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Introduction 

.. -. 
World Soybean Market Competition: 

Tbe Case .of U.S.. Brazi I. and Ar(entina* 

'Tsorng--ChYi:Hwang** 

The declineinworld"marketsflares ,elf U.S.agrioultural exports over 
time bas beenexplalned by' the. existence of trade barriers. the inoreased 
foreign. compet!tion t and. the tealexohange rate. The financial factors ,in 
capi.tal account of balance of trade which Day be inflUential an tbesame 
exports of foreign countries were not modeletiPtopedy. Taking the world 
soybean industry as the example, tbe incrt:!asing foreign liabilities in the 
c(llD.peting exporter countries faced. by the u.s~ have increased 'thedem(ijld for 
foreign exchange earnings-since the 1960s.. To payoff tbese liabilities., 
these. developingco,untrie$ treat agricultural 'exports as a top priority not 
only for self sufficiency but for foreign exchange earnings. Thus, the 
demand fa·r foreign .exchange earnings in the agr.iottl toral .exportercountdes 
becomes one important factoraffectint the cQmpetiti,.Venessaf u~s. 
agricultur'al exports, This liability factorisargqed as: :an iiltportant 
varia.ble fo.r the soybean cOlllple~ competition in the world markets. 

The other important :factar is the targetedprQduct ·Qhosan fore:(port 
promotion in the exporting countries., Jthila the U.s. doainates world 
·soybean pt;oduotion.BrazilMd Argentina set \\pa.palicyaf encQuraglng 
exports of processed soybeans. .KClteove+~Brazil and Argentinah~ve 
comparative advanta&.~ in soybean ptaductiol1wbicbputspt8SSttreSon . the 
competitiveness of ij',$. soybean exports. Even though Bra~n/Argentina 
governmentisdeptass·,tng soybean exports througnexporttax nrquota. the 
after tax-soybean :prrfit is also attractive to Brazil/Argentinafatmers an~ 
e)CPort~rs. It turn; aut that thecampetitivepo~itianQfU.S .. soybean. and 
the bY"',produc.taxpcrts in the w(Jrldm:arket may be caused by policy 
directiaushetU$en tw~campeting 'countr.i~$.. • 

Another.l1l1Portant factor 1s the different attitude toward ·Mricultural 
i~port policies in tllaJor importingcQuntrfes~Tbeproduct fonts are the . 
most important concextl .of impoX't~. If the :ptocessf,!d agricultural products 
are highly valuaadded, the tendency tClbipatt taw .instead of proc!$sed 
products. be c clines strong'~ '. However. the tendency to expand crusning .capacitY 
is lirdted by t·he volatiIityofworldpricesandeKchange rates. To reduce 
the'trade risk, importing' :cauntrieswould .maintain '1mpo1;tsof both raw and 
Ptocessedproducts 'for domestic deJiland. As a result, tbe taw andptocessed 
agricultural ProdUctsa(e themselves competitive in the illlporting countries 
and t.hus in .the ·exporting cQuntrles. 

The obJective of tbis stut\y i5tO deteI'Jllin~th~effects of t.be 
financial and targeteXP(lrt .promotjon factors among theelPcn:t competing 
'countries and tbe gaVernmentiliPort policies in the iJlPortingcauntl'Y' on ~ '" ~ 
Iong":r:un eOllJpetitivepowerQf U.S. soybean exports. The induced discussinn . 
*' Pa,perin:;pared for tnepl'esantation an the 34 th Annual Confer.enos of 

Australian Agricultural Eoonomics Society at .Brisbane.Australia, 
Febr~ry 12-15, 1990. 

~*Dt. Hwang' .isanassociate tJrofessor in the Depattment of Agricultural 
Econordos attbeNational ·Chung-}tsing University, TaiWan • .. 
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will include the elC,pectedcbanies. of the~orldsoybean export competition 
after free trade is ,prevailed. Using' annual .data. ftom 1910 to laSs, export 
behavio~ of ca~petitot (Brazil and Argentina'. importbeha.viorafEC"12and 
Japall1 andU.·S·~ exparts are examined. This .analysispravides more 
inforaatinn tp atlt'tInderstanding of the 'cur.rent .agricultural trade and tbe 
insight of futut'e WQtIc! agrioultural tJ:'ade .co1!l.petiUon. 

The paper is organized a$' follol¥lngs: .a) a review af previous 
,teseatches is syntheSiz,ed,b)abrief ravleu of the world soybean trade 
campet1'tion Is addressed. c) the conceptual trade 'competition .model is 
developed. d)elllPiricalmodeland estimation results ate discussed. and e) 
tne.conclusions are drawn from the estimation results. 

