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CHAPTER I
INTRODUCTION

Oilseed feed-meall production in calendar year 1978 is forecast at
74.86 million metric tens in soybeen meal equivalent? and world exports
of oilseed feed—meals are forecast at 34.18 million metric toms. As
such, the international trade sector is expected to involve approxi-
mateiy 46 percent of world oilseed feed-meal productien in 1978.3

Soybeaﬁs will make up 67 percent of total oilseed feed-meal produc-
tion and about 78kpercent of total trade in oilseed feed-meals in 1978.
Estimatee are that the average value of world experts of oilseed feed-
meals in 1977 was around $6.84 billion of which $5.54 was made up by
world-wide soybean exports (1).

Wofld production of eoybeans increased from 17.67 millibn metric
tpnskin 1965 up to a forecast of 50.53 miilion metric toms for 1978.
Thisvwill'rEpresent en annual geometric rate of growth of about 8.55
pereentq World exporteAinvolved 61.98 percent of world production in
1977 and are forecast at 26.75 million metric tons for 1978 of which

14.59 million metric tons are expected to be from the U. S., 7.51 mil-

1Includes Peanut, Sunflower, Cotton Llnseed Rapeseed Sesame,
Palm Kernel and Soybeans.
: 2p11 values in this study are in soybean meal equivalent, SME, un-
less otherwise indicated.

- 3Data referenced throughout this chapter are contained in Appen-
dix A. . ' '



lion from Brazil and 0.93 million from Argentina (1).

In the U. S. soybeans were probably the most rapidly expanding )
crop during ﬁhe 1960's and 1970's. By 1965 production was at 14.25
million metric tons while the forecast for 1978‘is at a record éf
34,22 million metric tons. This will mean an average annual geometric
rate of growth of around 7.40 percent (5).

Total receipts of U. S. farmers for soybeans topped 8 billion dol-
lars in 1973 and 1974 and reachéd 7 billion dollars in 1975. About
half of all sales are derived from exports (2). Soybean sales in gen-
eral and exports in particular are a major income earner for U. S.
farmérs accounting for about 20 percentbdf total cash receipts that
farmers recéive from sales éf all crdps (2).

Ianrézil, soybeans have been used for food since the 1940's, but
production did not éxpand significantly until the mid 1960's. At that
time tﬁe der;ved domeétié demand for soybeans fo prbduce margarine,
simplé edible oil and other byproducts began to increase dramatically.
hInvsubséquené years the supply also shifted putward due to improvements
in producfion,'technology and expansion of the production area. As a
consequehce of these forces Brazilian soybean production has expanded
from 0.04 million metric tons in the fifties to 3.67 million metric
ﬁons‘iﬁ 1973 and is forecast fof“l978 at 10.11 million metric tons.

Brazilian exports of soybeans were 0.14 million metric tons in
vl965. ‘Annual increases in export volume pushed the 1977 estimated
éxports to 6.75 million meﬁfic tons with a forecast of 7.51 million
metric tsns for 1978. 1In 1976, Brazil sold 36 percent of its soybeans,
76 percent of its soxbean meal énd 23 percént of the o0il produced to

overseas buyers (3).



In Argentina snybean production expanded in the early to mid
1970's in response to rising world prices. Estimates are that produc—
tion reached 1.40 million metric tons of beans in 1977 and the fere—
cast for 1978 is at 1.70 million netric tons. Around seventy percent
ofvproduction is expected to be exported in 1978. This means about
1.2 million metric tons of bean exports and O.30vmillion metric tons
of’snybean meal exports for 1978 (3). Recent increases in Argentina
- soybean experts.mayvhave been caueed by favorable oilseed/grain price
ratios as well as devaluations of the Argentine peso after 1973.

.The direction and intensity of world trade flows in oilseed feed-
meals have changed quite significantly during the 20th century. Com-
mercial shipments started nitn A Japanese delivery of soybeans from
Manchuria to England in 1908 (4). Somewhat later, Japenese exports
reached Geimany, Denmark, Sweden, Norway and Holland. Japan retained
its position as the leading exporter until the beginning of World
War II. After World War II, the U. S. deminated the soybean end oil;
seed feed-meal markets for more than two decades. In the late sixties
and early seventies competing suppliers began to erode the U. S. domi-
nance in the soybean eXpert market. Prior to this time, Brazil and
Argentine_had been minor.exporters of oilseed feed-meals.. 1In 1973—.‘
1974 the eupply'response to higher prices was quite significant for
Brazilian and Argentine preducers; Most of the increase in production
was sold on the expoft‘market. This‘suggests a ielatively inelastic
domesticldemand schedule in both Brazil and Argentina.

Some of the main factors normally associated with the world-wide
increase in production of oilseed feed;meals and with ehe increase in

trade mainly with Europe and Japan are the following:



1a)‘ Increased income in the U. S. and iﬁ the main_impofting coun-
tries; aétihg as a shifter of the relevant demand curves. Changes in
income acted mainly as a shifter of the meat and meat-product demand.
Since oilseed feéd—meal demand is a defived demand tied to the meat
demand the impaét was fully shifted from the meat sector to the oil—b
'segdAsector;

.'b) Price responsiveness of farmers in the U. S., Brazil and
Argéntina.
| c) .Soybeans and oilseed feéd—meals were nét subject to tariffs,
quotas or other trade barriers in most countries, moét of the time.

d) Improvements in marketing systems for grains and 6ilseedé.

e)  Scientific>feeding management that uses more oilseed feed-
meals.

ARecently there hés been some controversy about the extent to
whiqh changes in.the exchange rate system of the United‘Stétes»may
have affected the U. S. oilseed feed-meal market. Normally it is
expected that cbuntries with appreciating currencies will import
-m&re, ceteris paribus. Viewed from a different péint of view, de-
valuatiéné of the exportef's curfenCy are expectedygo cause greétef '
export volﬁmé and,yaiué 5, 6, 7, 8 9, 10). The contfoversy arises
mainly because of a lack of émpirical evidénce of the impact on the
U. S; trade sector of currency fluctuations. /

Schuh has éfgued‘that an effect can already be seen\in the
balance of payments position of the U. S. relative to its primary
trading partners (5). However, Greenshields foﬁnd no evidence of
e#change rate'iﬁpacts on the trade of wheat and soybeans between the -

U. S. and Japan (6). Veliantis attempted to measure the impact of



cufrency fluctuations on trade.paﬁterns using a system of dummy vari-
ables, but she found no evidencé that>changes in exchange rates affect-
‘ed U. S. international agricultural trade (7). Several authors have
constructed theoretical models dealing with the impact of exchange rate
changes dn trade flows. One approach has been to assume an inelastic
démand,curvé and then trace out‘the effects of currency changes on
priées and quantities. Using this approach Kost shows how domestic
supply and demand elasticities éffect‘the impqrt demand and export
supply curves and what the expected effects on quantities traded and

on the price level in exporting as well as impofting countries may
.vbe:if the currency appreciates or depreciates in relation to the cur-
rency of the;trading partner (8). Bredhal and Gallagher, using a
‘model with no apfiori assumpﬁions about elasticities, éonclude that
the>percentagevchange in equilibrium prices will not exceed the per-
centage ghange'in exchange rates but that the percentage change in
equilibrium quantity traded ma&-of may not exceed the percentage

change in the exchange rate (9).v
The Problem

Recent changes in the structure of oilseed feed-meal production
and_trade, coupled with substantial instagility in world financial
markets warrants a re-evaluation of this market during the recent
past. Estimates made in the sixties may not reflect present market
conditions. 'Complete models for the’U. S. soybean complex have been
developed by Houck and others (4, 2, 10, 11, 12). For the most part
those moaels,tend to Freat féreign demand as an exogenous component

which 1is insensitive to foreign exchange rates. Since exchange rate



patterns have varied greatly during the past eight years, any evalua-
tion of the world oilseed feed-meal market which indiscriminately
aggregates all importers and/or exporters will not be able to appro-

priately evaluate world market changes.
Hypothesis

The central hypothesis to be:tested is>tha£‘internafional trade
in oilseed feed-meals is not affected by changes in exchange rétes
'amdﬁg trading-fartners; Failure to reject ﬁhis hypothesis would
lend support to those who cdntend that relative prices are not primary

determinants of world trade patterns.
Objective

The main ijective of this study is to create a market model for
oilseed feed-meal exports for each of the principal exporting countries

which incorporates exchange rate variations in an explicit manner.
Organization of the Study

‘The next chapter contains economic concepts and theoretical
expectations relating trade in bilseed feedfmeals to changes in
exchange rates and other relevant factors that act as shifteré of
the exportksupply or the import demand curves. .Chapters IIT and IV
contain analytical pfocedufes énd empirical estimates of the oilseed
feed-meal tradé model. Some simple analyses based on the empirical
eé;imates are also presented in Chapter IV. Extension of the economic

analysis involving some economic impact estimates are presented in



Chapter V. Finally, Chapter VI contains a summary of the study as

well as limitations, implications and suggestions fof further research.



CHAPTER II
A CONCEPTUAL MODEL

Thé conceptual model developed in this chapterhemphasizes the
relationship Between the quantity and direction of tradg of a commodity
and changes in the factors that affected such trade. Special emphasis
is‘givénvto i&entify the effects of changes in exchange rates, the
effects of:policy decisions and the effects of other economic factors
commonly associated with internationél tra&e analyses.

The way in which economic factors influence domestic supply,
domestic aemand, export supply and import demand curvés is presented
in detail in Samueléon (13), Kreinin (14) and Heller (15) among
others. 1In this chapter the derivation and some properties of the
export supply and import demand curves are presented. The basic

model 1s extended to explicitly account for exchange rate variations.

Trade Model

Assumptions

"The . assumptions upon which the model is based are that perfect
competition prevails in ali markets; that there is one homogeneous
product being tfaded betweéﬁ two countfies; that markets are unre-
stricted; that there is no cost of transportation and that buyers and

sellers are able to transact at the stated market price.



