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THE ECONOMICS OF POSSIBLE FOOD RESERVE SYSTEMS AND THEJR~li4.'iif-t~)k~5iI~•/k~ 
COMMERCIAL MARKETS . 

by 

Anthony S. Rojko J../ 

For 111any years the United States has implemented farm programs 

which have resulted in food and foed grain sutph,ises. The decade 
·: I, '. 

of the 1950s was. a pet:tod of. large grain stock build:-up. !rt. the eat1y 

sixties, these programs were successfully modified to discourage 

further stock build-up and to facilitate stock draw· dcmtn~ After major 

expot'~ing countries. expanded output sharply in the late sixties, stocks 

expanded again. But production shortfalls in the USSR in 1972 and 

other parts of the world,·particularly South Asia 1972 and including 

the United States in 1974, further depleted stocks to the lowest level 

in 22years. To the extent that annual consumption depends on production 

of that year, this has resulted in a period of uncertainty about 
. ' 

food supplies and high food prices •. One of the key issues that has · 

emerged from the situation is whether future programs should provide 
. . ' ' , . _. 

11 for the accumulation and maintenance of specific stock levels. 

Should stock accumulation and maintenance be left mainly to . 

existing market institutions · or sh,ould other' possibilities· be explored 

and developed? If public or international programs are chosen, 

how could they be used along with other supply-management programs 

already at hand to insure some element of stability in rnarket prices 

and supply availability? Such issues gave rise to the h»ci:us of this pqper~ 
,/ 

1./ 
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Food.Reserve System Defined 

The definition of a food reserve system used in this paper is 

limited to the food:-feed-livestock sect:or and concerned primarily 

with the modus operandi of commodity marketing. While emphasis 

is on grain, .an effort is made to provide for the impact of the 
. . 

flexible feed relationship between grain and livestock. Stock levels, 

as determined by the short-term supply and demand sittiat;i.on and 
- ' . , 

longer-tettn policies are cc;nsidered to be the key e1ements of the 

·systems discussed below. 

Objective· of Pa:per 

The objective of this•paper is to describe and evaluate alter­

native food reserve systems in the context of· a number of differen.t 

food pb1icy goals.· While some of the policy goals in qties'd.on are 

identified, no. attempt is ma:de to arrange the order of priorities. 
. . ' 

Since the goals themselves may be contradictory, the relative weight 
,· 

given to each goal ultimately decides whi~h food reserve system 

is preferable. For example, if price stabii:tty i~ p~ramount, a 

very rigid system might be chosen. If, on the other hand, price 

variability is desired so as to be a resource allocater, a system 

that pirmits p~ice flexibility would be cho~en: 
.· · .. 

The objective of this paper is to explore basic relati~nships that c.an 

provide a framework for evaluating alternative systems, given the 

goals, not to-advocate particular policy goals or particular food 
. .. . 

reserve systetns. Also, it is the intent of this paper to provide a 

sound basis for policy decision making without confusing ~ystems 

operations. with systems objectives. 

.• 



Are the Goals of a Food System Conflicing? 

A·food·reserve system, or tnore precisely 
' ' 

framework, can.continue in effect only if :It meets 

the goals of the major sectors of the economy. In 

a food reeirve system has to. be tailored in · some opt:l.murtl fa.shic:>n to 
' ' . ' 

apparent contradictory goals of the producers processers, traders, 

spt!culat~t'ili • cortsUrtters, artd .• the gener11t pubHc. ..In real life.,< ~. 

precise definition of each sector's goals may not be possible nor 

sector nscet:3sa:dly neatly or hotnogenously defirted.· But 

obvious objectiVSEI of each may differ enough to warrant discussion 

if only t:o def:lrie 'areas of mutual interest dr c::oriflfct. l'he 'goals listed 

here are·discussed·later. 

n. 

' ' 

Produdni "s~Jtot': 
.. 1 •. · Sttc,rig prices and/or incte•sln,g bet farm.· 

·2. As~tirance against prodt'.ic:tion and price 
' . 

, ' -. ; '. 

. Proc::ess1tt8 Sector: . 
l. • ,Stable artd/or .. increasing proc~ssing 
2. Price stability and price cettainty 
3. Large vo1ume · 

C. ,Trade .Sector:. 
1. · I,.ar8e volume 

D. 

E. 

F. 

