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Abstract

Tna··effeets of 'gov~tnmeqt.poHcie:~ ar:e·~naly.ied in ·a conJectural
". • ~ < ~ , > ~ ~

,v~r:tat~:ons' "1tloel of 'U~S. fapd 'r:rranlJ,fa9~tjrfrig.- The policy etastle:iUe-s

'ot the,· :pe:r1:~cUy com:patlt~:\l.e· rri:od~:Fare -'-va:Hd -ptgd~cto<rs of ::PQ\icy
< ~ > - •

effects irrespective' of th~ type 6f:otigopoly. Changes in the degree

of competition may alter the magnitude of the policy elasticities.

Keywords: firm behaviof J market structure, imperfect competition,

conjectural variations modell policy analysis, food m.anufacturing.





Economic ariarysfs of governtrteh(p:6Ttci,es i6'agricultu:~e has'~trad[tf6nalty'been;

based'on tfiEii as'sumptlo~ri ofpertectiy :co'mpetifiv~ 'mark~ts.l;)ibhe~r~d by:Muih~ 'I,he 'two- ",
jnput·model'ci a co:mpentive 'i nddsft)l has'bee:n e*t~ri'§iv~ly' used>by >~g iiduttural
economists to quantify the effe:dts of govetnmeht- i:nie~entt6hs oh'&quIHbtium:h,-arket
prices an'dquantitie'S(e.g: FI:6yd; Gardri-er,' '1915:and'1f¥87l.lt~Centty;':inbrea~r~'g .:

atterltlbr(flas::been 'paid to' others"s-actors of fhe food 'tndGstrY ~- es:peCiaUy 't:cf16'od : '
manufacttlrihg ancfiis' Iinka9ss:io'"agriculture..the-goveihtri~ht inb~tVe:~~s extErn~lve ly in

the fo~d lrtd:6~ttj/thtoug~-priee~~etafed ~p~liCy:~i;~$:~tl~ me~~$,::(~~g~::.ptic~fgo:aratite-,s\:" :::
protfOcHon 'sub$Jdi;as'~ othp~i-:qijritas} _as\iJelt':as thr6Ugh::~t~gJtetiofts::th:a(tMf[tleHb~; -the '.
competitivenes:s·lifthe market (e.g. marketingarder$,taf\€lII~ws;riterlSi~):$in~
market struttur-e'defines the envirot'lment in whiph prIce pdUofes l)ecorne effectiv~"t.Q:~,­

relaHonship between the two types of government interventions should be taken into

account tn poJicy,·,anaIY$is. ThJs is particufarly j-rryportaqt-wh-en the linkages betw,een

production agriculture :and,food processing; two indu~tries'-:with-distin,cUy',differEfnt,:';

structures, are'analyzed. "

Contrary· to the~·ato,mistic stnJcture-,of'farming, 'individval-food -processors ofte:n -hold

considerable m~r:ket-sh~res.: :10, 1982, ,more than half (~SrpUf()f.-4i) JJJ):. fooq -ptocessi:ng

ind~stries had four~firm -~o~centration ratios of 40pet~entor greater: Aceordh1'g, to

Scherer, deviatfons fro:m·p.erf.eot'competition;.pose a potential problem hlthese,tnarKets.

Connor et aJ., who con$idervari,ous aspects of market structure,':esttmatethat j:n.-1977

three-fourth·of total industiy shipments in food m-anufacturing came from oHgopoHstic

industries. Althpllgh deducing-:strateg:ic ,power:from market_ structure' 'is·- not w:itrrout ri sk,

there,is sUQstantial,agr~ementthat many U.S. fo-od processing industries are ­

oligopolistic (Breimyer; Parker and Connor;,Free:bairn etaL;-Greig). The competitive

model does not seem to be an appropriate framework for policy analysis in U.~. fOOd

manufacturing.

In thIs 'pap.sr, the competitj~emodel is extended,to ~How for st'rate'gic firm behavior

in food p.rocessing. To keep the results general l no specific form of o-Hgopolistic conduct

is assumed. Instead, the firms can make any conjecture about the reaction of their

rivals. The equilibrium outcomes of the conjectural variations model lie on a continuum



2:

> ~ .~ A _ ~ ,~

b&tweetl perfect eompetitionan~:m.ono.poIYt and inolude the Coutnot oUgopo·ly. :The 'farr11'"
sector is_ .r~pre~~nt~J~Y" ~,;$~p.p.!Y::fun~loQ~. ::$j~J~~mnJQn~Y. U.~~~t9p'v~f(l.ment .'.... '.

interventiQ'tl~"~.r~- ~O:~jY.~~d,:~~tb,:;~~sp;o{tO·lb~i~:·~ffa~~ '~n"d~:~i~dd~,~an,d for' the, farm < .',

prOdu~t'~~d:tfl;:P~i~~<:qf::tb'~;.pr~'q~$~~:d,:~Q_Q~~Th;~~:';Ofth~:,~o<UQy.~ns:trum~~t~-~ffe-~t::~o,t?d ."'.

proce'$~!:r)g. ~ir~~ly i'.~~~':9ttl~:;$jlJ~i~~ot~y-il)r~gh:tha',f~~m'~.e~or~, < '

: o~~9~ '~-"-' : ~ > ~ ~~ N ~~->.". _~ A••• ~> ~~>~<.>_~ ~A/ > ~~. >' V,."_.', A • > ~,'/ -.,.. ~~' <»~ ~ " -.

