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Figure 2) entirely encompass the contiguous 48 states. Each rural area and 

each consuming region is entirely contained in one farm production region. 

Many of the results of the analysis are presented for the 10 farm 

production regions. 

Livestock Consumption 

Although the specific goal of this report is estimation of export 

potentials, estimates of the domestic demand for the model's commodities 

are also needed. Indeed, in this analysis domestic demands must first be 

satisfied before any commodities are available for export. A complete 

description of the demand analysis is given in Sonka and Heady [26]. But, 

since livestock feed is such a large component of domestic demands for feed 

grains and soybeans, and because per capita meat consumption is a major 

variable of interest in this analysis, demand estimates for meat are 

detailed in this section. 

The basic demand equations for I ivestock products are those of Waugh 

[39] as adopted and used in Heady et al., and Sonka [14; 25]. These 

equations relate the per capita consumption of meat products to per capita 

income and the price of meat products. Projected per capita income for 1980 

was derived from the BureaL1 of Economic Analysis [37]. The assumed live

stock prices used in this report and their resulting consumption estimates 

are presented in Table~. These I ivestock prices were: subjectively estimated 

• 
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Alte rnative A, 1971-73 export proportions 

Under Alternative A, exports of the three grain commodities in the 

model can be increased (in historic proportions) by 78 percent over their 

1971-73 actual level. Total land under production, 249.6 million acres, 1s 

29 million acres or 13 percent greater than the 1971-73 acreage. Wheat 

production takes up 21 mi 11 ion acres of the slack land, a 42 percent increase, 

whereas soybeans and feed grains each account for 1 and 6 percent of the 

increased land utilization, respectively. Although cotton acreage would 

decrease, silage acreage increases by 3 mill ion acres because ot the pro

jected growth in demand for beef by 1980. 

Total output of the model 1 s commodities under Alternative A increases 

significantly from the 1971-73 level. Aga in, this alternative supposes that 

mos t of the United States. increased grain production is exported to poor 

countries to upgrade the diets of hungry people. Expressed in feed units, 

total production for Alternative A increases 74.8 mil I ion tons or 24 percent 

ove r 1971-73 levels (Figure 4) . Wheat production increases sharply by 45 

percent, while feed grains and soybeans increase by 22 and 13 percent, 

respectively . Although production of the latter two commodities rises 

sign ificantly, their acreage expands by only 6 and 1 percent, respectively, 

mostly because projected yields increase by 14 and 12 percent. The model is 

specified to al low interregional shifts in crop production in line with the 

comparative advantage o f each region for each crop. Cotton acreage declines 

by 18 percent, because cotton exports are held constant at 4.2 mill ion ba l es 

per annum, and a 19 percent increase in yields results from regional shifts 

in produclion al lowed in the model. Silage acreage increases 36 percent and 

production increases 40 percent. Silage yield does not increase greatly, 
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os they are shifted among regions to best exploit comparative advantage, 

cause the acreage decrease to be greater than it rould have been if the 

yi lds had stayed constant. An interesting aspect of Alternative C is that 

all yields e cept for cotton lint increase over those of Alternative A, thus 

indicating that the nation's capacity to produce wheat is very flexible . 

When th..: export demand for wheal is high relative to the other grains, 

wheat production can shift to areas formerly producing other grains but 

which have high wheat yields. 

Alternative D, substitution of silage for grain ,n beef production 

Alternative De amines the effect of silage substitution for grain 1n 

beef production. For this circumstance. and the three remaining ones to be 

discussed, export proportions for the three grains are the same as the 1971-73 

average proportions (as in Alternative A) . The model constrains the location 

of silage production rathe, tightly. Thus in the modt:I, silage is not 

al lo\-1ed to be transported across demand regions. TI,ls constraint assumes 

beef producing units are locationally fixed and does not allow a shif t of 

beef production from its 1968-70 regional location. Consequently, the model 

solution doas not capLure completely the ~friciencies of expanded silage 

production if b\:cf production \v•re to shift to producing a,eas \-1hich have a 

comparative advantage in si I age production. The cstimtites of potential gains 

In g,aln exports through si I age-grain subst i tut Ion thus is some\oJhat under

estimated because of tl,esc constraints. 

