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The American agricultural sector has experienced severe financial

distress over the past four years. Land values have declined by as much as 28

percent in some midwestern states since their peak in 1981 and ERS estimates

that as of January 1985, more than one-third of the 679:000 family-siza—

commercial farms were experiencing financial problems (see ER$ 1985)..

Causes of the Current Financial Crisis

A major source of this financial distress has been the decline in U.S.

exports. In the 1970s, rapidly expanding exports combined with historically

high rates of inflation and low real rates of interest led to a rapid

expansion of borrowing in the agricultural sector. These conditions turned

around sharply in the early 1980s after the Federal Reserve-turned to a more

restrictive monetary policy. The rapid rise in real U.S. interest rates that

followed led to an appreciation of the dollar and an increase in interest

lj rates worldwide. A global recession ensued. Countries with large •
k

At..j

international debts--such as Poland, Argentina, Brazil, Mexico, Nigeria, and

others--found that not only the cost cif servicing their debts had increased

but also that their ability to generate foreign exchange earnings to meet debt

payments had been reduced.

'These forces combined s with continued increases in production led to a

sharp decline in agricultural prices. As world commodity 'prices have fallen

*Authors are with the Economic Research Service, USDA in Washington,
D.C. The views expressed in this paper are those of the authors and do not
necessarily reflect those of the U-S. Department of Agriculture.
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to the level of loan rates, the U.S. Government has entered the market to

purchase grain for stocks rather than allowing grain to be exported at prices

below the loan rate. This has forced much of the adjustment to the decline in

world demand upon the United States. Policies in other countries have reduced

U.S. grain exports as well. A continuation of high support prices in the EC--

and the expansion of the Community itself--has accelerated the reduction in

the region's net imports of agricultural products and, in the case of wheat

and more recently, coarse grains, have even helped to transform the EC into a

net exporter.

An -analysis of a change in export Markets frequently looks at two

aspects: factors affecting the size of the market--or market growth factors--

and factors affecting relative market shares of exporting countries--

competitive factors. The growing concern with the decline in U.S.

competitiveness has focused heavily on the second set of factors. Yet these

two sets of factors are not totally distinct. In particular, the' competitive

'poiiiion of the United States as measured by the U.S. share of that market,

depends in part on the level of trade and the structure of the market. Bill

Wilson has discussed the decline in U.S. competitiveness in the world wheat

market. He has noted the increase in production of wheat of major U.S.

competitors and has pointed out that even though total wheat trade has

continued to_expand in the 1980s, U.S. exports and the U.S. share of the world

market have declined as those of the competitive fringe have expanded.

Structure and Change in World Coarse Grain Market

The decline in the U.S. share of world markets has been used widely as

evidence of the decline in U.S. competitiveness. This view fails to recognize

that a change in world demand does not affect all exporters in the same way.

A country with large stocks and a relatively open market--such as the United
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States--will have a much greater response to a given change in world
 demand

than will a country which holds no stocks
 and insulates its domestic food and

agricultural economy from changes in the world. A simple three-panel *diagram

will helpilustrate the point.
, c C.—
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Two exporting countries, Argentina and the United States, are shown
ar

with excess supply functions ESAR- and ESU,S: Together they comprise the world

(0).

excess supply, ES and together they face a world export demand A,\equal to.

quantity Qe at price Pe. At this price, the United States will export qu and

Argentina• will export qa. Market shares would be represented in panel orre

by Oqu/0Qe for the United States andXuQe/OQe for Argentina.

A decline in world demand form XD to XD causes the price to fall to

Pe' and quantity traded is reduced to W e. The impact of this change in

market conditions, however, is not evenly distributed between the
 two

exporters. Argentine exports fall by roughly a third from qa to qs a. whilea•
Lt-t

U.S. exports fall by more than 50 percent from qu to (IN. When the level of

world trade falls, the U.S. market share falls as well. When trade declines,

the U.S. share of the market is only Ocil u/K
e or slightly more than 50

percent compared with-a,share of 60 to 70 percent when trade
 is at Ne.