The ,PQJ~gy ~Ja$tici~ii:~, Qbl~ia~~: ,fra:m, '~~$. qpnj~etu,~al variattQn$ mod~ I af;~ c~mp~red .

to the cOfre~p~-~~tn:g<:p~ii'~Y:,~la~:t~q~tie~ i~o:~the oo~peti~~.~e rnQd:el to ,~ee if't~e: .l~tUtr~an,.:
stJUbe .~§~~.ior..pr~~i~i(rig :t;h~~$ff~~~::Qigqv~.~nme:nt 'i~:t$rv~Pt,iOQS ,in i~d~:stde~ :tf1~t~'~~_ ,"

There:are:·fV. :fi:r;ms,~n .the industry.' Entry':conditions'are such thatthe-,·market is

unOQn~e$t~9;fo~::reiavant:prot~tlevel~~:~~Q~ firm uses;:~;:-i:np~ts>tQ;pr9,<iuoe, a :.'

homogeneous output., To avpid aggregation problems, it is, assumed'1hat:aU firms':itl, an '

ind~:S:try -o$\l.e the;::$arne,t~ohn:a:(og¥::an,d :the::produetion, fvnetion ls::twiee.:QOntinu:au'sly

diff~t~o~ti~bJ&;:~oQ;::hornog~n~'Qti$::Qf:d~itee·;Cne' iri·;inpJ$::··Tbs·:f$Slriotipn:ofconstant- ::':
., .re1u~n's·'td. ~~i~i((>RS) 'i$~':6omp'~~mise'~b~twe&n "a 'oomple:telY\J:n:specified t~chnofogy -

and ~l :sp~ci.1i~:J~f\cUonaJ lorlT:t;. :It ;is, :weak enough to -admit a -wide'range of- teah:nof'ogles I

among t~ert1;¢eS,'fu.ncti:clos~, _'

Let the <~r9ducUonfuncti~n"o·fa.representative, firm be ~j == f(~J; 9iJ,'and indU'stf)!

output-,X ;=:~f~X;r (v$ri:ab:l~:~·indexe(kby::4 'an:ri:ndU$tty,~ggte:gates :exct~ing fi:rrn i).

Industry input le:vets"are '8 =':at+a~i 'snq :·b~;'bri'b;.i' Jnputs: isan:,agrtcUltura~-input; b

is a marketing)npu-t: B:ec~use of identical·firms- 'and :C:RS, industry production is:

X ~F(a'}'b} J : ''(1 )

x ::::'m{Px)

a =g-(pa)
b == h(Pbf

m'{.) <'0

g'(.) >0

hJ
(.) >0

(2')

(3a)

(3b)



The firms' objective 1s to rnaxirrfrze' proftts'~ 'The i~diVidual firm solves:

m"x Pi.:= XtPx,:- ~~F,a,-,Pi~b

for optimal values Of'Sj and bi . 'As an,bltgopolist;lhe'f1rm is aware that the price

received fo( iis 'produet fs;a' functioi1 'of '(nd~stiY ootput. The profit f~nction is:

Setting: ,thep~rti;~{ ,~~rivati;ves with r~$pect to ,~i eng.Pi equ~J ~o ~(a'~~ ~nd agg,~eg~ti~g

across fJ~Ji~:-YJ~~S the'in'd~~fry~~ p-t6fi(~aXhni~'i:~g-,fir$t-ord~H ~o~dittonS (F:qc'~r,
>r~ ~= : ,.~ < < ~ ~." ~ 0.' > ~ < : _= ~ > > ,_. '. > > A " ~~> "; >'_

(4a)

(4b)

> >,1'

where 11, is the r;l~ic~, (f)la~tJpi~y of d.~m~lnd and, ,4, .(t~le conjectural variation term)
~ , ~ ~ ~ . . >~ A >" N ~ -,:" > > , ~ ~ ~ ~ • ~ > ~ >

denot~s the b~Hef of an indiv:idu,aJ firm pbo,ut the ,PQmpetitors' aggregate :ou.tput
respo.T1:se:

ax...:i ,A -- ............... '. - "dXl'

Since firms are aSSl,Jmed to be iQ~nticc;lIJ each of':them, t}as the ,same expectation about

the competitprs' .re~6tion to.'a" unHat~r~i, ou~put 'E;l:>(p~nsion. The- equHibrium concept

underlying the CO~je~tural variations model, dete~inedby equations (1 )-(4), is a Nash

equitibritJ:m in quantifi,es. Each player guesses at the competito·rs' strategies. The

presumed re~~Jipns of ,ather firms,ar:eta~~:n as..gjv~rl:~ equilibrium pricas and quantities

are such that the FOe's of all participants are satisfied simultaneously for the given

economic, techno~ogicaland behavioral constraints. A firm cannot improve its situation

by acting diffe,rently.