Derivation of the Excess Supply and Demand Curves

Under the conditions stated above the basic neo-classical con-
cepts underlying international trade may be derived. Given thé domes—
tic supply and demand curves for country A in Figure 1, the equili-
briqm pficé is Po and tﬁe equilibrium quantity is Qo in the absence of
ttade. At pricés above PO the quantity supplied exceeds the quantity
demanded.. The quaptities supplied in excess of the quantities demand-
ed fofm the export supply curve (ESA) in the trade‘sector. At priges
below.Po quantities demanded exceed quantities supplied and this ex-

» cess»deménd is plotted in the trade sector as the import demand curvé_v
(IDA).
in country B qﬁantities supplied exceed quan-

1
" tities demanded. Curve ES

At prices above P

B in the trade sector represents this eéxcess

supply. At prices below P, quantities demanded exceed quantities

1

supplied. The excess demand at. each price is the import demand of

country B shown as ID_ in the trade sector. The equilibrium price

B
. level in country A is lower than the equilibrium price in country B
assuming outarky. If there is trade between A and B the export
supply curves would show the quantities that would be available for
export at various prices and the import demand curve depicts the
quantities that domestic consumers would want to import at various
prices.’
|

Determination of Direction and Volume of Trade

At prices above P. both countries would be net exporters and at

1

prices below PO bpth.Wouldvbe net importers. 'Thus, if there is



)

Country A Trade Sector Country B

Figure 1.

Derivation of Export Supply and Import Demand Curves for
Two Countries Engaged in Trade.

0T
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trade it will take place at prices between Po and P. since at prices

1

above Po Country A becomes a net exporter and at prices below P. Coun-

1

try B becomes a net importer. The direction of commodity trade flow
is then from country A to B. The quantity traded is given by'the
intersection of the relevant export supply and import demand curves.

In Figure 1 this is equal to Q2 and the market clearing price is ?2.

At the world market price (PZ),'domestic quantity demanded in A equals

0Q and the quantity supplied equals OQSA' The quantity available

DA
for exports is equal to OQSA - OQDA or the line segment FG. This
corresponds to the segmeht P.E in the trade sector. In Country B

2

the domestic quantity supplied at P, is OQSB while quantity demanded

2

equals OQDB' Hence, the quantlﬁy imported ¥s equal to OQDB - OQSB

or HI and PZE' Exports of A equal imports of B since both equal P2E

or OQ2 which 1is the QUantity traded on world markets. The price P2
in the trade sector is the world market price for the commodity and
will be the domestic price in both A and B with free trade as long

"as the assumption that prices in both countries are measured in the

same currency is maintained.
Adding A Currency Exchange Sector

‘A graph represenfing the currency exchange sector may be added
to the previous model as shown in Figure 2. With this modification
the assumption that both countries use the same currency can be
felaxed. EXchange rates between currencies are repfesented by ex-
change réte vector (Vi) on the currency exchange sector; Such a
vector is used to refleét against the vertical axis (measured in

U. S. dollars) the values of the horizontal axis (measured in units
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Country A Trade Sector Currency Exchange Sector Country B

Figure 2. Changes in Trade in Two Countries Due to Changes in Exchange Rates.
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of foreign currency). As this vector rotétes counter clockwise it
ro[leéts any gilven value off the foreign currency axis at a higher

" level on the dollar axis. Therefore, counter clockwiée rotatlén of the
vector reflects increasing $/FC ratios or dollar depreciations. A 45°
line is drawn on tBe curfency exchange sector graph to allow foreign
currency values from the vertical axis of the Country B graph to be
projected onto the horizontal (foreign currency) axis on the currency
exéhdgge sector. ‘This is shown as the OC vector in the éurfency
exchange‘sector. The combined use of the OC and OV veétors can be

1

seen in the equivalence between the Pé and P3 price-as shown in Fig-

' foreign currency price to dollars,‘P is’

ure 2. To convert the P3

3

traced to point W on the foreign currency sector where Pé is measured

on the horizontal axis equal to the vertical distance OBPé in Country B.

Moving from point W to point R on the V_ vector and then to the verti-

1
- cal dollar axis of the currency exchange sector yields an equivalent

dollar price P3.
Derivation of the New Iﬁport Demand Curve

‘The derivation:of the new iﬁbort démand curve (IDB) ﬁas/based én
the aésumptioﬁ that prices were the same for both coﬁntries.. In this
case'Vo coincides with the 45 degree line. If the dollar were to
depreciate then the new exchénge fate vector (Vlj rotates to some new
position representing the new $/FC ratio. As this happens, prices on
the FC axis in Country B are amplified when projected against the
dollar axis of the irade sector.

The effects on trade of a depreciation of the dollar can be geo-

metrically shown by the rotation of the import demand curve from IDB
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to IDB. Currency adjustmepts do not chaﬁge the intersection of the
original IDB curve on the quantity axis because at zero ptrices quanti—
ties demanded would be QC no matter what the scale on the price axis
is.! To determine points on the new import demand curve, the quantities
demanded in excess of the quantities supplied iﬁ Country B are reflected
through ﬁhe currency exchange vector Vl to the trade sector. To deter-
mine the intersection point of the new import demand with the price
axis on the trade sector graph, the foreign priée at which import de-
mand isizero has to be converted to é dollar price. To make this con-
version geometrically, a line starting at point X on Counfry B is
traced to point XY on the OC vector. Ffom there, moved vertically
until reaching point Y on the new exchange rate vector V1 and then left
'until point Z on the price axis of the traﬁe sector is reéched.

This new import demand curve IDé determines a ne& intersection
point with the original export supply curve at L. The new equilibrium

point is associated with P, as the new world dollar price and OQ3 as

3
the new world wide quantity traded.

Effects of Changes in Exchange Rates

on Prices and Quantities

The dollar price in the expofting country increases from'P2 to P3
as abconsequénce of what the exporter perceives as akshift in the for-

eign-demand caused by a depreciation of the exporter's currency. In-

creases in exports from the exporting country are made possible by

1Depreciation of the dollar also can be shown by changing the
scale of the price axis in the trade sector, Kost (13). '
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decreases in domestic quantity demanded (OQDA to OCSA) and increases
: ; *
in the quantity supplied (OQSA to OQSA).
In the importing Country B the price in foreign currency decreases
from P2 to P3B since the decline in value of the dollar is greater than
the increase in the dollar export price. The quantity imported in-

creases due to a decline in domestic quantity supplied (OQSB'to OQgB)

and an increase in the domestic quantity demandedV(OQDB to OQSB).

Effect of a Change in the Currency Exchange on

Consumer and Producer Surplus

The.effect of the doliar devaluation is to incfease consﬁmers'
surplus in the importiﬁg country and decrease consume;s' surplus in
the exporting coun;fy. Producefs'bsurplus is increased in the export-
ing country aﬁd reducedvin the importing country. The extent to whiéh
each of these groups is.affected'depends on the domestic elasticities
of supply and deﬁénd. The more elas:ic the export supply, ceteris
péribus, the larger the effect of a change in exchange rates on the

quantity -traded and the smaller the effect on price.
Effects of Policy Decisions on Trade Flows'

Trade policy decisions aléo affect the import demand and the
export supply curves. Sémé pOlicy decisions which are méde for purely
domestic reasons in either the importing or exporting‘country may‘
affect the whole trade sector. Embargoes and the imposition of trade
barriers are examples of such policies. Heller (15),'Corden (39) and

Balassa (40) have evaluated the impact of several éxamples of trade

barriers and restrictions. A graphical presentation of the effects on
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trade of an embargo is shown in Figure 3.

Assume that the export suppiy curve (ES) represeﬁts the global
export supply bf a homogeneous product. It is obtained by the horizon-~
tal summation of the individual export sgpplies of the world exporters
A, B and C. 1ID is the global import demand which is a horizontal sum-
‘mation of all individual import demaﬁds: Under these circumstances and

before any restrictions, ‘the world price would be P_ and QE would be

E
the quantity traded. If any one of the suppliers imposes a quantity
restriction the short run export supply would shift inward. In the
short run some stocks of the competing country may come into the mar-
ket at the higher price to partially offset the impact of a’quantity
restriction by one of the exporters but these offsetting effects would
be relétively minor particularly when the export supply is highly in-
elasticr The new short run export supply ES' déterminés a new short

rTun equilibrium price P, at point E and a lower quantity traded at O

R R

The size of the changes'in’prices and quantitiés depend on the elasti-
cities of the relevant curves; The less elastic the import demand, the
larger the effect on prices of a quantity restrictioﬁ of any one of the
exporters under ceteris paribus conditions. In the long run it is
expetted that the export supély curve woﬁld shift back outward to some
extent as a result of adjustments made among the remaining suppliers.
Higher prices may encourage adoption of new technologies, higher fer-
tiiization levels and opening of new lands that wouid shift the supply
curve outward.

It has been shown in this chapter that each country has its own
export supply and its import demand depending upon price. Any changes

in domestie demand or in domestic supply will affect the world market



Figure 3.

Impact of Export Restriction on
World Markets.
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curves for that country. Moreover, changes in exchange rates either
of the home couhtry or of its trading partners will affect world
market import deﬁand and/or export supply curves. Finally, policy"
changes can have the effect of bringing abouﬁ shifts of the relevant

curves in the world market.



'CHAPTER III
THE ANALYTICAL MODEL

Models of world trade flowé are more frequently used as a means
to éxplain flows.of commodit& aggregates than flows of indicidual
commodities (34). However, in recent years thefe has been an increas-
ing use of trade flow models to analyzevworld market behavior of
groubs of related commodities or simply omne homogenebus commodity.
Most trade flow models of commodity aggrégates were baséd on import-
exp&rt mafrices (16, 17, 18, 19, 20, 21, 22). Much of the previous
. empirical work which has emphasized individual commodities was based
on épdtial equilibrium and/or temporal equilibriuﬁ modeis (23, 24, 25,

26, 27). There have also been a number of studies of interrelated
commodity markets where systems of recursive and/or simultaneous equa-
-tiong are‘used to'represent such market structure (2, 4, 10, 11, 12,
28, 29, 30).

The aéproach which will be used in this study is one of estiﬁat—
ihg bilaferal trade flows based on economic characteristics of each
country. This is frequéntly referred to in the literature as the
structﬁre of trade approach because such models may be used to esti-
‘mate the actual stfucture of trade among countries based on income,
population, policy decisions, exchange rétes,,etc.