2. S9111e 'price variability 

Speculative Sector: 
I. Price instability 
2. · Large volume · 

Consuming Sector: 
· 1. · Certainty of food supplies 
2.. Low and stable prices 

Public Sector: . , 
1. Cet:tainty of food supplies' (i~cluding ptodµction.) 

meet food commit111ents at home' and abroad · 
2:· Prii!e certainty 
3. Price variability 

.. :A: 



At first glance, the listing suggests that price 

are common to most sectors and should consequently be high on the 

priority, list. But closer inspection indicates that price. variability""'.".'.'. 
. . . . . . 

or price fluctuation within a defined range--may also be high on the 

list as a goal itself and as an acceptable proxy in many cases for 

price stability. For. e:xample, any food reserve system that would prevent 

prices. from following much below long,-run eqtd.libriunt 1Er'7els but did 

not interfere with price rises where supplies are tight would meet the 

pricing goals of the producing, trade, pub Uc· and, to a more 

limitec:l extent, processi.,.g sectors. Of course irt each of these ··· 
,,·· '. 

sectors price goals would be tied directly to key farm income,· trade 

volJm~, processing margin and public reso~rce ~eallocition goals •. 

. The prime processing margin concern of the processing sector is 

self-evident provid@d this sector is concerned only with the sale of 

services. The goals of ~he trade sector are harder to define. As 

a sector J>rovidinS marketing services, large volume and. relative 

price stability would appear to be logical.goals particularly if. 
trader~ can be. di.stingtJished from ~peculators; 

But all of the these sectors, particularly the trade sector, may 
. : , , .. · .. ·. ·.. .· 

be interested in ~nhancing their pr~fit positfonthtbugh.speculati~n. 

l..arge profits and losses are only possible in a setting;of price 

variability'. The speculative sector can in turn perform a valuable 
\ 

function by poii'iting up resource reallocation needs. 

Nature of Food Reserve Systems 

Analysis,<>f all of the food systems treated in this paper 

centers on two key questions: (1) Who are the decision makers? 



and (2) In what institutional setting are decisions made? Each 

different combination of a decision maker and an institutional setting 

defines a separate food reserve system. As will be seen later the number 

of combinations possible is large. Howev~r, this discussion :i.s 

l.imited to identifying and evaluating only some systems. 

In the area of defining decision makers there are four basic 

possibiJ:J,Ues: · (1) }!rivat:e firms (natiortai,. ~ul~f-:-national, and. 

quasi-public) make all the decisions: (2) A board or group composed. 
. . 

of repte~entatives of· th@ public attd ptiv11te sectbt triak~s all decisions; 

(3) Government makes all the direct decisions; _and (4) .some coinbinatic,n 

of. governments and private sectors sharing tti~ decision m~l.drtg 

process.: tor_ laltatnpif!' a gov~ritmEint board might 'rt~gotfate' ap sales 

between. comit~ies whil.e all sal~s to private interests. ~~~id be 

transacted by ~dvaie firms. 
. .. 

Thei,nstitutional setting.in which decisions are made. can take on 

seveJ'al forms: 

1). Food reserve systems can operate in> ~nilateral, bilateral 

or multil~terai internati~nal set~ing. So far'in.the area 

of agricultural trade the United States has tended to. make 

more unilateral decisions' though· .. aany of these past. 

aecfsions were made recognizing the likely de:cis:lons . 

of the other countries involved, For exampl~, the major 
. - . : ' . ', 

.e~porters (United States, Canada and Australia) have. taken 

into account the likely action of th~, other majot expgrt::ers 

in their evaluation of a prospective coarse of action. On 

the other.hand, the International Grains Arrangement of a 

few years ago and the lnternat:fonal Wheat Ag;eement are. 



multilateral efforts. . . 
, .. ··--.-.. "i:_-_ .- . 

. . . 

•. Food reserve systems can operate within the con.text of. 
. ,_. __ •.' ', . 

-widely·.·differing. government programs. A specc:if:lc'•·govern111.ei,t 

prograniwhic:h·supports prices at certain levels_or:s~ts 
.. - ~ -: '·, ,. . . ,, - .. ___ , 

specific objectives as to storage level1:1 both .with :re;p~c:{ 

to the accumulation of stocks and 

,s~ttlt)g_qµitct .different frpm ·one 

go~ettttrient program e:11:ist. 

Food reserve systems can also operate in a 

cotnpfehensi;vely def:l.nedgove:rnmenta1 rul~sand 

. or in> a. context of. general regulaHons 'leavinir 
• .. ' .,.;_,; ;_.,. ! _·' ·,- ', · •• _-- ,.. ·.··--

lat1tude .. for private firm deds:toif"'ittaking. 

