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are causing concern about the future of the
American ag1l icultural sector, its interaction with the rest of the American
economy, and the impacts on the consumer of the food and fiber products
produced in agriculture. One of these concerns is the quality of the
environment and restraints imposed on agriculture to improve it. Agri-
culture, the major user of land and water resources, contributes to envi-
ronmental conditions through sedimentation, fertilizers, pesticides, and
nimal residues. The second issue is world hunger and demand for food
he potential for large increases in United States
in alleviating this hunger. Both of these developments, the impositio
environmental restraints on agriculture and larger export f gr

, cause farm commodity prices to rise at the farm level and subs: juentlsy
to rise for domestic consumers. The World Food Conference held in Rome

ln 1974 emphasized the growing world concern for greater food outp:

trade in food commodities.

wilith emergence of these two important concerns, a question arises as
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exports to other countries? Or, does the nation have enough agricultural
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loss and fertilizer use could be implemented while mainta
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food output? Before 19/Z, United otates agriculture operate d under supply

controls wherein farmers were paid to withhold land from production. Since

then controls have been lifted, but unfavorable weather has limited pro-

duction in parts of the Great Plains and Corn Belt.

[his study estimates output potential under alternative environmental

restrictions by utilizing a large-scale interregional linear programm

| g

model. [t provides results that give hopes Ior greater Irood outputl and an
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[. SUMMARY AND CONCLUSIONS

b AL
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'’his study 1s an analysis oI Unlited ostates agrit 11tural producing

- v ~ >
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and exporting capacity in 1985 under limited environmental controls on
soil loss, fertilizer application, and variations in the flexibllity ol

regional production distribution. The potential of production also 1s
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explored under two price regimes: one approaching the target prices unde:
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the Agricultural Act of 1973 |1IJ and the other at levels hat may en-

courage all-out production by 198
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increased concerns about the world food situation. This growing concern has
4 World Food Conterence. The conference,
meeting in Rome, pointed out that in order to prevent mass starvation
long-term increases in food production are needed in the developing countries
as well as short—-term increases in food production in the developed countr
The United States is the most important producer and exporter of farm pro-

ducts, accounting for more than half of the international trade in feed

grains and 44 percent of the world wheat exports in 1974 |23

Therefore, it is important to determine the role that the United Stat

=
i
=ty
-
—
i
s
1

could play in the coming years in helping to alleviate wo
without compromising its own goals of environmental quality and low

food costs. [he analysis does not incorporace alil dlmensions Ol

e —— . e




for lower meat demands resulting from higher meat priruH}, greater

bstitutions in livestock rations, and alternative utilizations of

ipricultural residues. These features are included in other studies up-

emphasis

ivailabi
i Y '.E'.l

the Center for Agricultural and Rural Development (CARD) under

2
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E
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producing and export capacity. This study

an initial view on the production and export capacity with special

n the environmental impacts of these expanded outputs. The

= . 1

ldresses the issue of the mix, the level, and the production patterns

mpatible with agricultural production under variations in the

prices for farm products, the absolute price level of these pro-

rtilizer use restrictions. and regional location of production
£

T 1 A T I\ T 1 1Ir Tl a g e Bale, a&laft= “1r"
tool used for the study is a lint programming model which

(=

the total national cost of food production while maximizing the

agricultural products after meeting prespecified domestic demands.

itive equilibrium within the agricultural sector is estimated with
irn to each resource (land and water) equal to its marginal value 1n

o | s : : :
on of farm commodities. Within the model the production allocation

t to a system of linear constraints representing land and water

lity, regional market clearing restraints, and the regional location

ion. Activities in the model simulate crop rotations, livestock

n, water transfer and distribution, commodity transportation,

sXport options.

the following pages we summarize the three issues investigated 1in

Marginal value product of a resource is defined to be equal to the
r an additional unit of the resource employed in production.
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s of food to aid in solving the world food probl

institutional means must exist to insure prices

s for this larger

output.

d 1970-73, U.S. farm policy was oriented toward

price support programs aimed at stabilizing farm

these programs incorporated the concept of

prices) based on
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parity. T'he Agricultural A

United States Congress to dep

\;T.T.L'fil}}[' O Che

oncept [21]. In the first

part of this study, we

achieving an alternative

mix of export commodities
the appropriliate

ctargel f.?f'ft £S5,

are used in

for export prices. Under the first
1974-75 target prices as specii ] in the Agri-
¢ assigned as export prices for corn, wheat, and

'_'Wh:‘-r'-'.'_"]'_'-_' l.rl].[:l-"i e :h:l_'_]{..].-.[

. " [ T} . [ 5 ¥ |
es [18]. [he second alternativi fode djusts
Pric to provide a mlx OIL ¢ Tt nleh: in 11 wit

. [ 4 5y - -~ 1 q + r o P - § | . L e = - 1 £
T'.,'; L LVE .'T LCes wl ?;1l::' 1".".',.:"1 el COMmMmmoadlirLles




T
i




; f 1 . i # . ’ " b
. . s ¥ . ’ . |
i L A 5 + L
. [ . » ) - »
i 1 i i ! s .
; . ¥ ¥ J * T ' " — v . .
3 i i 1 P i v . : 4 ' . ¥ v o "
¥ " i 4 i v ]
1 i [ 1 la [ L I I | [ 11 1 1 1 I 1 |
. . = FRLN H Ll L & l LS A F . A i
% H A i A S L LY = il A i .
' i
" . . 14 # v
i ¥ i l LA ¥ i { 1 I & ! 1 r T | I i
' - 4 . . - r ¥ i ’ 1 X ¥
i A L i | . L
¥ ¥ J ¥ v ¥ ¥ v g = § Yy J |
' H = | i A L i A i Wi d L3 | . \
¥ . - ' - [ v ¥ v
. " " . '
= y T '
i b L LER | i " '
v i . - : i -. —_— v » v
i l 1 | \ i i |
A
| t W ol | | LY ) L1 LY . w Wi L
el | i 1 1 I 1 | 1 1 I |
i | ¢ T v .
L /] 10l i i i ; i 1t | cl L i . 1Ll .l 3 1
iy F ¢ v f + 1 - ' ¥ ¥ T b s
i T T r 1 L #
| ! " L] 1 ] lad Ll . t cl LW ] [
I :
v r s el i ¥ W% b = . f ¥ 1
. ¥ ¥ ¥ .
y I [ { i * I ! T 1 i
. i | i i + . A 1 L £
} § k # y v ¥ N i 1
i | ; i LF iy g % .
L . " i by i .
" L ¢ i . 1 ¥ a ¥ . . { ¥ + .
| ¥ | ¥ § i r
i ¥ ¥ ¥ " . = §
i i 5 : . L s '




gear their policies to obtain the most desirable production level

L

should
and mix.
lable 1. U.S. average commodity prices 1972, under 1974-75 target

prices (Model 1.1), and adjusted target prices (Model 1.2
in 1985.