The specification and identification of a model for the inter-

national trade sector of the oilseed feed-meal market should be pre-

19
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-ceeded by a review of the oilseed compléx. Unfortunately there is lit-
tle previous‘empirical work dealing specifically with oilseed feed-
meals in the international area. The most relevant studies are several
dealing with U. S. soybean exports and an earlier;study covering feed-
meal markets during the fifties and early sixties (12);

| Some of the more complefe market structure analyses for the soy-
bean segtor are in Houck (4, 10), Joneé (ll),iRyan (2) and Vandeborre
(12). All of.those studies have emphasized the intefrelationéhips
among the oilseed markets within fhe U. S., treating foreigp demand
as an exogénoys aggregate, GiVen thé kindsvof changes that aré occur-
ring in the internatioﬁal financial and economic world that affect the
oilseed feed-meal market a reestimation is oriented and bilateral exam-
ination: of this pérticular sector is warranted. Rather than treating
the ollseed feed-meal export market as being a monolithic market. the
individuél country markets shoula be analyzed to facilitate accurate
identification of the impact of various economic féctors on oilseed

feed-meal exports.
‘A Trade Flow Model

A model which relates trade flows of a gommodity to a set of
explanatory variables will be developed in this sédtion. The formula-
tion of an econométric model will be based on the economic model pre- v//
sented in the previous chapter. The economic vari;bles which deter-
mine bilateral frade flows afe those which'affect domestic supply and
demand‘cufves and world market price. The trade flow between two

countries 1s assumed to be a function of world market prices, income

-in the importing countries and prices of substitutes and complements.
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Appropriate variables should also be included to account for shifts in
‘the import demand and export supply curves associated with policy

changes. Therefore, the basic model is: it

At e R e
Flowijt = fl(PRBt; TEVjt; POLi/j; EXRjit; T)- (3.1)
where:

Flow:ijt = value of commodity trade from country i to country
j in yéar t.

TEVjt = economic variables associated with domestic supply
and demaﬁd curves in importing countries.

POLi/j = policy decision either in country i or in country
j affecting the trade flow.

EXRjit = exchange rate betweenkcouﬁtry j and country 1.

T = trend variable.

PRBt = world price of soybeans in year t.

The tfade flow model in (3.1) is an ekpression representing the
import demand of‘j importers fdr i exporting countries' exporfs. It
is a model which measures the net impéct of changes on the importing
(demand) side.Of the market on the market clearing quantities traded.
It is also aimed at depicting the impacts of policy decision variables
that may affect the j's imports from the ith exporter. The price of
soybeans C. I.F. Rofterdam was.used as a proxi variable to prices of
oilseed feed-meal in the world market becaﬁse the latter is not

available and its calculation may be subject to severe data limitations.
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Shifters of the Domestic Supply and

Demand Curves

The TEV variable includes a number of economic explanatory

13
varlables commonly associated with the oilseed feed-meal market.

These are variables which may be shifters of the import demand curve

of the importing country:

TEVjt = £, (GNPjt, TGPjt, T™P, , POPjt) (3.2)
where:

TEVjt = economic variables associated with domestic supply

and demand curves in importing countries;

GNPjt = gross national product of country j in year t;

'TGPjt = total grain production;

TMPjt = total meat production; and

PQPjt = population.

For the population variable, the mid-year estimates were used. The

gross national pfoduct is in current U. S. dollar values.
Policy Decision Events

Two major policy decisions which may have affected the oilseed

feed-meal market structure will be used for the POLi/jt variable:

POLi/jt = f(DEMBit’ DUMTi/jt) (3.3)

where: .
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DEMBit = binary variable for the U. S. soybean embargo
in 1972.
DUMTi/jt = binary variable for,changes’in the trade flows

due to monetary policy decisions in Argentina

in 1974.

The binary variable for the U. S. soybean embargo is included to mea-
sure the impact on frade flows of oilseed feed-meals of the U. S. em~
bargo 6n soybeans in 1972, It is expeéted to be associéted with
increases in trade flows of U. S. competitors in the world market
of oilseed féed—meals} It will be used to test tﬁe hypothesis that
the U. S. soybean embargo caused a significanﬁ increase in oilseed
feed-meal exports of competitors. |

Thé‘binary variable for Argentine monetary policy decisions is
included to account for changes in the trade flow of oilseed feed~-
meals from Argentina following the first of a series of currency deval-

" uations in 1974.
Empirical Trade Flow Model

- Substitution of (3.2) and (3.3) in (3.1) provides a completely

specified model.

= P, , TGP P, , POP, , DEMB
FLOW, . = £(PRB, GNPy , TGP, , TMP, , POP, , DEMB,,

DUMTt, EXR T) (3.4)

ijt’

The model in (3.4) is expected to be satisfactory in estimating
bilateral trade. If the assumption is made that the coefficignts

of each of the variables in (3.4) is the same for all countries im-
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porting from‘a given exporter, then the only difference among the
imborting countries would be the magnitude of the intercept. But
(3.4) 1is not designed in a way in which size differences or scale
differences among importing countries can be accounted for in theb
one single intercept that will be estimated. Kmenta has shown that
.a model such as (3;4) can be estimated ﬁsing an "analysis of variance
regression" approach in which a binary variable is included for each

of the j importing countries. The form of such a model would be:

FLOW, . = £(PRB,, GNP, , , TGPij, TP, , » POPij, DEMB

DUMT , EXRijt, T, Dj) (3.5)

where Dj stands for binary variables characterizing the trade flow
betweeﬁ an exporter and the jth importer. Some phenomena tﬁat are
observed or expected to exist in any country but thatkcan not be ac-
curately measured may be singled out by the use of a binary variable.
Examples of such specific country characteristics are domestic crush-
ing capacity, transshipment of part of the impofted product, and inter-
nal policy deéis;ons that affect the size of the particular trade

flow but which have not changed over time.
The Specific Trade Flow Models

.Model (3.5) will be estimated for three exporters of dilseed feed~
meals; the U. S., Brazil and Argentina{ The estimated form of the
model is slightly different for each one of the three primary export-
ers. Oﬁe equation will be estimated for each exporter with the same

set of importing countries.
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U. S.: FLOW, ;= fl(EXlet, GNP, ., POP, , TMP,
TGP, » PRB, T, Dj) B (3.6)

 BRAZIL: FLOW,,, = fz(EXlet, GNP, , POP, , TMP,
TGP, > PRB, T, DEMB, D) (3.7)

ARGEN?INA: | FL0W3$t,= f3(EXRijt, GNP, POP, ., TP, ,
TGP, ., PRB, , T, DUMI, Dj) (3;8)

For Brazil and Argentina the exchange rate variable is the same as

for the U. S. This means that it is assumed that what really matters

e e A s Pttt RS -

to exporters in Brazil and_in Argentina are dollar exchange earnings.

Exportéré in those couﬁtfiés are assumed to respond to dollaf prices.
Thérefore it seems reasonable to use the exchange rate éhanges of the
dollar rather than the cruzeiro or the peso.

There 1s another dimension to the use df dollar exchange rates
instead of cruzeiro or peso rates and this is tﬁat Argentina éhd Brazil
need dollars for balance of payments requirements.: Consequently, many
government programs to expand éxports are specifically direétéd toward
dollar earnings. Under these cirgumstahces it i1s expected that changes
in trade fiows of ollseed feed-meals for Brazil and Argentina are more
sﬁrongly assqciated.with changes 1in ﬁhe dollar vis-a-vis the currencies
of the nine major importers than to the exchange rates invélving cru-

zeiros or pesos.
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The Estimation Procedure

The parameters of the trade flow models in (3.6) through (3.8)
can be estimated using ordinary least squares procedures (6LS). The
theoretical proposition that changes in‘one variable can be explained
byvsimultaneous changes in several other variables is expliéitly stated

in a general multiple regression form:

+ B

= + ces

Yige = Byt BoXoge ¥ Bo¥aye Kkje T Bye

where:

Yijt =' denotes the dependent Variable with 1 referring to .
the exporter, j to the importer, and t to time per-
iod.

ijt = denotes the explanatory variables with k referfing

‘ to the Independent variable, j to the importing
country, and t to the time period.

Eit = 1s a stochastic disturbance term with 1 referring

to the exporting country and t to the time period.

The basic assumptions that underly the specification of such an
econometric model are that:
a) .Eit is normally distributed with mean equal to zero and vari-

isj) = 0 for

ance equal to ¢? (homoscedastic), and also, E(c
(i#j) (nonautoregressive residuals).

b) nonstochastic explanatory variables with values fixed in

(

n
1=1 P4k

different from zero for every k=2, 3...k.

repeated samples so that I - ik)z/n is a finite number
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¢) the number of observations exceeds the number of coefficlents
to be estimated so as to.have enough degrees of freedom in
the estimétion.

d) no:exact linear relation exists between any set of explanatory
variables. This is to évoid autocorrelation problems.

Thére 1s no apriori reason to expect that any of the assumptions

would be violated in the estimation of models (3.6) through (3.8).
Data and Sources

Dependent Variable!l

IObservations on the trade flow of oilseed feed-meals were obtained
from publications of the United Nations (31)'and U.S.D.A. (3251 Data
given by the importef were used whenever possible because these are
generally considered to be more reliable since problems with trans-

~shipments are avoided.

Explanatory Variables

Exchange Rates. Information on exchange rates was obtained

from the International Monetary Fund (33). The specific exchénge rate
" chosen was the market rate because it was available for all countries
during the whole period. For estimation purposes all exchange rates

were converted to indicies with 1969 as the base year.

Gross National Product. Data on gross national product were

taken from International Monetary Fund publications (34). They are

lRaw data for all variables in this section are in Appendix C.
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- reported 1n domestic currencies at current prices. These data were
transformed into current dollar values using the exchange rates cited

above.

"Total Meat Production. 7Production of beef, pork, mutton and poul-
try meat for each importing country was taken from U.S.D.A. publica-

tions (35).

Total Grain Production. Total grain production of each importing

country includes the production of food grains like wheat, rye and rice
as well as feed grains like barley, oats and corn. These data were

collected from U.S.D.A. (36).

Price of Soybeans. International market prices for soybeans are

the C.I.F. Rotterdam prices published by U.S.D.A. (37). The series

measures annual average prices.

Population. Data on population were taken from publications of

the International Monetary Fund (34).
The Selected Countries

The group of countries chosen for analysis is restricted to those
which are most important iﬁ the oilseed feed-meal trade sector. The
United States, Brazil and Argentina were chosen as net exporters.