Traditionally, 'when·. i't comes t6 operation of an 
. ,· .. -'_ ,·', ·_ .. /. .· - .. ; . · .. :· . > 

we have av6ided lilti1tinatidna1 ~pproa.ches ~t .ld~st parti~iiyd~~ 

belief· tha.t< the. cc:>mpetit:f.ve atrength of t,he United 

better results than a negotiatedarrangem~nt. 

Ttadi*:l.orially',' we hive··also 

on th~ part of ptivate interests with the frer enterpt':f.se Jyst~m and 

more comprehen~:1.teiy defined regulilt: i~ris ,' i.tfth · 8t>\rerriment · coitt:rois,. · . 
. · - -,_. ': 

should be notecl t:hat regulation under th~ guis~ of J)fbt:'iictirig 

enterprise:syat:efu can stifle or result in largel.y in~ftective 
•'"c; • '.• ',, • 

making. Specifically, it should be possible to formulate the two to a 

set of regulatioµs _that would achieve the 

explicit government prdg,;am taking direct .. action. 

Operational Strategies 

Several operational strategies 



the level· and distribution of market suppHes. 

(1) Adjusting grain production (expanding 

(2) Adjusting international grain trade 

(a) Inducing or inhibiting exports'(use 

embargoes, calendars) 

(b) Inducing or inhibiting imports 

,(3) . Ma:t~taJnlttg. co11tingertcy .. E!;tai11. j'.-@i!let"ve 

(4) Adjuat:lng international trade in 

In the area of production adjustment, short t:'etm supply managetnent 

ia possible due to the. substituability c::ff fefid grain and wheat for 

both f~fid tirid pi6ducti6n, and to. the df:fferJnce 1~ hEirtd.sphef:lc planting 

seasons. For example, in the United States, in Septembe:rwhen 
. . . 

the size of the ¢otn ctop is known, adjustments cari be made in 

planted tb t-Tint,r wh~~t 'and ·~:;1~y due for harvesting the fo11ow:f.hg 

June----the ninth month of the f~ed .grain marketing year. Ort 

basis~ the p'lartf':l~g"··~ates. itt ~he sotithern,h;~j_~flh~~~ dj:f~er widely. 

enough from those in the n~rthern hemisphere to aliow for sizeable .· ,, ,_. . . ,· '. -.- .•, . ',•_. _. · .. · •',_' .,··,.•-:-,: 

increases or decreases,in wheat and.coarse grain production in the· 

second 'half of the m~rk~d.ng year. Production 

are generally K Eiimberscime Jay 1 of ~ta61Hzirig 

prices. 

The case for export controls needs no further elaborat:lori • 

. embargoes are the extreme form of export quotas designeit. to completely 

cut off the U<>w c,f expot:'ts in perlods of tJ.ght supply. 

embargo is a drastic action with international repercussions, it 
; 1,:, <", 1, ' 

(. 

should be used only as a last resort after other strategies.have 



failed. 

Cont:ingency st.ocks, 
,·, -. - ...... . 

precision and immediatly to raise 

thereby stabilize prices._· In the case of e:ietreme 
·'· .·i 

output or export<demand, a great advantage of a contJngency 
' ·.· · .. · . ,.· . . . , 

stock is i.ts ittlrtlediate availability as. a soiut:lon >fo itlai-ket 
. ' ·.. . 

A, qisadvantage i~ .• t:h~ cost of holding such 

~~c1 '.iriir~sti~ent iJ -:tnv~nE~rYi: 

Little needs to he said of adj us ting lbrestock feeding . 

means of ntanag:f.ng supplies, feeding 

this past jrea~ served much the same 

. resetv~ <in pfevfotts <years~-

Thi! majc,r'~c,ohtmt:l.c 'compo11ents ;~£ a ftibd 

Jr~d~ct:1.on~_consumpt:f.on, 

may b- incorporated into a system of equatiCJttS quant:f.fYing int:er-- . 

relaU.onships .. - . ;. ,,. . 

lives toe~. s_ecfofs together is complex enougJ1 . to make modeHng 

difficult: if n~t i~possible. Professor Lllbts has ably 

efforts in this area. ·However, two characteristics of 

markets should h~ reaffirmed. First, direct 

COll1ll!Odities tend,s to be inelastic in general 
. . . .· , 

C 

the shorter the time .period involved. · Second, -.supplie$ Jvai],able 

in any one crop year are relatively ffxed. Thus; relatively smal.l· 
--.---_·,:,:· -.":".- .. _:·,_-::_.--:,,--'-

changes in supply in a re,lative;J.y fixed peri,~q C,9,1) r~f:lµIt in 'i~r~e .· 
changes in price~ Therefore, when market $Qpplies 

normal levels from one year to the next, 



stab.le ,ven in the absence of government programs.,: 
. . :- .. ·:·,::· ··. . . ' .• . ,. 