———————————— e —————————— . e — — — =

Commodity Unit 1972° Model 1.1 Model 1.2

— e — S — i ——

(dollars per unit)

Corn (Bu.) 1.57 e b 1.40
Sorghum (Bu.) 2.45 1.63 1.78
Barley (Bu.) 1521 I 7 1.28
Oats (bu.) .73 .65 .68
Wheat (Bu.) 1.76 1.83 1.82
Soybeans (Bu.) 4.37 2573 2.66
Cotton (Lb.) i . 38 98
Pork (Cwt.) 3522 40.61 42.05
Milk (Cwt.) 6.07 5.711 5.22

Beet (Cwt.) 58.77 74.20 74.00

= — - _= e—— —= e ————— e e - = =

d,. < » . . y .
Source: Statistical Reporting Service [17].

Three alternatives are analyzed in the second part of the study. All
alternatives specify export prices that are double the adjusted target
prices to encourage all-out production. The alternatives assume a limited

environmental restriction which calls for a five-ton per acre maximum soil

loss and differ only with respect to the restrictions placed on the regional
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The above results, especially those concerned with export potential,

can onlvy be obtained under a very specific set of conditions. 'hese

conditions include the amount of resources available to igriculture (land

and water) by 1985: higher—-than—-current yields obtained from improved
utilization of rotations, fertilizers, and farming technologies under
average weather conditions; improved regional location of crop and livestock
production;, increased utilization of hay and silage by livestock; and a
lower-than-present per capita consumption of meat in 1985. These conditions
of further technological and economic improvement for U.S. agriculture
appear feasible by 1985.

The effect of the historic allocation of production is analyzed in

terms of Model 2.1. Under the regional location of production mentioned

| earlier, exports will be somewhat lower than the levels obtained with the

| removal of all regional location or production restrictions. nmege in

the 1985 export levels, caused by the less efficient regional production

pattern, includes only a slight alteration of feed grains. Wheat and soy-

bean exports are lower by nearly 200 and 300 million bushels, respectively

Other changes. such as lower domestic commodity prices and a nationally

efficient use of resources, also result from the restrained production

pattern.

iy
fy

The substantial increase in agricultural exports implies long-run
\ changes in the availability and use of resources 1n agriculture. The supply

f the less mobile resources in agriculture, such as land and water, 1is

iven enough time, land can be reclaimed and

o

very inelastic. Even though
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The concern for fertilizer availability is further amplified by the potential

for a larger planted acreage in response to the recent high exports bringing

an increase in commodity prices.

A close relationship exists between nitrogen fertilizer and energy.
Approximately, 40,000 cubic feet of natural gas are required to produce one
ton of anhydrous ammonia [3], the major nitrogen fertilizer used in the
United States and also a major ingredient component of other nitrogen ferti-
lizers. Prices of all fertilizers have more than doubled since 1972, with
nitrogen fertilizers displaying the largest increase.

The effect of a fertilizer-use restriction is quite different when
applied at different levels of output in the agricultural sector. Hence,
the study deals with the economic impacts of fertilizer application re-
strictions under the moderate export levels associated with the adjusted
target price alternative and under high exports derived in the restrained
high export price model. The procedure used involves first solving the
unrestricted fertilizer use alternatives for the two 1985 export levels,
and subsequently requiring each of the restricted fertilizer use alternatives
to export the identical quantities obtained under the unrestricted fertil-
lzer situation.

Reduced nitrogen use, resulting from the fertilizer restrictions, is
much larger under high exports than under moderate exports, as the higher

return to nitrogen fertilizer under the higher export prices encourages 1ts

use. Land is substituted for fertilizer in each of the analyses developed

in this part of the study. At the moderate export level, nitrogen use 1s




D |

reduced more than 7 percent (1.2 billion pounds of N), and land use 1s up
by 0.63 percent (2.1 million acres) as the restriction is implemented.
However. under the high export alternative, nitrogen use declines more
than 11 percent (2.7 billion pounds of N), and land use increases 0.9 per-

cent (3.2 million acres). This leads to a marginal rate of land-for-

nitrogen substitution of one acre for every 560 and 830 pounds of nitrogen

-

|
i

under moderate and high exports, respectively.
The land-for-nitrogen substitution results in a substantial increase
in land rents and water values as the resulting higher commodity prices
icorease the return to these resources. The average land rent increases by
less than 5 percent under moderate exports as the fertilizer use restrictions
are imposed, while under the high exports the land rent increases 43 percent
or some regional land classes. The average increase in water prices 1is
quite small (less than 2 perce ent) under the moderate exports and almost 14
percent under the high exports.
'he increase in commodity prices leads to an increase in food costs
and agricultural resource returns. Under moderate exports, the per capita
cost of food and fiber (includes only the raw endogenous commodities) in-
creases by only 1 percent ($2.03 per capita per year in 1972 dollars) as
a result of the restriction on fertilizer use. However, when maintaining

high exports, the cost of food increases by more than 16 percent ($31.34

Marginal rate of land-for—-nitrogen substitution is defined to be
the amount of nitrogen reduction that can be obtained by using an additional
sere of cultivated land given no change in the overall production level.




striction. [hese flgures more than any Jtﬂgt'lwﬁ?rwﬁunt the great jifferences
in the effects of the fertilizer use restriction.

Farmers could be better off in 1985 under a restric ted fertilizer
use policy at both export levels since food demand is inelastic. Under
moderate exports, farm income, defined as the total return to land, water

and labor, increases by less than 4 percent ($0.6 billion 19/2 dollars),

while under the high export levels, farm income increases almost 40 percent
($14.9 billion) as a result of the restriction on fertilizer use. The

additional income is mostly distributed between land and water owners,

—_
L
—
=

|
e

ire synonymous with the farmers, then total income is increased
wv the fertilizer restrictions.

Currently, the feasibility of fertilizer-use restrictions seems a
remote possibility. However, a short nitrogen supply in the future may
have the same effect. Restrictions on fertilizer use and their effects
under different export levels can be easily imputed from the an:
provided in the study. In short, unless exports reach the high levels
obtained in the study under high export prices, fertilizer restrictioms,

-

r nitrogen shortages in general, may have only minor effects on the capacity

of the nation's agricultural sector and the cost of food produced by it.




p
1
T
~
L |
T 1
]
3
cu
= |

]
#
%
l -
. | '
[l
¥
111
114
™
. 4
1.'
|

1 T 0

4 1 | 1 in | X
| & i i i '

4 #* : :
ed LT 1€ gevelioped

: -
% ¥ o 4 T R - .
Ve 01 1dNd TesSourc

solution, named the

nt, recommends that

L10n concerning

\11l countries are

- =1 -
1 iido L Lva l L
. - . - !
I eal in b
; | = 1 T
L & | l = i |
1T t T 11T =
I Ll e A A4l
+ Tl = ’
% = W | =
§ " . " — <
2l UNLCrles
L - 3 + 1 13
. r 5 ; 3
i L LIS - SRA8I 1A U
. 1

countries
ls. One p
es to dete
World Soi
governmen

-

cempcLs to

‘tilizer wa

requested

AT Y Y T
OwWubD

3

roposal
rmine
|

LS

lncrease

=

CO



= ] { . ’ . " i ¥ . L ¥ ¥
i ¥ [ [
—_ - . . ¥ # - " - ¥ 17 i . oy F 4 s
i i L & i L d | | A L | 1 i 4 £ ! 4 4 LA i s
" - i 3 -
i g , - q - = w ¥ [ X, 7 =y ¥ ¥