These three exporters provided 81 percent of the international trade

in oilseed feed-meals in 1976. The countries selected as net importers
are Denmark, Belgium, France, West Germany, Italy, Netherlands, Spain,
United Kingdom and Japan. These éountries imported about 54 percent

| of world exports in 1976.
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The Study Period

An arbitrary period.from 1965 to 1976 was chosen for the analysis.
This period provides obserﬁations on trade both under fixed éxéhange
rate regime (1965-70) and under flexible exchange rates (1971776).
Therefore, it will be possible to evaluété the ability of the ﬁodel

to accurately predict within both environments.



CHAPTER IV
EMPTIRICAL RESULTS

In this chapter the parameters of the t?ade flow model will be
éstimated, the relevant elasticities\will Be calculated and some esti-
mated effecfs of exchange-rate changes on oilseed feed-meal trade flows
Will be evaluated. 1In addition, effects of the 1972‘U; S. soybean
embargo on trade flows and on world pfices will be estimated. When-
e&er possible;-the empirical‘analysis is extended to capture the
effects that changes in the estimated parameters may have had on gross

farm income of oilseed farmers in the exporting countries.
The Estimated Regression Equations

Three basic equations were esﬁimated each one representing'the
trade flows in éilseed feed-meals from one exporter to the nine major
iméorting countries. The estimated pafameters, t statistiqs and the
coefficients of determiﬁation are presented in Table I. Thé estimated
form of the structural equation for each exporter may be slightly
’different from the theoretical models (3.6) - (3.8). Those differ-
ences are a. consequence of supression of statistically non signifi—
cant variables or supression due to multicolinearity probleﬁs. The
lack of trade flows bétween Argentina and Japan eliminatedvthe binary
variable for Japan in the Argentine equation;' The time variable in

the U. S. equation was statistically more significant when measured

30



ESTIMATED PARAMETERS AND T STATISTICS FOR OILSEED

TABLE I

FEED-MEAL TRADE FLOWS OF U.S.A., BRAZIL AND

31

ARGENTINA
United States Brazil Argentina
Parameter t Parameter t Parameter t
Parameter Estimate Values Estimate Values Estimate Values
Intercept 715.95 2.30 930.96 4.;4 l46.éZ~ 2,07
EXR - 10.06  -3.45 - 9.54  -5,20° - 0.85 -1.68
PRB - 0.48 -0.8 - 1.59  -1.99 - 0.32  -0.86
GNP 0.91 1.15 - 0.49 -1.46 - 0.18  -2.37
POP 32.61 1.094
TGP - 5.22  -3.16
T™MP 267.60 1.53 65.28 2.92
LTIME 135.10 2.26 |
TIME 25.22 2.91
DEMB 346.54 2.74 31.00 0.50
_DUMT ' - 37.97  -1.43
DBEL ! - 98.10  -0.54 27.20 0.41 7.55 0.37
DFRA -1,982.35 1.71 98.55 1.14 57.33 0.98
DWGE -1,160.49  9.85  631.45  6.27 87.86 1.6l
DITA 1,473.76  1.10 231.42 3.00 - 25.27 1.1l
DNET 885.45  3.74 > 448.25 6.70°  177.56 ~”f§f§§>
DSPA - 560.82  -0.67  154.58 2.29 - 22.91  -1.36
DUNK -2,237.33 -1.67 125.16 1.48 - 41.67  -1.32
DJAP -1,967.53  -0.70 123.88 1.15
RZ 0.91 0.73 0.84

' IThe variables DBEL, DFRA, DWGE, DITA, DNET, DSPA, DUNK and DJAP
refer to trade flows from exporter i to Belgium, France, West Germany,
Italy, Netherlands, Spain, United Kingdom and Japan, respectively.
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in logarithm. This suggests that ollseed feed-meal tfade flows from
the U. S. are increasing at a decreasing rate. The reason behind this
is probably. the maturation of markets with some of the major importers

‘1ike West Germany, Netherlands, and Japan.
The Exchange Rate Elasticities

The,exchénge rate elasticities at the mean values of the variablés
turned out to be -0.89 for the U. S., -4.23 for Brazil and —0.88 forv
Argentina. These figures imply that tﬁe effect of changes iﬁ exchangé
rates on dollar prices in the international market contributed signi-
ficantly to stimulate Brazilian exports. The relatively high value
for the Braziliaﬁ exchange rate elasticity, presented in Table II, may
_explain the strong increéseé in trade flow that Bfazil experienced
during the last decade of rapidly rising prices. Fufther, this high
elasticity'suggests a strong response of the Brazilian government (in
promoting éxpdrts)l, of the private exbort sector and of farmers to
the higher dollar prices that are asséciated with decreases in the
value of the U. S. dollar.

Using the calculated exchange rate elasticities, the estimated
average increase in trade flows of oilseed feed-meals for all qine
impofting countries due to a one perceﬁt dollar’depreciation, ceteris

paribus, may be computed. These estimates are presented in Table IT.
Other Relevant Elasticities

The values for the price and income elasticities as well as for

1Tax rebates for exporters are common in Brazil.



TABLE II

EXCHANGE RATE ELASTICITY AND ESTIMATED AVERAGE
INCREASES IN TOTAL TRADE FLOWS TO THE NINE
MAJOR IMPORTERS DUE TO A ONE PERCENT
DOLLAR DEPRECIATION RELATIVE TO
ALL CURRENCIES

, Exchange Rate Trade Flow Increase
Exporter Elasticity1 Thousand Metric Tons
U.S.A. - -0.89 - 83.69
Brazil _—4.23 , 79.94
Argentina -0.88 ©7.02
Total ‘ 170.44

1The exchange rate elasticity was calculated at
the mean 1965-76 value.
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population, total meat ﬁroduction and total grain production 1n the
hine importing countries were also calculated at the ﬁean values of

the variables involved. Some of the results in Table III are worthy

of deeper examination..

United Stétes exports seem not to be highly affected by changés

iﬁ income in the importing countries. This is contrary to expecfa—
tions because most past research covering periods frdm 1945-47 to.
1972-73 found larger elasticities for the aggregate GNP of importers
(2, 4, 10). Since the demand for oilseed feed-meals is a derived
démand from the final demand for meats and meat products, increases

in income are expected to be strongly associated with increasing oil-
‘seéd feed-meal equivalent imports. The estimates for the income elas-
ticity may be biased downward and exchange rate changes which are
associatéd with price and income effects may have théir effects upon
trade overestimated. The estimated income elasticities for Brazil
and;Afgéntina turned out to be of a sign different from what was ex-
pected.\ After 1973 éhanges in GNP wére negative for several of the
-largest buyers.‘ Those yeérs, hbwever,.were the ones that brought the
largest increases in Brazilian exports to those countries. Consequent-
ly the sign of the GNPlparametervestimate is negative. The explanation
may be that the share of Brazil and Argentina in the international
oilseed feed-meal market is still not big enough to be affected by
'economic changes in thé importing countries.

The estimates indiéate that trade flows of oilseed feed-meals for

the U. S. are almost perfectly price inelastic. Nonetheleés, Brazilian
exports were highly price responsive. The high elasticity in the case

of Brazil may be associated with government programs in the late six-



TABLE III

SELECTED ELASTICITIES RELATED TO U.S.A.,
BRAZILIAN AND ARGENTINE OILSEED
FEED-MEAL TRADE FLOWS

Parametgr Elasticity
U,.S.A.

GNP 0.11
POP 1.34
™P 0.53
PRB -0.07
Brazil

PRB -1.24
Argentina

T™P 1753
TGP -0.78
PRB -0.59
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ties and early seventles to promote exports. On the other hand, the
dilseed feed-meal market has been a volatile market in the seventies
énd such price inelasticity may be a result of shortage in exportable
fish meal or other possible substitutes for oilseed feed-meals. An-‘
other factor that adds to the inelasticity of the trade fiows relative
to prices 1s the absence of domestic production of oilseed feed-meals

in the importing countries.
. .Estimated Effects of the U. S. Soybean Embargo
Trade Flow

As a consequence of the U. S. soybean embargo in.1972, Brazil

- had an estimated yearly average gain in exports of ollseed feed-meals
of about 346;56 thousand metric toms, céterisrparibus. For Argentina
the U. S. embargo caused an annual net increase in exports of 31.00
thousand metric tons. The high statis;;cal significance of the embargo
coefficient in the Brazilian cases (;ﬁ;% level of significance) sug-
éests the estimafe is highly reliable. The confidence of the estimate
for Argentina, however, is low. The total gain for these two countries
is estiméted to be around 377.56 thousand metric tons. Supppsedly this

would be an estimate of the loss the U. S. had as a result of the em-

bargo. This 1is the estimated loss only for the nine major importers.
World Price

The imposition of an‘embargo may be viewed as a leftward shift of
the export supply curve along the import demand curve. Therefore, to

estimate the effects of such an embargo on the interﬁational price
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level, the import demand elasticity for oilseed feed-meals is required.
Computation of the aggregate import demand elastiéity as shown in Ap-
pendix B yielded a value of -0.50.

By definition:

= * A .
Ed AQ/Q P/AP | (4.1)
or .-
= *
AP = AQ/Q P/Eqd . (4.2)
where: 1
Eqd = import demand elasticity (-0.50)
AQ = estimated average yearly exports of U. S. compe~

titors attributed to the embargo
Q = yearly aQerage exports of the three main exporters
during 1973-1976.
P = average yearly international price of soybeans

during 1973-1976.

Since Brazil had an average estimated gain in exports of 346.56 thou-
sand metric tons and Argentina gained 31.00 thousand metric tons, it
isvassumed that the U. S. had a loss in trade of the same magnitude.
Assuming that this loss was the change in quantity traded by the U. S.
in the year of the embargq, the estimation of the effects of the embar-
go on the dollar priéé of oiléeed feed-meal may be estimated by (4.2).
The estimated increase in wdrld prices is 8.84 dollars/MT. This re-

presents an increase of 3.47 percent of the observed average price dur-
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ing the 1973-1976 period. Given the above assumptions, the world price
that would have prevailed in the absence of the embargo, ceteris pari-
bus, would have been 245.66 dollars/metric ton in the 1973-76 period.
The actuai market pfice that did exist during this time period was

254.50 dollars/metric ton.
Trade Value

The estimated yearly exports of oilseed feed-meals accruing to
Brazil due to the U. S. embargo was around 346.56 thousand metric tons
per‘year during the 1973-76 period. The average inte;national price
during these years was 254.50 dollars/MT. Therefore, on the aveéage,
88.19 million doilaré per year was the gain in value of trade in oil-
seed‘féed—meals during those four years. Around 64 percent of this
value goes to the farmers in Brazil (38). ‘Therefofe, the boost in
Brazilian gross farm income accomplished by the U. S. embargo was about
56.44 million dollars. |

in-Argentina the estimated gain due to the U. S. embargo is around
'7.89 million dollars. Therefore, totél estimated gain for these two
U. S. competitors in the oilseed feed-meél sector, was around 96.08
million dollars. |

‘The higher price and the smailer quantity yielded 5,568.46 ﬁillion
dollafs against what would have prevailed in the absepce of the embargo:
5,468.39 million dollars. Therefore, the difference of 100.07 million
dollars is an approximation of the gain the U. S. competitors had from

the embargo.