Wheat production increases by 3 percent, to 2.4 bll lion bushels , under 

Alternative O with the entire increase devoted l:o expanded exports. Feed 

grain p,oductlon f,.ills by 5 percent to 239.7 million tons, do,-1n 12.3 million 

• 
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Alte rna ti ve C p ri ces 

The oppos ite effect prevails under Allernative C, where emphasis is 

on wheat expo r ts as food to t he poorer counlries. As pointed out in the 

p r ev ious sect~on, American ag,-iculture is extr·emely we l I suiled and flexible 

in p roducing wheat. Under Alternative C where a large quantity of wheal 

wo ul d be p roduced , farm prices for al I commodities fall relalive to the 

base a l te rnative. Per unit price differentials belween these two circu111-

stances are 15 cen t s for wheat, ?.4 cents for feed grains, 69 cents for 

soybeans , 0 . 8 cents for cotton, and SI .32 for silage. Since ~upply prices 

re fl ect costs of production, t he lower prices estimaled under Alternative C 

r e fl ec t t he sui tabi Ii ty of a large segment of American dgricul lure ror Hheat 

p roduc t ion . 

The r emarkable stability of the estimated supply prices throughout the 

var ious scenarios is mainly due to the fact that Lolal production (as 

exp ressed in total feed units produced, Figure 5) stays ralher constant. 

Of cou rse, th i s itself is a consequence of the stipulation that the land 

base be exhausted i n each circumstance . 

It i s in te resting to point out that for wheat and feed grains, the 

es ti mated p r ices a re considerably above the target price level~ of the 

Ag ri cu lt ur a l and Consumer Pro t ection Act of 1J73 -- $2.05 and $1 38 per 

bu shel , respectively, fo r al I of the al lernat i ves. The cotton target price 

level o f 38 cents i s on l y met 1n ~lternatives 8 and D, although the diver

gence f rom thi s level is never larger than 1.2 cents. These relatively 

hi gh supp ly p r ices indicate that 11al I-out product ion" lo help feed the world 

wou ld r equ ire market pr i ces higher than those of Lhe 1973 ~ct, even when 

i nrla l ion f rom 1972 to present is iq11nred. Thcc,12 hr 1l1e,- p ,-iccs .,r"' necc>s-;.1ry 
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The wor 1 d food s, tuat I on ay be regarded a:. b i ng in d per I od f 

transition ~ation dr bec0111 ng more aw re f their food produc n 

possibl I It ics and I tmi tat Ion • The LDC 1 be a awar that they n d n 

longer I consider starvation by , cs to be a nc u 
• 

ry ndltr n of 

either God or nai.:ure1 [t3, p. 10]. Planning n ttcs untrl s , pr vc 

over tiMe, and therefore as di ast r ay trtk , tt LDC' '"' 11 purch l n 

the international mar et to akc up f r th ft t UJly. 

U.S. dgriculturc may ul in tic futur cxpcr n flu luJlin 

because of it i p rt nt pl 

gro\-1ing inab, 1 Ly or un,, 11 ,n 1n 

be I l In ti s of d, t r' • 

n lh 

w 

xport ,tr t I r r 

f , portin untr, l 

t I ' 

n 

I 

l I I l 

ucntly 

l 

ti 

l I 

d velopcd untri 11 l U I 11 l , r t , t .1 I 

budq l on f d tl 

yo-io cff tt would l b ut 

of nonnc.1I c..ith r v r ti ,or 

I l but t I 

I r 

..1nd 1.: I r n W r I 

of croJ shortfal I vrlh wrld, rd ntll b n 

other c untr, s w ul n l th1.: U S "'r t I r r •• , n an I 

skyward again as In 1 73-7~. 

l T 

Ul 

Th I I J Ir 

n l r, 

The developed ountrit , w th • ph I t I r I f l h U Led l l ( 

b~cc3usc of , t~ pron 1ncnt pl c ,n grain pr du , n, car ontribut t w r 

an increase in w rid f d r u lion tlnd f J I V thr u h cvcrc1I 1.:.inc;. 

Changer, could be made In di lJr b j l .Jn L hn I q u ~ fr u t I un. 

It has recently been ugqe led, for XJ l th ROI WorlJ F d 

C nrcrcncc, that the ciliLen of ti 11 t rn c I l ho1dd 1 rift Cll IP J f 
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analysis, allows the increase 1n exports of the three commodities to be ,n 

historic proportions. Export quantities would be higher under this 

alternative than the export level reached in 1973 and 78 percent higher than 

the 1971-73 average quantity. Wheat production takes up most of the land 
• 

drawn into p roduction to meet the increased export demand. Relative lo 

1971-73, the location of wheat production shifts towards the Northern and 

Southern Plains regions, while the Corn Belt and Southern Pla in s regions 

pick up the increase in feed grain production. Soybean production increases 

in both the Northern Plains and Corn Belt regions. For Alternative A, 

supply prices at the farm level a re es ti mated to be wel I above 1972 average 

prices except for soybeans. 