o ¥ I T T i § ¥ i ] [ ] i j-* il i
. . ¥ & o5 J . Ve rThman t KaEel =k = 1 # ™ 7 1 17T r =+ 1 ¥ 11y
i ¥ A 4 i i & ! 2l . i - . . - & () = : i ! S 1 s L] . 8
N . ¥ | ¥ i —_— + . - \ T E—— el | =
' ! = ALl ellCck [ & 21 i l .
= # " v w ™ ¥ {
L 1 L v i ! . d . } = LAk 4
LD h = + Y ¥ Foary rt -
&% Tl ¥ =T 3 T | ¥ { ¥ e iYyINT Bz 1 V1 t " L ¥ 1 1 1 1
| L. Y s L 1 Ll i =" i | L i L L W ! ! i &
. % i 5 i
n ’ ’ - - —_ —_ I - . . } } y % " » " = iy % " "
| i 4 4 i = L L. & i 4 B B 11l =g | i L i i 1 L d - i
2 ii Y ’ 1 i
{ v # i . & - g ¥ { ¢ 3 F " Lt = et el ¥ 1 TR ¥
| W L | 1 | i 1l 1 | L AR i |
- = . H & - | I ' + . " . " ¥ - . - = 5 ‘ 3
11 ) | ; Y ] ! ( " w ol 1L % v 1 | : {
¥ i
" a il .
. . . 1Y : g ¥ 5 v 1 i ' ' v ¥ e
f i vy |
" Pi — 1
17 % | - ; 1 = J . ™ ' - . i . \
& A 5 | i | 5 i 4 4Cl ] i
—-..\ e i - .
¥ . T . { ¥ 3 . ’ T - i
T r L i
i i I i i ¥ i
| el | i | L | i 5 i A | i 1 i | 8| A
i .
; v ¥ ¥ % [ . ] s — f " —_— ¥ |
¥ f 3 § ) i b ¥ {
5 : AR . ] i .
' i . 1 . . H 5 H . T r 7 +
i r" i ' § i 27T i i i i |
L e B - 1 i i 1 s 1 | | L L1k . i
P { ¥ i F " i 4 . ; . i i oF ¢ Pl . T ' i
1 i 5 il i » | i i 1 L i " L i
¥ f t t F T T i i i1 T i f= i ¥ § 1
J ' i i % v { ¥ K| " [ { 5 ¥ i . ' y - ¥
i “ H i i | i | L & i . i L L
¥ i ¥ | . 1 " * : - —_ " ¢
1 H i % . i i ]
L] oy v 3 " i ¥ . 1 ¥
{ 1 i i L : - i i -
l i i 16 l ' ‘ i ] [
¥ ¥ . ¥ " . = H 3 ~ .




-
| -
- b
- - S
™ ‘
— i +
| |
.
i
e
+ el
& '

— -
'] 3
- j-- Ll
e il
*

. ™ "

*

- "
.

= -

-
-

b

e -

g [

-y

wd

.

&
|
[
1 r
- )
4 —
—
"
il -
+ -
= =
-
[ - -
=
4 -
J .
. r
- 1
i i
-t
* o
- =y L
J Lr
o o~
L
F
-
- L
-
.

1
L
|I'r

At 1L
st
4 —
.lﬁ. — &y
- 1 .
¥ i L -
F - -
= - .
~ [
™ | ]
[ e e
o = 1
- f—
o f [
s - -
amed i
L - nf
-
s
. -
" = =
. - -
! ;
S w
r 2
—d = -
-
- -
= '
-
=
+ =




8
{
|
E

21

MIL. SHORT
TONS

80

e Wiortd Total |

20 F—-
| - UNITED STATES

0 ———r L e
1964 1966 1968 1970 1972
YEAR BEGINNING JULY l‘

1974 1976

- r ¥¥Y = I I]
Figure 2. World exports of coarse grains.
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nodel is used to estimate the nation's food-producing and export capacity
985 when limited environmental restrictions in terms of soil loss and
commercial fertilizer use are applied to production.

This model's application in measuring producing and exporting capacity
is one step in an ongoing process of developing models related to U.S.
agricultural resource use and producing capacity. Other studies underway
test U.S. production capacity under different environmental restraints,
substitutions in the rations of livestock and diets of humans, and techno-
logical assumptions.

The current model determines the supply capacity, productivity,
income potential, food prices, regional distribution of production, and
other economic impacts that might prevail under a selected set of environ-
mental conditions for U.S. agriculture. The main objective is to estimate
agriculture's capacity to export food and natural fibers, subject to a
set of minimum and maximum regional production requirements, a limited set
of environmental restraints expressed in terms of practices that restrain
sediment losses and limit commercial nitrogen fertilizer application,
and predetermined levels of domestic demand for the commodities. The study
encompasses all land, water, and other resources representing U.S. agri-
culture and the majority of the commodities it produces. The basic tool
gsed in the analysis is a detailed interregional, multicommodity, and
multiresource model that measures interrelationships among all commodities, 1

resources, and regions of farming.

Answers to the following specific questions are the main thrust of
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exports might have on the U.S. environment, resource conditions, and

Income list1 ibution between larmers and consumer groups.

Part of this studv deal rith productivity under conditions of
11 quality has
. acern of increasing intensity to many Americans in relation to
national growth, population distribution, developing technology, and other
features of advanced and developed societies. In many ways, agriculture
is well prepared to deal with these concerns of society, relative to other

sectors of the economy. Agricultural history is engrained with a variety

applied in past decades.
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However, oncern of environmental and resource use ;rJHlCMH for ngriuultur&
.ave intensified as exports have increased abruptly and the nation 1s
putting more and more land under cultivation. oo, the high prices ot

rain under this export regime encourage increased levels of chemical

application (wherever the chemicals are available and have not increased so

lfution irom Li};I"it'Hll_liI'L'

'hrough runoff and sedimentation, soil loss 1s a major source of nonpoint

: . - O : : o : ; :
pollution through agriculture. Not only does silt find its way into major

streams and water bodies, but also it serves as the major transportation '

Nonpoint pollution is pollution than cannot be traced to a specific
reographical location. Feedlots. on the other hand, are examples of point
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of nitrogen

for the United

10 farm production regions and

fertilizer use in the

States,

Le Summary
1949-1973,
. : : . = United States
e North- Lake Corn Northern Appa- South- Delta Southern Mountain Pacific — —
i 2 east States Belt Plains lachian east States Plains & i i ' o All plant
Nitrogen : |
- nutrients
(000 tons)
LI9=0% 191 49 222 50 205 267 182 57 47 184 1,430 3,635
Average
1”55_59 C f ! ” C / J
: 147 113 398 135 244 341 22'7 124 94 314 2,197 4,848
Average
1960-64 : A ) .
183 183 815 344 304 434 265 302 161 434 3,484 Oig 2
Average
1963=62 g 381 1,759 738 417 576 317 588 283 587 5, 948 10, 652
Average
1970 271 538 2,125 14,093 478 674 369 839 375 646 7,459 12,805
1971 296 698 2,307 1,0/8 507 685 404 840 383 672 7,925 13,480
1972 273 657 2,124 1,179 491 123 477 896 406 738 75995 17,170
1973 317 680 2,085 1,319 529 750 443 922 465 779 8,319 17,780

a
Preliminary.