PreviausResearch 

Previous r~searohan wprld soybean trade mcdelhas focused on bath the 
l!lark~tstructure of ~pecificproductsand t.heexpart demand 
fun;tion(Grf£fith, .and.KeiIke, Wittke and. Houck, Johnson and .Grennes· and 
'f~ Ji:'sDY, Ch~bersand Just"Cell ins and Heyets andB~edahl, Lpng!:lireand 
I:Qrey, .Belongia., and Haley).~ On the research of market .strttctut&-.paPers 
have facu$edon the forl11ation of detailed ,disappearance behaVIoral equations 
lIhict include acreageha.rvested. productitm,· detnand. stocks.illlPorts l 

eXPQrts J. 'and crushing :JlJargin. As a result" .a large. structural model is 
specified. and tbet~ade. competition was 'indirec'tlydiscussed.On the 
re$eatcho~export ·demand. equati.cm.JDahY tocus nn the effects of exchange 
rate. inflation; :and ?:anetary policy on agri,culturalexports andothe:r 
~xplanataty vat'iaQl~s in theeCluaticm. Asa resultl the exchangerate:t 

ctoss:""effeqt 9ric~, and other policy variables are arrue4; tobs- f.portantin 
theexpot~to~ ll!l?ort eqtla.tillns.~ However, none .af fhe$s researcbesput 
,effort.sdireo ~!J' on the 'ttadecoJlJpetttionpllsU ianamongexpot't ingand 
Iaportillg' countries. 

Haley lS thefir$tone to model a two-.countryagricultural trade 
.CQ!Ppeti.tiol'l~ World p.rite and traded gua.ntitYateestimated in the reduced 
form~:rhe ~aper further .ptov.esthe important! of the~xchang'e ta,teand 
policy variables. Houever, the tIlodel di.d notsho\l thecoll!pe1itionattong 
.exportlngandimportinr countt'ies. Asa :tesult ~Haleyt s ·.madel is only 
adoJ?leda.s. tbebadcstructurefot the .development /.lfa three-country trade 
competlUonmodeL 

,H(lan~ .bacama tnefirst one to develol> ·a three-oountry tradecO'i:l'getition 
mcdelhY ',partially .endo.genize the exchange rate in the market system.. The 
focuswa$ ~put pn the effects· pfU.S,lIloneiary l'olioyon the trade 
cQmpetltion.tThe resul tpraves that the monetary factor is an ltilPurtan t 
fac·tor affeoting the cOQPetitive positlorto:f U.s. soybean exports through 
theexcnang-e,ratechanges,. However. the-financial fae·tot and the inter" 
p'roduot cOlllPetition were nat dhc.u$sed.Asa. result. the tradecoli1petition 
mode.! may :need furtber :Ilodifica!lon. 

Based on the criteria. that aneco.oometri.clllOdel needs to be as Simple 
as possible and mUst lm:lude all important variables in thesiruciUral 
equations.tall prevlou.$ r.esearches are important tefetenc!s .for the 
.f;pecificatinrlof th~ trade c.ompeUticln ~odel here~Theseitl!portant 



variables are the exchange tate, .inflation. competing- price$,andpolicy 
factars in each product specific mad~et structure.. For soybeans and soybean 
product$. the strt1ctura.lequations of these three products will be estimated 
together in ardetto: .sake arguments. on the relationships of inter-prQduct 
~ompeti.tiQn..rot the trade'co.petition t twoexport!ng countries are needed 
to find 'out tbe competitive .positionof each catmtry. 

Soybean Karketco.p~tttian:Back"Qund 

!.ne demand for sDybeansis. the derived demand for the processed 
product$: soybean Ilea.l,.an Important ingredient in Hvestockfeed; '~d 
soybean oil, a Jlq.;jQr vegetableoilu$ed far both human eonsumptionMd 
industria;lpurposes.. Produ.ction and trade in soybeans .have significantly 
increased since the early 1960s, resultirurfrol the rising demand. for 
livestoc'kproducts .and tbe changes in preferences .for vee-stable oils aver 
animal fats. 

The tratiecompetition has ,also iaxbibite.dsignificant increase since the 
early 19S0s,Table. l..Th~dolIinaht exporters are the United states. Brazil. 
andArfentina. Over 90 .percent. at" the . exports of soybeans and.. soybean meal 
ate illportedby the EuroPearl EconoJ;l1icConlmunity (EC-12) and Japan.. In the 
EC-12/JapaYl soybean market. U~S.l1arketshal'edeC17eased f17om90percent in 
the early 19705 to 79 percent in the late 1970s.By1985. the U.S. market 
sbarewas nearly 65 percentwhi Ie 8razil/Argentina. market share hasnaarly 
35percent~ In the soybean meal and all llta.rkets. U.$. market share bas 
dl1!creased significantly since the early 19705. Brazil/Argentina :soyoean 
.Ieal exparthas COIlPeteda~ay u.s. sha17e and becomedCJmifiartt exporter since 
theJ1id 1970s. Inaddiiiort. U.S. 'exports atsoypeanoilha'Je neve\ 
dominated Brazil/Argentina exports,. All of these show that .Bra.zil and 
Arttentinahave $ucoessfully prQlI10ted the exports of 'processed prodUcts 
.instead ,of theex'ports Qf rawptoduct. 

Associated with the targeted export prolllotioninBrazU and. Argentina. 
other polic,Ychanges in the. three exporting countries are also attributed to 
1hedecreasing U~S. marketshares~The 1972 change at financial government 
in Brazilsiimulated theprQd..uctlon of Mricultural produots. The boom of 
poultry industrY in 1$75 furthe:r:. attracts sCJybean production (WilHams and 
TboJ!lpsl:m).,The 1973 embargo of U.S. soYbeanexpods provides theincenUVe 
for tnemajor importing countries to diversify tileir suppliers. 