-· over-production and "randc,m" production shortf;ll~ ita;e; fo1rict~~~,I!~ 

periods o~ normal. pr~duction levels_and introclu~ed·perfo~s:c,f:ptice 

i~stability in •t~e;p~~t and probably will, continue to.>cio s~~ 

While evaluatini · the impact on price~' using conventio~~/supply, 
' I " ' 

and de~ndiin'tt~i,telationships may be sati~fac,f~·~Y- ~;i ~o~:l;~-f~~~t'· 
tto~l •:tttiatio~t1; 4rta1ytis based on thase tame '·re1fitf6ttships pt~ve$· 

:':•-.•"·,,, .. :.· <·-· ~ .. /··. :·.:. -:: '/_~._>.'. ,),1~,: .•.,.,,:_•·t:,.::i:s,, ·:-t.:.:,_·::~-.::.:. •.-. ·,· ,.:, -~ ,',•' ~.::- ,• . '". -· ._ : . . . . . . ":; ' :· ... ,:·-· ' 

··-~nadeqUflt:•·whttrt :iupplies are· tight. This_ paper wilt· at:tJitipt·:•to ih~~ 
that the key relationship applicable in both the notn..-f ttttct° abdo.tmal '. 

' I ' r ,·•,.· ... ,. <•'.: , .. , ,. 

stlpply s,:titiat:tona :. is; that; curre~t< price relate~ to ai'tticipa~~d.endtng 

·s';dc~s'6t:;itai;ijir:1:1rne pat,'er· attetnpts, to demottst:rate the: . .itltP~1:-t:~nc~:\ · 
' .. ".' '. . ' . . ,. . . -,~ s . 

of·. thi~ t•latie>ttsh:l.p in evaluating the ·dif fJrent; food· 

~cl t~~tV r~lat{bhstt!p~ :to t:~dity 1tt4rlcet~.-:: , ' : . 

ending ~tocks;_ irl~lc~u:~s th~' 
. 1.· ·' •. ~ · . .: . . ., • ' ·_i.,,. 

ant1.cipated' ch~tiJ~:'.;·,1~\the supply~demand ~l➔n~~~ _.;hf~k,:ts. . p~i;i;~larly .. 

t:~~:::i!i1D!~r~t:~:1:;:~t~: ~!f1lf t:}::;:!I~it::!:;;~ .. •. ·' · 
used in co~juti~t:l~~ with their expec:tat'foris ~b6tit th~ f~i16'.w1.tt~'.;~ar''s:, .•. '' ',' 
crop essential lii deciding to sell. or to hoid grain (f atiner), to 

buy or: obtain §otm111t~ent$ £Qr futur!;! use :·(p~ocessor :and ,:f.mp61:'ter), .. 

and. to. buy, ' tci :s~1l; and libw much to set asi 4e f Pt:' f ~~ut~>.s~ie,s '(:traders) • 
. . . . '1.--·... , . .-. . .. 

'The right decis{on comes easier as more' is kn~wrt abo~t th~ aritouri:t:' 
.::_,J:ij·l~ :.-;\; }: . .:•·-·•~;:i· 

. .· . .· 

of grain that will ·be available at the close Qf the• tiiarketJ~g :~e:ason .· 



and the size of the new crop that will replenish the 
. . ., 

Figure I depicts the na.ture of the price-anticipated stock 

ship under. several different assumption5. In each of the; ch~rts, the .. 

expected i,rice in the followi!lg year is assumed to be. 
\ 

shows the expected demand for endi.rtg stocks in a food- reset"Ve ,system 

.in whi.ch private firms make decisions under a: system c;,f minimum' 

regulatio1:1 ,.and the country" is .. baE1i.ca1ly a cereals e~o,nomy. Without 
' . . . ' .· . . ,. .- -~ . ·: . ' . . . . . 