CHAPTER V

EFFECTS OF CHANGES IN EXCHANGE RATES ON THE U. S.

OILSEED FEED-MEAL TRADE SECTOR

\

It has been argued that changes in exchange rates have had signi—
ficant effects.on the U. S. agricultural sector (7, 9, 10). Deprecia-
tion of thg dollar vis—a-vié other currencies should céuse higher dol¥
la} prices in the U. S. and in the international market as well as
stimulate increases in the quantity traded due to lower prices in
foreign currencies. A»depreciaﬁion of the dollér in relation to other
currencies is expected_to be associated with gains to the U. S..agri—
cultural sector in terms of increases in producers' surplus and - losses
to the U. S. consumers through reductions in consumers' surplus. In
;hié section the effects of changes in exchange rates on the quantities
exported, pricesi and total value of trade in oilseed feed-meal will be
estimated.

The net impact of exchange rate variation will be estimated fof
two distinct time periods. First, 1970 U. S. pilseed feed-meal exports
are going to be estimated based on 1965 exchange rates. The net impact
méasured will reflect changes in exchange rates from 1965 to 1970 when
the Bretton Wbods agreement was still intact. Second, U. S. estimated

exports for 1976 will be simulated based on 1970 exchange rates. The

lInternational market prices for soybeans are used as a proxi for
prices of oilseed feed-meals. ‘
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net change will measure the effects of changes in exchange rates on

trade flow of oilseed feed-meals during a period of flexible exchange

rates.

Derivation of the Effect of Exchange Rate

Variations on Trade Flow

The estimated net impact of changes in exchange rates on the
trade flow may be derived from the trade flow model (3.5). The model

can be rewritten as:

.. = a+ + .

FLOWijt a blEXRijt + 1z(=2 bk.xkt Error (5.1)
and since

N A k

FIOW.., = 4 + b_EXR,, + I b, X . (5.2)

ijt 1 ijt =2 k' kt

(5.2) can be rewritten as:

F - Flow. . + 5.3)

LOWijt = LOWijt E;ror (5.3)

The impact of an exchange rate change on the trade flow in t can

be estimated by the model (5.1). Let EXR be a vector of exchange

ijw
‘rates for a time period other than t, the estimated trade flow in t

‘that would have occurred with exchange rates from w is given by:

k
* = g + + * .
FLOW:.th a+ blEXRijw i=2 bkxkt Error | (5.4)
or
FLOWX FLOW . + Error* ' (5.5)
LOWkjt = i rror .
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where

ijt it

/N R k
FLOW#* = a + b_EXR, + X b, X (5.6)
1 i
k
If both error terms are normally distributed with mean zero, then the

.difference between the estimated trade flow is an appropriate measure

of the difference between actual trade flow:

2N N EXR ~
- ¥ =
_FLowijt FLowijt LO 135t | (5.7)

/\WEXR ’ .
where FLO ijt is the estimated change in t exports caused by exchange

rate changes between w and t. Substitution of (5.2) and (5.6) in (5.7)

yields:

7\
R

it Bl(EXR - EXR,. ) (5.8)

13t 1jw

Impact of 1965~70 Currency Fluctuations on U. S.

Trade Flow of Oilseed Feed-Meals

. Trade Flow Impact

The estimated aggregate impact of 1965-70 changes in the value of
the dollar on U. S. oilseed feed-meal trade flows to the nine major
importers for 1970 is -360.215 thousand metric tons. Total U. S. oil-
seed feed-meal exports to the nine méjor impérters were about 8,950
thousand metric tons in 1970. Therefore, there was a .decrease of
about 4.02 percent in 1970 U. S. trade flow as a consequence of dollar
apprgciation between 1965 and 1970. 1In other words, the quantity of
oilseed feed-meals‘e#ported by the U. S. would have been 4.02 percent

greater in 1970 than they actually were if the dollaf had not appre-
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ciated relative to other currencies between 1965 and 1970.

World Price Impact

From the point of view of the exporter, changes in exchange fates
cause a shift in the import demand curve. Therefore, the magnitude
of the world market pripe cﬁange in the currency of the exporter is
dependent on the eiésticity of the eéxport supply curve.  The éxport
sdpply élaéticity may be expressed as a function of the domestic

supply and demand elasticities:

n,. =0 (Q/Q) + (Q;/Q) nd (5.9)
where:
n,, = export supply elasticity
n_ = price elasticity of domesticvsupply
nd = price elasticity of domestic demand
Qx' = total U. S. oilseed feed-meal trade flow
Qs = quantity of oilseed feed-meal domestically supplied :

in the U. S.
Qd = quantity of oilseed feed-meal domestically demanded in

the U. S.

The export,supply elasticity was estimated using (5.9). The
values used for quantities exported and domestically supplied and
demanded were for 1970 and for 1976. The domestic price elasticity

of supply used was 0.39 and the domestic price elasticity of demand
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was. -0.35 (38).2 The calculated export supply elasticity turned out
to be around 0.44 in both 1970 and 1976.

By definition the export supply elasticity equals:

= ( Ffaw /Fféw Y* (B/AP 5.10
Beg = 4 ijt 1jt ( ) (5.10)
or
2\, EXR 2\
= wE *
AP (AFLO ijt / FLowijt) (P/nes) (5.11)
where:

P = observed‘dollar price of sbybeans in the world
-market used as a proxi for oilseea feed-meal price:
The estimated U. S. export price.of oillseed feed-meal in 1970
based on 1965 éxchange rates equals 127.69 dollars/MT or 10.69 dollars/.
MT more than the actual 1970 price of 117.00 dollars/MT. Thus, an
apprecilating dollar caused a decrease in the ﬁ. S. and world dollar

export price of oilseed feed-meals from 1965 to 1970, ceteris paribus.

" Trade Value Imgact

The change in the value of the U. S. trade flow of oilseed feed-

meals due to dollar éppreciation between 1965 and 1970 is estimated By:

WT = (2 * Q) - (, * Q) | (5.12)

where:

AVT.

i

change in the value of trade in oilseed feed-meals

2In the absence of domestic supply and demand elasticities for
oilseed feed-meals, domestic elasticities for soybeans were used.
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I

N\
Ql + AFLOW??? 9,310 thousand metric tons

127.69 dollars/metric ton

v
1]

B

?1 + AP
The change in vaiue of trade estimated by (5.12) is the differ-
ence between the aétual and the estimated value of trade for 1970.
Using the esfimatedrnet impaéts of exchange rate changes oﬁ trade
flows and dolléf market prices, the loss in the value of trade from
1965 to 1970 was around 141.64 million dollars. Total U. S. value
of trade to tﬁe nine major markets in oilseed feed-meals for 1970 was
1,560.00,millioh dollars. Therefore, the estimated loss in dollar
value of exports was 9.08 percent of the total value of oilseed feed-

meal trade flow.

Impact of 1970~76 Currency Fluctuations on

"U. S. Trade Flows of Oilseed Feed-Meals

The estimated 1976 trade flow impact caused by currency fluctua-
tions from 1970-1976 is an increase of about 980 thousand metric tons.
This means that estimated‘U. S:. exports to the nine major importers
for 1976 would havé been 11,690 thousand metric tons if 1970 exchange
rates had prevailed. At 1976 exchange rates U. S. exports in 1976 were
at 12,670 thousand metric tons or 7.91 percent greater then they would
have been‘with 1950 exchange rates, ceteris paribus. The impacts of
currency fluctuations on U. S. oilseed feed-meal trade flows to the
nine major importers is shown in Table 1IV.

To estimate the net impact of 1970 to.l976 exchange rate changes
on 1976 prices and value of trade, the procedure used fo obtain the

1970 estimates was repeated. The estimated net impacts on U. S. oil~
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seed;feed-méal trade flows, export prices and value of trade for 1965-
1970 and for 1970-1976 due to currency fluctuations are presented in
Table V. /

| Over the 1970 to 1976 period a depreciation of the dollar relative
to other currencies was observed. This resulted in an increase in the
export value of oilseed feed;meéis in 1976 of about 701;092 million
dollars: The impacts of a depreciating dollar in the 1970's are larger
: inlabsolute and percentage values than the impacts of the appreciations

in the sixties.



IMPACTS ON 1970 AND 1976 TRADE FLOWS OF OILSEED

TABLE IV

FEED-MEALS OF CURRENCY FLUCTUATIONS
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Countries Estimated Impacts of Currency Fluctuations
From 1965 to 1970 Frqm 1970 to 1976
Thousand Metric Toms
Denmark - 75.14 | 226.67
Belgium - 0.81 277.59
France -112.23 99.56
West Germany 98.19 351.83
Italy 2.74 - 83.67
Netherlands 2.78 316.94
Spain -137.90 18.67
United Kingdom -147.12 -409.96
Japan 9.28 182.27
Total -360.21 979.90




TABLE V
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ESTIMATED NET CHANGE IN U. S. TRADE FLOW, EXPORT
PRICE AND VALUE OF TRADE IN OILSEED FEED-MEALS
FOR 1965-70 AND 1970-76 DUE TO CURRENCY

FLUCTUATIONS

Due to 1965-70
Currency Fluctuations

Due to 1970-76
Currency Fluctuations

Change in Z Over Change in % Over
1970 Value Actual 1976 Value Actual
vTrade Flow _ .
(Thousand Metric Tons) - 360.21 - 4.02 979.90 7.73
Export Price . :
(%) - 10.69 - 9.14 40.61 17.58
Value of Trade
($) ~-141,640.00 -13.52 701,092.00 23.95




CHAPTER VI
SUMMARY AND CONCLUSIONS

'Ihe international trade of oilseed feed-meals increased from 14.35
.million_metfic tons in 1965 to a forecast of 34.18 million metric tons
in 1978. TFactors associated with this increase are changes in income,
grain production and meat production in importing countries. It is the
objective of this studybto tést the hypothesis that recent exchangg
rate changes among the tradiﬁg partners also had a significént impact
on the trade of oilseed ﬁeed—meals. Therefore, a market mbdéi was
created to estimate oilseed feed-meal trade flows for major exporters.
The model deélé with exchange rate variations in an explicit manner
to facilitate the evaluation of the extent to which exchange rate

changes affected agricultural trade flows.
Procedure

Trade flows from each of the three main exporters to nine major
imquters were estimated by the economic model. Independent variables
in the model included the international market price of soybeans and
a set of economic variables acting as shifters of the domestic demand
and supply curves of oilseed feedfmeals in the nine major freeworld
imﬁorters. The exchange rate of the importer relative to the dollar
was also included in the model as an explanatory variable. The model

also contained dummy variables to measure the impact of policy changes:

48
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one for the U. S. embargo on soybeans in 1972; and, the other to

account for Argentine devaluations of the peso from 1974 to 1976.
Findings and Conclusions

Exﬁhange rate changes had a statistically significant impact on
oilseed feed-meal trade flows over the period 1965-76. The largest
relative impact of eXchange rates was on Brazilian exports of oilseed
feed-meals. The estimated elasticities of export volume with respect
to exchange rates is less than one for the U. S. and for Argentina
but for Brazil it is quite elastic (Table vI).

