 are on the left side of the table and



TABLE XXXV
STRUCTURALEOPM PARAMETERS AND

HYPCTHESIZED CCEFFICIENT SIGNS

Equation Number Endogenous Variables

Predetermined Variables

and Description

D « C _AR us S0 cd
CIt BPt Q ¢ UIt AIt P t P _P t P ¢ It P t-1 TR Ewt_l Ct—l XR t OIt

1 1Identity CIt -1 -1 1 -1 -1 -1
2 Brazilian Production BPt -1 +
3 Quantity Demanded QDt -1 - +
4 U.S. Imports UIt -1 + - + +

5 Argentine Imports AIt -1 - + + +

6 Producer Price P*t : -1 + - + +

7 Retail Price PCt + -1 -
Variable Definitions: cd

b s iR Exchange rate, cruzeiros per dollar
Q, Q Brazilian wheat quantity demanded and supplied EW Brazil's real expenditures on wheat imports

x BP Brazilian wheat production/capita
P, P Real Producer and consumer wheat prices in Brazil C CCC credit allocation amounts to Brazil

AR _US I Real income per capita in Brazil

P, P Real Prices of Argentine and U.S. wheat TR Time trend

50 AI, CI, UI, OI Wheat imports per capita from Argentina,

P Real Producer price of soybeans Canada, the U.S. and other countries

90T
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represent Canadian wheat imports, Brazilian wheat
production, wheat quantity demanded, U.S5. wheat imports,
Argentine wheat imports, the Brazilian wheat producer price
and the Brazilian wheat price to consumers, respectively.

The regressors for each of the equations are shown zalan

in}

the top row. Some of the regressors are endogenous

{(determined by the model) and some are predetermined.

The first equation in Table XXX\, Canadian imports, i
an identity equation because Canadian imports are defined
as in Equation 14, The coefficient matrixz shows the
hrpothesized signs of the coefficients of the variables. A
positive or negative "1" indicates a Known identity
relationship or the dependent variable in a particular

equation. The model in Table XU is block recursive

b

because two of the equations, U.S5. imports and Argentin
imports, are simultaneocusly determined. The retail price
depends on the producer price. Quantity demanded depends
on the retail price. Canadian imports depend on U.S. and

Argentine imports.

Estimation Resulte

The hypothesized madel +rom Table X was estimated
with three—-stage least-squares. Three-ztage least-squares
i= a method that produces efficient and consistent
parameter estimates by accounting for correlation of error
terms across equations (Pindyck, p. 23372, Ordinary

least-squares would have resulted in biased and
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TABLE XXXVI

M PARAMETER ESTIMATES AND STANDARD ERRORS

Equation Number
and Description

Endogenous Variables

Predetermined Var

iables

SO cd

*
cr, B Q, UL AL P* P P P I P | TR EW_, C_, X' 0I Int
1 Identity CIt -1 -1 1 -1 -1 -1
2 Brazilian Production BPt -1 .15 v 6.1
(.04) (3.7)
3 Quantity Demanded QDt -1 -.33 -.01 97
(.05) (.004) (11)
4 U.S. Imports UIt ~1 .12 -.12 .013 - =07 .4
(.04) (.04) (.002) (.05) (6.4)
5 Argentine Imports AIt -1 .0046 -.03 -.004 .05 12
(.08) (.07) (.003) (.09) (11)
6 Producer Price P*t -1 1.17 -9.49 12.12 49.91 18883
(.46) (3.05) (4.96) (12.87) (5997)
7 Retail Price e, g4 -1 -.09 212
(.10) (.009) (21)
Variable Definitions: Intd Intercept
D S i xRS Exchange rate, cruzeiros per dollar
Q’, Q Brazilian wheat quantity demanded and supplied EW Brazil's real expenditures on wheat imports
* BP Brazilian wheat production/capita
P, P Real Producer and consumer wheat prices in Brazil c CCC credit allocation amounts to Brazil
AR _US 1 Real income per capita in Brazil
P, P Real Prices of Argentine and U.S. wheat TR Time trend
S0 AI, CI, UI, OI Wheat imports per capita from Argentina,
P Real Producer price of soybeans Canada, the U.S. and other countries

80T
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inconsistent estimates. The structural coefficients were

I,I'I

eetimated using Prac Syslin (systems of linear equations?
in SAS (5AS Institute, 1984). Table XXXV shows estimates
of the structural parameters and standard errors (beneath
the parameters2.

In general, all the cocefficient estimates in Table
WM, except Argentine sales, had statistically

significant t-values {at the p = .85 level) for most or all

the coefficients. None of the t-wvalues for &rgentine sales

i
-
(o)

were statistically significant at the p level.,

Validation of Model with Reoot Mean Square

Error and Theil‘s Inequality Coefficient

The t-values derived from Table XXXUI are useful in
validating the individual equations of the model. However,
the t-values don‘t measure the overall performance of the
system of equations. The root-mean-square simulation error
(rms3 ie a measure of how well the simulated endogenous
variables track the historical data series (Findych,

p.242». The root-mean—-square error is defined in equation

t11y,
rme error = sqrt E{Yst - Ya+32 f11
where Y5, = cimulated value of ¥y
#y = actual value

number of periods in simultation
expectations coperxtor

m— -

|

The rms errcor is a measure of the dewiation of the



Y—
[y
-
P

simulated variables from the actual wvariables. Theil’s
inequality coefficient, U, iz a method of scaling the rms
ta fall between 8 and 1. & value of 8 indicates a perfect
fit in which 211 predicted values are equal to their actual

value. U is defined in Equation {(12).

sqrt E(yE, 72 + sqrt EiYat)E

When I} = @8, v, = Y&, for all t which indicates a
perfect fit. If U =1 the maodel is the worszt possible
predictor of the endogenous variables. I+ UXE it can be

decomposed into three proportions of inequality, the bias,

Uﬂ, the variance, Us, and the cowvariance, ut (Theil, 17&1,
pp. 38-37». These three sources of the simulation error
add up to one.

uM o+ us 4 uC = g 1D

UM iz x measure of systematic bias. @& walue of UM
above .! or .2 would indicate a serious problem of

systematic bias in the model. US jndicates the ability of

the model to replicate the degree of variabhility in the
endogenous variable. A zmall U indicates that the model
acurately replicates the amount of vwariability of the

actuzl datz. UC is a measure of randem error. The ideal

o
1n

proporticon of error, when U@, would be UWM=uS=s zng uC=g.

Table XxMII showz the Theil forecast erro

3

statistics. In general, the model provided = good fit with



a U walue of .11 or less in all the equations except for
Aargentine imports. There was no systematic bizs in any of
the equations with UM=g for a1l equaticons. The variance of

the model replicated the variance of the endogencous

1

variables well with US 1esz than or equal to .85 except for
Argentine imports and Brazilian production. Thus most of
the error between predicted and actual endogencus walues

was from random factors.

TABLE XCGVII

THEIL FORECAST ERROR STATISTICS #

Equation R2 RMS U UM TERTIY
Error
Pcbrzpro .34 4,21 .11 8.0 .18 .82
fluandem .84 2.39 .64 6.0 .85 .75
Pcusimp .87 2.084 .87 0.8 .84 .24
Pcargimp .43 2.89 .21 8.6 .14 .84
Prodpr .71 17.28 .84 8.8 .82 .78
Conspr .73 18.85 B4 6.4 .62 .78

# Statistics were derived with Proc Simnlin-Theil
Procedure in SAS, Version S

Feduced Form Equaticons

Table X111 chows the estimated coefficients of the
reduced form model. The reduced form squations show sach

ot the endogencous wariables expressed in terms of



TABLE XXXWIII

REDUCED FORM ESTIMATES

11z

Endogenous Exogenous Variables
Variables

iz::" PAR,  pUS, 1y PSOL_, TR EWy_, G4y XRCD,
CI, -478 -.143 172 .88% -.191 .,245 -.,34 -1.27 .@z98
QDt -441 ¢ @ .e18 -.832 .245 -.34 -1.27 8
Ul -4.9 41 -.144  .4614 @ @ @ @ -.831
Al 14 .882 -.824 -.0684 a f @ @ A66¢
Py 15861 8 8 a 1.4 -7.94 11 41,24 @
PC, 2474 8 8 -.89 149 -1.14 1.4 5.91 8
BP4 5.45 8 @ @ 139 @ 8 a 8
Variable Definitions:
QD, @S Brazilian wheat quantity demanded and supplied
P¥*, pC Real Producer and consumer wheat prices in Brazil
PQR, puUS Real Prices of Argentine and U.S. wheat
ps0 Real Producer price of soybeans
Xred Exchange rate cruzeiros per dollar

&1, CI, Ul Argentine, Canadian, U.S.

imports per capita

Brazilian wheat production per capita

CCC credit allocation amounts to Brazil
Income per capita in Brazil

Brazil’s real expenditures on wheat imports
Time trend



exogenously determined variables only. The system of
equaticone has been solved to remove endogenous variables on
the right side of equations. The coefficients on the

derived reduced form parameters may be thought of as impact

=g

multipliers because they measure the change in each of the

endogencus variables from a change in each of the

predetermined variables. The reduced form ecstimates are

derived from estimates of the three stage least

o
m
w

r

1<)
[}

qu

caoefficients.