Source:

Economic

Research

Service [4:5].
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Export Crop location Livestock’ S01! Export Fert
pPrices restrictions cation = loss

strictions" | imi

rr
—
—

(percent) \percent) con/acre

Set One Model 1.1 19 74-75 200 80 300 80 1.0 none none

target prices

Model 1.7 ad JUStEd 200 80 300 80 1 O none NONE
LAt | = | s i 2
target prices

:!1:_'r_t] exnort 2”” 1"'){,' BOH :"""TI ) ( L‘r!?l none

prices cotton

S5et Two Model 2.1

Model 2.2 high export 200 50 300 50 5 corn none

Mado _ :
Model none corn none

gt
—
f—
-
et
-
.
i
o

ad justed 200 80 300 80 1 O Model 1.2 110 1b

5
[ S—"

Set Three Model _
target prices level 5 1b

I — —— o =

Model

|

high export 200 80 300 80 Model 2.1 110 1b
prices level 55 1b

',_,._.
s
wn

'S
A =) . - t ey - - v « I - ! . sl 2V, r r 1 .
All alternatives use a 1985 time horizon and 242 million as the expected population.

Crop location restriction is in terms of percent of 1969 crop acreage or livestock unit produced.

C s 3 ’ - s .
Corn is restricted to a maximum export of 3.5 billion bushels per year. (Cotton is restricted to
a maximum of 10 million bales per vyear.

oo SO : . .
Nitrogen application is restricted to 110 1b. N per acre for corn and sorghum and 55 lb. N per

acre for barley, oats, wheat; cotton is restricted to 80 1lb. N per acre.
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is a variation on the price assumption of Model 1.1. In this model the
government's 1974-75 target prices are adjusted in such a way that the
overall export level is not affected. However, the mix of products being
sxported is changed to be more in line with historic patterns. The
combination of the results of these two alternatives is used to evalual

the impacts of changes in the relative prices and also to indicate how

relative prices can be used as a tool by the policy maker wishing to
control the output mix.

Set two contains three alternatives (Models 2.1, 2.2, and 2.3). [he
analysis of this set is aimed toward evaluating U.S. agricultural export
capacity under varying rates of production location adjustment. In all
three models the prices assigned to the export activities are double the
adjusted target price level used in Model 1.2. The alternatives of set
two simulate the aggregate farm response to a much higher commodity price
level than Model 1.2. The varying degree of location adjustment is defined
in terms of the minimum and maximum number of acres or number of livestock
units produced in each of the market regions. The first alternative in
set two (Model 2.1) assumes a similar interregional adjustment as the

e

alternatives in set one. The second alternative (Model 2.2) allows a
greater rate of interregional adjustment, and the third alternative (Model
2.3) allows for complete adjustment of the regiomal production pattern
consistent with the higher commodity price. In the alternatives of set

two, an environmental restraint is expressed in terms of a soil loss

restriction at a maximum of five tons per acre per year.
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Regional Delineation
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consuming (market), and water supply regions. Lhe Cconsuming and water

supply regions are lefined from a compatibli Ibset o0of the producling

only., anotheil et f regions 1 defined by regating adijacent
( ming re O1 t L e even majol OTLé North Atlant - 1Ch
| L1 - NOT t] entcl | s Sout venctral, Uurt | " ‘ ns, . uthwest, 11101

L he 1 reas (Figure 4) o 1sed ( int ! roximat 1S
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rop activitis are defined.

LI 7 1 rEet I LOTLS | in regat I M| (71 us producilng
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activitile are derined 1n these reglions. Lhe consuming regions, bDesldes
representing market centers, provide L h DAasli network for commodity

irt five water supply regions are defined in the western half ot
the United States (Figure 6). [hese regions consist of contiguous counties

n which a dependable water supply can be said to exist. They were obtained

by aggregation of water supply regions defined by the Water Resources Council
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Figure 4. The 90 producing areas.
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or the 29 market regions,
for the 4 possible livestock activities
market region m,

the 11 commodities transported,

the water-=b uy aci I1V1tYy 1n water

water transfer through natural

supply region

l,..., /7 for the 7 export commodities,
L, : for the 35 water supply regions,
15 . for the t possible transportation activities
defined for commodity p in market region m.
the cost in dollars per acre for crop tivity k on soil
Ooup ] 1in producing area 1i:
i evel of crop activity k on land group in producing
t cost per unit of livestock activity n in market region m:
the level of livestock activity n in market region mj;
€ price or nitrogen fertilizer in dollars per pound in
I t region m;
the l¢ of the nitrogen-buy activity in market region m:
t price of water in dollars per acre-foot in water supply

L,

from water supply

fl

ow,

interbasin transfers from water supply region r;

1s the cost per unit of transporting commodity p

m

through transport activity s;

exports,

from region

is the given export price per unit of commodity gq; and

is

the national

export level of commodity q.
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J :
he livestock variable r activiti imulate the production of meat

ind dairy roducts. he activitie transform the grains and roughages
t satisi the exog 1Isly determined demands for the livestock products.
R in the ' rop activities, the market region livestock activities
in thi 10d ¢ ire aggregations of the livestock activities in [12].
[ransfer activities

Commodit transportat n activiti 1T ¢ efined for all major crops.
[hesq 1IC L LTk O J LI mmodities between adijacent Onsuming I"L‘,;’_i: s
and el )T Lot hau rouces |1T. Meat tra f i | ICC1lvitTCles allow IL‘.:
eef t . ed as part of the supply requirements to meet the nonfed beef
deman s LIUE iLi1OW1Ing I1I0or Aa '-l;f_} quality )T Od [ { fed eel to satisfy
lower quality uses.
esourct upply activities

i . 3 -~

water ICE1V1E1le have threi I ent - i wWNnstrear '1 WS, 1NCE rbasin
1 ws . ind water-bu ictivities. [he downstrear [ lows 1T ounded to a
ma X 1mum £ 7 ercent I Che wvailable water psireainn. LN¢ nterbasin flows
11« unded ¢t 1 maximum {L Cthe water transierl - tem's « ipacity. Water-
buyin tiviti ire bounded by the maximum available water supply in each
wateu ipply region as defined for the model in [12]. Nitrogen-buying
activiti ire not restrained and are defined in each of the market regilons
with the purchase price reflecting historic regional differences in fertil-

¥




Commodity export activities
Export activities are defined to control exports of corn grain,
sorghum grain, barley, oats, wheat, oilmeals, and cotton. While being
defined as national activities, the total amount exported of each of the
above commodities (except for cotton) is distributed among the market
regions in proportion to the 1969-71 average exports of the commodities
by regions. The activities are unbounded except for upper bounds on the

export of corn grain (3.5 billion bushels) and cotton (10 million bales)

for some of the alternatives analyzed.

Resources and Exogenous Demands Vectoi
The acreage available by land class in each of the 90 producing
regions was determined from the Soil Conservation Service [2]. An adjust-
ment was made for projected changes in exogenous land uses and irrigation

developments in 1984 (Table 4).

Table 4. U.S. total land base acreage in 1985.