Although the changes in Figure 1 were exaggerated to make a poi
nt, the

United States faces a similar situation in the world coar
se grains market.

Two elements combine to force most of the adjustment
 to a change in world

demand on the United States: the pattern of trade and the relative size of

price elasticities .of the major trading regions.

- In the pattern of world coarse grains trade, t
he.United States is by

far the dominant exporter of coarse grains. 
U.S. exports have accounted for

55 to 70 percent of world coarse grains 
exports in the past decade. Hence,

when there is a change in world demand fo
r coarse grains, the effects will be
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Figure 1

Effect of a Decline in World Demand on Two Exporters
with Different Excess Supply Elasticities
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concentrted on the United States. In addition, because world demand for

coarse grains is closely linked to demand for meat and livestock products,

swings in global income will have a greater impact on coarse grains trade than

they will on food grain trade. As a result, not only are changes in coarse

grains trade more concentratedon the United States, but the response to a

given change in global income is larger than for wheat or rice.

The relative size of price elasticities of major,trading regions is the

second important element forcing most of the adjustment-to changes in world

demand on the United States. A useful tool for determining the elasticitof

demand facing an individual exporter is the export demand formula used by

Bredahl, Collins, and Meyers (1979). They specify the elasticity of export

demand for the kth exporter (Ek) as—the weighted sum of all other countries

excess demand and excess supply elasticities multiplied by their relevant

transmission elasticities. More formally,

where

Ek. e.
J

7-- s.._ 2.... e . r • A LI
L /CL

. 1L -. k
ej is the excess demand elasticity of the jth importing country,

j = 1, • • .) M.
•

ee,is the excess supply elasticity of the ith exporting country,

i = 1, n.

Tkj and Tkj are price transmission elasticities between 
the price of

the kth exporter and the price in either the jth importer or the

ith exporter.

The excess supply and excess demand elasticities used in this 
identity are

computed directly from the Underlying domestic supply and deman
d elasticities

which reflect the response of production and consumption to i
nternal domestic '

prices. The transmission i elasticities (Tkj and Tki) provide the link between
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prices -across cou
ntries. As such, they refl

ect transportation costs
, tariffs,

trade barriers, a
nd other factors 

which inhibit the trans
mission of price

changes across co
untries.

In the computatio
n of the U.S. expo

rt demand elasticity 
(Ek in the

export elasticity 
equation) the structure of th

e market and policies i
n

importing countrie
s in an .elasticity less t

han 1.0. Even if the

elasticities of ex
cess supply (ei) a

nd excess demand (e0
 themselves are

large, the price 
transmission elast

icities for major impo
rting regions--

Eastern Europe, th
e Soviet Union, 

Africa, and the EC--ar
e probably very low.

On the export s
ide, the transmis

sion elasticities ma
y be near 1.0 but the

ratio of the othe
r country's expor

ts to U.S. exports (Xig
k) will be very low

.

• Given these p
arameters, it is l

ikely that the Unite
d States faces an inela

stic

.demand for its c
oarse grains expo

rts in the short to int
ermediate run.

Column 2 in Table
 1 shows the patt

ern of world coarse gra
in trade in

1980 for six ex
porting countries 

and seven importing re
gions or countries.

A /
The United State

s is clearly the 
largest trading nat

ion. C 
;1 
lumn "4/ in Table 117,71:1

shows a series of
 likely price el

asticities for these
 trading *regions. The

elasticities shown 
are intended to r

eflect the combined ef
fects of a country's

response to intern
al prices and the 

response of those pri
ces to world prices

.