Elasticity Results

The slasticities were estimated from the coefficients
aof the structural and reduced form equations. Elasticity
is defined as the percentage change in the dependent
variable caused by 2 one percent change in the independent

variable. Equation 14 shows the elasticity formula. E

"

elasticity, dY is change of the dependent variable, d¥ i
change of the independent variable, XM j: the mean of the

independent variable and YM j= the mean of the dependent

variable.

E=4wdyYy =4dY . xm (140
wodX X wm

Table XXXIX shows the mean values of the sewen jointly
dependent variables and nine predetermined variables used
in calculating the structural form and reduced form

equations. The elasticity estimates will be derived from

g:u

t mean walues,

[}

-
m
in
M



TABLE 3{XIX

MEAN VALUES OF MODEL VARIABLES

Variable Mean Yalue Units
Quantity demanded 41,51 Kg./capita/year
Brazilian production 14.880
U.s. imports 12.62
Argentine imports 6.468
Canadian imports é6.081
Producer wheat price 228.79 1780 U.S. dollars/MT
Mill wheat price 127.18
Price of Argentine wheat 149.93
Price of U.5. wheat 151.72
Price of Canadian wheat 147.49
Per capita income 1298.69 1988 U.S. dallars
Expendi tures on wheat

imports lagged one year 4,38 1988 deollars/capita
fil1locations on the CCC

program lagged one year .44
Exchange rate cruzeiros

per dollar 62.77 Inflation adjusted

Index of Producer prices
of zoybeans in Brazil

lagged one year 75.85 Index 1988=146
Trend 1975 Years 19245 to 19895
Eguation 14 can be rewritten using the coefficients

from the structural and reduced form regressions. Thes

]

coefficients represent the change of the dependent
variable, 4dY, from & change in the independent variable ox.

Letting these coefficients be represented by B,

By = d¥ i = coefficient number C150

and
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E=4adf = B; , xm C1E0
M dx ym

Table XL showe the structural form elasticities,
calculated using the mean values from Table XXXIX and the
structural form coefficients from Table XMUII.

Elasticities are estimated for domestic wheat demand zs

"

well as for the four supply equatione and two endogenously
determined prices. The results show that Brazilian
consumers have a2 price elasticity of demand of -1.81. This
means that a one percent increase f(decrease) in price
results in approximately a one percent decrease {increace’
in quantity demanded. Wheat is neither price elastic nar
inelastic for Brazilian consumers.

rs

[

The results alsoc show that Brazilian wheat produc
respond positively to previocus year pricee of sorbeans with
a cross price elasticity of .48. This means that for suvery
one percent price increase {(decreasel) in sorbeans the
previocus year, Brazilian wheat farmers produce, on average,
.48 percent more wheat.

Table XL shows elasticities for U.3. wheat zales to

o
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[
L]
£
g
i
w
-+
1]
w
D
0
e g
a
<
o
£

negative own price

wheat increases fdecreasesd, the quantity of U.Z., wheat

elasticity of U.5., wheat =zales to Brazil from changes in

Aargentine wheat prices was positive, 1,42, This means that
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TABLE XL

ELASTICITY ESTIMATES FROM STRUCTURAL MCODEL COEFFICIENTS

1 I'f.l

Endogenous
Variables
s
BP 14.88
@b 41,51
Ur 12,42
Al .68
CI 6.081
p 229
pC 127

Excgenous Yariakles

PAR S0 xRcd ¥
PUS 1 PO,y EBMyy Cyy xREd  p* gl
XM 156 162 1299 76 4.4 .44 63 229 127
.48
-.31 -1.81
1.43 -1.54 1.34 -.35
.69 -.72 -.78 .47
.39 .23 .18
- .92 25

Variable Definitions:

XM, ym
QD, oS
p*, pC
pﬁR, pUs
pS0

xRcd

Al, CI, Ul
BP

C

1

EW

Mean values of independent and dependent variables
Brazilian wheat quantity demanded and supplied
Real Producer and consumer wheat prices in Brazil
Real Prices of Argentine and U.5. wheat

Real Producer price of soybeans

Exchange rate cruzeiros per dollar

éirgentine, Canadian, U.S5. imports per capita
Brazilian wheat production per capita

CCC credit allocation amounts to Brazil

Income per capita in Brazil
Brazil“s real expenditures on wheat imports
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one percent, U.5, wheat sales to Brazil will increase

{decrease) by 1.43 percent.
Table XL shows that U.S. wheat sales to Brazil are

positively income elastic and have an income =la

in

ticity of
1.24., Thi= means that zas Brazilian per capita income
increases {(decreases) by one percent, U.5. wheat sales to
Brazil will increase (decrease) by 1.34 percent,

The Brazilian Government-set retail wheat price
depends on the producer wheat price and per capita income.,
The retzail price had a producer price elasticity of .252
and an income elasticiy of —-.721. This means that zas the
producer wheat price increased by one percent, the retail
wheat price increacsed .252 percent, on average. &S per
capita income increased by one percent, the retzail wheat
price declined by .21 percent. Finally, the recsults show
that the producer wheat price is related positively to the
producer price of coybeans in the previous rear,
expendi tures on wheat imports in the previocus year and b
the amount of CCC credit in the previcus year. These
elasticities are .39, .22 and .18, respectivelr.

Table XLI shcws elasticities derived from the reduced
form coefficients in Table ¥XXI¥. They differ from the
elasticities in Table XL because they measure the impact of

predetermined variables given that the interaction within

the structural equations take place. Canadian imports show

a positive price elasticity of 4.484 for U.S. wheat prices



TABLE XLI

" ELASTICITY ESTIMATES FROM REDUCED MODEL COEFFICIENTS

1ia

Endogenous
Variables
ym
CI 6.81
BP 14.86
al 41,51
ur 12.462
Al 6.48
p* 229
Pt 127

Exogenous Yariables

PAR pUS 1 pSO,_,  EW,, C4y XRCd p* pC
XM 158 162 1299 76 4.4 .44 43 229 127
4.4 1.94 -2.41  -.25 -.8% .31
.72
.56 -.06 -.84  -.01
1.91 -1.87 1.44 -.15
.84 -.63 -.78 088
.34 .21 .08
-.92 .89 .86 .02

YVariable Definitions:

Xm, ym
al, as
p#, pC
pAR pUS
pSO

XRed

Al, CI, Ul
BP

c

I

Eld

Mean values of independent and dependent variables
Brazilian wheat quantity demanded and cupplied
Real Producer and consumer wheat prices in Brazil
Real Prices of Argentine and U.S. wheat

Real Producer price of sorvbeans

Exchange rate cruzeiros per deollar

Argentine, Canadian, U.S. imports per capita
Brazilian wheat production per capita

CCC credit allocation amounts to Brazil

Income per capita in Brazil
Brazil“s real expenditures on wheat imports
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and a positive elasticity of 1.5¥4 for per capita income in

An estimate of the elasticity of the producer price of
sorbeans in Brazil on Canadian wheat imports was deriwved
from the reduced form. This was possible because the model
specified Brazilian wheat production as part of the
identity determining Canadian wheat imports. This

3

slasticity was -2.41.

m

al

Al

]

o Brazilian expenditures on wheat imports in t-1

lasticities for

T
T

and CCC loans to Brazil had negative
Canadian imparts, The cruzeirosU.S. dellar exchange rate
had a positive import elasticity for Canadian wheat, .31,
but & negative elasticity for U.5. wheat. This meanes that
Brazil buys more wheat from Canada and less from the U.S,
when the cruzeiro per dollar exchange rate is high.

The reduced form 3150 reveals that consumers in Brazil
pay higher prices for wheat when, in the previous rear, the

producer price ot soybean

is high, when expenditurss an

i

wheat imports is high and when CCC allocations are high.