· foreign ttade: the stock demand function could qe e,cpected tti be steep~ .. · 

Thai amount of stocks held by private firms at any point in time would 

d:Hfer very Httle frmn the li!'7el of ~orking stocks if •the market 

price ;iJi.is near the expected price for t;he following sea.son~ Stocks 

tt>uid be carried<~ve:t. ohi-y Jf the ·market pr{c¢ was s.ufffc:tenHy b~low 

expf!cted. p.rice for ~he following year to at ieast cover cost bf stot~ge. 

The pr:i,;~te itt~e~tive to ca~ry·•·over ;s~~ck~ is··1acking unle$S curreht 

market prices are consid~rably below the pric~s anticipated.for 

the following year. Thus, ~onsf,.cie~able price fluctuations could 

be expected frc,mproducdon shortfalls unless the ~ountry's shortf~ll· 

~ould be ~ff set by: imports fr~ the. world market • 

. Fig~re lB depicts a system in which t:he Go,,:er~merit .. 
.. •· .. - . 

a produ~er pri~iievei and. main ta ins min:imuni price lE!veli:1 in . p~ri'ods 

of surplus supplif!S through direct p'urchas~s. 
' -~ . - . ~ 

approaches the -price from above, the, slope of the curve becomes flat •. 

It will stay that.way as stocks accumulate bpt,then wiil.begirt t~. 

fall again as stocks reach large levels and become apti~E! depressing 
' . ' '.·- . . . 

force on the market. 
. \ - .. . .. . . ·. . . . . . . .·· ·. 

If the target price remait\S abovenormal equilibrium, 

price in a series. of "good" years, an otherwise extremely expensive· 



grain marketing' pt<>gram can be baUed out o\ily:by­

or by some ~the~ ~µnusual short supply f:ircfo~sfa~~~-S 

.:_--.._:·:.:>',:·:~--:.-: -

ca~e in the United States from 1950 .to 1972. .Of cou;;;,•.:f.j- ; 
occurs before stocks can be - ac~umui~ted as :has beeit ~hi.~~s·a :i;r:. 
the <~a~t.itwoyearJ,the -slope become:s ste,p hel~ ·sOtil_~:::~;--it:Lt!ai:~¢.-v~l,' .:-.· 

! : • • , ~ 

'of Jtock.~ ~ Wh~ll ,Govemm~nt holds ·,Stdcks it 'is' .possib:le ,t11:i;.i<'t~:i$\:_: > 

.... ~~~~~f l!!Y<!t;it~2J~l82,I, of 61 • w~ Wl'~!(~,~.~ ~1 ~rt~f 
sensitivity whe11 en(Jing stocks reach some _ct":l.t~cat,1~,iei ::•t>:~ J~~;*~r 

·i. 

esc~latic,n as epecula~l1te dema;id cotJteS into play •.. ; . . . . . _ 

... Nt,w, ,suppoal! we ~uperi_mpos~ ·a live;i\1te1c~ ~.ecsort~yi ~Ti -·~~e I~od' 
i:ea~fye· tnlitket{n~ _.,j•y~tetrt desotibed :i.n fi$ut~~ .· :1tt;anct' in~\ 1rt~ufe ·1c '. 

·:t~;r,t1tto:.·~:::~:C:O fUttC~ions··•~e\i.· Atf tt. t ... :. :.·•.:.;.•d ... :.·,. •·_•.··•.:.•. :.·.·./i•:_~.o_:.· .. ~.·~· . . .• . . . ... tne' 1A. ~1ta~t.f~h/ . _ t' 
i .. ·· .. ~. ~1.J),;.com.'+;s ... ':·e~'o.:··.·h~g'_n,1~'::. the alllciuttt i~d t6'.it;~ltdck:Jfrf:,~ r;d~~;~/ .··.· .. 

. . -. . . . . ' ' . . \. . ... . ,. : ... ,, , . . , _.,, .. : -

__ , ... _ r·:·. :<· . ,::···/;_· __ :: ··,.;_\,:y:.:.t-{<''1/'.>.>).··-, · .. -· :~ J;,•;- .,_. __ ··-~_·f.--:·~t-~::/.-.\f:}., .. ,;; .;?"/.-·_\···.;,t·r:\::-1.,,~~ 'i·:;,_:. __ '. 
·· t:el~asi~g mor~· :$rai;p.. ~Qr food use-~the_ mo!e ·: pr,ic~. !ti~l~s~~~ :,!l~t. : '.l'~us, < 

prices ~~id· J~t: rise a~:: ~uc,h as they ~ould ha;~; •. 1;, tb~j',~btiJ:t~ :<,£ · the>:< •, · · 