Trade flows of oilseed feed—meéls from the U. S. are highly in=~
elastic with respect to incomes in the importing countries and in-
ternational price levels. The trade flow between Brazil and the nine
importing countries is price responsive.

The estimatedreconomic impact produced by changes in exchange
rates involved declines in the U. S. trade of oilseed feed-meal during
the dbllar-appreciatioﬁ of the late sixties and gains due to dollar
depreciations in the seventies; The net impact of exchange fate
changes from 1965 to 1976 included gains of about 3.71 percent in the
1976 trade flow, 8.44 percent in the world price and 10.43 percent in
value of trade for the U. S. in the oilseed feed-meal export sector
(Table VIT).:

The estimated net effect of the 1972 U. S. embargo on soybeans is
a:decline in 1973/76 yearly exports of about 377.56 thousand metric

tons or a 2.88 percent decrease in the average 1973/76 quantities
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TABLE VI

| SELECTED TRADE FLOW ELASTICITIES BETWEEN THE U. S.,
BRAZIL AND ARGENTINA AND THE NINE PRIMARY
IMPORTERS OF OILSEED FEED-MEALS, 1965-76

Elasticity

1Combingd

U. S Brazil Argentina Composite

Exchange _

Rate -0.89 -4.23 -0.88 ' -
‘World Price -0.07 -1.24 -0.59 -
Income 0.11 - - -
Export Supply 0.44 - - -
Import

Demand ! -0.87 - - -0.50

import demand for the nine major importers.



TABLE VII
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IMPACT OF CHANGES IN EXCHANGE RATES IN TWO SELECTED

PERIODS AND OF THE 1972 U. S. SOYBEAN EMBARGO ON

U. S. TRADE FLOWS, WORLD PRICE AND VALUE OF
TRADE IN OILSEED FEED-MEALS

Estimated Impact on

Trade Flow World Value of Trade
of the U. S. Price of the U. S.
Percent over actual

Estimated

for 1970

using 1965 -4.02 - 9.14 -13.52

exchange rates

Estimated for

1976 using 1970 7.73 17.58 23.95

exchange rates :

Impéct of the.

1972 U. S. '

soybean embargo -2.88 3.47 - 2.85

on 1973/76 '

average
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traded by the U. S. The embargo caused an estimated énnual gain in
export value of approximately 100 million dollars to exﬁorters in Brazil
and Afgentina due to shifts in trade flows following the 1972 embargo.

The maln conclusion that can be drawn from this study is that

exchange rate variations had a significant impact on the trade flows
of oilseed feed-meals for all exporters included_in the analysis.
Therefore, estimates made in the fifties and sixties for soybean and
soybean meal trade flows as related to prices and aggregate inéome
in the importing countries are far from representative of present mar-
kef conditions. Treaﬁment of the export market on a bilateral rather
than aggregate basis leadAto estimates of income and price elésticities
for the importing countries that are much lower than estimates found
in earlier studies. Price elasticity of demand for imports from Brazil

was greater than the estimate for the U. S. This suggests that in the
U. S. the domestiq market is dominant and excess is exported while in
Brazil the export market is of primary importance due to its eagerness
to increase foreign exchange earnings. Also, the ‘exclusion of exchange -
rate changes in early models probably introduced some bias in the

estimates for income and prices.
Limitations of the Study

Data limitations did not permit the inclusion df the Centrally
Planned Economies in the present study. Countries forming the social-~ -
ist block are becdming important oilseed feed—méal markets and they
account for much of the variation that has occurred in the recent past.
The inclusion of these countries would generalize the trade flow

model and the statistical results,
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Anotﬁér limitation of this study is that it does not account for
the trade of oilseed feed-meals among the importing countries. To the
exXtent that re—expofts are impoftant, the results may be biased. Hope-
fqlly, the analysis of variance regression procedure eliminated much of
" this bias. Interrelations between the grain feed-meal market and the
ollseed feed-meal market were not explicitly treated in the model.
Explicit linkage between the ollseed feed-meal export market and the
rest of the agricultural sector are not specified in the model even
though there are strong economic linkages as suggestéd by Johnson (48)
and Johnson (49).

| The time period of the studybis limited to 1965/76. Coverage is
limited to the nine major importers and three principal exporters.
Therefore, only partial analyses are warfaﬁted and generalizatioms

within a broader scopenmay prove hazardous.
Need for Further Research

The ‘model used in this study is designed to measure the effects
that exchange rate changes‘have‘on oilseed feed-meal bilateral.trade
flows. TheAassumption of‘equilibrium in the world market allows speci-
fication of é single equation mo&el using egpianatory variables from
both sides of the markef.- Each_bilateral trade flow observation is
‘assumed to be determined by the interaction of the export supply and
.import demand curves. An alternative procedure which could be used
tb evaluate the effects of exchange rate changes on trade flows is to
specify a model in which the independent directly esfimated exporf
‘supply and import demand equations are solved simultaﬁeously to clear

the market. There is an unresolved controversy concerning the appro-
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priate estimation of the import demand and export supply curves, and
the effect that exchange rates may have on exports or trade flows.
This controversy centers around two basic points. The first is related
to the size of the esfimated export supply and import demand elasti-
‘citles. Different.estimation procedures seem to produce conflicting
results. Schuh argues that there are serious identification problems
in direct estimates of import demand equations. He suggests using
inditect estimation procedures based on the domestic supply and demand
parameters (45). An alternative proéedure is to convert prices of
'internationally traded commodities to a common currency prior to esti-
- mating domeétic nétional demaﬁd and supply equations (46). Or, El-
liot's procedure of converting domestic supply and demand equations

to a common currency éfter the estimation of the doﬁestic supély
and,demand cﬁrves are completed could be used (47).

The second majér problem in specifying multi-equation trade flow
models is tﬁe way in which the variable that méasures the impact of
exchange rate changes on the dependent variable is included in the
model. Conflicting results have been obtained and opposite conclu-
sions have been reached concerning these effects. Additional research
in this field may prove heipful in determining the most logical

specification of this wvariable.
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WORLD PRODUCTION AND EXPORTS OF OILSEED FEED-MEALS

AND SOYBEAN PRODUCTION, EXPORTS -AND PRICES
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TABLE VIII

WORLD PRODUCTION OF OILSEED FEED-MEALS!
1965-1978

Year USA Brazil Argentina Other World

Million Metric Tons

1965  17.08 0.84  1.23 18.56 37.71
1966 20.08 - 0.98 1.09 18.46 40.61
1967 20.91 0.99 1.30 19.42  42.62
19 '8 21.65 0.95 1.03 20. 24 43.87
1969 24.88 1.26 1.05 19.41 . 46.60
1970 25.36  1.72 1.31 20.24 48.63
1971 25.22 .18 1.26 21.72 15038
1972 26.16 3.40 1.01 21.95 52.52
1973 - 28.49 4,29 1.33 20.34 54.45
1974 34,08 6.77 1.52 22.65 = 64.72
1975 27.08 8.00 1.47 23.65 60.19
1976 33.50 8.83 1.88 24.04 68.25
19772 28,03 . 10.03  2.23 22.05 62.34
19783 27.30. 10.75 2.34 24,47 74.86

1Soybean Meal Equivalent; includes cotton, linseed, rapeseed
copra, sesame palm kernel, peanut and sunflower

2Egtimates
3quecast

Source: U. S. Department of Agriculture (41).



19783

18.28 3.10 1.45 5.35

TABLE IX
WORLD EXPORTS OF OILSEED FEED-MEALS!

1965-1978

" Year USA Brazil Argentina Other World
Million Metric Tons

1965 7.17 0.37 1.18 5.63 14.35
1966 7.88 0.54  0.98 6.34 15.74
11967 8.36 0.60 ~0.93 6.37 16.26
1968 9,28 0.53 0.90 ' 6.85 17.56
1969 9.93 0.98 0.92 . 6.08 17.91-
11970 13.31 1.27 1.05 5.90 21.53
1971 13.44 1.46 1.07 5.90 21.87
1972 13.55 2.62 ~0.63 6.43 23.23
1973 15.24 3.46 0.84 5.11 24.65
1974 16.37  4.77 0.77 4,10 26.01
1975 14.07 6.32 0.69 4.62 25.70
1976 17.44 7.22 0.85 6.28 31.79
19772 17.11 8.50 1.25 4.23 31.09
34.18

copra, sesame, cotton, palm kernel, peanut, sunflower.