[tem (1,000 acres)

Dry cropland 344,172
[rrigated cropland 29,437
Total cropland in the model 373,609
Nonrotation hay and pasture

dryland 635,491
Nonrotation hay and pasture

irrigated 9,504
Total nonrotation hay and

pasture D944 5,390
Exogenous crops ' ), 369
Total xlei‘-_-'.jf:_J.‘] land ) ', WA,
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Final commodity regional demands have the population level, per
capita demand, and net import level as their major components. They are
based on a total 1985 population of 242 million in the conterminous
United States. The population is distributed according to the projected
1985 OBERS level D regional distribution [25]. Two levels of per capita
demand are being used in the model (Table 5), using similar derivation

3

methods as the models in [12].

Table 5. Projected national per capita commodity demands in 1985.

. : S e Consumption at Consumption at
Commodity Unit . : i

| low prices high prices
Corn bushels 1.2010 1.2010
Sorghum bushels 0486 0486
Barley bushels . 5796 .5796
Dats bushels . 2187 .2187
Wheat bushels 2.5838 2.5838
0ilmeal cwt. -.0873° -.0873%
Cotton fibers pounds 16.0 16.0
Sugar beets tons . 10EY ] (S
Fed beef Ilbs., of carcass weight 99 () 74 .7
Nonfed beeft Ilbs., of carcass weight 44,6 33.7
Pork lbs. of carcass weight 66,7 65.43
Dairy products cwt, of milk equivalent 4,83 4.83
Broilersb Ibs. of ready-to-cook meat 41.1 40,56
Turkeysb Ibs, of ready-to-cook meat 8,6 7.019
Lamb & muttonP 1bs, of carcass weight e 119
Eggsb eggs 250.0 250.0

Ay, : , : : . .

Negative oilmeal consumption reflects an adjustment for the high
protein grain by-products provided from the milling of the per capita
equivalent of the other grains.

b

Exogenous commodities,




Determination of the soil loss levels

Gross soill loss as calculated representcs the average annual

soil leaving the field. This measurement of soil loss does not

the amount reaching the stream or bodies of water, as some of the

particles settle out or are diverted as the runoff passes through
areas or onto flatter terrain, thereby «
transport soil particles.
the gross soil loss per acre. For the areas ea
the "Universal €o0il Loss Equation'" as described by Wischmeier and

and a release from the Soil Conservation Service [15] are used to

_ e 4
the gross soil loss coefficients.

For those agricultural lands in the mountain vallevs and on
Coast, the data required for the soil loss equation have not been
Ii_

developed, and estimates of soil

in conjunction with the SCS questionnaire circulated [1:

Development of the crop yield co fficient

A unique yield is determined for eacl I the irrigated and
crops as a function of the producii irea, i ] 1SS, p rot
conservation practice, and tillage method dl ] ' S
began with a series of state production funct 1l TO ]
vields ti Lhe rutur i Catt ] | iy | C 101 11 11
of the | lman unction | ¢ , o .
runction ) £l FOX

__T_

i 1ta r thi 1 . ! \

ind Smith [27] and fro he regi L Vs r thi

I'wo 1|.-;h11'-_1[r‘ Proi edures were used to de

o3 L)

l~t[:"1.irl;|_r¥ TEL‘." '.x'q'-lT_l._'I“"; { .lj'f' 1 i J[__'»'
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Y(t) =Y (t) +A @ - .85 yxpr(e) 3)

8]

where:

s the estimated average per acre yield of the crop in year t;

[

Y(t)
TQ(LJ is the estimated average per acre yield on unfertilized land
in year t, developed from a linear trend function;
A is the maximum yvield response obtainable from fertilization;
X(t) is the number of units of fertilizer applied to each acre of
the crop in vear t;
PF(t) is the proportion of the acreage of the crop receiving fertilizer
in year t, developed from a linear trend of the proportion of
the crop acres receiving fertilizer; and
t is years after 1949.

The X(t) defined above represents:

L‘-.
-

X(t) = PO(t) *# (In (Px/Pc) - 1n A - (In (-1n .8)))/1n .8 (
where:

In is the natural log of base e;
Px is the weighted price of a unit of fertilizer;

Pc is the price of a unit of crop c;

PO(t) is the proportion of the optimum rate of fertilizer applied
in year (t), developed from a linear trend of the proportion
of the optimum rates applied.

The above equation represents an estimate of the optimum application of
fertilizer obtained by solving the marginal conditions of a profit maxi-

mization system adjusted for the proportion of optimality which farmers

are projected to be using.
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schematic description of the procedures used to develop the vyield

oefficients and of the adjustment for the nitrogen restrictions is pre-

sented in Figure 8. The vield adjustment when nitrogen restrictions are
considered is based on a comparison betweer the amount of nitrogen to be
applied to the given crop in a given producing area and the given

national limit on the per acre application of nitrogen for the given crop.

LT the amount of nitrogen to be applied is less than or equal to the specified

limit, then no adjustment is made. However. if the amount to be applied
(on a per acre basis) is greater than the given limit for the crop, a

fertilizer-application ratio reflecting the proportion of the nitrogen to

1

-,1..1"1-".1._'] Lili|1ihtt=d 1

be applied is calculated, and the fertilizer by this ratio

and a new yield are determined. In addi tion to the yield adjustment, the

new level of nitrogen application is set equal to the nitrogen limit, and

= 1

the cost of the nonnitrogen fertilizer is adjusted down by multiplying the

—

nonnitrogen fertilizer cost by the fertilizer-application ratio (this

horus and potassium are reduced proportionately to nitrogen,

assumes phosp

Figure 8).
[he following sections outline three different applications of the model.

[he first set, including two alternatives, outlines how different relative

commodity prices influence the level of export of each of the commodities.

Ihe next set, including three alternatives, analyzes the export capacity of

American agriculture under a set of higher commodity prices and three alter-

native levels of adjustment in regional location of production. The final

set, including two alternatives, evaluates the possible impacts of an
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[abl Withdrawals and consumptive use of water in the western river
basins under 1974-75 target prices in 1985 (Model i) e
- Projected 1985
Total Municipal and
River basin 1970< Agriculture Industrial” Other Total
(000 acre-feet per year)
Withdrawals
Western Basins 182,896 94 .307 41.962 6,248 142,517
Missouri 26,880 15,896 5,174 1,734 22 ,8[}34
Ark.-White-Red 13,440 4. 792 3,486 0 13,278
Texas-Gulf 23,520 5,536 13,164 0 18,700
Rio Grande 7,056 4 850 1,084 0 5,934
U. Colorado 9.072 2.952 690 189 3,831
L. Colorado 8,064 6,039 1,013 1,937 8,989
Great Basin 7,504 2,950 742 1,177 4,869
Col.-N. Pacific 33,600 18,201 5,109 0 23,310
Cal.-S. Pacific 53,760 33,091 6,500 1,211 40,802
Consumptive use
Western Basins 82,432 80,336 17,382 5550 103,268
Missouri 13,440 14,029 990 1,734 16,753
Ark.-White-Red 7,616 L 543 1,691 0 6,234
Texas=-Gul f 6,944 L4 £36 6,845 0 11,381
Rio Grande 3,696 3,612 4562 0 4 064
U. Colorado 4 592 2,356 286 141 2.783
L. Colorado 5,600 5,382 413 1.746 7,541
Great Basin 3,584 2,385 285 849 ERERIS
Col.=N. Pacific 12,320 15,845 907 0 16,752
Cal.-S. Pacific 24 640 27,648 5,513 1,080 34, 241
'lﬁuurn'x;: Marry and Reevers [10, Table 17].
|

recreation, mining, and thermal electric power.