. ::t~:r:0~:[tt::;de:: .. ~~::~::. t::~:~::r:it~i\::sti:~I:fs3··•·· 
necessary. Thi/is what: hap~ened iii' th~ 'iii~ti:ed ;si:ai~i",in ~i, l_97( 

--·· t,:. ·-· 

in the USSR durin:g :;the two droughts in the rit:f.d,1960s.· ·:. A's· ~ res~i~· : .. ·· 
. . . . -·:: . '•.. . .. _··-: ·-:\'.~., ·. "? . . :.: 

of· this .. dom~sttc·.• 11vestoek feedtng- adju13tine'1-~,,. t~e. :l,mi~~t· ~£ l>ovi.e.t .. 

shortfalls in , the 1960s was much lcass than the ·impac:~ /:L~':}?7t.\.rhen.,,,\ , · ·. · '' 

the USSR li ve~tbck: sector was not used as . a 1b'uff~r ~t~c:k.> When ~u;;iie$ . -· 
\ "/:._;· .--.,.-~/: . ,? 

becO'me relative'ry large and feed 
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feeding will be encouraged and this tends to keep prfces·higher than· 

that would be expected under a simple food demand situations. Figure 

1D is the counterpart for lB and shows the shift effect·of the livestdck 

sector under Government programs for grains. Thus, countries tha.t 

have only a minimum livestock industry are more dependent.on imports 

to supplement their shortfalls unless they· are willing to carry.large 

contingency stocks •. In ~ontrast:, countries. with largergrain--fec;t 

livestock sectors would need smaller stocks to meet an equivalent 

shortfall so long as they -were willing to adjust feeding. -:Beeause of 

the adjusbilents follow:(ng\ tt-ie 197.4 gra:f_n .sho.rtfi:lll; .· we ¢an, say tha~ . 

tht:? u.s. coiismnei: didg:tveup scitne!?;ta:irt-f'ed· livestock ptodt.tctsaric1 . .. \,- . . . . ,.,. - . : .. , . ' 

the rest of' the w~rlci had more grain at lower pr:lc~s than'would ha~e 

otherwise .been possible •. 

' . ~' . ~ 



Analysis 

We have discussed several world food reserve systems. No single 

analytical system to my knowledge has been developed to· weigh and 

evaluate the many different aspects of food reserve systems. Results from three• 

types of analysis are presented here, The first supports the short-

term price effects suggested by figure I. The second looks at results 

frqm a lc:mg-run projections model. The th+rd ts concerned with results 

obtained from a s:hntilation model designed to test different operational 

strategies for the U.S. wheat economy by varying the purchase p:tic:e. 

(loari tate) and the target price. Figures 2 and .J.show the short-term 

price effictts of levels of ending stocks for U.S. wheit and corn. The 

relationships are based on multi-variate graphic analysis. Thus, in 

the case of wheat~ the price-stock relationship is net after taking 

into account effects of wheat feed, PL-480 shipments, U,S. commercial 

export: demand and population growth. For course grains the effects of 

population, income levels, both domestic and abroad, are taken into 
r .' ' , ', 

account. In short, ari attempt was made to abstract away from the usua.lI 

or normal supply and demand effects. 
' ·, 

As expected, the price response is very low when stock levels are 

ht;gh. However, prices become very sensitive,when anticipated ending stocks 

become low, In the case of wheat, the analysis suggests that.when 

ending stocks reach a critical low, the response increases as supplies 

tighten. For each change of supplies of 1 million metric tons, the price 

of wheat could change by $10 per ton. For corn, the ppice response of 

$4 per ton is less because adjustments in the livestock sector dampens 

demands. 

The next analytical step was to use our world grain-6ilseeds-1Jyestock 

model to project supply, demand, price and trade for major regions 



of the world. This comprehensive model incqrpo,rates·longrun supply 

and demand elasticities and assumes normal we[;l.ther, The model was 

asked two questions: (1) How much P. er metric ton would the world price.· . . . 

level of wheat rise if some single world agenay increased its contingency 

reserve level by 1 million m, tons. (2) How much of this added contingency 

reserve should come from the United States based on supply and demand 

elasticities? The answer is $0.66 (1975 dollars) pet ton w-ith 60 percent 

of the additiona1 tonnage reserved by the United States if all the major 

exporters shared the respcmsibility. If the United States held all the 

stocks untlaterally, the increase in world price levels.would be the· 

same, When the same questions were asked for coarse grains, the increase 

in world prices was·about $0.30 per tort. Thus:, in ,;good" weather years, 

it would c.~st the world user 30 cents per fon for corn and 60 cents 

pet ton for wheat. Of course the cost to the group carty:l.~g the contingency 

stocks would be th!:'! tnarket price for stocks. 