-+

These slasticities were 8%, .84 and .82, respectivelr.
Elasticity estimates from the reduced form differed from
those from the structural form in estimating the incomse
effect on per capita wheat consumption., Instead of an

income etfe

t of -.31 as in the structural estimate, the

reduced form estimate was .548. This means that as per

capits income increases, per capita wheat consumption in
EBrazil increases rather than decreases. This ie because



the reduced form includes the sffect of income an the
consumer price as is explained in more detail in Chapter

VI,

The data used in the model were yea}ly observations,
1945 to 1785, A1l the data used in the model can be found

in the appendix of this dissertation. Much of the data was

received by written request from several Brazilian

o

gricul tural research agencies. The rest was cobtained from
the QKlahoma State University library from refterence
materials such as yearbooks of The World Bank and

International Maonetary Fund. In many cases, more than one

source of data was found for & time series. In these
cases, all of the time series were included in the
appendix. In choosing which time series source to use in

the maodel, the one which produced the best fit was
generally chosen. For example, it was found that the best
series tor the price paid for U.5. wheat by Brazil was from

a USDA publication and was on a fiscal rather than calenda

'y
=

#»ear basis (October one to September 28, instead of J:

nuary

one to December 312. This particular series produced mors

"
]

tati

[11]

tically significant results, marbe because of the

ow

lagged nature of the data. In some cases, the seriss wer

i

incomplete and two or more series had to be spliced
together although most of the data used inm the model was

from one complete source. OGuarterly data would have been
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preferable if it had been available. It would have =1)1cwed
for & larger number of observations and therefore more
statistically significant results. In many cases, the dats
used in & regression or in & table was modified from the
original data. For example, szome nominal prices were
converted to current prices and some aggregate data was
converted to per capita data. In these cases, the changes

were noted.,



CH&FTER WI
SUMMARY AND CONCLUSIONS
Model Conclusians

The purpose of this research has been to examine
policies that affect Brazil's wheat imports and that affect
market share among the three major exporting countries whao
compete in the Brazilian wheat market. The model
conceptualized and estimated the inter—refated events and
policies that determine demand and supply in the EBrazilian
wheat market.

The principal factors determining Brazil“s impaort
demand are Brazil’'s demand for and domestic production of
wheat. Domestic demand is determined by per capita income
and prices paid by consumers for wheat products. The
consumer price of wheat is an endogencus policy variable.
From Table ¥LII, per capita demand for wheat products was
found to be relatively income inelastic with an income
elasticity of .54. This means that a one percent increase
in per capita income would result in .3& percent more wheat
product consumed. #&nother study estimated this elasticity
at .38 zand found many other Brazilian food commodities to

be in the .34 range (Table XX, p.S513,

i)
[y a8



Consumers were more sensitive t

[nj
i

hanges in the refail
price of wheat than they were to changes in per capita
incame. Table XLI shows that wheat gquantity demanded has a
price elasticity of -1.81. This means that, on average, =z
one percent increase in the mill price of wheat would
result in a one percent decreacse in wheat product sales.

The reduced form of the sconometric model was useful
in measuring the direct impact of the predetermined
variables on the corresponding dependent variablies. This
was especially true in the case of demand for wheat in

Brazil. The demand for wheat in Brazil has two components;

¥

an "income" effect and a "price" effect. The income eftect
is the change in per capita wheat consumption in Brazil
attributable to = change in per capita income. The price
effect is the change in per capita wheat consumpticon
attributable to a change in the consumer price of wheat.

of

Using the reduced form gives a more accurate estimat

1]

)]

the effect of income on consumer behavior by including the
income effect on price. In the model, wheat quantity

demanded was determined by the mill price of wheat and by

]
1

11}
1)
—
181
2

per capita income. However, the mill wheat price was

determined by per capita income, This is because the mill

Li{

wheat price is a policy variable set by the Brazilian
Government. When per capita income is high, the government
increases the wheat subsidy to consumers which lowers the

mill price of whezt. This mar be because tax revenues are

[s1}

higher when per capita income is= high and allows the



qovernment to spend more on consumer subsidies,

L

» and (&) show that per capita income

124

Equations

'’

determines quantity

demanded directly through the income effesct and indirectly
through its effect on the mill wheat price.
ep, = FCPEL, 1o 05D
pCt = f(F%y, Iy C1ED
Estimating equaticons (5> and 4> with the structural

form resulted in the follawing equations.
QDt = ?7 - 33 Pct - .81 Iy C17
C = =1= = ¢ — R
F’ t - 21 + -1:- P“-’t .El‘:’ It ~41‘_-:'
Equation (17) shows a negative ccoefficient of —.81 on

per capita income.

inferior good because, as income rises,

consumed. The structural form income

consumption is —-.31.

This would suggest that wheat

is

2N

less wheat would ke

elasticity of wheat

The advantage of using the reduced

form is that the mill wheat price is removed as =z regressor
on per capita wheat consumption since it is an endogencous
variable. This allows an estimation of the direct impact
of income on wheat consumption. In the reduced model the
income coeffient ie 618 and the income elasticity ics .54,
In this case, wheat would be considered a normal good
because more wheat would be consumed ze income increases,

Equafion {1%9) shows wheat demand in the

a0, =

reduced form.

461 +.0181 -.832P50, | +,245TR -.34EW,_y -1.27C4_, (19



Intuitively it makes more sense that wheat should be
considered a normal good. This is especially true in
Brazil where average per capita income during the 21 vear
study period was only 12%% U.Z2. dollars in constant 1736
terms. Since wheat is considered a staple commodity, more

of it would be expected to be consumed as income rise

i

Consumers would not be expected to easily substitute other

t

1]
1

ples for wheat since they are more expensive (Table
X111, F. 28).

The =tudy found that domestic wheat production is
determined by the price of sorbeans 1agged one »year.
Sorbeans are a principle cash and export crop. Wheat is
double cropped with soybeans in alternate six month growing
zseasons. Wheat acreage planted and harvested is highly
dependent on soybean area harvested and therefore on
soybean prices. For ewvery one percent increase in the
price of sorbeans there was a .72 percent increase in wheat
praoduction in the following year (Table XLII, p. 1182,

Since the mill price helps determine the lewvel of
wheat consumption and is alsc a2 policy variable, the madel
sought to explain changes in the mill price. Froducer
price and per capita income were found to be the two main
determinants of the mill price. When producers are highly»

subsidized, there is less funding for the consumer subsidy

2o the mill price is higher. When per capita income is

high and the countr;

"
1]
s
3
u]
1
o
L d

ol

(11}

. it can afford higher

subsidies to consumers. @Also tax revenues are expected to
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be positively correlated with per capita income. The model

shawes that for

M

ach one percent increase in the producer

price, the consumer price increased by .25 percent. For

h(

ach one percent increase in per capita income, the

consumer price decreased by .22 percent

Since the producer wheat price is also a policy

n

variable and helps determine the mill wheat price, the
moadel sought to explain what determines the producer whest
price. It found that the producer wheat price is set by

the Brazilian Government in response to the price of

sorbeans, lagged one wear, the value of wheat imports,
lagged one year, and the wvalue of CCC credit for wheat

purchases from the U.5., lagged one year. These

elasticities were .34, .21 and .88, respectively. It i

1]

hvpothesized that, since wheat production is highly
affected by sovbean production, that the Brazilian

Government would have to maintain wheat prices at least at

parity with sorbean prices in order fo maintain wheat
production at parity with soybean production. Otherwise
farmers would substitute more corbean production for less
whezat production. This variable was lagged because sorbean
planting precedes wheat planting by =i monins.

The producer wheat price was found to be positivelr
carrelated with the value of Brazilian wheat imports, EW.
This variable reflects both the world price of wheat and

the quantity of wheat imported.

EW = Pl . gl {ZRD



The higher the world price, the less the amount of
subsidy is required on producers ta maintain or increase
the producer price. 0Or, to put it another way, with =
fixed amount of subsidy, an increase in the world whezat
price would result in an increase in the producer price

given the same gquantity produced. This is because th

1 ()

producer subsidy is equal to Brazilian production times the

difference between the producer price and the world price,

PS = BP x (F* _ ply t217

On the other hand, an increase in wheat quantity
imported would result in pressure to increase the producer
subsidy on wheat because of the policy of "import
substitution". An increase in the producer subsidy would
increase the producer price given the same wheat quantity
produced and the same world wheat price. In general,
policy decisions are formulated and implemented following =
time lapee during which policy makers rexlize what is
happening, dewvelop a consensus, request the palicy change
and implement it. For this reason the walue of wheat

imports, EW, was lagged one rear.

Effects of the CCC program

& principle policy of the U.S. government related to
wheat exports is cammodity credit for wheat sales to wheat
importing countries such as Brazil. In a study done to

evaluate the impact of such policies on Brazil s wheat
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et

imports (Hall, 1%?86), Hall found that one effect of F.L.
4868 was to induce more Brazilian domestic wheat production.