Hence, the-elasti
cities in Table .1 

are really the produ
ct of a country'

/45 s d

transmission elast
icity (Tk) andpit 

domestic
I\ 
supply (ei) orC\ 

demand (ei)

elasticities. Excess supply and 
demand elasticities

 for these countries a
nd

regions were comp
iled from studies 

by Tyres (A ), Longmire and Dunmor
e (1983),

Bishop - Seelpy (1985), a
nd Safley (1980) a

s well as from analys
is and

information provid
ed by country anal

ysts with the Econom
ic Research Service.

The United States
. Australia, and C

anada are the most pr
ice responsive

of the countries a
nd regions shown 

in Table 1 but becau
se Australia and Can

ada



Table 1--Coarse Grain Trade and Market Shares in 1980
with Selected Price Elasticities

Country • 1980 1980
•• Code Exports Shares Elasticity

(trant) (percent)

Exporters

United States •. USA 69.5 58.7 1.66
Argentina : ARC 14.4 12.2 .22
Australia AUS 2.8 2.4 1,6aws.
Canada •. CAN 4.8 4.1 1.71 .
Thailand : THA 2.4 2.0 .53

Other exporters : RWX 24.4 20.6 .44 '

. Total : TOT 118.3 100.0 1.21

Less U.S. : TLU 48.8 41:3 .56

Importers

Japan : JPN 18.9 16.0 -.60.
European community : EC 20.8 17.6 -.30
Eastern Europe/USSR •. EES 29.8 25.2 -.27
Other Western Europe : OWE- 8.9 7.5 -.20
Africa/Middle East : AME 10.4 8.8 -.60

Mexico •. MEX 7.1 6.0 -.40

Other importers : RWM 22.4 18.9 -.40

Total •. TOT 118.3 100.0 -.38

„„.



have such a small share of total exports (Figure 2), the United States mus
t

make most of the adjustments to a price change. The price responsiveness of

importing regions is very low. Western Europe and the E.C. have well-

protected grain markets. Hence, the linkage between world and domestic prices
Ls --

in most countries is very weak. This is also true of regions such as the

Soviet Union, Eastern Europe ahd, to a lesser extent, Mexico and Africa whe
re

state trading agencies carry out grain purchases in international markets and

resell grain on domestic markets at government-established prices.

Japanese 'coarse grain imports for livestock feeds enter without restriction,

but the igh level of per capita incomes reduces consumer response to price

changes. -In addition, restrictions on beef, porA and poultry imports have

distorted the price relationships which would otherwise exist among these

products. One effect has been to increase the price of beef relative to other

sources of protein. This reduces the incentives for consumers to substitute

.meats which have a low feed conversion ratio—such as beef--for meats
 with a

high feed conversion ratio--such as poultry--when grain.prices fal
l.

- All of the price elasticities selected, except the elasticity for the

United States, represent a conscious attempt to choose hose at the upper

limit (in absolute value) of the range of elasticities surveyed. The purpose

in choosing a set of foreign elasticities with an upward bia
s is to introduce

' a conservative bias into the simulation of the effects on
 the United States of

a change in coarse grains demand which follows.

Simulation of Change in Coarse Grains Demand

It should not be surprising--glen the current structure of world coarse

'grains trade--that the 20.2 illion ton decline in world demand-which occurred

between 1980 and 1982 should be associqted not only with a declin
e in U.S.

exports but a decline in U.S. market share as well. Although trade has
•
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recovered slightly since 1982, world and U.S. exp
orts are still 5 and 10

million tons, respectively, below their pe
ak in 1980. The sources of this

decline have been Eastern Europe and the USSR.
 The decline in U.S. exports

has been accompanied by a decline in th
e U.S. share of world coarse grains

trade from 58.7 percent in 1980 to 51.5 pe
rcent in 1984.

The key- question is whether the fall in U.S. exports and market
 share

which occurred in the first half of this
 decade are prin)Arily the result of

the decline in global demand or wheth
er the decline has-been significantlx..

greater or less than expected given the 
market structure.