ERS has some work under w~y studying the. stoc,k reserve issue. As 

part of this research project, Jerry A Sharples a:nd ~odney L,. Walke.r at · 

Purdue ( ) gave devekioed. a Wheat Reserve Stocks Simulators Model. 
. . . 

Such ?:·'.!models are useful for evaluating diffe~ent operational strategies 

discussed above. · It was used to examine a continuation of legislation 

similar to the present wheat legislation, but with laternative levels of 

loan rates and t"1rgetprices for the period 1975 to 1981. Both. the 

production function and export demand function.have random disturbance terms 

of 300 million bushels for production and 225 million bushels · in terms of 

standard deviations. The conclusions reached were that there was only a 

small change that any CCC stocks would be purchased during this period 

if the current $1. 37 loan rate and $2. 05 target price were maintained. They 

also state "raising the target price increases the probability that 
. ' 



.· _. ,.,-,.· .·· . .·.-. . .. · . . .·. . . . 

def:i,ciency paymenf; will be made·. and increases that :~peJted 

deficiency-payments. With higher target prices, far~~is,( income ftoni' -. . . . .. •., 

wheat sales plus defidericy payments increase and are 

Raising t:he loan rate relative to the target price· increases .the: 

proliab:l.lity of)Hiilding CCC wheat stocks, teduc~s' price: artd :income~ -

varfabiiity,· i::ijducies .the 

artd r~duces the· ~Jtpected value of combined :governin~~f costs of dJf:fcierlcy / 
.•. f ~-· ,:~·.,. ' .·... . _. '-· ·.· .-. ..·. .. -, ;: ..... ·.: : . . ,:.., : '. ' ' . ' 

payfnerit~ and c'c~ wheat stocks mar1agement costsn. 

·. '· '" 

•··1·· 
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Implications for Food Reserve Systems , . 
. '· . . . 

,•. . 

The economic lessons. of the last three decad~s touch_ed ort in the 

analysis presented above and outlined in a number of other studies 

re-emphasizes the importance of the interrelAtionships tying the grain-

oilseeds-livestock sectors together. The experience.· in· the 1950s and 

1960s provides a number of insights into what: is likely to happen in.a 

setting of large stock levels and government control.,.· Programs :will be 

modified so that gtadual adjustments do take place if supply and detnartd 

factors get out of balance. It also indicates that in spite of the most 

sophisticated an.al.yses available to ,1:tntit:ipate future balances, the 

vagariias of weather and polit_ical decisions 4ispe_1 the notiort that fine 

tuning is_possihle. 

The missing link in our analysis is recent experience irt the kind 

of ~upply i::es1>onse ~e can .expect following seve-~al years of a tight 

supply-demand balance and high prices. We have only the limited· experience 
•• ,, I • ,· ,.· ' 

of the costly adjustments itll.ade following production expansion during. 
' . ~, .· . . 

World Wars · I and rt. 
:· ·,, ::·_,, 

Hotvever, the modern c~mni:excial f~rm sector ~hich 

produces the. bulk of ·U.S. production is highiy integrated, more specialized 

and highly· capi.t:'J1-1~ten.~ive. 
i '· •• ' • 

We do not know whether the mode":tn stnucture 

needs a nudge for downward adjus'tments. It has aiways respon,ded on the 
'· 

ups'ide. 

Let us expl.iore the economic implications that can be. inferred in such 

a setting: 

(1) The knowledge of the frequency and extent of weathervariability 

. is a l)re-condition for the choice of a food reserve system .• 

Progress in this area has been slow. 



, (2) . · ,The balance between :l.mpo;t variability · and 
.. . . 

· for.<.courttries and for particu~ar groups .o·f. 