Under Alternative B, the composition of grain exports is shifted. This 

circumstance considers the impact on production, exporls , and prices i r 

wheat exports are held at their 1971-73 level, while feed grain and soybean 

exports are increased to the I imit of the model 1 s land base. This alternat ive 

would suppose that world organ izati ons or the United Stales emphasize greater 

feed grain production and exports so that the more affluent consumers of the 

world could eat more meat. With this st ipulati on , exports or feed grains and 

soybeans increase by 108 and 146 percent, respectively, over 1971-73 levels. 

The Corn Belt, Southern Plains. and Northern Plains regions account for the 

increase 1n production of feed grains, while the Northern Plains region 1s 

responsible for the increase in soybean production. 

Supply prices are somewhat higher in this alternative than under 

Alternative A. As production of feed grains and soybeans are expanded into 

more marginal, higher cost areas, higher supply prices are generated Lo 

reflect the increased '-osls and lov,er yiel Is of lhese ,-e9 1on.s. 
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Alternative F assumes a 25 percent cutback of meat consumption relative 

to Alternative A but does not al low for any soy protein substitu tion. 

Instead, it supposes that Americans simply reduce their consumption of 

protein from the projected levels . The results estimated under Alternative 

Fare very similar to those of Alte rnative E. Production of wheat and feed 

grains increases over the levels estimated for Alternative E. However, 

soybean production fal Is, since now the reduced meat consumption is not off

set by increased soy protein consumption. The decrease in soybean production 

caused by the reduced domestic demand, however, is partly offset by increased 

export demands. Grain exports are now 21 percent higher than under Alternu

tive A. Wheat exports are 2. 1 bil 1 ion bushels; feed grains, 6R mil I ion 

t ons; and soybeans, 968 mi I I ion bushels under Alternative F. 

Yields are slightly higher under Alternative F than under the previous 

alternative, E. Also they are higher than under the base alternative, 

indicating once more t hat as wheat production increases relative to feed 

grains and soybeans, yields can increase and farm supply prices tend to 

fall. Ame ri can agriculture appears to have great potential in wheal produc

tion, a potential which may be of extreme importance given a burden in world 

food demand in the future and the supply-demand situation sl;etched in these 

al tern at i ves. 

The final scenario examined, Alternative G, combines the assumptions 

specified in Alternatives D, E, and F. Therefore, Alternat ive G incorporates 

a 25 percent reduc tion in meat consumption, a 25 percent substitu t ion of soy 

protein for animal protein in the remaining meat consumption, and a 25 

percent silage substitution for feed grains fed to beef. fl also allows 

al) crops to be distribuled among regions according lo lheir comparative 

advantage. 
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where, 

L. is the total acreage of land available for the five crop co~1-d ities 
I 

in the i-th rural area; 

A. 1s the proportion of the total amount of land available to soybean 
I 

production in the i -th rural area (A. - .5 for al I rural areas 
I 

except those in Arkansas, Louisana, and Mississippi where A. - .7) 
I 

and· 
' 

x .. is defined as before. 
I J 

In addition to the upper limits on production in Equations A.5 and 

A.6, minimum production restraints are imposed in each rural area as in 

Equation A.7: 

X. . > 8 . . 
IJ I J 

(i = 1,2, . .. , 150; j = 1 ,2,3,4,5) (A. 7) 

where 8 .. i s 50 percent o f the acreage of the j-th crop harvested in 
IJ 

i - th rural area in 1963; and 

x .. is defined as before. 
IJ 

Equat ion A.4 is minimized subject to the fol lowing addit ional linear 

demand restraints : 

n 31 

Dml 
< E Y.l x.l + E z 

mfl 
(A . 8 ) 

i =l l. l. - f=l 

(m = 1 , 2, .. • ,31 · f f m) 

n 31 

Dm2 ~ E y i2 K.l + E zm£2 (A . 9 ) 
i =l 1. - f=l 

(m = 1,2, • o• ,31; f ~ m) 
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