1‘ - - - . . - ;| L
Includes rural domestic, municipal, sel t-supplied industrial,

C ; : :
Includes onsite uses and water exports out of the western basins.
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Figure 9. Location of dryland and irrigated row crops under 1Y9/4-/5 target
prices in 1985 (Model 1.1).

Figure 10. Location of endogenous row crops in 1969.

Source: Census of Agriculture 1969 [24].
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L YOn 4 ':];I'.J s 1OY, with most o CllE LNICreast 171 Ehe entral .1;11!‘]-, l
irea [ Che nation.
. - ) - i , . o i 2 i g .
! ind 1 Indlicate the 1 ation of : CTO] Inder Model 1.1
i ' o3 i cCively v mailjlocr 1Tl ] ( o1 )Y nayv Curs unaer
lodel - total acr I hay 1lncreast 0.2 millioi ICTE rrom
: 1 L1 1bY ., due t the higher t] 1969 demand for the livestock
uct i MNP 10 t | iCY 1§ € yN11ICS 1N Ir'espOonse CO LCLhe
L1 - T er t 1 1 ud : er nt 1 ime ;| *Ompare: y1Ch only 498
LCCH LITT | I oY .,
Kegl i pact ] cOommodit DYr1C
Nt - — s - -
i 3 - ] # § } L. 1 ¥ 1 - - | - x 1 §
14 i L 194 L i =L [ | i L B8 ir=8 01 I il L IR
i ¢ nd ' Y nal 1 t1io1 [ 1 duction influences (Table 12).
t ! L inft 1l ) I ¢ . In term
1t 1« | ] DY 1 . “esent ] § | I the commodlties
ribut t 1Ximu INCco1 ration F thi ommodities resulting from
= el :
11 | | 1valld 1 ] | 101 1d0Eenou L urces ind [E LOowel
i i | I 11 n, repr IC1NE 1nefriclencili i roauctlion as rarmers
1 L)
l1LVersiry and ti L pread risk at the expense I reduced 1income. IC COTS '
§ . . & s " : i ] == Foniit] fa o E iy et v o | ] S diversifv
' . LULCal 10] roauctlion include. LAIINEers desires L0 dlversliry,
| ' labor all ition, diversification for risk purposes, rotations which
' 1 * = 1 - B . e L 1l & -
r | ! ] l I one crop but which contribute CO and lanagementc, incompietce
] i : |
1& pPrici iTe welghted prices on the re gional location of [’!IUdLIL tion
- - : § 1 et { = 1 - ] o e | - 1 .
restraint lefined for each of the market reglions.
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1D acre erosion under conservation practices by major zones
under 1974-75 target prices in 1985 (Model 1.1).9
~__Conventional tillage Reduced tillage

Zone and ) Str. Contour . crop Str. Contour S. crop Aver-

il clas rov only terrace row only terrace age
(ton/acre)

United States L4 43 7.35 G.14 5.0b8 8.36 7.49 5.04
fe AL L.62 7.60 5. 41 5.34 6.43 0.00 5.14
I1IE, IVE 20 6. 44 4.79 6.78 9.25 1«51 5.13
Other 111, IV 4.1 6.L4L 5.29 6.41° TAS 87 6.53 4,65
V-VI1I| 2.55 7.53 0.00 0.00 0 00 0 00 3.50

North Atlantic 3.66 0.00 0.00 SHNPAS 0.00 4.97 4,83
s 11t 2.98 0.00 0.00 5.09 0.00 0.00 4.50
VIES. LVE 6.75 0.00 0.00 7 .52 0.00 4.97 6.61
Other 111, IV 0.95 0.00 0.00 3.97 0.00 0.00 375
V=V 111 0.00 0.00 0.00 .00 0.00 0.00 0.00

South Atlantic 6.27 7.87 SIS 6.52 7.08 6.03 6.56
Ji= kil 6.22 7.87 SN s i/4] /.08 0.00 6.51
|1 IE, IVE 7.04 7.86 0.00 0.00 0.00 6.03 6.58
Other 111l. I\ 7.27 0.00 0.00 6.82 0.00 0.00 6.87
V=V I | | 0.00 0.00 0.00 0.00 0.00 0.00 0.00

North Central L. 63 7.68 4. 64 §.54 6.96 8.21 5.16
Trml i L4 .55 Lodid 6.45 5.3 5.46 0.00 5.09
| 1|E, IVE 4.95 6.96 3.01 6.51 7.94 8.30 5.63
Other 111, IV 4, 78 /.91 0.00 4,56 0.00 .54 4 .96
V=VIi 11| 0.00 0.00 0.00 0.00 0.00 0.00 0.00

South Central 6.97 7.15 5.27 6.56 9.26 7.98 6.69
s A 7.63 7 .55 4,86 5.50 6.19 0.00 7.16
|1 1E, IVE 6.34 6.12 5.46 9.35 9.61 7.99 6.85
Other 111, IV 5.78 5.16 5.29 9.05 7.02 7.78 5.68
V=V III 2.51 {ie 50 0.00 0.00 0.00 0.00 6.68

Great Plains 2.80 307 4,88 0.00 0.00 0.00 3.01
s 2.95 3.07 2.82 0.00 0.00 0.00 2.95
| I1E, IVE 2.59 0.00 5.06 0.00 0.00 0.00 4022
Other 111, IV 2.68 0.00 0.00 0.00 0.00 0.00 2.68
V=V 11| 2.88 0.00 0.00 0.00 0.00 0.00 2.88

Northwest 2.16 0.00 0.00 0.00 0.00 0.00 216
(N N 1.59 0.00 0.00 0.00 0.00 0.00 1.59
|11E, IVE 3.24  0.00 0.00 0.00 0.00 0.00 3.24
Other |11, IV 1,41 0.00 0.00 0.00 0.00 0.00 .41
V=V 111 0.00 0.00 0.00 0.00 0.00 0.00 0.00

uthwest 4.62 5. 45 0.00 0.00 0.00 0.00 4.65
I, | 4L.58 0.00 0.00 0,00 0.00 0.00 L.58
I 11E, |VE 4.56 5. 45 0.00 0.00 0.00 0.00 L4.65
Other 111, IV 4.72 0.00 0.00 0.00 0.00 0.00 4,72
V=V 111 0.00 0.00 0.00 0.00 0.00 0.00 0.00

=] i
For all endogenous crops including rotation hay.




Flable 14. ACreages under conservation practices by major zone NG el

J..Ix-; T'+"'T:::' ['.'r}'-:.t'r [-:'I--j.l..'..':‘- 1|I il"::“.. ':I II ll.il. .' . |_ ll" :

_ LConventional tillaqe Reduced tillagqge
one and ST, Contour S erol St ntour F ol

soil class FOw on |y CLerrace row only terr

U Cre
United States 215,647 29,123 36.017 17,697 /.,779 5,095
I1IE, IVE L7 389 4 342 13,582 GO 1A L
Other 111, 1V 37,576 1.725 12.394 4 490 651 |
V=VI11| 1.323 312 ) 0
North Atlantic 1,848 | 5.533 0 Lq
W k) | ,365 0 ) 3 473 0 )

ITI1E, IVE 385 0 \ H?F 0 Lo

Other |11 97 | :

V=VIill 0 0 a 0 j =
South Atlanti 2] .