Different A:S correspond to dJff~n~ntoUgOpoly ttreor~~s, If A:; 0 , the individual firm
>~ , ~ > - > • i- ~ ,

believes that output changes on its part do not provoke re:sponses by other firms. The

outcome is the Cournot-Nash equilibrium. If A =N-1 I the other firms are ~xpected to

expand output by the same proportion, implyJ,f19 that firm i does not perceive a chance
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to increase its market sh~~$ ,at ,the .expense,of.~ts competitors. In,this C~$~t firm.l,t$

profits are maximized ~he:nind~~trY'profits'~~e~~~h~li~~d'andthe'out~rn_e'i$'~OJlusion
(cartel). The industry produces monopoly output ,and charge$·the·m~n6poly" pfiri~.'>The

same equHibri:1:JITl :i·s obt~.ir:tec;i, when ,th~re .~~ Q:nl~,.p~~e fi~m ~f1.:the in,dustry·, (f\J:~1 •?w=O)•.
> > > > ~ >~ ~ "~ ~ ~ > > _ i > ~ < ~ ( _~ ~ -,' ~_» .,'" • > ~ > > y ~ ~ A·~

Three sit~atic?;Ds.J'ield. tl)~ ~~-mp~t~tiy~, eq~tiHbr-~vm .r~$~lt:.the.~.~H:t~~nd cQnjeetur:e .
( y ~.>. ~ / : ~ ~., >~ > , ~ A. ,_~ ~ ~ ~ ~ 'v < ~- v· -, >

(l= -1); alarg:e number of firms (N approaches -infinity); perfeCtly elastic demand (lTtI

apprQache~ infinity). In aU three oa~e$f the bracket$d terms'1n (4) -are,:e,quaJ to :on~fand

industry equlUbriumis 1h~t of a perfectly co:mpetitiv9 mark~~" Thes~ situ~tionSt ho~~ver,

::::;:t7:Z:h::i:~:~~fJ~m::~'~(~~~~tJ~tl~~ ••..
AP-art:frcnn,th~se: :$pe;Qi:edPasesJ .~ broaQ ,spe~rtJm -Qf'-6ngpP~JY 'ou:~~Qrrie$js. CQn~ift~d ,in
the'cortjectvrat ,variations:'mode1'- Any bonj:eOtUf& :netWean> '~1' and)~:~,1-"iS".r$~~On,abie.:;

Letlhe bracketed terms in (4) be denoted by '1', sum·marizing the thre~ par~o:te1e;rs

that determine the de:gree of market power (N, A.,1}). Under the conditi:ons of the model,

> 'It ls··boundedby '2:etb',:and 'one; 'Und&rtmperlebf~(#np&titj()n:; fact6ts"are:p&id i~ss' than­
their marginal,ValUEvptoauCts; The;strategtC-'power paramefe:r"W'::reflects the :fraetion of
the marginal value products paid to the, factors f-o-r a-given: ,form of-;0 IlQQpoly~.To $e~ that

t~etd:~g~eeof m~:r-k~t-power is·:tfire6tly·-ti~ke~to, the; sum rifthEdn~ur$hares'Jn output

val:ue, Sa and'Sb, write total cost (C)in t~~softhe FOC:s. ~aeto-rs '~re paid Pa '=

PxF~'¥ and PrJ= P~:Fb\}i' 'pef-u:nft:;'totaffaotor paym~;nts"are 0 =SP~-+6~b =
Px'P(aFa+bFb) : Applyill'g EOI~r'Sld&ntny~clsth 6,,;xpx'l': blvlain~bytotal revenue:

{5)

The greater the ,degree of oligopoly ·po-we--r, 1he srriaf:ler is the 'sum'of the input shares:

In this section, comparative static results are derived from the conjectural

variations model. The 'emphaSIs i~"on: the cdm~rl'so:n:ofthe 'e~i~'ct~ of a po'Hey
instrument under diffen9nt'types of firm:hehavior. A policy rntervention causes the

endogenous variables of the model to move away from i'nitial equilibrium. The marg1nal

effects of such interventlo'ns are expressed in total elasticity" form. The notation follows



Gard~~.r {1 ~87i!- pqr inst~nc~, t:Q:~ ~ ~ffect-,pf ~ $:ub~i·QY" (s ) ·on.th;e :equiUbdum:value of "

input':'a is ~-epr~~ent~d>bY..the:.~l:~sti~lt:Y ,E~:-l:g$",W~~~~,E;,~~:.;n~J)~r~~p;a~e ,operator.

a-no th~; ~si~'riSk i-ndipate.~ .:an; .eqUUib.ri:~~rn. ~al~~. F()~ .siJ*,pliPity,: .~b~. ~st:~ri~k :Qn..,the:

endog~~~~:~ variable >is"dr~p~~d-'he'~~~:fO~hr:"he':~:[a;ti:pi~i>e';,~;~ 't()t~r 'i~ t'hat all Q~';the
> 'v <~ • ~ ~ '"" ~ > ~ < ~ _'v ~ ~ ~". A > >~ < < > ~" > '

endogenous variables are allowed to adjust simuJtane.ousty. This shouJd be

distinguished from the (partial) elasticities of input supply (e:~'t'ebYanCrbutp;ut demand'
(11). The darivation of policy e.1asticities in~q_lves taking t~tal d11fer~~tialsof equations (1 )-