Brazil spent less on wheat imports by receiving wheat

[
3
m
ety
]
2
w
11}
)
o
m

through the F.L. 488 concessiconal progras
to spend more to support its own wheat farmers because of
the sawvings provided by F.L 488. This rezulted in more
domestic production and future reductions in commercial

imports, FP.L. 488 alsc competed directly with commercial

The CCC program differse from F.L. 485 in being a
credit sales program rather than a food aid program.
Howewer, the CCC program may hawve similar effects on
Brazilian domestic producticon and on wheat imports. By
subsidizing the export price of U.S. wheat and delaring

repayment, the CCC program helps Brazil to subsidize

m

EBrazilian wheat producers. The wheat purchasing credit:
help justify Brazilian policies which increasze incentives

ta Brazilian wheat producers. This results in some of the

D
m
~

sam fects on domestic production as P.L. 488 such as
increased domestic production and reduced demand for
non—-subsidized imports.

The results of the current study show that the CCC
program had the etfect of slightly dampening consumer
demand for wheat through its positive 2ffect on praoducer
prices. The model shows that increases in producer prices

have & positive impact on consumer prices. @< the consumer

price increases, less wheat is consumed. In the model, the
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value of CCC credite to Brazil was divided by Brazil =

population so that this variable would be on a2 per capita

m

basis s=ince the other variables were on a per capita basi
1t was found that for each one percent increase in CCOC
program expenditures per capita to Brazil, lagged one rear,
there was & 81 percent decrease in demand for wheat
products in Brazil. #@&As previously discussed, thers iz 2
Tag time for policy implementation. In this case there is
a lag between WU.5. policy regarding CCC credit amounts and
Brazilian policy regarding producer wheat prices. For this

reason the CCC regressor was lagged one year. The effect

I

af the CCC program on current year producer prices and
hence on wheat consumption was not statistically

significant.

Elasticity Recsults, Demand for

Imports and Market Share

The elasticity results tend to measure long term

- A By
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he data
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ponse = rvearly observations. Demand

]
o

r
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in

for imports is sencsitive to per capita income in Brazil as
well.aa on exchange rates. FPer capita income influences
quantity demanded directly through the income effect and
indirectly through its effect on consumer wheat prices.

|

rket share

M
fn

mong Argentina, Canada and the United States

P

is sensitive to own— and cross-price elasticities as well

e
i

the cruzeiro/dollar exchange rate. Table XLI shows the

income, price and exchange rate elasticities for the W.5.
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and Argentina from the etructﬁra] form of the wheat trade
model . Table XLII shows the elasticity results for
Canadian wheat sales to Brazil using the reduced form
because Canadian szles were not directly estimated. These
results show that U.S5. and Canadian wheat sales to Brazil
were highly recsponsive to per capita income inm Brazil with
elasticities of 1.34 and 1.%94, respectively. Argentine
wheat sales to Brazil had a negative income elasticity far
per capita income in Brazil. However, none of the

1

L
1]
in

tistically

[
"

ticities for the Argentine equation were st
iignificant at the p=.85 significance level.

Dwnlprice elasticities were estimated for U.S. and
Argentine wheat sales to Brazil. These results were
statistically cignificant at the p=.85 level for U.5. sales
but not for Argentine sales. Table XLI =hows that U.5.

sales had an ocwn-price elasticity of -1.54. This means

that as the price of U.5. wheat to Brazil incr

T
w
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i
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o
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percent, U.5, sales declined by 1.54 percent. Cross-price
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elasti ignificant at the p=.85 significance

level for U.5. wheat cales to Brazil but not for Argentine

zales. Table XLI shows that U.5. =sal "OEE-pric

i
i
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g
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elasticity of 1.42 for éArgentine wheat prices., This means
that as the price of Argentine wheat increased by one

percent, U.5.

1]

ales to Brazil increased by 1.432 percent.

In addition, Canadian wheat sales to Brazil had a

cross-price elasticity for U.S. wheat prices of 9.584,
e=timated from the reduced form model.



The real cruzeirosdollar exchange rate had a negative
elasticity for U.S5. wheat sales to Brazil, -.35, and &

ivwe elasticity

hn]
[x]
mn
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[n]

rAargentine sales, .47 (Tabkle XLID.
However, neither of these slasticities was statistically
significant at the p=.85 significance lewel. In addition,
Canadian wheat sales to Brazil had a positive elasticity

for the cruzeirosdollar exchange r

te, .31, derived from
the reduced form model (Table XLII).

This model for Brazilian wheat imporfa zhows that
changes in per capita income in Brazil are central ta

explaining wheat import demand and mayr also affect market

hare among érgentina, Canada and the U, 5. Fer capitza
income was highly significant statistically in explaining
per capita wheat consumption in Brazil because of its
double affect on consumption, through the income effect,
and through the price affect. The model shows that per
capita income had a positive influence on U.S. and Canadian
wheat sales but a negative influence on Argentine wheat

zale=s., The CCC program had negative impacts on wheat sales

4

result of it itive effect on domestic
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m
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po

1l

praducer and consumer wheat prices, Its impact on wheat
cales was likelr greater on &rgentina and Canada than on
the U.S. For example, & one percent increase in

zllocations on CCC credit to Brazil would result in &2 —,8%

ales to Brazil.

[I}]

percent decrease in Canadian wheat



._
[
P

Implications to Policy Makers

The results show that international trade analrsis

must consider the simul taneous inter
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ction
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events in severxl countries. Since the policy makers in
the various countries will have different, if not
contlicting, goals, the implications of any analy¥sis will
depend on the perspective of the policy maker. For
example, & current goal of Brazilian policy makers is tao
reduce importse and expand exports, This study stronglys
suggests that price subsidies for soybean producers are
mare effective in increasing domestic wheat production and
thuse reducing wheat imports than are direct producer price
subsidies for wheat product}on. Wheat producers in Brazil
are more influenced by sorvbean prices than by wheat prices,.
This is becauce sorvbeans and wheat are grown on the same
land by the szame farmers. These farmers produce sorbeans
as their main cash crop and grow the wheat in the
off-season. @&s the price of sovbeans increases and land
planted in sovbeans increases, more wheat will alsac be
grown. Since the price of sorbeans is set more than six
months pricr to planting the wheat crop, the farmers are
responding to the lagged price of sorbeans rather thanm to
the current price.

Brazil could also greatly reduce wheat imports by
removing subsidies on the mill price since, for every one
percent increase in the price of wheat products fo

consumers, there is approximately 2 one percent declineg in
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consumption. Howewer, there mar be other policy

considerations such as political stability and social

well-being that would prohibit raising prices to consumer:

U.5., policy goals are the opposite of Erazilfs_becauae
of the current grain surplus. U.5. policy makers would
like to encourage Brazil’s wheat imports, maintaiﬁ the

traditionally large share of the Brazilian wheat market and

i

reduce some of the volatility of wheat exports to Brazil.

The study suggests that credit programe such as the
Commodity Credit Program are not successful because, if

an¥ything, they encourage Brazilian production and

discourage consumption.

m

U.S5. wheat csales are sencsitive to changes in U.5.
wheat prices and the wheat prices of competing wheat
exporting countries, The relatively high U.5. price
elasticities suggest that in the event of a price war in
which the three exporters aggressively lowered their own
wheat prices to increase market shares, the U.5. and Canada
would tend to increase market share relative to Argentina
because of their higher price elasticities of wheat sales

to Br

o

zil. For exzample, & one percent decrease in price
among the three exporting countries would result in U.5.
sales increasing by 1.54 percent compared to a loss of -.8%
percent in Argentine sales. It may be that U.5. policy
makers should also concentrate on non—price, naon—-credit
vwariables. The U.5. is a large, reliable supplier with a

targe proportion of its wheat production in hard red winter
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wheat. Brazilian mills zeek hard red winter wheat to mix

with the soft Brazilian variety for

taple bread products,
Argentine palicy makers are faced with highly volatile
wheat imports from their gecgraphical neighbor. They would
prefer to sell wheat to Brazil than to more distant wheat

importing countries bec

w

use of the lower freight charges.
Argentina may benefit when the Brazilian cruzeiro is weak
relative to the dollar. @& one percent increase in the

cruzeira/dallar exchange rate resulted, on average, in a

.47 percent increase in Argentine wheat sales to Brazil.