Al t.bougb Bra?;il a,ndArgentina have comparative advantage in soybean 
.producticn, there aJ,"e.somerestrictitmsfar their exports. Higllfright 
ratps~ longer shipping iime.andgu,ality are factors constraining 
Brazil/ArgentinasQybeanexports (Kalmbach,Sharp, .and Walker). A lower 
cost ,af soybeanproduation may lawer the input cost of .$oyheancrusb. 
11QweVer.theincreasing de-.and for livestock feed and vegetable oil 
cQnsu.ption in thedolllesti~market frequently fCJrce Brazil/Argentina 
government to restrict expr;;rts af soybean meal and oil. 

In the importing' countries, Japanexbibits great Inter.est in imports of 
soybeans, only 'While EC-l2. countries .have little rest.rictionson imports of 
all, thr.eeproducts" Soybeans and soYbeanprCJducts are imported into ~.C-12 
and Japan duty free. E.ven thOUgh the imports of .aJ1 three products" in .EC-12 

3 



ate: free. Ee ... l2 j.r:nporters h~ve' to make the decIsion on the portions to 
ltlPorteitherrawQ" ~rpce~sedp£oducts far the intra""'rsg-ionalde!t!and, 

UonceptualFralllework 

The frameworkextend~ Haley' s.l:lodel to a three-countrY trade 
competition ·model for soybeans and soybean Products. Two' exporting 
count'ries;.the U •. S .. and Bra.zil and Arfentina.cOlllPeUngwitheach other in 
one l;nporting .c(lunttY,£C-1Z and Japan. Equatlons (1)" to (5) represent the 
complete trade 'competition model for.(UJeprQduct~ It can be .e~pre$sed. as 
t!lUaus: 

(1) tnaagitegate. U.S"eXpOtts to EC-IZ and .Japan: 

USXP :; ESA(WP, CAPa, Za), 

(2) theag'greg-ate Brati1/Artrentina exportstn EC ... 12and .Japan.: 

'BAXP .!: ESB(EXb*WP._CAPb, LIAB.ib)., 

(3) the ~gregate £C~12/Japan llllPOtts froJlI t!te twa exporting countries: 

EJIMP ~. ED(EXm*w"P, Ynt. Zm). 

(4) total ext/orts of the U.S., Brazil. and Ar:genlina: 

.(5) the :tl~rketclearjnf 'tonditiotn 

Where ,ES andEDrep.resent theexc:ess: supply and eXcess demand functions, 
respective.ly.Thetealliorld:prlce (WP) Is the U.S. dollar import price'per 
bettlc ton at thaportof the importing .country ,deflated by theconsutll'er 
,price indeX~ . The subscripts represent dlfferent,roupsof countriePt·a for 
the U.S~.b for Brazil and .Argentina. andm rorEC-12a:ndJapa.n~ The 
excnan&,s' 'rate is represented by EX lfhichis thedQl1arprlceoflocal 
currenc~.CAP :d~notes the .exportcapaciiltandi.s defined. as the totaJ 
dapesUc$upply. includinu tnecarry-overstocks.o\ter dOl!lestic Use. .LIAR 
in ,the Eraz;il/Arfentina exportegua.tlon re¥,1,7esents th.e, net liability to the 
U.S .. In the dollarteItl..The variable 'Z represents a vectorotother: 
exogenQUS variables such as policy variables and substitutinr .product 
pdc~s" 'Thesubstitutll'lf Ptoductprice$are rapeseed .price for soybeans., 
rapeseed lllealprice fOr soybean meal. and palm ail price fClr eoybeanoil. 

In the systefll(lfeqy~titms from (1) to (5), the "odd price in local 
,currency faced byex~ess $UPl'liers isposiiively related to ,excess exports. 
If tfi& dollatdepr.eciat~s(appreciates) agail'lsltne currency QfSrazil and 
ArgenUna,EXb decreases (increases) and the vorldptice lnBrazil/ArgenUna 
currency, dacreasc:s (increaseS) which win depress (strengtben) foreign 
oo!,Upetiticn 'iith U. S. eXPorts •.. However. the· competitive posi'Uon .of U.S. 
exports:e.lso depends on lheexchange ratebet1#een tna U.S. dollar and the 
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,our,rencyof ,££:-12, and, Japan: 'If.,thedollardepl:'eoiates aiajnst the c,urrency 
of EC ... 12and,Japan. EXm;tand app~eoia,tes. against the curr.ency (rf 'Br(izi1and 
Argentina. the competitive position 'of U",S. eXP3rtswi!1 depend the relative 
lIIa(nitude ofbotb depreciation and appreciation. In additi9n, the wodd 
prioe fao,ed by Eh",12 and 1;;pan is negatively related to the imparted 
quantity., 

Xheexportca.paoity isposit~velYrelated to. the e'Cportquantity in the 
eXpottintoountdes.. Tnis variablaCAP' 'captures 'both domestic ,supply and 
.d~mandst:CUl;:turalbenaviors asa,nimpartant indicator for available e>:ce$,$ 
eXports;" As lQngas dOtliestic avaIlable supply 1.$ l."elaiively hignet than 
domestic Usthan inorease inex:ports is expected:. 