(4).10 kile:p 'th'~"~lg'~b~a m~nag~~gi~~"~P: .h~~:to' b~:'c6;~:~~~t; '~hus,'the re~$t~f~ii~n:' pf «

cons:~i~~;;~;\~:r~~::±~~~~~~~r$~•.Of lQem,.(n~pr~~mion.·
sUb~idY;' ('ii) ::~" :s~b~idy" f~'~' i-~put '~' ~ edt). '~nd' ~ 'pri~~ '~:J;po'rt "f~r the: 'PtQ¢e$;e~{~().PCf t' a~~':
gove't:nm~n:t inteiventiQ~~ in the:'fQ~d ~$n~fadt~'~~ng:;:$~~~or\ The ~the~~"'~re~~~~~~n~ions
in the far~"~e'6tor; b~{~pJ-ic~ ~u'~~br1 f~ttb:~;:f~;01:P~otJ~ct;'(v) ~ 'pro.(j~CtlPO. q~ota; (Yi} "

and a defi'Cien,cy ,~ay~e:nt s'~h~rne.'Th~ Q~-ant~ty 'Ofth~ .. farm ~qq~" (a't';~nd'th~ p-f:~qe 91

the proce'sse(j:food' (Px) are 'chosen ,asth~ ~n;doQ'~nrnJs 'v~~iapi~s:9fin'te~~$t. T~~ policy
elasticitiesar~ give~ in tabl~1. .. .. . .... .. .. .

Inierventions in the Fo:od,MarfUfaettiring ;~eet6r' "
'"'. 'A" ~~ ~Y· ,. OA ~~~~ A ~',-< ~»> ••, '

'A ·prodyctjQn '~ubSi9¥:-reQuq~s.jh:e:~m:aiginal'cQ.st pf,producing X ;.h IS incorporated

by >modif:y:!~g the -FOC's., :The,margt~a~ ~actor costs<ara:>r~d~ced' 'bym~ltipJying Pa and

Po.on th~·'~~ght-:hand. sid$·,,of{4) by 1/S:, wh-ere,'~s#,(1:+$~~SiQY -rate}; In,nQn:''ft1tetv~ntjon

equilibrium, ~.~ 1~ A,SUb~tdy- 9~:k percent Js per~~:iye~"tly ~~e,i:ndustry.as-.a 'qownward

shift· of ~he.,e:f:fe:ctive"MC·curve by t!1~.~~JT:le.:percent~g~._,;As~,$xpectedt,the's,ign Of EalEs

is pos:i~iv:~ an<:! the ~ignof..~Px/Es is,·neg·ative· for th6;:gJ¥en parameter si:g:nS:TOJ; s;fJ .

admissible values of. 'P.. Tbe pro~uct:i:on sU;bsidy inc-reCls~sfaoto-r use an.d:reduces output

price.

A subsiqy :fQ(.input ~ re¢uces·:ttle,rpar:ginr;ll QQ~t'of--facto-r:~ .to·t,~e~i{l~t,J:stlY. The'

first~ofder condltfan, {4a)'i:s:,r~:prac~d-.bY-:·P:xFa'¥'= (1/S}Pg:, whe're ,$ ='{1+subsEd:y' rate),
The signs of the:poHcy effects are' EalEs >0 and EPx/Es <0: The subsidy increases,the

use of input a and reduces the consumer price. The third policy is a prjce su.g&2;Qrt for

X. If output price. ,Px: ·is contrQlled~ 111-1 --:>infinity and the perfectly competitive solution is



the only::poSSfbfe:;outcome "ht'th~';'6onjectiJrafvariatJdns mod~L -Policy $tastibities for this',:'
case, have,'ti.en d~:ri\ied"&f~eW~h~f~{'rh~y; 'are'pbtainecf~y elim~nati:ng' the<clemahd
function ,s:nd :¥reatt:ng' :P~:'a$':~~6g&rl:OUs:"th:e, Oupi:Jfsuppl~' ijra~tfelt}tEXiepiikhiJ~h fn :
Muth (p~;227l~" Ffoyd'ana-iyz'es:the effeCts" of :chariges in Px'on"f-acid,: ma:rk~ts. '

Inte:r\fintiQO:s: irlth~F@.r~§'eclQr"
> • 0 ~ ~ - ~. > ~ >>

,:Fabn' potl;6~e:~\!~teit('-~\n&t~:i t'hf6u~;h m~di1~~ati()n~ ~f the s~'~ty fG:nctJtin Of: s':, ..

Var1'ati:b:hs"in'-P~' c~&s~f~q.diUbnllm adJustrnent$ 61: S' al~ng~·lts d~'h-ved:de,rfiarid'cuive.
The own~ptfce"et:a$t~dtty'Earei~:a i:$'heg~tive (table 1f' :tii the spe6ial 'c~se of :p~rfect

c,omf;>.etEttQn,'(W#1S:t>t'h~,,~wh~~pric~:::~IJ~ticii~:;kd~~S t6:~the:ori:~t~tpo~ding,e~pr~SS1:Qf1
derived'Jn Hicks (1963). The price transmiSSion,elasticitY'E:p~;ePa'isPQsiiiJ~.:'A p:rice

s~PPQrt .forlhe ,1arm.product:drive:s up tpe::prlc~.o"the"prQq~ss:~tj:JoQQ.::

,,: ':;A:ptodU:Ction::;au~Ja':f:Ot:jfh~::~griQylttjrcH:'proqOm'dnV:~$:::a' weQg~ \)e:tween the.-M'C' and

the "matk~t:;p;iC~~::'The<:prite:'OftHe>tarM ,g~Od :i$: ~et~t.:ni:~ed:on :the'a.rh(ed,de,m'a~d
curve.:,The -differe;tt,tie'betw$~:~:Pa-a,oo the ma'rgh\~I::COst:~f:::8, is 't~e:per unitvahJ~l:(d " ,.'

the q.UOtB: f;~g:ht In (jid~r to:In¢Qtp~:tate fh:e::quofa/the sup:pty ftfnctlon' (Sa) 'is 'etfmln:ated'.