i

Palitical factors are more of an influence in the case of
Argentina than for either the U.5. or Canada. As a result
of these vulnerabilities, Argentina has attempted to
diversify wheat sales by selling on a more global baszis in
recent years even though it means greater transportation

cost

« It was difficult to find a good fit for the data

concerning Argentine wheat sales to Brazil. One reason for

11}
[
]

this may be the effect of hwperinflation in Argentina on
price variables which makes it more difficult tao
consistently translate Argentine pescs into U.S, dollars.
Canada enjorys by far the mo=t stable share of the
Brazilian wheat market and receives the highest zverage
price for its wheat. Between 1745 and 1985 Canada received
#1458 per metric ton wversus $#1&2 for the U.S, and #1568 for
Aargentina. It is largely cushioned from fluctuaticns in
EBrazilian import demand by its five-year purchase

et an upper and lower 1imit

agreements. These agreements

1)
(1]
1]



on Canadian wheat =sales to Brazil. C;
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nada has an advantage

by

caver the U.S. in having & nationa]l grain board that can

i
m
w
11}

negatiate for all grain producers in Canada and mor
negoatiate long term agreements. However, Canadian wheat
sales to Brazil are wulnerable to U.S. wheat prices. The
rice elasticity was an average of 4.44 between 1745

o]
and 1%233. Thi

"

could mean & nearly five percent decrease

in Canadian wheat sales follawing a U.S. price decrease of

~+

ane percent. Canada is affected more than Argentina or the
.2, by changes in Brazilian per capita income with an
income 2lasticity of 1.94 percent., Canada now has its own
version of the U.S. Commodity Credit Corporation Program.
It is 1likely that this program helpe to boost Canadian
wheat sales in the short run and reduce those of the U.5.
and Argentina, but like the U.5. program, it is not likely
a long run benefit to sales because of ite possible
positive impact on Brazilian producer and consumer wheat
prices.

Another implication of this study is that sorbean

11
w
-t

prices may be used to predict Brazilian wh imports the

following »ear becau

in

¢ of their positive effect on domestic

=

wheat production. For example, a one percent increase

id

1

crease? in sorbean prices resulted in a2 .72 percent

increace (decrease) in Brazilian wheat production.



Limitations

As with moet econometric models, it is impossible to

i1}

capture all possible etfects, especially in an

iy

international trade model with many interdependent

commodi ties, foreign exchange rates, and macrocecconomi

m

variables, For many wariabl

i

£, data are not kKept in

equivalent time units for different countries. For

]
"W

example, much W.S. data iz on a fiscal »rear basis which
does not necessarily coincide with the calendar »ear datsz

or =

()
s
L

P

asonal year data of other countries. In Brazil, the
wheat harvest is at & different time of rear than the
soybean harvest so & one-year lag may come closer than

current »ear data in estimating cross-price effects but may

=till be imperfect. In many cases, dat
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different sources may differ and the researcher must select

the ceries that ze

1]

D

ms mast reliable. In thi:

W
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choices aoften had to be made between criginal Brazilian

datx

i
[m)

urce

n

. and sources such as The Food and Agricul ture

[

rganization (FAO) or The World BankK. The original

Brazilian sources seemed more appropriate. In some o

i

<

[11]
1]

different sources had to be spliced together to produce =z

caomplete time series. Data used in estimating this model
may be found in the Appendix.

Some of the variables did not have data for the Full

21 wears. For example, the CCC program replaced the
garlier P.L. 488 program so datz for the CCC program were

available for only eight years. Canada had no wheat
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Zil For the first Five year:
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Because Brazil and Argentina have experienced

h¥perinflation in recent wears, it is more difficult to

flr)
feOry

accurately canvert time series into consistent price units.

The point in time within the »ear in which the currency

converted can make a large difference.

Suggestions for Further Study

The model has been useful in focusing on 2 single

market for wheat as opposed to a regional or glaobal wheat

model. The particular factors and policy differences th
would help policy makKers tailor programs to different
countries were revealed., However, it cannot capture the
larger scope of a regional or world model. The two
approaches complement each cother and should both be used
analyzing policy choices. It would be useful to compare
ee if &

Brazil to other wheat importing countries t

0

m

t

different set of policy decisions would be warranted given

the national differences in wheat import markets,
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APPENDIX

TABLE XL11

BRAZILIAN WHEAT IMPORTS AND SHARE TO MAJOR EXPORTERS

Year Total U.s. Canada Argentina

in thousands of metric tons

1945 1,874 72 a 1,313
19864 2,381 1,235 8 1,82
1967 2,429 1,849 8 gaz
1948 2,414 1,854 8 1,814
1969 2,344 882 @ 1,833
1978 1,958 633 382 1,821
1971 1,718 742 481 285
1972 1,797 434 315 949
1972 2,945 1,344 468 ?93
1974 2,399 1,881 1,257 &2
1975 2,898 1,834 334 45
1974 3,428 1,599 1,044 724
1977 2,624 461 893 281
1978 4,339 2,945 1,274 78
1979 3,454 1,328 332 1,488
1988 4,735 1,887 1,762 284
1981 4,350 3,362 g1e o8
19382 4,224 2,711 1,234 216
1983 4,182 2,617 1,489 a
1784 4,848 2,558 860 g64
19€5 3,840 2,217 749 793
Source: Bance Do Brasil, S.A., Cacex



TABLE XLIII

DOLLARS PAID BY BRAZIL TO MAJOR WHEAT EXPORTERS

Year Total u.s. Canada argentina
1945 135.8%9 34.270 8 ?5.268
1944 147.771 87.984 8 71,377
1947 178.187 78.471 8 27.463
1948 181.478 73.388 a 78.373
1949 134.758 49,822 f 48,217
1978 162,839 33.138 17.913 52.774
1971 1eé,831 58.194 26.442 12,599
1972 121.%18 32.847 28.922 44,497
1973 335.540 288.25 34,295 92.144
1974 448.393 213.731 244,342 18,322
1975 336,858 261.271 58,549 4,734
1974 984.324 233,386 144,381 98.141
1977 244,727 65.838 21.797 82.474
1978 341,333 359.132 178.538 8.418
1979 344.4657 233.844 47,474 285.398
1988 88%.785 328.333 397.365 171.487
1981 831.892 628,784 173.451 8.475
1982 761,933 4468.913 233.348 39.185
1283 724.618 422,6%4 293,141 8
1984 7393.814 397.888 232.882 104,244
1985 * 567.503 241,841 11@.412 162,547
Source: Banco Do Brasil, S.A., Cacex

*

Jan/Nov
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WHEAT PRICE PRID BY BRAZIL TO MAJOR EXPORTERS #

TABLE XLIV

Year u.s. Canada Argentina  Ouerall
1945 72.35 np 72.51 72.43
1944 71.18 np 469.88 708,47
1947 73.468 np 74.687 73.33
1948 71.33 np 49.25 49.49
1949 995.59 np 58.31 57.44
1978 52.28 59.38 31.78 33.84
1971 61.77 66.82 é1.31 42.45
1972 72.27 66.42 46.78 47.85
1973 134.88 85.76 ?2.81 113.%2
1974 197.74 194.42 167.71 193,23
1975 157.79 151.35 155.37 157.71
1974 145,84 157.560 135.42 147,17
1977 168.24 162.82 93.57 108,88
1978 121.14 133,61 123.82 124,88
1979 153.84 191.88 138.94 149,58
1980 177.37 282.467 174.87 187.12
1981 187.89 214,37 173.54 198,56
1982 178.82 2835.1@ 186.88 186.3%9
1983 141.56 194,83 np 173.74
1984 155.54 147.53 138.25 155.11
1985 153.81 147,72 1292.39 147,862
Source: Banco Do Brasil, S.A., Cacex

*

Calculated by dividing amount paid to exporter by
number of tons purchased.
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TABLE XLV

UNIT YALUE OF ARGEMNTINE

WHEAT

Year Index of Unit
Yalues

in U.8, dollars 1986=106
1545 6.8
1944 308.5
1947 32.4
11948 31.35
1949 32.5
1978 36.0
1971 32.8
1972 36.7
1973 S3.4
1974 1846.3
1975 94.2
1976 79.3
1977 S2.9
1978 é4.9
1979 78.8
1988 166.0
19&1 111.7
1982 21.9
1983 77.1
1984 73.4
1785 47.5