In Bra~i1 and ArgeIltin~; the netUability tQthe U.S~ (LIAR) is 
positively relate.d tq. their ,expttt'ts) As EtazilandArgentina ,in.cl;ease theft 
fOt'eignbQrroliing fQt domestla develQP1'l1ent~ the demand for forejgn exchange 
eal:'ning-s wilIincrease. The fallin$ nil Ptica.and World recession in the 
early 1970s forced 13razil and ·Argentina to eXPQrt moreilfr!oullural products, 
to :sut'part foteignexcnange earnings * Thus , 1't 1s assuaed that' t,he n.et 
liability lothe U.S. serves as animpar.tant stjmyl~torfor: BrazillArgentina 
agricultural eXPc:lrts incllldingsaybean :e~tlOl:ts~ 

In EC·12 and Japan. tbeincCHile level (Y) is, pqsitivelyrelated to tneir 
ill1portsof ;saybeans and soybean products. It 1$ argued that. ·thesa~bean 
praduct$; are normal roods in the .illlportingcountry~ The income .effect ,on 
thti derived demand for soybeans bas to be positive, Dudnl thepetiodof 
tapid 'econo1!1ic grQwtn.th~ tonsumptlan behaVior changes to the preference of 
~Qn$u.inim.Qre Uv&siecKprQduc.tsana.veget9.ble· '011 ~ . 

E~pf.rfc41R.e$ult$ 

EqUations (1) to (5) a1.'e 4tJpliedfo.t thema.~ketsQf soyb~ans.soybean 
l!eal.andsoybean niland a.fif:teen ... equaU·on syste~ i~buU tfprthe 
analysir. '0.fwor111 soybean trade ct:ll!lpetitiqn~· It lsarrued. that t:bGr.~sidual 
terms afi:9uaUons intnese three product :Iltarkets may be. correlated. ,due to 
POlicYiinduced di$'tortionsandthe .inter-industrycompetUlon.Bra.2;il and 
Arg'entina .~hcourage e~portsofprllce$sedsoybeanswhl1eEC-12and Japan may 
intend to impQrt talfbean$ .fQrdomestic .ht,lfePtQoe$sing capacitY.l{oreover. 
EC"'l2:.r:aay :prefer tnf: i~.PQtts of'bntb;sClybeans ,and soybean meal from ,BrazU 
and Arfentlna due to anartificiaUy loweredpr!cerather than an increased. 
crushing: n:afflth T.bus, tbeestlmatiou· uses the ·Seemingly Unrelated 
R~gress.iantechni~ue .for the nine structuraleq!Jatians.. Data used a.re the 
1970-1985 annual U:ce series .. 

Table .2.s'bows tne esUtatedtrade",coepetition ~odel for themarket$ of 
sQypeartstsQybean ~ealtand soybean oiL In the world soybean marKet, U.S. 
andSra~illArgenlina exponsdanot exhibit ;statlstical1Ysignifieant. 
l;e$.ponse. to cQrrent real world Ptiee in loca,lcurrencY.However, their 
exports do respondtQ the lan:ed. export Quantities which 11llt'lies that the 
e~port adjustments ill the tt(o e~eortintrcountties follow a positive 
relat.ionshi:p to the world price of last periad. Thus, the 'prIce elasticitY 
of U~S .. expol7t$, 1$. implicitly treater than tha.tof BrazU/Atgentina export. 

Br.az:il/Artentlnasoybean e't{m.rtsare~o$itivelY related to theire~port 



capacities~ their IfablUty 'to' tbtt U.S •• and thecbaog'e. of financial 
govettUllent in 1912:. Exports of soybElans are constrained in BriiZi:l and 
Arganlinaby it.sexpart capacity while U .. S~ domestic sQYhearzsupply'hasbeen 
always larger thandQ1lI.e,stic deland and elfPprtcapacitY is nata constraint 
forUtS' .. soybeanexpar;ts~ Horeo\1,er, Brazil and Argentina tend toexpott, 
more of soybeans,.hile foreign debt is increasing-and the changin$'financial 
gQvp,rnment, Is prolUotlng exports for foreIgnexchan&,e earnings. 

In, the IIlPoJ;"tinr countx:Y. EC-IZandJapan have ··a negati~ely .sloped 
illlPort demand structure and. their hsports.are po:;;itively related. to the 
substituting product price ~nd therealdamestic i.ncome level. As long as 
the world price in real local currency is increased, resultinrfrom the 
nOllinal incre~e in world price Of the stronger dollar arboth, EC-l2: and 
Japan will decrea,se the,ir iraports .af soybeans. While therapeGeedprioe is 
IQ\ier than 't.he 'soybeanl'rice.EC-llas the major imparting nrketwill tend 
to import mora 'rapeseed, rather than.soYbeansfor dall1esticcrush. 'Moreover, 
the increasinf real income level shows the long-rUn trend of the demand for 
more.eat and thus forsDybean imports~ 

In fbe soybean meal sa.rket. U.S. soybean mealexportssbowa positive 
.relatignshiP' to' the Morldprice ~mt the export capacity and Bl"a~U1Argentina 
soybean .eal exports anlytesPondstaUsticallY$ignificant to U.S.claias. 
It implies tb~tBrazll/Ar,entinasoybeaf1 mealexPtlrts .lay not put SO Jr.,tch 
attention to the levelof\lorldpri.ce and export capacity is ,nota 
cGnslraint whichdue.ucb to fovetnl.1entpQlicYafprolotin, eXPorts of 
value-aMed: pradtu:ts. llhilecrushin, capa,cityin the U.S. is not axpanded 
as fast as that in Brazil and Argentina, expart eapacitybecollles a 
.con$traintfQl; U.:S ... soybean ..• ealexpoJ;ts. Hareover. the 1913U.5. soybean 
&Ibarrawu thesta.ttinfPointfat the importers tasearch fQr al temative 
$up,pliersaf soybeaJ'l complex. because at the- uncertainty of U.S' •. supply' .• 