, a ker co.n~i4er~~ion. The inclusion of USSR, Ipdi~ ~d ;~~s~ii:ti 
China lrito a world commodity marketing 

' ' ' 

> ft·~quency' and the range of variabilify in w,c,rld imp~rt . 
• , •• •• ; •• ,, ••• I ., _ _.. • • • ;f:, 

. ~ . . 

and prices·~. As a result the food resetve 
. . . . 

courtterbaiance this impact~ 

. ··•· t1 f·: ,,A,· fooii f~'a,we· ma'tketlng s'.ys'tem'':th~t' .ctirries .t~s:~&~ 

that p~i:tliits ,periods where stocks teach crJtiecaily lolv' 

. ::ts: costl:sr: to:unaL consumers. 
• • • •• •a •• ,' • ,-, '.•• • •, • • •• 

,' :'J4J : ~f~p ,snQ'ft~rt11s, n:ot · Cotilpensated by· adegu~i:e res¢r~es c~uhLli~ ,• 

· profit~b(e :'t6, ··.~rc,p:producers· if the fuark,~ti~g·•~ys;tie~·· P:rotieted:,{ 

, t}t:'tfduc:~rJ .ffc,nf 1o:d prll.ce leveHf.' ' 'd~!gOp~6ijisifc''.i\riH:n·,,,tfide:r1Ji > ·.· .. 

~~wev~r.; at~ 1:tkE!lY .to be. the chi~f ;benefi~~;f}b:nn $tich 

.·· ·-..:. · .. ·;·, 

(5) ·. rii~'benefits: ~ersus costs accruing to the liv~st~pk s~cl:~r' 

. ;oi~tJ1;",ve~sus ~.tab!~ }"ri<;~S ·. ne~~~':'.t~ ,~,~ ~;ttidleth 

(6) Becaus~ of'the time necessary for ~El,~in_g a.djt1E:1t~~:ritE{ 
' ' ' 

meat a.edt~:r' (depend:tnlf ~~ position :Ln the pr~dtiction' cycle),'' 
' . . ··-·. ' . . . "; •, . 

windf~il proi:its '•~c~n b~: ~ad;, ;hti1t_,~~£i~·J~ '1J~J~:s ·c~ri '~iJo 's'e ', 

experl~~J;d~ "as';happen~d t6 c'lttl~'''fe1ed~fs :t~i/}jt ;:~at~. 
. .. . . . r 

. . - . . 

(7) What ~-a~{>~rts in large countries such as t;he ti~it~d ~f~t~S ~ , •··. 

USSR, )nd:f.a and possibly China has ~~ry serib:iis :Jm.pl!¢atforts 
··-: -.· ..... 

f OI'. wor~d~ co~odities markets , particularly if·. each . intends 

to use world ~e>nnnodity markets to solve interllaij;,olicy pro~lems. ·' 

Thus, ··~··food reserve system might consider s~ecia1 tre·atmentt f.or .. 

··these ;~~unt ries. 
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(8) If two or .three major countries that have impact:'. 

on world commodity markets do not assume the responstbility 

for stable prices~ the remaining snialler produ~i~g and,con.suttti.ng 

countries may in self defense seek to form their own coalitions. 

(9) Frequent decline of world stock \eve;t.s to critical levels increases 
,.· 

the profitability of speculative m~rk~t manipulation. This could•· 

involve participation of multinatidnal firms or even foreigtt 

governtrlsftt~.' 'Preventing this from happening might be v~ry difficult •. 

(10) The analysis indi.cate.s. that privatE'l iirms wouid find it unprofit-' . . 

able to carry large enough stocks for price stabi.lizatiott unless 
·. ~- . . ' 

they ate publicly ·· supported. S1ngle firms should not ;pe,,E!,Xpe~C:ted 

tp''ca;rrf 'the dos'.f without compensation. 

(11) The ovett:ldi'i-tg cdndlusiorl from th(cl 'ec.onome·tr:ic 'p~rt ·. of the . 

analysis .. se~n;s to favoI" a food reserve system .tha.t. wc5uld k.eep 

the level of commodity reserves som~where between low critical 

levels and price depressinghi$h lev.els. 

(12) Of the 1ystems conside.red here, it app~ars that: 'a well t'~gulat~ 
. , : ) .. ,. . ' ,: .•· 

free enterprise 'system (supervised par,ticularly with respect;, to 

cievele>pin~ pi.:1.blic information about ira~saci:tons of m111d'.hat:i.onal 

firms) ~oJld accomplis.h a satisfactory 'b~i~nce 6:f th~ g~als out:~ 
' ••' ,· < • ' 

lined. Or(the other hand, systems that involve more government. 

control can also achieve some of the saine end~~· The real question 

is the. efficiency, the information aspects and, lllore importantly, 

the responsiveness of the system to .. the needs. of .all the s~ctors. 