Source: Internaticnal

Financial
Staticstics

14



TABLE XLVI

BRAZILIAN WHEAT IMPORTS AND SHARE TO MAJOR EXFPORTERS

Year  Total U.s. PL48@ Canada Argentina  Other
thousands of metric tons

1945 1,962 276 256 8 1,292 a
19686 2,467 783 422 8 1,840 208
1947 2,433 458 498 & 458 835
1948 2,417 470 448 8 1,044 433
1949 2,387 435 458 @ 1,008 422
1970 1,480 518 104 3886 762 8
1971 1,727 536 287 4a6a 398 148
1972 2,749 1,189 8 368 1,200 48
1973 2,862 1,136 a 4088 52 G
1974 2,143 785 8 1,304 80 8
1975 3,878 1,960 8 g6a 248 3
19746 3,143 1,238 8 318 1,855 48
1977 2,844 1,473 8 635 335 141
1978 4,288 2,254 8 1,221 441 284
1979 3,788 1,255 a 933 1,972 @
1780 4,399 2,799 8 1,800 8 &
1981 4,668 2,458 8 235 26835 13@
1982 4,185 2,728 8 1,256 8 135
1983 4,291 2,374 8 1,504 415 ]
1?84 4,583 2,541 8 1,504 442 8
1985 3,448 1,483 a 1,600 485 laa
Source: Tomasini, CNPT/EMBRAPA
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TABLE XLVII

EXPORTS TO BRAZIL UMDER CCC
EXPORT CREDIT PROGRAMS,
FISCAL YEARS 1945-1985

thousands of U.S5. %

Year Value
1945 0
19448 8
1947 8
1948 18,793
1949 ]
1978 ]
1971 ]
1972 8
1973 a
1974 8
1975 a
1974 ]
1977 (]
1978 8
1979 14,344
1968 32,926
1981 197,935
1982 283,244
1983 334,813
1984 356,349
1985 443,433

Source: Foreign Agricultural
Service memorandum,
Movember 1986
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TABLE XLVIII

CRUZEIRO/DOLLAR EXCHANGE RATE AND BRAZILIAN WHEAT FRICES

Year . Exchange Producer Average
Rate Price FoB

Import

Price

cruzeiro/ dollars per metric ton

doltar
1945 %% *% 59 .44
1944 59.39
1967 42.53
1948 3.713 183.23 37.94
1949 4,258 185,48 96.97
1978 4.813 161.81 48.78
1971 5.379 ?7.98 42,48
1972 6.122 98.80 78.78
1973 7.435 166,87 137.42
1974 8.4460 1462.684 192.72
19735 8.474 192.53 155.35
1974 11.723 181.49 132.780
1977 15.327 286.82 167.81
1978 19.943 287 .86 125.32
1979 33.367 146.87 182.67
1786 61.574 192.29 184,44
1981 £3.379 = 176.%
1282 179.220 = 164,26
193 573.270 % 157.37
1984 1841.566 = 151.41
1983 4283.1686 = 141.04

Source: Tomasini, CNPT/EMPRAFA
* Federal Reserve Bulletin

#% Some of the data in this column were not
available
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TABLE XLIX

BRAZILIAN POPULATION AND WHEAT CONSUMFTION

Year Consumption Population Per cxpita
Consumption

18086 metric thousands Kilograms

tons per year
1974 4,208 184,243 4@
1975 4,422 187,145 41
1974 4,858 119,123 44
1977 3,6%4 113,268 5@
1978 95,694 116,393 49
1979 6,872 119,478 51
19780 6,882 123,832 33
1981 6,098 126,439 48
1982 6,835 129,920 44
1983 53,987 133,473 45
1984 6,327 137,895 44
- 1985 6,208 148,797 44

Source: IBGE, SUNAB, Banco Do Bracsil, S.&4. - CTRINM



TABLE L

FRODUCER PRICE FOR RICE AND INDEX OF FERTILIZER PRICES

Year Brazilian Index of Prices
Producer Price Paid for Fertilizer
for Rice Sac Paulo, Selected
19278-1978 Years

dollars per MT 1944=1040

1944 * 188

1947 %

1948

1949 137

1970 43.8

1971 ’9.6

1972 97.8 239

1973 182.1 342

1974 143.9 858

1975 2268.2 583

1974 147.4 612

19727 131.4 1,1a1

1978 187.3 1,455

1579 2,71%

Source: Brazil - & Review of Agricultural’

Policies The World Bank

¥ Some of the data in this column were
not available



TABLE LI

BRAZILIAN WHEAT AREA, PRODUCTION, YIELD AND FRICES

Year Brazilian Brazilian ¥Yield 1 Producer Concumer
Wheat Wheat Price 2 Price 2
Area Praoduction 1
Harvested 1

in thousands metric kg/ha cruzeiros per

of hectares tons metric ton
1942 258,221 255,464 789 43 #%
1943 382,122 7,811 324 72
1944 368,342 213,471 711 14¢9
1965 354,488 221,576 4239 218
1944 385,628 298,523 773 283
1947 341,987 364,878 449 317
1948 845,493 693,598 828 283
1949 1,299,518 1,144,319 882 456
1978 1,861,284 1,734,972 932 496 41@
1971 2,888,215 2,838,632 1,815 547 484
1972 2,348,431 693,299 294 486 334
1973 1,46084,385 1,934,439 1,284 798 412
1974 2,212,443 2,848,648 1,287 1,464 734
1975 3,118,830 1,582,587 589 1,678 734
1974 3,526,789 3,837,844 863 2,136 748 #
19727 3,820,831 2,012,842 466 3,179 1,282
1978 2,794,345 2,768,767 244 4,156 1,391
1979 4,164,144 2,881,184 782 3,480 1,371
1984 3,318,561 2,782,13a 214 11,8486 2,998 =
1981 2,883,747 2,226,447 1,879 28,508 13,255 #
1982 2,946,018 1,862,337 489 %%
1983 1,898,145 2,188,477 1,154
1784 1,728,843 1,935,411 98
1985 2,488,352 4,248,997 1,439
Sources: 1 CTRIN/Banco Do Brasil

2 DETRIG/SUNAB

# Yearly average

#% Data unavailable



TABLE LII

BRAZILIAN WHEAT PRODUCTION, IMPORTS, RESERVES AND CONSUMFTION

Year Wheat Wheat Recerve Consump- Consumpticon

Production Imports Storage tion per capita
in thousands of metric tons Kgsvr
1945 221.4 1,981.48 38.7 2,374 28.42
1946 298.5 2,447.3 29.1 2,447 29.56
1947 344.9 2,433.0 47.7 2,645 31.17
1948 693,46 2,417.8 1.9 2,866 32.71
1969 1,144.3 2,234.4 117.2 £,988 32.25
1978 1,735.8 1,938.1 166.2 3,639 32.7@
1971 1,944.0 1,327.8 225.8 3,287 33.43
1972 692.8 2,680.0 152.5 3,578 34,46
1973 2,831.3 3,811.1 218.5 3,744 37.11
1974 2,858.9 2,145.4 325.8 4,284 44,42
1975 1,65%.9 2,360.0 431.% 4,422 43.35
1974 1,3364.9 2,527.3 485.8 5,852 44,12

Source: Fecotrigo - DETEC/DIECO, CTRIN

tn
g%



FRODUCER WHEAT PRICES IN BRAZIL

TABLE LII1

Year Producer Price

dollars per

metric ton
1988./1981 194
1981/1982 228
198271983 273
1983/1984 264
1984/1985 224

Source: World Wheat Statistics
1985,

International

Wheat Council

TABLE L1V

BRAZILIAN WHEAT IMPORTS

fear Brazilian Percentage Value in Walue of Wheat
Wheat of total u.s. Importe as a
Imports imports dollars Percentage of
Total Imports
igaa MT % millions “
1780 4,755 é,462 ave 3.88
1981 4,348 6.81 832 3.77
1782 4,22 &.76 742 3.73
1983 4,182 7.48 727 4.71
1984 4,848 .8z 735 5.42
Source: EMBRAFA
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TABLE LV

ER&ZILIAN WHEAT AREA AND PRODUCTION

Year Wheat area harvested Wheat Production
1888 hectares 16808 metric tons

1784 1,741 1,934

1985 2,638 4,247

Source: Instituto Brasileirc de Geografia e
Estatistica

TABLE LWYI

BRAZILIAN WHEAT PRODUCTION, IMPORTS AMD PRICES

Year Domestic Imports Farm Average Cost at Mill

Production Prices Import mill Price

Price
mitlion metric tons .S, dollars per metric ton

1786 2.74 4.74 247 246 272 43
1981 2,22 4.34 283 242 224 187
1782 1.88 4.14 242 222 288 131
1983 2.19 3.48 178 182 195 184
1784 1.83 4,26 185 177 218 117
1985 2.87 * 245 186 263 181

Source: MWorld Bank {(telephone conversation with John Jorce)