Var:iaQt~,:a ,:as,symes::the' tQle'~f<a patam~te:r.Jtca!l,:be· s:e$nlhatE~Ea' ~ 1 ,(tab~e f).

Sinp~ '~(prodUPtip~:'q!Jota,for' ::a::i$':eqUlveit~ht :t<fa negative Ea, 'EPx/~~' <: 0; frn:plietfthat
an output quota: irrthe fa:trtfsector nas:,:a' ptisitlve ,&ffeefo~ the.p'fi6e :of'processed food.
In tne'::$peeial case;of:perleQtoorilpetitlon~ ,EPxJEa: reduces to the corresponding
expression in'Gardner :(1:987, p.9B, equation 4-.15).

Ade:fr¢i:en¢y:~J1Jiot: :prograai:Oo:mp:ettsat-es 'tatmers>forthe:diffe:rence;beiween a
ponficalty"d~1er,mi-ned:larg:et::p:rice Pt and the 'aCtual mafk~t p:t:ice"P~. ,Food '<

manufacturers 'buy the product at'the' tower mark'st price. The equUfb.rium value of a is

determined on: the input supply curve (3a). Since Ea =eaEPT, the ,effect of-the

deficiency-payment on the farm,geod'is simply EalEPr = ea . The'lirtk between the



target prics and the market p-rice is given by EPafEPT= (EPalEa)sa 1 where f;Pal~a is

the inverse of the own-price elasticity of derived demand. Therefore.

,EPx- ,~Px. _EPa,
'~=~>~e

EFT f;Pa-. ;-~,a. a

This is the 'same asthe:elastiOity-of-P,}(wU:h repect'to'a prdduction"quota In the"farm
sector ~u!t~plie~' t>:y<e:a,:~{tabl~:-:~J~,A,targetprics -above 'the fre:e-market price'tmpnes
EPT>:P:, T~y,~,~:., >~P~E~~~, .~ a,:~:ef~C:i${tc:y- payme~nt program requ~~s the:price of the
processed fq~:~._

Firm Co:nduct ~nd Polley elf,cts

the total elasticitie-s 'in t~b.r-e l' provhde the bas1:S 'fo.,-:tJ1:e,:p~edietro'rt· of poti:qy effects" -,
utldE;ir oJigopoJlstic competItion. ONgopbltstic ,firm, :con~uo,t l~ c;~ptu:red by thestrateglo'

po~er pararfteter' q; . ':f the market power para:r:neter (and the:c:onject~,r~l:variation t~rm ..

A. ) and th~' 'input shares i~ totall rev~nue. Sa and Sb~ ~l~e~n~wn, the"formUla~..Gan be .'

applie-d dfrecbY. 'Ih m'any 6a;~'sl it is the fac~or Qg~t.§:b.er~§ th~t.~re. ~n9wn.,f3.~lQWI it is
s'hown h~~' t:~~ pouc~ ~·I~SU~iti.e:~ in tabl~' 1 c~n 'be si:mpUfied so th~t -~'J Pa, a~d so' are

r~pt~c~dby t~e facto-~,co~t shares. Releti0 n '(5) m~,k~s it possiQle to_~~ite:

(6Y

where p~nd (1-p) are the shares 'of inputs a and b in total cost. By sUbstftuting '(6)

into th:e .p~liCY -elastici.He'~, the' strategic pOY1er parameter'c~n~elSaf!d .the ln~ut cost,

Sha~~~ p ~n'd'(1-p) shbW"uP in the"'for~~las: The re:¢uqed':f~rmulaSI obtained.by setting

\}I==1 (perfect ~o'mpetition) ~nd rE!p:I~cirtg ,s~ and Sb'bY P apd (1~P}Lr~:spectivf1JY, ~re'
identlca1 to the sla,ndaid pot:icy elas:tfcities'de:rfv~d fro'!' t.he, pe~ectly competilfve moder,

provided that the factor shares'f~ the stand~~d expression are~ interpreted as cost S'hares

ahd not as input shares in total,revenue. The maJo:r implication is-that, if the cost shares

are known, the policy elasticities of an origopoUstfc industry can be computed solely on

the bas-is of eat eb' 11J and the elasticity of input substitution (j. Thi.? result holds for all

forms of ollgopolies captured in the conjectural variations fram-ework. If Sa and Sb are

observed instead of p, the cost shares can be recovered from:



" , ,- , ..