1In soybean meal equivalent; including linseed, rapeseed,

2Estimated.
SForecast

Source: U. S. Department of Agriculture (41)
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TABLE X

WORLD PRODUCTION OF SOYBEANS
SOYBEAN MEAL EQUIVALENT!
1965-1978

Year USA Brazil Argentina Other World

‘Million Metric Tons

1965 14.25 0.37 0.01 2.48 17.67
1966 17.20 0.42 0.01 2.45 20.77
1967 18.88 0.51 0.01 2.43 22.71
19 8 19.86 0.47 0.02 2.49 23.69
1969 22.51 0.76 0.02 2.32 26.61
1970 23.05 1.10 0.02 2,22 27.35
1971 22.92 1.52 0.04 2.47 28.15
1972 23.92 2.68 0.06 2.40 30.29
1973 25.84 3.67 0.20 2.32 33.30
1974 31.47  5.82 0.36 7.86 42.14
1975 24.71 7.31 0.35 3.40 37.36
1976 31.44 7.99 0.51 3.58 45.65
19772 25.73 3.48 1.02 3.40 40.66

19783 - 34.22 10.11 1.24 3.58 50.53

lseed harvest in previous calendar year for the U. S., and
meal potential production calculated on assumed extraction and
crushing rates (52 pg 3)

2Estimated

3Forecast

Source: U. S, Department of Agriculture (1)



TABLE XI

WORLD EXPORTS OF SOYBEANS!
SOYBEAN MEAL EQUIVALENT

1965-1978
Year USA Brazil Argentina- Other World
Million Metric Téns

1965 5.86 0.14 - 1.54 7.54
1966 6.51 0.26 - 1.63 8.40
1967 6.96 0.32 - 1.73 9.01
1968 7.73 0.38 - 1.84 9.85
1969 8.31 0.49 - 1.89 10.69
1970 11.16 0.71 - 2.43 14.30
1971 11.33 1.04 - 2.39 14.76
1972 11.15 2.05 - 2.55 15.75
1973 12.71 3.75 0.05 1.63 18.14
1974 13.66 5.23 0.06 1.44 20.39
1975 11.63 6.64 0.18 1.63 20.07
1976 14.59 6.64 0.25 3.51 24.89
19772 14.23 6.75 0.67 3.55 25.20
19783 14.59 7.51 0.33 3.72

26.75

1Meal potential exports based on assumed extraction rates.

2Estimates
SForecast

Source:  U. S. Department of Agriculture (1)
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TABLE XII
AVERAGE SOYBEAN PRICES

1965-1976
Calendar Received by Farmers CIF
Year U. S. Brazil Rotterdam

U. S. $/M
1965 | 93.33  58.78 117.00
1966 101. 04 66.87 126.00
1967 . 91.49 64.29 112.00
1968 o 88.92 62.83 ~ 106.00
1969 86.35 69.81 . 92.00
1970 104.72 76.42 117.00
1971 . 111.33 85.24 126.00
1972 170.49 86,71 140.00
1973 223.60 187.33 290.00
1974 243.97 167.72 - 277.00
1975 180.77 181.49 220.00
1976 . 246.54 176.72 231.00

Source: CIF Rotterdam prices from U. S. Department of
Agriculture (42) and prices received by farmers from Broad-
bent, E. E. and F. P. Nixon (38).
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Estimation of the. United States

Export Supply Elasticitj

The U. S. export supply elasticity 1s calculated by:

us us , us, us us , . us, ,Us
Nog = N (Q/Q. ) + (@4 /Q.7) Ny (B-1)
where:
NZ: = U. S. export supply elasticity of oilseed feed-meals
us :
NS = Domestic supply elasticity
us
QS = Domestic quantity supplied
Q;s = Domestic quantity demanded
Qis = U. S. exports of oilseed feed-meals
Nd - =- Domestic price elasticity of demand

The U. S. export supply elasticity for the period 1965/76 was estimated
by (B-1) using the following values:

N = 0.39
S

Q:S = 24,32 million metric tomns

Qgs = 13.98 million metric tons

Q = 10.34 million metric tons

N = =0.35

Substituting these values in (B-1) yields:

NS = 0.44

es
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The quantities used are 1965-76 averages of values presented in Appen-
dix A. It was assumed that there are no stoks.

The calculation of the U. S. export supply of oilseed feed—meéls
was.also performed for 1970 and 1976 quantities and the resﬁlt was
alsé around the O.rr value.

A one percent increase in the dollar price of oilseed feed-meals
in the international market 1s expected to cause a 0.44 percent in-
crease inbfhe quantities supplied for exports by the U. S., ceteris

paribus.

Estimation of the Import Demand Elasticity for

U. S. Exports of Oilseed Feed-Meals

The aggregate import demand elasticity of the nine major importers
for U. S. oilseed feed-meals can be derived from the equation of the

exchange rate elasticity as given by (14) and calculated in Chapter IV:

us _ quUsS | JuS us _ us, _
Eq,EKR - (Nid Nes)/(Nes Nid) (B-2)
where:
us : '
= t . .
Eq,EXR exchange rate elasticity of U. S. exports
us '
NeS = U. S. export supply elasticity
N;Z = 1import demand elasticity for U. S. exports of

ollseed feed-meals.

Substituting the export supply elasticity from previous section and

the exchange rate elasticity from Chapter IV in equation (B-2) yields:
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_ us | _ us
-0.89 = [N . -+ (0.44)]/[(0.44) - N, /]
or:
us  _
Nid = -0.87

.This‘is an esfimate of the import demand elasticity of the nine im-
porters in thié study for U. S. exports of oilseed feed-meals. A
_ one percent decrease in dollar prices is expected fo be associated
with a 0.877% increase in quantities imported from the U. S., ceteris
paribus. Similar result was obtained for the short run export sup-

ply elasticity of soybeans by Ryan (2 pg 8) for the 1971-1974 period.

Estimation of the Import Demand Elasticity from

Major Oilseed Feed-Meal Exportersl

The import demand elasticity of the nine major importers for
exports of the U. S., Brazil and Argentina may be indirectly estimated
based on some assumptions concerning the export supply elasticities
of the conntries‘competing with the U. S. in the oilseed feed-meal
sector.. The elasficity of demand for a country's exports may be pre-
sented in (14):

us w e
= +
id w-—e w wW-e¢e e

(3-3)

where:

quantities demanded by the nine importers

€
]
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e = 'quantities exported to the nine countries by

Brazil and Argentina

w—-e = quantities exported to the nine importers from
the U. S.

Nw = wofid demand elasticity

Ne = export supply elasticity of Brazii and Argentina

N:: = elasticity of demand for U. S. exports (-0.87)

from previous calculation.
Expression (B-3) can be rewritten as:

Noo= [N+ (e/w-e)N_1/(w/u-e) (B-4)

w i

Since no estimates of the aggregate export supplyvelasticitiés of
Brazil aﬂd Argentina are available, it will be assumed that the do-
mestic demands for oilseed feed-meals in Brazil and Argentina are
quite inelastic.

Price responsiveness of férmers in underdeveloped countries is
not expected to be larger than in the U. S.. Brazilian and Argentine
farmers and governments do not carry stoéks of oilseeds making the
very short run export supply elasticity almost insensitive to price
movements. Therefore, 1t is assumedvthat the short run aggregate ex-
port supply elasticity for Bfazil and Argentina is equal to the U. S.
domestic supply elasticity of 0.26 estimated by Trapp (44).

By subs;ituting these values in (B-4) the calculated aggregate

import demand is equal to:



70

. ~[(0.87) + (13.12/8.76)(0.26)1/(21.88/8.76)

N =

w

N = -0.50
w

This elasticity may be used to evaluate the imﬁact of the U; S.
soybean embargo in 1972 on international price levels_since it is
Based on global markets including all three exporters and the niﬂe
primary importers. It is less elastic than the import>eia§ticity of
the nine importers_for U. S. exports because the sharé of all three
exporters is obviously larger than the share of the U. S. alone. The
import demand elasticity for a country's exports.is.invefsely related
to its share in the markeﬁ. Therefore, the import demand elasticity
for the group's exports is less elastic than the elasticity for just

the U. S. exports.



APPENDIX C

VOLUME OF OILSEED FEED-MEAL TRADE BETWEEN THE U. S.,
' BRAZIL AND ARGENTINA AND PRIMARY IMPORTERS,

1965-1976
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TABLE XIII

OILSEED FEED MEAL TRADE FLCWS
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Exporter
Year Importer U.S.A. Brazil Argentina
1965 Denmark 461.98 21.00 94,00
Belgium 307.36 7.90 0.00
France 408.40 30.37 104.00
West Ge ma y 925,22 138.06 253.58
Italy . 472,01 9.90 24,00
Netherlands 899.31 76.32 222.00
Spain 294.31 5.16 2.79
United Kingdom 249,28 3.00 63.00
Japan 1,183.45 15.00 0.00
-1966 Denmark 445,87 8.00 96.00
Belgium 387.58 28.00 58.00
France 607.64 30.79 123.00
West Germany - 1,214.47 342,14 59.58
Italy 489.03 25.49 17.00
Netherlands 1,066.87 46.53 242,00
Spain 608.11 7.90 8.79
United Kingdom 222.86 0.00 90.00
Japan 0 1,462.88 42.79 0.00
1967 Denmark 425.11 28.38 78.00
Belgium 326.12 23.95 74.00
France 441,66 28.37 163.00
West Germany 1,193.38 299.89 180.79
Italy 510,25 61.88 15.00
Netherlands 1,235.13 51.70 201.00
Spain 634.57 35.55 6.00
United Kingdom 217.86 1.00 87.00
Japan 1,297.07 20.37 0.00
1968 Denmark 382.75 - 12.00 63.79
Belgium 362.18 ~52.00 110.00
France 468.69 8.00 35.00
West Germany 1,728.10 244 .54 184,58
Italy 588.46 15.01 14.00
Netherlands 1,430.88 154.80 369.58
Spain 771.01 3.95 13.79
United Kingdom 153.95 0.00 74,00
Japan 1,724.86 21.00 0.00