[11E, IVE 6 332 0 0 ] 187

Other |11 ( 1] _

V=V11] 0 0 A 0 | :I
North Central ' ] - -

,r'\.
v
i il
e,

¥

M

&

o

-

el

ad
LA Ao

LA

v b
- |
v

.

1, 1 64,040 9,659 2,508 0,098 749 1
IT1E, IVE 10,268 426 2,804 4,470 1,153 2,164
Other 111, |V 12,609 S04 : 191 72

V=VIi11 ) ) 0 0 0 .
South Central 2 Teke 1 2 L4490 20 .7073 C.027 s LG

’ J y t v '
1, |1 20 . 630 3.250 3 .19 3 549 2813
I11E, IVE ) 863 ! ' 118 y e B
Other 111, IV 6,22 )2 12 . 394 Tl o, 761
V=VI11I1 63 312 i n n :
Great Plains G4 T0E LBE -1
Bl 28,918 18 Iy |

I11E, 1VE ) 5,660 :. )
Other 111 |V 8,267 )

V=V 111 1.118 )
(85 m Ve Sl '_.-I._I."JI'_';.] \ .

Y L 3
|11E, |VE 5,297 )
Other 111, |V 3,943 '

V=VIlil 142 i )

I, |1 6. 40! !
{1AE, IVE 5,161 577 | | "
Other 111, IV 6 269 :

V=\V11I ) 0 _ .
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| and

Uni ted
E N l
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L
| - | ! r crops under 1974-75 rget price Model 1.1),
ljusted target prices (Model 1.2) in 1985, compared with
1973.
" sy T
LYOT Model 1.1 Model 1. B WY [
(million acres)
Corn grain 48.3 53.3 61.8
yovbeans 63.8 b/l 56.4
;":rr.r't"nzi;. r'j__j,:‘ !',]{_.]. :?' _—inl:;;l
Hay crops 0.3 62.5 6232
Sorghum grain 7.5 9.9 15.9
Cotton 15.1 11.4 12.0

Barley 5.4 9.] 10.5

Oats 14.3 .22 14.1

Silage

Under Model 1.2, 68 percent of the row crops are grown on land classes

and II. This compares with 63 percent in 1967 12]. About 80 percent of

the close-grown crops are divided between land classes 1 through IV compared

with 96 percent in 1967 [2]. Land classes I-1V also account for 88 percent
all the hay crops under Model 2.1 and 84 percent in 1967 12]]: ‘Total
unused cropland under Model 1.2 is 36.3 million acres (Table 18), with a
lower concentration of idled cropland in the central regions as compared
to Model 1.1.
Regional location of production
The location of production of the row crops, close-grown crops, and 1

lay crops under the adjusted target prices (Model 1.2) shows only minor

changes from the 1974-75 target prices (Model 1.1). Because of the large







vera e
L

adjusted

s
-

commodity sup

target

oupply

Commodity Unit : : .
* price price price
(Dollars per unit)
Corr (Bu.) 1<39 0.06 1.45
Sorghum (Bu.) 1.61 0.32 1.93
Barley (Bu.) 1.28 0.00 1,28
Oats (Bu.) 0.68 0.00 0.68
Wheat (Bu.) 1.64 0.28 1.92
Soybeans (Bu.) 2.65 0.05 2.70
Legume hay (Ton) 28.69 3.49 32.18
Nonlegume hay (Ton) 34 . 4 0.00 34 .43
Silage (Ton) 10.4 0.83 LIS
Cotton (Lb.) 0.2¢ 0.07 0.35
- a S Mg g
Nork} (CWT) 41.41 0.17 41.59
. > SEas 2 : =

"Ii.ll{_‘1 (CWT) 5.01 0.44 5.46
Beef® (CWT) 70.52 0.72 712"

o S - - :

Carcass weight equivalent.

Milk equivalent.
Feed consumed by livestock

Ihe data in Tables 21 and 22 indicate the quantity of feed consumed
by livestock class and the proportion of the total value represented by

each feed, respectively.

the rations fed under the 1974-75 target prices (Model 1.1) and the adjusted

target prices (Model 1.2).

of the feed grains and

greatly shift the

roughages,

In general, only minor differences exist between

Thus, despite changes in

ply
prices

:

in

ration composition for the

locati

1985

1
mn, 4dnd

(Model

Location

L.

the changes are not

livestock

the

relative

classes.,

large enough to

prices



Table 21. Feed consumption by class of livestock in the United

States under adjusted target prices in 1985 (Model 1.2).
Feed High protein

. ; z D S
Class grains supplements Wheat Forages

L

(000 bu.) (000 tons

(000 bu.) (000 cwt.

Beef cows 143,887 124 477 0 319,938
Beef feeding 335,723 112,097 0 105,925
Dairy 1,415,820 58,806 32,501 RS T
Hogs 1,905,059 157,631 9,579 2,087

d iy | Nkain'e i
ﬂ:"] | D[hEF | ,?_éj1 ,'I'J?I-l- ?.‘__'}l_'ll-:'_xL_j[ ..._.5!3l._.‘]g_“., 101 ,tJ?r.'

Total 5,082,063 713612 85,478 566,863

& e :
Corn equivalent.

Includes soybean and cottonseed oilmeals and high protein grain

supplements. Does not include animal protein supplements.
£ : :

Includes legume hay, nonlegume hay, and pasture, and corn and
sorghum silages in hay-equivalent tons.

Includes sheep and lambs, broilers, turk , € , and other 1
stock.

Policy Implications

Since the early 1930s agricultural policy in the United States has

been based on production control in terms of set-aside acres and othei
programs to regulate production. In most of these years, in addition to

production control, different programs were established to guarantes

reasonable return to the farmer. Most of the price control programs wers

-

based on the concept of a parity price system. The Agricultural Ac

‘ — . . ) v 1 1
. 1973 is the most recent attempt by the U.S. Congres  depart from the
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Fabl« O Feed consumption by class of livestock in the United

States under adjusted target prices in 1985 (Model 1.2).
High
Feed protein 3
Class grains“ supplements - Wheat Forages Total
(Percent distribution)

Beef cows 0.68 232 0.00 34,71 i
Beef feeding 1.5 2.09 0.00 11.80 15.48
Dairy 6.69 1.10 0.20 4.03 12.02
Hogs 9.00 2.94 0.06 022 12.22
All others 9 6.06 L, 85 0.27 11.39 22.57
Total 24,02 13.29 0.53 62.15 100,00

a_ :

Corn equivalent.

b

Includes soybean and cottonseed oilmeals and high protein grain
supplements. Does not include animal Protein supplements.

';1
Includes legume hay, nonlegume hay, and pasture, and corn and
sorghum silages in hay-equivalent tons.
d . :
Includes sheep and lambs , broilers, turkeys
livestock.