(7)

The fact that the competitive-market formulas are vaJid predictors Q~ P9,11cy:~ffeetsin an
oJigopolistlc environment is not the same as saying that firm conducth~s nb influenc~

on .poncy::eff~qts. Jn~:,9~n,~r~~~J~P4~ :~O$t;:~na,~~: ar~:-~~:pend~ot otl:equilibdum output;
which is a fu.netlQ:" :01 firm =behavio:r. -Once:,the"market ha$':s~ttl$d lntQ;:an' :e:quilibriunt

ob$erved cost :snaras', :combined-with oth.t·"m6del-pafamet$fS;tniiqU&fy·dete:rmin~ the'

effects: o-f poricies. There is no need'to know the form of comp~ti:ttvebe:haviorthat
u'tidet,lf~$ th~ Q~~~tv~d: ~quiJ'~briprn. ",", ,,-' '

,__,r'~~t 'a~g~l~ti~n::.n:([:~~,~~y:,eff.~ts',:-,
~ ,,". A > '. .>~ ~ -.~ < ,'c _, > ••, ~, > ',0. ~ • ~

''In'l~is seetio~t th-~' ~ff~dt$' 'otrhatket' ~~g~:fatfon o;n"the "p'~ncy ela~ticitles' are

analyzed. 'Would- a :POlidy: beoofu~ ~ess or m~re 'effective :if, ~f~r J~stance, the entry
conditions,"the tarte-Ilaw~, or'th& rJi:es lo~r ~a~et orders w~re 'changed? To 'c\f;lofy t~is
issue; :tt'is'a$:~lurted that:'$6m~"ki:rtd"o1 :t~g'Ul~to'iY :~eas~r$,"it"l~reaS&s 1'h~ ',degtee'of '
compefftiorl h1'the, m'arket. As a :corts~que:nce, :the i~ittlU f.:e.e~ma~k~t e,q~iiniri~nl wiii Shift

~,a new one t~atts=pharaqt9:rii~~;:bY'~'gre,~ter i~dust-iy:';~J;JtPut~ Th:~'.impa~,~f=this'shift

,,()n the':polic~: ela$t!C'itl~s ~it~g-es'Of1 the,:dtffa.r&n~:;in the'irlp~¢ost'sh~re ';~tiO$.-~~tDr~:
and after regUlation. The oo$t share ratto is dete:nlline~ ~ndoge~ou~ly and is depende,nt

on the te:bhnicat 'dHa~CtE#istics ()f"the prpduetion 1~rictio~-:a~'wel:l fl~:Q:n,'ttl:~:if:lP~t supp~y
functiotlS. The Chc:fhge in the 'co:~t:$hare ratio ::assoeiated'WIth an +nb;;as~ i~:=competrtion '.:

can be pre-dieted Orl :the basisoi-th~ model param~fe:r$. Amove towards ,a more "

competit'ive eqtfi libttum lncreases' '(f) or d~crease~ (.:2)'h;~ 'cost share ~atio pl(1'.p)

according:to (a fS:fhe elastlcity of ~tibstituti~n ~~wee·~: a:'and t»): .

+
+
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The co~t ~h,are r~ti9 is :~flq,ep~:ndent 9,1 ~h~, q~Qr:~l~, of.so:m;p~tjti0fljf :~;a ,= ab, ~nptor.it, ,<

~ ; ~ / ;~ ~,v _ y > ~. v <v v, ~ ~ ~ ~ _ > > ~ ., ~,..:..>, ••;" >~~ >,' > v _ ,-

0=1. In Qtn,~r qase~,.~ ch~f:1gf3- in co:r;npetiJioftna$ iJnpliQ,~tlol)sJqr>lbe co~t ~~are r~~io."

For ex~~pi~f<jfih~ '~'uppty' O:f:t;h'~ ~g:~i~~I,tu~aIP;rod:~~'j:~"J~ss;ela~tt~\h~~ihqtpf th~ OPfl- "" ,.
- ~ -~ ~., • <~ ,.,~ ';~ ~ ~ > ~ ~:~ ~ ~ > : .: • >: : ~...," . "~ > - ~ '<->~ - ~ ~ , > < ~ >

agricurt,ur~Unpu!, anQ, if, i~l?l;Jts~Q~tjt:l;Jt!qfl)S ~~~y (~>?', 1,)"q,f!10ve,,~o~~rd;~ ~ plqr:$ "
v _ ~ > ~ N > ~ / > v v V" > <. V< A > ,'_ >? > < >,

competitjve equilibri'4,m will gecr:~~$~ the cost $h~re ,ratiq.:Th(:L$lgr-l~,if) the, taQ~ ar~
IV : / <~ ~ A A ~ ,,_ '. > ~<~ N " A> -~ r"< - > - _ ~ ~ '" _ ,. v

revers:edJor m,ea~~,re~ ~hat ~e<;iu~e ~o,mpe~ition)n the industry.~" ,'.'