Two scenarios are considered. The first simulates the change in world

coarse grains demand between 1980 anti 198
2 and compares the results with an

actual decline in U.S. exports of 15 mil
lion tons and a decline in U.S. share

of almost 4 percent. The second scenario simulates the mild recovery in

coarse grains trade (an increase o
f 15.2 mmt.) which occurred between 1982 and

1984. These results are then compared with the
 actual change in U.S. exports

.and market share. By comparing the 1980-82 decline in global dema
nd with the

subsequent increase in 1982-84, the resul
ts of the two simulations will show

‘•

whether the response of U.S. exports has 
been symmetric, i.e., whether the

U.S. response to a decline follows the 
same pattern as a response to an

increase in demand.

The elasticities in Table 1 were used t
o generate a set of linear

equations which were adjusted to reflect 
the trade and prices as they existed

in 1980. A 20.2 million ton decline in world tr
ade is assumed--similar to

what occurred between 1980 and 1982-
-and compared the resulting distribution

of exports with the 1982 actual pa
ttern of trade. F-yures 2 and 3 compare the'

actual (labelled "AC") and the 'simulat
ed (labelled "SP) changes in the volume

of exports and market shares, res
pectively. Figure 2 shows that, given a 20.2



5

-15

0

FIG 2:Actual and Simulated Changes
in Coarse Grains Exports 1980-1982
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FIG 3:Actual and Simulated Changes
in Coarse Grains Market Shares 1980-.82
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million ton decline in world trade, t
he simulated decline in U.S. exports

would be 16.3 million tons compare
d to an actual decline of 15.5 million tons.

All other countries, except 
Canada, show actual declines toe the same or

greater than the simulated declines. Overall, the simulated distribution of

the decline across coar e grains exp
orters--based on relative export supply

elasticities--is ver close to what actuall
y occurred. Simulated changes in

market shares (Figure 3) are also very clo
se to actual changes. The United

States, as expected, has a large declin
e in share but the actual declinrir

cr (!ae.es I el

less than the simulated decline--prim
arily because,Argentine and Australian

A
"VI

market shares fett—srign
11.1111•414/

. These results indicate that the 4 percen
t decline in the U.S. share of

the world coarse grains market was co
nsistent with what the size and price

responsiveness of different exporters w
ould lead us to expect. However, when

the same elasticities were used t
o simulate the 15.2 million ton increase in

world trade which occurred between 198
2 and 1984, the United States does not

perform as well as expected. As the dominant coarsegrain exporter, the

United States would be -expected to captur
e 13 million tons of the increase in

trade (Figure 4). Instead, U.S. exports increase by on3y 4.3 millio
n tons.

Of the net 10.9 million ton increas
e originating from all other exporters,

the bulk came from the rest of the worl
d group of which the EC is a major

component.

The changes in market shares between 1982 
and 1984 (Figure 5) provides

an even sharper contrast between a
ctual and simulated results. The United

States loses market share in this
 period despite an expanding market.

Australia, Thailand, and the rest of
 the world all should lose market share. to

the United States--according to 
the simulation results--but the reverse

actually occurs.



FIG 4:Actual and Simulated Changes
in Coarse Grains Exports 1982-1984

FIG 5:Actual and Simulated Changes
in Coarse Grains Market Shares 1982-84
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Two important points come out of these two simulations. 
First, the

major proportion of the decline in U.S. exports and
 market share between 1980

and 1982 were not due to competit
ive. factors--i.e., factors that put the

United States at a competitive disadvanta
ge relative to other exporters--

but due to market growth factors
.

The second point is that the United States has
 not shared as much as

expected in the recovery of world coarse grai
ns trade which has occurred since

1982.
•

animm.INA10011.

The four major competitiors, however, picked up on
ly a small part of

this difference. Instead, the major increase in exports occurred to the "res
t

of world
A 
categorç of which 60 percent of 1984 exports were by

 the European

Community. This indicates that although market growth factors were i
mportant

in the 1982-84 period, competitive force
s--especially E.C. price supports and

export restitutions--were significant as 
well.