The sale as tbe sQybeanltarket,EC-IZand. Japan face a negatively 
sloped illPart deraandstrncture \fhUe tbe reAl domestic incQle level and the 
1913 U,.'S~e!bargo:are statisticallYsignificant·factorsaffecting the 
blpotts.Tne!l~itude of 'the.import price elasticity of soybean ,Ileal is 
Guller thantbatof soybeans. It dues largely to bllth the pri·ce and n"n
pdceincentives in BraziIlArgentina soybean .Ileal expt,n:ts. Srazil and 
Ar(entlna. tr.ied to -lQwer th~i.r export prices. tocolpete with U. S.exports. 
andllasorlce accused ttl dUlDP .soybean JIIt1<\l ta.EC-12 in the .early .1980s" Tbe: 
de.and .forfQrtd,n exchanleearnings inarazil and Arfentina fUrtlter 
encoura&,e.s z-qybean.eal<1xpottsdespite .af tbe level of the wQrldprice. 
SInce the soyij~anJleal pdca paid bYEC~12i~PQrters is distorted by 
Braz.ilIAr(entinaexporters, the ,substituting-lleal Price is notsignifiqantly 
related to EC-121.1apan imports" Finally. the 1973U.S..ellbargobas a 
negatilte e:ffectan the iJPOt:'tsof .soybean.meal in EC-l2.and Japan~ 

In the worlds.oybeanal1Ilarket, tbeprice ~lastici:ties areelastir.: 
except far :th&dh,tortedBrazillAr~entina exports. It. reflects the largely 
sptead:suppliers and :iapartersaround the worldoilmar.kets. u.S. $oybean 
oil eXpClrts to EC-12and Japan will increasesiinificantly in the Ilagnitude 
if the¥orld price increases and 'lice versa. The export capacity is 
neratlve.ly 'related, lo U.S'. exports to EC-12 and Japan which implies that a 
lar(ealcJtJntof U.S. sQybeanoil is.exported 'to the rest of th.& world market 
vbich reflects the sla11 U~S. JD(U'ket share in the EC:-12/Japanmarket~ On 
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the other ,handI:Brazil/Arientina :soybean oil exports rasPtlnd to their export 
capacity,. liability to the U.S" .andthe changing" finanoialgovernlllent in 
191, withstat.isticals1(nificance... This situation fu.rth~rprave$ that 
Brazil/Argentina gcvet'O!nent $upparts the eXPQr1.s or processed produ:ets and 
ae-l, ccuntri,es are the targeted markets~ 

The i~pllrtsafsoyhean oil in EC"12/Japanmatket respond negatively to 
the realliorld pticeinlocal currencY and positively to the ~ubstituting 
tJroduct price and real income level. Palm nil is the major s1,iostituting 
Pl"oductofsoybeanoii and is largely produced in Southeast Asia such as 
Mala.ysia. As lonias the price. of palm oil is increased, .EC-12/Japan 
.importers iU 1 itnportJnoresoybean oil for do~e.stioconsuJllpti on, The 
positivI! relationship bet~een the 'real .income level and sQYbean ail imports 
f~ttberprovides the eVidanceof the cbangintcOnsumptionpreferencasfrolll 
a.nbtaI fats tovege.tableoils in EC-12 and Japan. 

The stabUity of the coefficient estimates is also tested by F 
s'la.Us.U.c.. the, 1982-1985 data are excluded from the regression and the sum 
of squat.ed residuals (SSR1)ha.sdes-reeoffreedolD n-K •. where K is'the number 
nfregt'esSOtS" ThedUferenceofthe SSRof the original data ,and·the SSRI 
has the degree of freedom 4. The. F ratio is calculated with the de~rees of 
freedo~ 4 ,and n"K. 'l'he,r testsuppot:tsthesta.bilityof fhecoefficf.ent 
estimates oftfieQrjginal regression. 

:Based "pn the est imation results. the elasticities of the world ·price .• 
exports •. and' btp()rts \fUh respect to BraZil/Argentina. liability 'to the u.s. 
Clan be.calculatsias ,.shawn in .Table 3. The elasticities ar.ecalculated by 
dffferantiate the nine structural equations llltbrespeot to tbe 1 iability 
variable (11AB) and using-t.he identitY eQuations io·find out the effots of 
the liability variable ,on the world price. The complete derivation :eanbe 
obtained inHwan'~An 'one, percel'll inorease in BrazB/Argentina liability to 
the U.s. will result inmoJ;'eBrazU/ArgenUnasoybean ~nd:by-product eXPOrts 
whiCRwUl lower the world prices in the three lIia;rket. As the \ferld prIces 
a'J;:'e lowered. EC-IZand ]apanwotdd increase .jmpottsand hencebotb U.S. and 
BraziIIArtentlnaeXpartsvill increase. 