AJdingitl~ ~~S4Ji1Ptio.ns',;af-,const~nt 'ea,eb ,',a~~:, ci o-¥~T th~"'~~J~vant rang~ pf
equilibria, 'and ,~PPIY~n.g ;the r~~:Uft.~ f~~~" ab9v~, it,~~~:>Qe> d,~~r~t~~d ~p~tt=ter marke~

~ < ~ ~.> ~ ~> ~« / >~ -: :,>.~., ~ A~ ~~..~> >:-:A:. / \. ~ - _> _ A>~~'~ ~. > > ~ ~ ~ > ~ - A' ~ ~ '>'. / .-. ~< > ,.-

regl.jledtQrl :inc~~_as~:s (+) Pr.q~Q~~~se.s (~)Jn:~-:pQlipY-:~Ue:cts_. ,ltg:~.Q~t:aLc,onqlu~~~n is tl)~t ., ,-'

:d::~::$~;~~::ytf:~~::=:O:t::~t!~~~!~it~f~::i~~:~:the ..... .
chang~$Jtt~$<$~PP':lies. q1'.theJ~6,,~npt1~'$, ar~ ~qLi~Hyj~rlpfJel~Stie 'Ergdft?f:ilI h~,<~I-a~ti:clty
of sUb~ti'tuti'on'i:S' eq~al,to 'on'~'~"',I:~"h,'OS~ pt6er ~as:~~J the chang~,sjn;the',ap$olyte va:lues,

" >~"'> v~,' ~~, ~ -. ~ ~< .~ ~ ~ < ~

of the policy expressions can be signed based on ~,h,(;l ,thr;ee in~ql;JaU,~Ies:' ~,;>«) 1 ,'G,'

>«) Inl ,,~a >«) ,eb:;,~>,T,abte,? ,SLJmm8;rtzesJh~,fin9i:n;g~.:forinpL!:1,su:ostitlAUO:rI elasticili$s

g-reater th~n one.,_fFor, <r < 1.., JeverseJhe sig.n:s i:n.tabJe,e)~: Eor instaneel:,f'Or :the-'case

nientioned,earU.~r'(:cr,> 1't f?a <; ebh a production ~ubsldy-in food manufacturing will be a
"

Je:ss effe:~tlve O1~ap:s o:f, jn~f~aslng:, the 'de,maDd-for the agricurtu:rat' inp1J:t'fEalEs) -after '

market regiJlattl6'h ttta:n i~ ~~~::b~~F:~;:ittn:e sUbstliuffon',sffe.ct tiutweig;h_s'th, outP~{etfeot,
() > Inl . On the ;contrary, ,the eifectivenes$ of the,policy:is,enlianaed if "(f:< ,lnl :'Tt1e

potentia.! ,[,mpaqt ,o~ mat~e~ 'r~gut:ati:on Of) the effect,of-the :same -polley' on::tbe,:price;of. the

processed food 'c~nf:lQt-,p~, signed'if, a> 111[;. Ifer < IT1I:, the absotute value of (EPx/Es)

increases with the degre:e of ,competitton.

"

Conclusions and Extel'l~ions

The formulas In' tabJe1 'are suitable predictors of pofiey· e'ffecis for acontinuum of

orig.opolfs.tlc:fi-rm'beha\iior, r-ariging':tro'm m6nopoly'to'p,~rfedfcompetTtibn. The main

conc(usi'ortrs:'fhaf th~$e:pbl:lcy;~~asHbhFe:$:, 'derhtecl':frdm a e-onjeeturaJ vari~tto~ns mod~'l,

can be reduced' to "the sfahdard'exp'res:sf6'ns obta:r-ne:d'frotTl;a perfectlY 'comp:eti:tive

market. From an empirical persp:ective, th:e :stahdard formulas proVide vend 'predictors of
the effects of government interventions under imperiect competition as long as
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observ$ititrn~;ofule tnpJt cosf~har~s 'are -aVaif~bJti: F~r in'stancs,' if the ob$e~ed cost
shares are the::resulf'o-f:a CournotJN:ash :eqUilibri:um;':th$ 6bmpetltlve~matk~~ elasticity
f:ormu(~s are cbtteet :fb:r'ihfs~:~articular type :6f,Ollgopoiy. ;,' '". . :'

If the:tfifUafo:fig6pdlistic 'equHibrium' 'shiftS" to' ,a·-tribre ~ompetttive' one':as a' resukof
market i&gUl~f(oh',"i=hEi'ptEJ~ ;a:h:d :post~:reg:(Jlatton policy eta~t,bities m~y diffet "With the

added assumptions of constahi ea~ 'ab' ," ~nd ~" :ove', 'the '~~n~.Eii"~f' r~l~v~hi :equHibrt~:

qualitatlvt{clincluslons ean b~fdta*n :about the rmpaet' 'ofmsrket regulation:bn t~e

eff$Cti~ri~~~ :o(p6ifey'Jristfumenls. It turns-out ih:m an"incr~a~~r in 'the:aeg'r~~ :01 >

co:r:rrp~tifi9n ;h$~~it+~v~~s~s!~~~:-~~9~:>~{a 'pb:fi6y:~tastlOi'ty~ F4ft1't~~httore:~'fhe :nlaghitUd~$ -,',: '
tifthe:etastrettl~s,:at{ n:Of~h~~g~::t~l::Sftuat~~'n$':With::equafstp~t~r~i'asti~~t~$janrPofa ", .,: '
unitarYstib$tltutidp:;~~f~S~~i1Y~"I'n '(jt:h~r:<case$," the 'Ch~hges 'in:i~~-ahs'oru:t~::~IU'$~ ofthe
pOHe~-;~~~re'~:$rcihii~ca~:'-b~.:$ig~:~a' tias~d:'o~"th$ Slze 'ol'the :t~p~t -~abst~lJUo.n.':~la~fi~itY
relativ~::t6-the de:rhantr&IEi~ti~ity'and the SIze of the 'sup'plY' elast!c'ity:Of the:'agrictiltura:l

input reiative,to'that of fhe'mafketin'g-tnput.
:Stmnar;:p6Iiey::elt:1strctfies:'have"been:derived 'from a two';sectof'madeJ-in which

agricultuf,6:-is;p:erfeotfy ,competitfve:'and: food processing':is>oligopotislic/The>&xpJidt .