The results of these two simulations are depen
dent in part on the

elasticities chosen as parameters. Even though the elasticities selected

from previous studies - were chosen ID give--if anything--a slight upward bias

to the short-term price response of oth
er countries, the United States

remained the major adjuster to shifts in worl
d coarse grains demand. Even so,

a simple test of sensitivity of the resul
ts to the elasticities choseris

useful to determine whether larger foreign pric
e elasticities would

significantly reduce the burden of adjustment on
 the United States. Hence,

all elasticities--except the U.S. elastici
ty--were increased to three times

the levels used in the simulations. The 20.2 mmt. fall in demand between 1980

and 1982 was then simulated again and
 the results were compared with those of

the original simulation. The adjustment by the United States is reduced
 in

the new simulation as all other exp
orters.increase the amount by which they
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reduce their exports. U.S. exports, however, still decline by nearly
 12 mmts.

and this awccounts for nearly 60 
percent of the total adjustment.

The choice of price elasticities c
learly does influence the

distribution among exporters- of the total decline in demand but of even

greater importance is the dominant 
position of the United States in the

market. In order for polities designed to "re
store U.S. competitiveness" to

be effective, policymakers will hav
e to recognize the sources of the declines

in U.S. exports as .well as the rol
e the United States plays in each of its

major export markets.

Policy Proposals

..There are essentially two types 
of - commodity policies which have been

considered to improve U.S. competit
iveness in agricultural markets. One is

lowering of-the U.S. loan rate and
 the, other is to provide some form of an

export subsidy. A critical element in - the successful operation -of these two

proposals is the elasticity of expo
rt demand facing the United States.

' Figures 6.and 7 show how thes
e .two policy alternatives would affect the -

United States given an inelastic 
export demand (nus) for U.S. coarse grains.

Figure 6 shows a U.S. excess suppl
y function (ESus) which becomes perfectly

elastic when prices fall to the loa
n rate. It is assumed that U.S. exces

demand intersects excess supply in t
his elastic region. This is consistent

with the current market situation 
facing U.S. grain exporters (Paarlberg,

Webb, Morey, and Sharpies). If the U.S. loan rate were to be eliminate
d,

export prices .would fall from Pitto P' b
ut the quantity exported would increse

k".

by only qeqs. Because the percentage of decline 
rice is greater than the

percenta'e of increase in t1- 2 quanti
t.y exported, total revenue to the U.S. far

m

sector would decline.



Figure 6

Reducing the Loan Rate
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Figure 7

Subsidizing U.S. Exports
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Figure 7 provides the type of analysis -for an increase in export

subsidies. Here, it is assumed that export prices are above the loan rate at

price Pe. An increase in export subsidies will shift the excess supply

schedule to th ight (from ESijs to ES'). The effect is the same as for thet\
reduction of the loan rate--the percentage decline in price is greater than

the percentage gain in exports -and, consequently, total revenues to the U.S.

farm sector decline.

If it is true that the United States faces an inelastic export demand

for its caarse grains exports, then a change in U.S. commodity policies are

not likely to improve the prospects for U.S. exports in the short run. Other

expor ers have relatively small shares of the market and. any adjustments

theke will be of little benefit to the United States. The EC is the

exception. A major reform of the Common Agricultural Policy could greatly

improve U.S. coarse grain export prospects, but such a reform is extremely

unli.413,. U.S. commodity policies cannot be expected to induce this reform

and, without it, there is little likelihood that US. export policies will be

effective in stimulating coarse grains exports. The real hope of reviving

U.S. coarse grains exports must come from the demand side. A global economic

recovery and a esurgence of world grain trade will probably work more toward'
H_Gli

the advantage of the United States than any commodity policy option ftow--currte-r—

•

‘t

,

•

A- ! 41/
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