TABLE XIII (Continued)
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Exporter
Year Importer U.S.A. Brazil Argentina
1969 Denmark 335.03 85.61 52.00
-Belgium 376.71 96.53 69.00
France 497.03 31.00 133.00
West Germany 1,917.90 356.72 222.58
Italy 606.41 93.41 21.00
Netherlands 1,270.84 236.01 312,00
Spain 790.20 32.65 23.58
United Kingdom 195.76 ©2.00 77.00
Japan 2,140.15 26.74 0.00
1970 Denmark 476.65 - 100.00 79.00
Belgium 501.45 124.00 105.00
France 997.18 86.00 -232.00
West Germany 1,850.36 378.92 269.79
Italy - 783.29 146.83 26.00
Netherlands 1,757.23 249.79 254.00
Spain 961.73 33.97 2.79
United Kingdom 199.12 2.00 54.00
Japan 2,449.08 39.00 0.00
1971 Denmark 511.89 32.00 -47.00
Belgium 504.48 96.00 98.00
France 1,060.50 97.00 177.00
~West Germany 2,521.89 455,72 372.16
Italy 861.01 109.63 37.95
Netherlands 1,560.52 366.37 - 234.74
Spain '1,033.14 67.55 © 14.00
United Kingdom -196.01 0.00 15.00
Japan 2,170.31 7.00 0.00
1972 Denmark 500.80 94.27 24.00
Belgium 283.94 98.74 67.00
Frnace 1,105.26 120.82 94,00
West Germany 2,432.96 721.84 247.06
Italy '760.67 316.68 36.48
Netherlands 1,609.41 383.28 111,27
Spain 1,030.67 169.45 2.00
United Kingdom 309.39 22,12 10.00
Japan - 2,530.54 11.85 0.00



TABLE XIII (Continued)
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Exporter
Year ‘Importer U.S.A. Brazil Argentina
1973 Denmark 477.24 78.12 58.00
Belgium 405.21 162.28 42.00
France 1,065.89 134.21 60.00
West Germany 2,760.14 454.75 229.00
Italy 1,048.94 215.84 20.00
Netherlands 2,084.38 869.14 328.78
Spain 897.98 530.93 3.00
United Kingdom 322.97 43,17 54,00
Japan 2,786.47 340.90 0.00
1974 Denmark 369.63 207.19 18.79
‘ Belgium 621.23 222.77 86.23
France 1,419.31 124.46 10.79
West Germany 3,258.37 1,003.56 172.86
Italy 1,300.37 352,09 14.74
Netherlands 1,640.92 1,360.73 392.87
Spain 1,145.44 294,51 - 4.00
United Kingdom 266.08 116.55 3.00°
Japan 2,434.96 78.78 0.00
1975 Denmark 239.57 126.94 0.79
o Belgium 470,41 157.38 15.80
France 933.81 258.89 87.79
West Germany 2,692.64 1,459.48 100.28
Italy o 1 952.89 449.61 1.58
Netherlands 2,382.74 1,384.91 164.63
Spain 1,056.83 625.27 13.69
United Kingdom 297.41 69.78 0.00
Japan 2,422.39 51.76 0.00
1976 ‘Denmark 302.80 197.09 3.95
Belgium 526.48 80.54 65.57
France 989.10 306.44 98.16
West Germany 2,029.10 1,080.81 229.13 .
Italy 1,075.70 270.10 6.32
" Netherlands 2,983.50 1,173.91 364.48
Spain 1,408.50 682.40 49.76
" United Kingdom 322.80 .52.39 0.00
Japan 2,742.80 119.40 0.00

Source: United Nations (31) and U. S. Department of Agricul-

ture (32).
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TABLE XIV

EXCHANGE RATES OF SAMPLE COUNTRIES, 1965-1976

Denmark Belgium France West Germany Italy Netherlands Spain United Kingdom Japan

Kroner/ Francs/ Francs/ Dentche Marks/  Lire/ Guilders/ Pesetas/ Pounds Sterling/ Yen/
Year U.S. $ U.S. $ U.S. $ U.S. $ U.5. $ U.s. $ U.s. $ U.Ss. § U.S. §
1965 - 6.92 49.64 4.90 4.01 624.70 3.61 59.99 0.3568 360.90
1966 6.89 50.05 4.95 3.98 624.40 3.61 60.00 . 0.3584 362.50
1967 6.91 49,63 4.91 4,00 623.90 3.60 69.70 0.4155 361.90
1968A 7.46 50.14 4.95 4.00° 623.50 3.61 69.82 0.4194 357.70
1969 7.50 49.67 5.56 3.69 625.50 3.62 70.07 0.4166 .357.80
1970 7.48 49.68 5.52 3.65 623.00 3.60 69.59 0.4177 357.60
1971 7.06 44,75 5.22 3.27 594.00 3.25 65.90 0.3918 314.80
1972 6.84 44,06 5.12 3.20 582.50 3.23 63.45 0.4259 302.00
1973 6.29 41.32 4.71 2.70 607.90 2.82 56.85 0.4304 280.00
1974 5.69 36.12 YA 2.41 649.40 2.51 56.11 0.4258 300.90
1975 6.18 39.53 4.48 2.62 683.50 2.69 59.77 0.4942 305.20
1976 5.79 "35.98 4.97 2.36 675.00 2.46- 68.29 0.5874 292.80

Source: International Monetary Fund (33).
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TABLE XV

GROSS NATIONAL PRODUCT OF SAMPLE COUNTRIES IN U. S. DOLLARS, 1965-1976

Years Denmark Belgium France West Germany Italy Netherlands Spain U. Kingdom Japan
' . Billions of Dollars ‘
1965 10.14 17.10 99.96 114,81 58.94 19.22 21.45 100.42 88.08
1966 11.13 18.24 107.45 123.32 63.74 20.89 24.62 106.53 100.80
1967 12.20 19.70 117.07 123.67 70.21 23.05 23.41 96.82 119.09
1968 12.34 20.84 . 127.52 134.72 75.83 25.02 25.85 103.00 144.56
1969 14.04 23.35 132.01 163.98 83.28 28.25 28.70 111.33 168.36
1970 15.59 26.05 141.96 187.83 93.43 31.92 36.83 121.76 198.49
1971 .18.03 31.71 167.26 232.05 106.58 39.99 44.04 133.54 250.82
1972 21.14 35.81 191.66 258.91 1119.00 45.58 53.71 149.54 300.07
1973 26.10 43,37 236.75 340.78 135.45 60,00 72.42 170.65 396.53
1974 32,09 58.28 286,96 409.50 152,52 74.95 89.66 195.65 439.56
1975 32.65 58.99 321.96 393.24 163.58 75.94 98.76 . 210.84 476.57
1976 35.78 70.32 305.89 475.93 166.38 94.65 99.68 207188 561.71

Source: GNP data from (34) converted to U. S. Dollars by exchange rates table.
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.POPULATION OF SAMPLE COUNTRIES, 1965-1976

TABLE XVI

Denma

France

Years rk Belgium West Germany Itély Netherlands Spain U. Kingdom Japan
Millions of Persons »
1965 4,76 9.46 48.76 56.84 51.58 12.29 32.06 54.37 97.95
1966 4.80 9.53 49.16 59.15 52.58 12.45 32.39 54.47 99.79
1967 4.84 9.58 49.55 59.28 52.70 12.60 32.73 54.75 100.82
1968 4,86 9.62 49.91 59.45 52.91 12.72 33.08 55.05 101.95
1969 4.89 9.65 50.32 60.01 53.23 12.87 33.43 55.27 103.16
1970 4.93 9.66 50.77 60.77 53.57 13.03 33.78 55.41 164.33
1971 4.96 9.67 51.25 61.29 53.90 13.19 34.13 55.57 105.60
1972 4,99 9.71 51.72 61.67 54.35 13.33 34.49 55.79 106.96
1973 5.02 9.74 52,18 61.97 54.91 13.44 34.86 55.93 108.70
1974 5.05 9.77 52.56 62.04 55.41 13.54 35.22 55.97 110.20
1975 5.06 9.80 52.79 61.83 55.81 13.65 35.60 55.96 111.60
1976 5.07 9.89 52.92 61.50 » 56.19 13.77 35.97 55.93 112.80
Source: International Monetary Fund (34).
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TABLE XVII

TOTAL MEAT PRODUCTION OF SAMPLE COUNTRIES, 1965-1976

Years Denmark Belgium France West Germany Italy Netherlands Spain ' U. Kingdom Japan

Million Metric Tons

1965 0.9 0.6 3.3 3.6 1.5 0.9 0.8 2.4 1.0
1966 1.0 0.6 3.4 3.6 1.6 1.0 0.9 2.5 1.3
1967 1.0° 0.7 3.5 3.8 1.7 1.1 1.0 2.5 1.5
1968 1.0 0.7 3.6 4.0 : 1.7 1.2 1.1 2.5 1.5
1969 0.9 0.7 3.8 4.1 2.0 1.1 1.1 2.6 1.6
1970 1.0 0.8 4.0 4.2 2.0 1.3 1.3 2.7 1.7
1971 1.1 0.9 3.9 4.3 2.0 1.4 1.2 2.8 1.7
1972 1.1 0.9 3.8 4.2 2.0 1.3 1.3 2.8 1.8 -
1973 1.0 1.0 " 3.7 4.3 2.2 1.4 1.4 2.8 1.9
- 1974 1.1 1.1 4.2 3.9 2.7 1.5 1.9 3.0 2.2
1975 1.1 1.0 4.2 3.9 2.6 1.5 1.8 2.9 2.3
1976 1.1 1.0 A 1.9 2.8 2.3

4.0 . 2.8 1.5

Source:‘ U. S. Department of Agriculture (35).
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TABLE XVIII

TOTAL GRAIN PRODUCTION OF SAMPLE COUNTRIES, 1965-1976

Years Denmark Belgium " France West Germany Italy = Netherlands Spain U. Kingdom. Japan

Million Metric Tons

1965 6.2 1.9 29.1- 13.9 14.5 1.8 8.3 13.7 18.3
1966 5.9 1.7 26.7 14.8 1.4 1.6 9.3 13.4 18.3
1967 6.1 2.1 31.4 18.0 15.2 1.8 ' 10.7 14.6 20.3
1968 6.8 2.0 32.8 19.1 15.0 1.6 11.9 13.4 20.3
1969 6.8 1.9 33.1 18.9 15.8 1.6 11.5 13.6 19.3
1970 6.2 1.7 31.1 17.3 16.1 1.4 10.2 13.2 17.0
1971 7.1 2.1 37.1 ©20.9 16.4 1.5 13.7 15.0 14.0
1972 7.0 2.1 41.0 21.2 16.3 1.3 12.3 15.4 11.6
1973 6.7 2.2 42.8 21.2 15.9 1.4 11.6 15.3 11.4
1974 7.2 2.2 40.3 21.4 16.8 1.3 13.1 16.2 125
1975 6.2 1.6 45.8 20.1 17.1 1.1 14.8 13.8 12.5
1976 5.8 1.8 31.6 18.3 16.9 1.0 11.9 13.4 13.6

Source: U. .S. Department of Agriculture (36).
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