repre'se'f:ltatiort :ot~teohn()togy ana :Q'ptimiting ,behavior: 'In:thQ'iann<se:Ctor::altows::forthe

:,a:naJYS~~"Qf:~:a,:ti¢-ver--set:otfarm' PQ~~i:es. "AJtnough the":poJipy ~lastf¢itie's ar~t9a:~\teni.ent

tO~l;J~r,~tedicU~~rtl~:e ~ff$CtS,d-f"gove:rntn~tit i:ntef\letittO~$j:-the~':;~e:J,y on::fai:~IY <~estricfjve '

assumptions. ;To'ad~pt :them,:to 'more- 're'silistic sJtuatlonsj . th'e ,sutho-r i:s currently

developEng':-~n:empi'rica~ :tw,o-.sector mode:1 Of-farming' and:fooctptoeessing :bs$:ed on' ,

f1.exlble production functions. The food: manufacturing ,industry 'i~ reptesented,·by a

do:mtnantfirm·modeL ,',

Based-on this empirical mOdel, the price/quantity e:ffects as well as the welfare

effects of an array of government interventions in the U.S. fo~d'iridG:stry ~ii'l b~:

analy~~d. To demonstr:~1~ tn:~ \V,ltare trad:e~o'ffs of :01~f9~n~LCQange;~in. policy
>~ ~ >., ~ ~ v ~~ ~~ ". > ~ A ,,~A ~ , ~ _ _ _ • ~ ~ ~ i v 0

intruments. tra(1sfer ,ef;ficiency,~UN~s will b~. estimated.;Simulations ~Utbe"c~r;tdueteci.:to .
~ - ~ ~ ~ "~~ > ~> ' / '., - ~

show t~:e,~f:f~;Qt$. 91: mar~e~ ,st~\Jqtu:r~ r~~la~!~Qns~ Th~ :~imulat!ons -<w~;lt~l$o ~X7pJqre the
> _ ,~~ v-, A / > > _ - ~ >

sensitivity of tb~ re~ults t.o,different assum~tiQn,s.abQLl~ ~c~rt()m[e$ of. scale, i:nput

substitutionJ and the elasticities of input.supply: and inc:iustry demand.
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---: TAStE' 1 .'

PoJicyElastiQities. _

IntervenHQrls tn the EQQdManufacturing Sector

Ea VeaTl{O' + eb)

Es = 0

.. -"Pfo:ducti'on SU:bsidy

'EPx 'Peaeb + a(eaS a + ebSb)

Es == D

Su:t>Sidy for Input a

Sa ea [~l1>a>"'" eQ(~~;~ -.:tI$:i)l
ES == 0

Interventions in the Farm Sector

Price Support

EPx Sa(cr + eb)

ERa = D'

Ea
-=1
Ea

Production Quota

Deficiency' Payment

EPx eaSa(cr + eb)

E~T == D"

D = \Part - a(eaS a + ebSb) + l1(eaSb + ebSa) - '¥eaeb < 0

0' == crSa - TlSb + \f1eb > 0

Oil =\}lOll - eb(crSb - 11Sa) < 0



12

TAf;l~E 2
Change in the AbsQllJt~:,\t$~~Elof the ,:PoUcy Elastioities

Due to an lncreas:eJ~ th~ O~gr,e of yq:mpetition
-_..•_----------------~~--._---~~~~~~~~~~--~-~~-~~-~--------~-- .._-~~~._-~---------.-
0'>1

EatEK EP)(/EK
-' >. > .> ~

ea> eb &a <: eb

Interventions in the ,FQodManvfacturjnglndustty
~>. ~~~~O-,', / v~· A~ ~~.<

P,r'9duetlon Subsidy
-> ,

a>Jnl
a <r1l1
d~trtl

+
n,.:c.

+
» ,,- ': '-,n~e~

ind

+
+

inc;!

+
+

cr> 1111

(j < 1111

0=1111
+

n.c.

ind
ind
~ >~ ~ i

n.c.

ind

,+
+

ind

!:nterventicnts in -the Farm Segar

Price Support

a> 1111

0' < lTlI
cr =rTlI

a> ITlt
cr < t1'\1
cr =1111

+
o.c.

n~a.

n.a.
n.-2.

+

n.G.

Production Quota

fha.

n.8.
n.a.

Deficiency Payment

ind
+
+

+
ind

+

ind

ind

cr> 1111 n.a. n.a. +
0" < Inl n.a. nJa. ind ina
(J" = ll1l n.a. n.a. +

ind ... sign indeterminate, n.c.... n6 change I n.a.... 'not applicable
K ... Policy variable (in general).

.,
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