The, ela~ticitiessho"n. in Table 3 express ~some ideas of possIble 
c()l)lpetHfve results. As long: as Brazil/Argentina liabUity to the u.s. 
increases one percent, the wQrldprices of soybeans, soybean meal. and 
soybean oU will be deereased.Theso~lbeanlIlealprlce decreases at a degree 
greate,r tha.il other twa prices which is beoause, of the large lllarket share of 
Bra4il/ArgenUna soybean meal exports in EC-12 and Japan. However. soybean 
meal and oil export£; of the u.s. will be increased mere irtpercentage than 
that pfSraziland Argentina. from the increased demand. It turns out that 
Brazil/Argentina. liability to the U.S. tlaysetiteas a stimulator for 
£tazillArgentina exports but may :notserveas tbe factor to in.crease fhe 
;tHlt:lpetitivenesS' ,of sol' bean tlea.landoil exports. Tbereason for this 
situaiionl!laybe because that Brazil/Argentina e)Cports ,are not. responding 
with stati$tical significa.tJce tatha world price while U.S. exports are 
r.espondingtg the world price with statistical significance except for 
soybeans" 

As a xoesult, U.S, soYbean and soybean product exports are facing .strong' 
co~petitionfrolll Braz:i1and Argentina in the EC-12 .and Japan market. Th~ 
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c QllpetJt ian pressure- is greater III the~gnltudefor$aybean.eal than that 
fO,r sQybeansvhich dues JZluch ,to the PQliQ),' oriented distorUcm~ of 
ltr(.\~il/ArrentinaMdcultura.l QlCPort$. In tbtloil mark~t~U.S. exports face. 
~ven greater cQ.~atjncpresSUte froB Bruiland ArrenUnaand tbe 1'es1o£ 
the ~Q.rld 1n the EC"'121lapan JDarket.. In 1herest of YO rId veretablo, eil 
~arket1 U.S .. soybean oil lay 'find a way to expand its e~p,Qrt$ but not in the 
EC-IUJ~panlarket .. 

The~rket ,distottionlaybeoriJinatedby tneelClIandfntl 
Bra1:iI/Argentina liability to the U.S.unioh forces BratillArrenUna 
gov~rn.ent tQ· Uta'S the defl~d forf·oreiilletc.hante saplings, and thusex'Ports· 
of ~oybean,lI1eal and oil. Howevet rtbe liability to, the U.,S. .y not 'serve 
toinc.'rease the co.peUtiyenes$ ,of 'arai:il/Arfenti.nasoybean,meaI andQil 
exports. The :in~ot'tant reas.an; is 'that Brazil/Argentina: .exports ,may not 
resPQnd to, thecnangss inthewo.rldllriees .. 

KQ!¢o'lter. thasttQcturalequations ;futtnerptovide· that there~e 
inter-i.ndustry pomp~titianam.ontan tbreerelated pruduct$~All. ttader$ in 
;the$etJu:~e.eountrie$ arevUling to export or import soypeans.soybean 
.eal t and soybean oIl-However .. U~S .. exporters ·fa.vor.orean theexportsQf' 
soybeanslfhl1eBrazillAr,entlna .exPorters prefer ,mor~ 'to tbeexports of 
sQybean leal "and oil. The'EC ... .l.2/Japan :i.porters,however, ~refer the 
!,ports ,of both soybeans. and soy.beanmealfroB1 tbe twom:jeu: exportinf 
retiQnS~ rOt the imports of soybean oil,.EC-12IJap~ b,potters lIould .be, 
'Jlloreelasti.c in, tbeircholees ,a~o.ng a1 ternaUve$up~lytn, SQurc~s. 

Conelus.iatt 

This papet Inves:tirates the sQyb~an trade' PQmp!3tition betlJeen the U.S •• 
Bra~iland Arre.ntina in the S C;.. 12 and Japal) impQrtin, ,.a.rket..ltis AtJUed 
ibat the net .liability to the U~SI' .ayhavef.reat 'ilPacts :on tbe df!iland for 
forelgn~xchan8'ef1arnin,s ;and ,henceth~deflandfor,l!oteagricultural ;exports 
In BrazU and Arl'ent'lna. In ;addition,. ,Brazil and Arrentina fQ'llowa trade 
,policY of devaluing their currency against thl!: U.S" dollar in res.l>pti.seto 
their ,d(lllle$tie rate of inflation. Therefore. :botb the ,n~t liability and the 
,d.eYaluatian inllrazilandArgentlna may haveimpClttant impacts on the 
ctlllJpetiti'vepasition of U,.S.soybean exports~ 

It.is!urtherargued that there islnt~r .. industry .colllpetitipn lnaU 
tradin~cQuntrles.Whih the U_S,dominClleslIorld soybean production. 
ara%ilandArgentin~prosote thelrelCports. of processed soybeans~ InEC"'l2: 
,and Japan .• the iJlparters ~dsh to increase tbeirprofifahility of imports and 
choose the i.port cOlllbinationbetween soybeans and soybean !Deal and oil. 
The !asteKpandin~crUShillg capacity in BC-12 and Ja~an m~y attract the 
1l1lportsofsoybean$ratber thansoyheanlUeal. 