# Data unavailable



TABLE LVII

PRICES FOR RICE, SUGAR AND FERTILIZERS

Year Rice Price Price of Sugar Price of
ldholesale Brazil Superphosphate
New Orleans .5, Gul+f Ports
dotlars/MT centss1b daollars/MT
1945 182.98 3.39 47,23
1966 182.98 3.44 47.25
1947 187.39 3.44 47 .08
1948 191.86 4,49 37.56
1949 187.39 4,75 39.06
1976 18%.48 3.18 42.58
1971 171,86 5.568 43.04
1972 214.85 7.22 47.58
1973 394.83 8.94 166.8a
1974 335.594 23.38 368.88
1973 418.87 29.18 285,06
1974 388.464 11.52 91.58
1977 33z2.89 8.24 F7.92
1978 379.83 7.78 28.84
1979 381.48 8.79 143,34
1788 4945.84 21.79 178.84
1981 545.48 16.92 146,87
1982 364.70 ?.42 149.84
1983 378.44 7.44 134,64
1984 379.74 ?.17 131.25
1985 3gz.56 é.73 121,38

Scurce: International Financial Statistics, The International
Monetary Fund



TABLE LVIII

BRAZIL’S POPULATION, FOREIGN EXCHANGE,
FOREIGN DEBT AND SOYBEAN PRICE INDEX

Year Brazil‘s Brazil‘s Brazil’s Soybean
Fopulation Foreign Foreign Index of
Exchange Debt Unit
Reserwves Yalue
Exports
millione millicns of billions of 1%88=108
dollars cruzeiros
1945 81.61 421 a 38
1964 82.93 348 8 4z
1947 85.24 142 a 38
1948 87.62 268 ] 3g
1949 98.07 599 2 37
1978 95.352 982 4 37
1971 99.17 14589 & 45
1972 ?7.83 3834 13 48
1973 99.92 48308 18 189
1974 162.48 4874 25 g4
1973 184.74 3493 43 a1
19768 187.34 4181 74 83
19277 118.21 6787 118 188
19786 112.94 11484 248 181
1979 115.74 3342 584 111
1788 121.2%9 584z 1899 166
'1981 124.82 5888 2481 118
178z 1246.81 2441 5229 i
1983 129.486 4355 28349 24
1984 132.58 11567 187395 114
1985 133.85 18404 348382 84

Source: International Financial Statistics, The International

Monetary Fund



TABLE LIX

CRUZEIRO/DOLLAR EXCHANGE RATE, BRAZIL’S

CPI AND BRAZIL’S NATIONAL INCOME

Year Cruzeiro/ Consumer Mational

Dollar Frice Income
Exchange Index
Rate

19868=1008 bitlions of

cruzeiros
1945 1.98 1.4 4z
1944 2.22 2.8 40
1947 2.86 2.7 81
1948 3.48 3.2 1135
1949 4.87 4.8 153
1978 4.59 4.9 184
1971 5.29 3.9 245
1972 3.93 4.8 324
1973 6.13 2.7 454
1974 6.79 9.8 463
1975 8.12 12.7 244
1974 18.67 18.0 1518
1977 14.14 25.8 2323
1778 18.87 35.8 3498
1979 26.95 54,7 845
1988 32.71 160.8 12123
1961 ?3.12 2835.46 22344
1982 179.51 407 .8 48225
1783 577.84 724.7 126248
1984 1848.83 2922.35 384948
1985 4206 .66 ?554.0 1298248

Source: International Financial Staticstics,

The International Monetary Fund

=
L}



TABLE LX

PRICES FOR WHEAT AND RICE IN

BRAZIL

Year Average Consumer Consumer Columns  Consumer

Import Price of Price of Two and Price

Frice 1 Wheat 2 Wheat 2 Three for Rice 2

* Combined
¥
1945 72.43 R £E¥ EX¥
1766 78.47
1947 73.33 21356 83
1948 4?.49 2160 77
1749 57.44 1718 73
1278 53.64 2089 84
1971 2.45 2845 88
1972 47.85 1938 84 286
1973 113,92 1688 2 241
1974 193.23 1523 85 411
19735 157.71 1188@ 71 a6
1974 147,17 1688 71 333
1977 166,88 1282 a5 85 318
1978 124.88 1018 78 78 428
1979 149.58 746 39 59 348
1788 187.12 425 42 42 31%
1781 196.86 184 184 424
1982 1868.3% 131 131 394
1983 173.74 185 163« Je0
1984 155.11 115 113
1985 147.82 125 125
1984 161 161
Sources: ! Banco Do Brasii, S5.A., Cacex
2 The World Bank
3 telephone conversation with John Joyvce of

The World Bank

# Amount paid to exporter divided by number of tons bought

158

*#*% Years 1947 to 1977 were calculated from column two using CPI and

cruzeiro figures on previous page ahd converting, first to price
current vear cruzeiros using CPl figures, and then toc current year

U.5. dollare using current year exchange rate,

*%% Some of the column data were not available

in



TABLE LXI

WHEAT SUBRSIDIES RECEIVED BY WHEAT PRODUCERS
AND CONSUMERS, 1948-1979

Year Producer Subsidy Consumer Subsidy
millions of 1977 Cruzeiros

1948 322 263

1949 a1 442

1978 1825 -492

1971 1474 -942

1972 72 1733

1973 -415 3986

1974 -1473 6240

1975 344 7933

1974 798 6836

1977 2145 294z

1978 25 11296

1979 1884 12176

Source: Renato 2andonadi, Observacoes Sobre o

Subsidio do Trigo Consumido no Brasil,
CFP, Brzsilia, 1979



TABLE LXI1

GEM-182 AUTHORIZED GUARANTEES AND FERCENT OF
VALUE OF U.S. AGRICULTURAL EXPORTS AND
AMOUNT OFFERED TO BRAZIL

Fiscal Authorized As percentage of
Year Guarantees U.S. agricultural
Exports

billions of dollars “

1981 1.5 3.4

1982

1783 4.8 13.5

1984 4.0

1985 5.8

Source: Paul Harte <{(Master‘s Thesis)

TABLE LXIII

G5M-182 GUARANTEES OFFERED TO BRAZIL

Period Amount

millions of U.S.

dallars
16/1/82-4/28/83 213
18/1/83-46/38./84 440

Source: Paul Harte {Master‘s Thesis}



TABLE LXIV

BRAZIL: INDICATORS OF ECONOMIC GROWTH

Year Gross Domectic Agriculture
Product

percentage change

1975
1974
1977
1978
1979
1780
1981
1982
1983

N O NN N O

[}
[SWIN I« S LN ) B & N A %

WW o~
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Source: Banco Central Annual Reports



TABLE LxV

YEARLY PERCENTAGE CHANGE IN BRAZILIAN
CONSUMER PRICE INDEX

Year Consumer Price Index

Percentage change

1278 21.0
1971 18.0
1972 14.4
1973 13.7
1974 33.5
1975 31.3
1976 44.8
1977 43.1
1978 38.2
1979 76.8
1788 86.3
1981 188.35
1982 181.8
1982 ' 177.92

Source: Incstituto Brasileiro de Geografia
e Estatistica (IBGE> and USDA-FAS
fgricultural Situation and Outlook,
1983-Brazil



TABLE LxVI

VALUE OF AGRICULTURAL TRADE, U.S5. AND BRAZIL, 1975-1983

Year u.s. ‘ Major u.s. Wheat
Agricul tural Tropical Agricultural and
Imports from Products Exports to Carn
Brazil * Brazil
millions of A millions of “
U.5. dollars U.S. dollars
1975 772 81 323 25
1976 9243 80 255 88
1977 1,384 84 111 47
1978 1,337 80 334 98
1979 1,383 77 324 79
19889 2,819 86 680 28
1981 1,985 75 71a 8
1982 1,438 42 5264 82
1983 1,654 45 479 88

* Coffee, cocoa and sugar

Sources: USDA-FAS, Brazil Situation and Outlook,
No. Brd4é@3
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TABLE LxXUII

BRAZILIAN WHEART AREA HARVESTED, YIELD AND PRODUCTION

Year Wheat Area Yield Froduction
Harvested
16688 hectares kKg/hectare 1808 metric tons
1945 767 748 3895
1946 717 848 415
1947 831 748 429
1948 278 gas 354
1969 1487 286 1374
1974 1895 978 1844
1971 2269 884 2811
1972 2328 424 783
1973 1826 1845 1938
1974 2471 1137 2859
1975 2931 418 1788
1974 3548 769 3224
1977 3133 453 2844
1978 2281 754 2877
1979 3831 763 2924
1986 2122 843 2782
1981 1928 11351 2209
1982 2825 444 igza
1983 1879 1198 2237
1984 1742 1139 1983
1985 2458 1598 4247