A- tbrea, .. country trade competitIon madelvitltnineoenaviotal equations 
.A,:eouiltfnr lbeexpotU and imports ;of soybeans. 'soybean m~alanasoybean 
oil. t~(J ,exportin{col1ntr.f~s ate the U,$ .. iUtdBrazil and ArgenUnila,nd one 
iJlPQrUn$'country is tbe:EC~12and Japa;n as ,a.wholemarT<t~t. Empirical 
e$tilatlonsadopt 1heSeemin~lY unrelated Regression technique on the nine 
s'illmltaneousequati'onsfot fhe pex:-iadbetween 1970and198S. 

The e$tbia,'tiOtT results suggest that the structural 'model' captures the 



policy differenoesa!llong' th~ tradini cQuntries. J!; 0.11 three markets, u.s. 
exports possess. higber.price elasticities than ',;razil/Argenti~a exports. 
the price elasticity of soybean llIiports .is gr~ater than that of soybean meal 
impott$. In addition. the. d~tnand elasticity of soybean oil is the largest 
inl!;agnitude due to tnewidely spread of suppli~rs and the demand from the 
rest cf ·the world. However. both u.s. and BrazUlArgentina exporters show 
great i{1terests t.OB;Zpart soybean oil. 

DUtl taincreasing liability to the u.s. in Brazil arA Argentina, U.S. 
exports of all tbree produr.ts fac$strong CO!llpe ti tion from Brazil and 
Argentina.. It.is obVious that Brazil/Argentina soybean meal exports respond' 
to tbeir net liabn tty to the u.s .• witb high statistical sigtJific.a.'ll:e" < This 
furtherprnves that Brazi land Argentina have the policy of encou.ra~ing the 
eXPorts ofpx:ocessed or value ... added products rather tban the exporisaf raW 
soybeans'! HOllever, t.heincreased Brazil/Argentinaexporfsare not resulted 
froc the intreasedco~petitiveness but from rolioydjstortion.As the \lorld 
Pric1;s are decreased because of theincteasedBrazH/Argentina ,exports for 
the foreign Exchang'e earningstU.S.exportsbecome mare competitive than 
lh:azillArgentinaexports in thi::~orld. soy.beanmeal andoi 1 lltarkets • .. 

Etlpjrjcal results furtber suggest that the U.S~ is focusing' on the 
el{Po);'ts.ofs.oyheans \thile Brazil and Argentinaare.promating exports of 
soy.beanfl!eal and oil, u.s~ soy.bean exports are not constrained by its 
export capacitY14hileBraz!l and Argentina are not constr.ained by their 
expart .capacity Qf soybean meal. This competitive situation is. further 
strengthened :bytne aUHudeof £C-12lJapan. 1ll1port$~The importing 
countries are searching for the diV'er~ifi.ClaUon of suppliers to guarantee 
the .itlPllrts of beans a:ndmaal,. As lung as toe U.S .. dOBsoot provide 
certainty of supply to importing countrY and Btaai1/Argentinashow great 
interests to export t EC-12 and ,Japan:~Cluld increaseth$ir impo::ts fronl: 
Brazil and AtrenHna.As a result, U.St export.$ of .soybeans and soybean 
.meal ate loosing the competitiv.e power to. Btaziland Argentina" 

tberesul ts furtber$uggestsome policy implioations under the 
deveIa,p~entof freer worldtrade.lhe devaluation of Brazil/ArgenUna 
currency :may distort the trade. competition condition. If the exchange rate 
is not allo~ed to distort, U~S .. ex:.portsmay face a lower de(ree of 
competi Han froltt·Brazll and .ArgenUna..,rurtbexIliore,U.S.,cotllpeti Uve power 
·t1aybe $trong.er if eXFortsubsidies are not allowed under free trade. The 
onlYPo$sible factor tpdepress the future u.s. export competition may be 
theec;n~araUve a.dvantageo! ,Brazil/Argentina soybeanproduot.ion. 
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Table 1. ExPOrtSharcsof ll .. S~andBra2;Uand Argentina in the 
EC-12 und Japan Harket • ., (%1 to 

~Yheans-- - SO~JlleaI SOlSlll 
Brazil & arazil & 

¥eat U~S~ Argentina U"S~ Arttentina U.S. 

1005 ., 69 97,,11' 2 .. 89 91 .. 09 8~91 .na 

197Q ,.14 89.99 10.01 69.43 30.52 36.36 

1975 '~'79 79.35 20.65 lJ .. 15 _60 .. 85 

1980 78.:99 21+~1 36 .. 51 83~49 
1981 '82 .. S9 17.41 29 .. 51 10,,49 
1982 89.10 10.90 31..32 68.6S 
19a3 85 .. 36 14 .. 64 29,,54 70.41> 
1984 74.02 25.98 14.94 85.00 
19a5 64 .. 93 35.07 15.69 84.31 

Source ! U .. S. lk.!partment ()f kricultureandForeign 
~le\.ll turaJ Trade Qf the .u .s ... 

.. ~,na r·epre$~ntsdatanot avai l~ble. 
-Bt-azi I/Ar&entina exports ar~ proXY data" 

1 .. 93 

0.12 
1.86 
2.84 
O~27 
0.33 
0.15 

Br~zil & 
Ar$entifl~ 

n3 

63.64 

90.-07 

99.88 
98.14 
97.16 
99.73· 
'99".67 
99.85 

.'~.~.'~ T~ "~~,~;'~~,'.~~'~~~~~}'?~~~,~,':,.,~~~~~'.z'~~:~.~.~,, * 

~~; Tf.blea. 'Tfl,'Sludidties';of' 'tba'Warld"Px-ic(), Exports •. and Import.s 
vith'respect. tQBra:;U/Argent1na Liability to the u.s. 
(191,0":1985 :ave rare) 1* , 

~~ ...... ~ ~~ ..... 
World United 'Brazil & EC-IZ & 
Price States Argentina Japan 
(W~) (Export) (Export) (Import) 

~~~~ ...... -...~~-
... .!~S9 1.20 3.63 2 .. 00 

(0.a3) (Oc17) 

-2.10 Z~ 17 0.73 1.87 
(O~40) . (0.60) 

Soyeil -0.74 48.13 0 .. 46 1.02 
(0.02) (0. Sa) 

.. _----......-----...... ~~ .. ----' -
* !Fittrt~s ~n ~heparentJle$isateaverate export marketsbares!< 
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table 2. World Soybean Trade-Competition Hodel 1970-1985./a 
(Using Seelingly Unrelated Regression) 

USXP,BAXP. Other Variabl~s 
and fJIHP I constant WP leAP LIAB LXP SWP Real D72 D13 lR**l 

GNP 
d.,t" n--I{ 

I Soybeans 
a.U.S. 5 .. 407 0.066 O~214 0.658··· 

(l.7l)/b (0.08) (0.17) (0.11) 
5.6'49 -0.029 L887·" 0.383·" 0.,307··· 

(0.66) (O.ll) (O.35) (0.07) (0.05) 
b.Brazil & 
Argentina 

e.Ee-lll 
Japan 

17.318 -0.502'·· 0.405'··0.656-
(0.47) (0.12) (0. OS} (0.35) 

lISaymeal 
a.U.S. 

b.Brazil & 
Argentina 

e~EC-12 & 
Japan 

13.203 
(0.26) 
9.985 
(0~81) 
17.341 
(0.66) 

0.122' 5~345··· 
(0.08) (0.82) 
0.097 0.024 0.560"· 

(0.16) (0.08) (0.03) 
-0.321·· 
(0.14) 

mSoyoil 
a.U.S. 9.635 2.527·· -20.325·· 

h.Brazil & 
Argentina 

c.EC-12 & 
Japan 

(2.80) 
4.628 

(0.86) 
13.161 
(3.56) 

(l.00) (1.09) 
0.116 3.147"· 0.547*·· 

(0.10) (0.61) (0.08) 
-1.302-
(0.88) 

a : The Variables are defined in the next page. 
b : Figures in parentheses are standard errors. 

- : Variables not included in the equation • 
.... : Significant level is 0.99. 

eo: Significant level is 0.90. 
-: Significant level is 0.80. 

0.132 3.333"· 
(0.14) (0.59) 

1.393*· 5.897" 
(0.75) (2.53) 

~k920··· 
(0,,17) 

G.122 
(0.15) 

1.529··· 
(0.25) 

-0.283·· 
(O.12) 

-0.176· 
(0.11) 

-1.167 
(1.~.\) 

-0.4.31 
(0.47) ... 

0~7B3 

0.962 

0.938 

11 

9 

11 

0.710 11 

0.963 10 

0.916 10 

0.111 11 

0.977 10 

q.85G 10 

lAS 

1.24 

1.12 

2.0n 

1.24 

1.53 

L82 

1.37 

1.10 
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usxp ~ Quantity of u.s. sQybeanor soymealor soyail exports to 
EC-12 and Japan,lliarketingyear,FATUS. 

BAXP : Qua,nU-ty of Brazil/Argentina soybean or $oYlIleal .or 
$oyoilexports- to£C-12. and Japan. oarketing year (a 
proxy- .data) ,ATY. 

EJ1MP : Quantity of EC-12lJapan .soybean orsoymeal or soyail 
imports from. the U,S •• Brazil and AJ;'gentina, J:jatketing 

. year. FATUS and ATY. 

WP : Real world 'pr'ice in local CUrrency~ World soybean price 
at Rotterdam,world-soymealpriceatEuropeanports, and 
world $Qyoil .price at Rotterdamared.efla.tedbY.Q·ons.umer 
price index and multip!iedby the exchange rates. ATY .. 

·CAP EXl>ort capacity in eXPorting' countries. Total domestic .. 
supply, including stocks, is divided by total domestic 
use, USDA. 

tIAS : U.S. netclai~stoa;raziland Argentina, lRF tIES. 

tXP : Lagged dependent variable. 

SWP ! Nominall'rice$ of substitutableproduotsof .soybeans, 
soytnaal t and. soyoil, ATY. 

GNP .:Real gross national income of EC.,..I2 and Japan. IFS. 

D7t : Duomyvariableequals 0 Ptiar to 1972 and 1 otbendse 
for BraziliArgentina .equations .. 

D73: Dummy varia,ble equals ,1 in 1973 and 0 otherwise for u.s. 
and EC.-12lJapan equations. 

FATUS : Fore.ign .Atd.cultural T.rad$of the U.S ... USDA. 

ATY : A~rleulturaltrade Yearbook, Foreign Agrieul t~'ral 
Organization. 

IFS : Intetnat:f,onalFinancialStatistics. International 
Hone tary Fund. 
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