Source: Food and Agriculture Organization of the United
MNations, FAQ Production Yearbook, rears
1945-1948
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TABLE LXVIII

ARGENTINE WHEAT AREA HARVESTED, YIELD AND PRODUCTICN

Year Wheat arex Yield Production
Harvested
1888 hectares Kg/hectare 1888 metric tons
1943 4481 1329 4879
1946 5214 1264 4247
1967 3812 1248 7328
1948 5837 88 5744
1949 5191 1358 7820
1976 3332 1288 4258
1971 4315 1314 5486
1972 4945 1591 7900
1973 3981 1633 6388
1974 4233 1418 9978
1975 5271 1626 8578
1924 4384 1723 ti1aaa
1977 3718 1335 33688
1778 4485 1729 ciea
1979 4364 1789 78048
1988 5623 1549 7720
1981 3790 1364 7708
1982 Jzoa 2814 14506
1983 4880 1788 12368
1984 5961 2237 13268
1985 3294 1485 8560

Source: Food and Agriculture Organization of the United
Maticons, FAO Production Yearbook, vears
1945-19835




TABLE LXIX

-

UNITED STATES WHEAT AREA HARVESTED, YIELD AND PRODUCTION

Year Wheat Area Yield Froduction
Harvested
1888 hectares Kg/hectare 1888 metric tons
192435 20856 1798 35885
19464 20188 1778 35499
1947 23783 1748 41432
1948 22343 1920 42898
1969 19233 2848 39748
1978 17863 2890 7291
1971 19293 2282 44838
1972 19133 2197 42647
1973 21802 2136 45577
1974 26552 1841 48883
1975 28681 2057 37763
1974 28444 20834 563687
1977 24895 2041 595429
1978 23643 2123 48922
1979 259333 2381 38289
1986 28727 2249 44419
1981 32784 2323 746178
1982 31585 2394 74443
1983 24843 2651 45858
1984 27885 2487 78418
1983 25197 251°% 43972

Source: Food and Agriculture Organization of the United
Nations, FAQ Production Yearbook, rears
19465-1985
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TABLE LXX

CANADIAN WHEAT AREA HARVESTED, YIELD AND PRODUCTION

Year Wheat Area Yield Froduction
Harvested
1888 hectares Kg/hectare 1888 metric tons
1965 11453 1544 17474
1964 12814 1874 22516
1947 12189 1326 14137
1948 11787 1494 17484
1949 18184 1848 18623
1978 o832 1774 7823
1971 7834 1835 14412
1972 gé4a 14848 14514
1973 10828 1788 17112
1974 8934 1488 13295
1975 2487 10646 17878
1974 11252 2094 22587
1977 19114 1944 19842
1978 16584 1998 21144
1979 185840 1690 17746
1986 11898 1738 19292
1981 12427 1994 248682
1982 12591 2194 27428
1983 13497 1939 246585
1984 13138 1611 21199
1985 13488 1744 237640

Source: Food and Agriculture Organization of the United
Mations, FAQ Production Yearbook, vears
1945-1983




TABLE LXXI

BRAZILIAN SOYBEAN AREA HARVESTED, YIELD AMD PRODUCTION

fear Soybean Area Yield Production
Harvested
1888 hectares kKg/hectare 1888 metric tons

1945 432 1218 523
1944 491 1214 595
1267 612 1178 718
1948 722 1@ 4654
1949 284 1178 1857
1978 1319 114a 1549
1971 1389 1394 2218
1972 2274 1412 3484
1973 3366 1524 5839
1974 5143 1531 7874
1975 3824 1699 9892
1974 44164 1758 11227
1977 7870 1779 12513
1978 7778 1224 9539
1979 7321 1348 9959
1784 87274 1727 15154
1981 8485 1745 14973
1982 gz82 1362 12814
1983 8137 1792 14582
1984 7421 1656 15541
1985 18133 18066 18278
Source: Food and Agriculture Organization of the United

Nations, FAQ Production Yearbook, vears

1965-1985



TABLE LXXI1

BRAZILIAMN WHEAT IMPORTS

fear Quantity of Wheat YValue of Wheat

Imports Imports

1888 metric tons 16,8808 U.5. dollars

1945 1,889 13,497
1944 2,424 17,218
1947 2,488 18,445
1248 2,438 18,41¢
1949 2,373 14,386
1978 1,994 13,088%
1971 1,739 12,722
1972 1,811 14,247
1973 ‘ 3,015 38,189
1974 2,486 52,391
1975 2,186 33,223
1978 2,435 54,6874
1977 2,826 29,344
1978 4,334 é8,01¢%
1979 3,658 63,1880
19848 4,758 183,196
1981 4,363 94,303
1982 4,225 85,224
1983 4,182 868,488
1984 4,849 84,574
1985 4,841

Source: Food and Agriculture Organization of the United
Mations, FAQD Trade Yearbook, vears
19463-1985




TABLE LXX1I1I

ARGENTINE WHEAT EXPORTS

Year Buantity of Wheat Yalue of Wheat

Exports Exports

1868 metric tons 18,088 U.3. dallars

1945 6,875 37,343
1944 3,a78 28,164
1947 2,044 12,229
1948 2,439 14,814
19469 2,462 14,392
1978 2,415 12,234
1971 287 35,848
1972 1,784 11,75a
1973 3,167 24,4568
1974 1,834 31,811
1975 1,928 32,382
1974 3,264 44,542
1977 5,978 37,328
1978 1,838 19,426
1979 4,354 41,854
178@ 4,538 87,453
1981 3,788 78,140
1982 3,837 48,258
1983 18,232 148,884
1984 7,484 98,570
1985 9,418

Source: Food and Agriculture Organization of the United
Nations, FAO Trade Yearbook, rears
1245-1985
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TABLE LxXIV

UNITED STATES WHEAT EXPORTS

Year Quantity of Wheat Value of Wheat
Exports Exports
1968 metric tons 18,0868 U.S. doilars

1945 19,4633 118,939
1944 24,592 133,377
1947 18,811 128,723
1948 17,887 116,849
1949 13,746 83,858
1974 19,885 111,214
1971 17,334 188,934
1972 22,612 - 145,351
1973 38,445 413,111
1974 246,847 458,891
1975 38,294 929,385
1974 27,352 484,08%94
1977 23,224 288,257
1e72 35,583 453,222
1979 34,783 549,157
1986 24,842 458,731
1981 43,167 887,344
1982 41,421 484,958
1983 41,891 631,244
1584 43,814 449,785
1985 24,810

Source: Food and Agriculture Organization of the United
Mations, FAQ Trade Yearbook, years
1965-1985




172

TABLE LXxV

CANADIAN WHEAT EXPORTS

Year Quantity of Wheat Value of Wheat

Exports Exports

1688 metric tons 18,868 U.S. dollars

1945 12,729 84,121
1944 15,448 164,154
1947 19,383 74,385
1948 7,954 48,920
1949 7,339 52,239
1978 11,494 71,485
1971 13,414 87,794
1972 14,443 27,182
1973 12,891 126,533
1974 18,478 215,153
1975 11,448 286,179
1976 11,338 187,538
1977 14,934 182,794
1978 15,329 188,941
1979 12,471 198,167
1986 17,374 317,499
1981 16,212 328,829
1782 19,443 396,827
1983 22,228 385,431
1984 21,423 375,354
1983 14,983

Source: Food and Agriculture Organization of the United
Nations, FA0 Trade Yearbook, rvears
1945-1983




TABLE LXXVI

MARITIME FREIGHT RATES FOR WHEAT TO ROTTERDAM

Year From Argentina From Canada From the
{River Plate) ({St. Lawrence U.5, =
Fortel
.S, dollars per metric ton

1964/45 16.94 4.5 .68
1945764 12.23 4,34 4.8%
1964767 108,62 2.33 3.57
1967/48 16.18 4.00 4.34
1948749 7.32 5.35 3.35
196%/78 9.77 3.17 5.84
1978/71 16.83 4,34 5.27
1971/72 6.85 2.95 2.74
1972773 12.46 .24 4.77
1973774 26.81 12,92 14.6849
1974/75 19.44 .44 7.44
197577 14.88 4.74 5.38
1976/77 14.64 9.22 S.58
1977778 16,14 3.44 4.38
1978779 20,26 .14 7.93
197%/88 29.77 15,43 14.83
1988/81 32.44 14,59 12.52
198182 28.44 11.58 11.52
1982783 17.42 ?.64 16.23
1983/84 14.88 ?.47 11.73
198483 18.5a 16.71 12.42
* Atlantic or Gulf Ports, whichever was lowest
Source: Food and Agriculture Organization (FARO),

"Trade Yearbook", (p.232,
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