, eggs, and other

parity price concept 11210 opecifically, the act reads, "To extend and
amend the Agricultural Act of 1970 for the purpose of dsSsuring consumers
of plentiful supplies of food and fiber at reasonable prices" i B e 1 1
With the aid of Models 1.1 and 1.2, we show that if the agricultural
industry is to operate under the Price structure suggested by the act,
other goals (targets) not specified in the act might not be obtained.

One such goal is the maintenance of "balanced exports'" as reflected in the :

= - L ’
[armers’ response to the prices.
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The overall land use increases by about six million acres under the
usted target prices (Model 1.2) compared with the 1974-75 target prices
(Model 1.1). However, the national average land rent (marginal value
products) does not show any significant change (Table 23). The regional
land rents however, reflect the relative changes in the crops grown. For
example, the land rent under the adjusted target prices (Model 1.2) in
the North Central region increases because of the larger corn acreage.

At the same time, the land rent in the North Atlantic region declines be-

cause of the smaller wheat acreage under the adjusted target prices (Model 1.2

Table 23. Land rents (marginal value products) under 1974-75 target
prices (Model 1.1) and adjusted target prices (Model 1.2) in

1985
t HH*D:‘VU#; HOdE]-;.l Model 1.2 |
(dollars per acre)
United States 31.63 31.59
North Atlantic 14.61 10. 84
South Atlantic 14. 04 14.65
North Central 33,03 37.74
South Central 42 .05 33521
Great Plains 21.28 23.39
Northwest 38.12 40.00
Southwest 26.81 23.97




The effect of the different pricing policies on the overall doms
cost of food can be measured in terms

the adjusted target prices (Model 1.2) the per capita cost of f

by less than three percent from the 1974-75 target Mod
Farm income, defined here as the total return t land, water,
labor, is $85 million higher under the adjusted target price (M L

than under the 1974-75 target prices (Model i iy [
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Table 24.
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Commodity

Wheat
Corn
Cotton
Barley
Sorghum
Dats

Soybeans

Source:
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Fwi e OT 01 ted 1969 v ], Legume hay acreage in 1985 is
L1lowed rease to three times the 1969 acres. A minimum of 80 percent
ind a maxi I ) ] UL percent of the 1Y06Y 11 toci i roduction level in
each region 1 et tor beef W, beef feeding, ho , and dair production.
31 it D1 1Iction nd utilizatior
B S
he level I production, domesti consumption, and exports of the
: ed ricu ral mmoditi ire given i ible 25. Export I the
eed l 1NC1T 1S LTYON «4 D111310MN 1Snhel inder Model e & | 1ldDJLE 15)
| . I.]I.JI. Du S | . ll_1lt' [ 1 Y ©C1mg« 5 i: L& HisS [ L 'Ja;f:r'tr
, rt prici I Model 2.1. I'he export of feed grains under the higher
export prices i ibout three tim greater than the 19/3 feed grain expor
l£3]. Wheat exports increase from about 1.1 billion bushels to 1.8
D11110n ] & 1 & DONSi CO Ch DT 1C( L N« redsi between Models l.j .i:']d

exports under Model 2.1 are at the upper limit allowed of 10 million bale
This mMpAT to the 6.1 million bales exported in 1973 [23], the recent
11gh export level for cotton. As a result of the high meat prices in
Model 2.1, the domestic consumption of beef and pork is lower than under
Model 1.2. This reduction in demand for livestock products frees feed
grains for export as well as freeing land from roughage production.

Model 2.1 hows that with moderate flexibilit vy, U.S. farmers can increase
thelr output and exports substantially in response to the higher export

prices by 1985.




Table 25. Commodity production and utilization under high export prices
in 1985 (Model 2.1).

Domestic

Commodity Unit Production Consumption Exports
Corn million bu. 8,.117.3 4. 617.3 3,500.0
Sorghum L 1,350.4 2740 1,079.3
Barley 3 821.7 219.8 601.9
: Oats % 570.3 249.6 320.7
Wheat 1. 2.436.4 668.1 1,768.3
Soybeans 1 2,540.1 VolZidal 1,413.0
Legume hay ' million tons 143.7 143.7 0.0
Nonlegume hay ' 195.1 195. 1 0.0
Silage . 292.2 292 .2 0.0
Cotton million bales 18. 1 8.1 10.0
& Sugar beets million tons 26. 4 26.4 0.0
1
Pork® million cwt. 156. 2 158.6 St
Milk prnductsc 1 1,167.3 1,170.6 -3.3;
Beef " 21466 262.7 -16.1
“Carcass weight equivalent
...... Imports
“Milk equivalent
T Land use

The higher commodity prices in Model 2.1 bring an additional 22

million acres of dryland into cultivation (Table 26). The acreage shifts
include increases of 18 million acres in row crops and 17 million acres

in close-grown crops and a reduction of over 15 million acres of hay crops.

The higher return for the export commodities encourages maximum production




1ble 26 Dryland acreages by major zones under high export prices
in 1985 (Model 2.1).
one and Close ;ﬂlli1 b
soil class Row grown hay Pasture Other Total
(000 acres)
United States 204,706 98,455 39,626 635,491 10,631 988,909
] 129,706 38,809 17,205 0 2,069 187,789
1 1E, |VE 36,662 41,094 12,906 0 5,646 96,308
Other 111, 1V 37,841 17,524 7,284 0 2,682 65,331
V=VI11 497 1,028 2,231 0 234 3,990
North Atlantic 5,496 1237 25555 11,365 227 20,880
|0 3,364 612 1,345 0 104 5,425
I11E, IVE 778 436 815 0 61 2,090
Other 111, |V 1,341 186 395 0 35 1957
V=VI1]I 13 3 0 0 27 43
South Atlantic 20,306 1,638 1,063 36,533 1,555 61,095
P il 13,067 896 392 0 260 14,615
|1 1E, IVE 2,925 L76 504 0 91 3,996
Other |11, IV 4,221 262 167 0 1,070 54720
V=V 11| 93 L 0 0 134 231
North Central 108,962 24, 261 12,068 53,235 328 198,854
1, 11 79,753 16,164 L 041 0 94 100,052
| 11E, IVE 16,886 4,150 D303 0 133 26,522
Other 1I1Il, 1V 12,269 3,769 2,083 0 78 18,199
V=-VI 1| 54 178 591 0 23 8L6
South Central L9,763 25,531 9,693 172,234 548 257,769
e il 24 171 10,168 2,511 0 LA S i Re
I11E, IVE 9,729 11,290 3,928 0 153 25.100
Other 111, 1V 15,835 3,954 3,212 0 30 23,031
V=V111 28 119 L2 0 28 217
Great Plains 9,363 33,944 11,470 190, 184 553" 252,514
B 6,331 8,935 8,063 0 1,144 24 473
|1 1E, IVE 2,102 18,456 1,662 0 5,043 27,263
Other 111, 1V 903 6,062 170 0 1,366 8,501
V=VII| 27 491 1,575 0 0 2,093
Northwest 303 8,286 2,013 48,243 204 59,049
I, |1 64 1,222 771 0 38 2,095
I11E, IVE 112 5,565 183 0 97 S L
Other 111, |V 82 1,488 1,036 0 56 2,662
V-VI1I| L5 11 23 0 13 92
Southwest 10,513 3,558 764 123,697 216 138,748
o L 2,956 812 82 0 92 3,942
|11E, IVE 4,130 721 L61 0 68 5,380
Other 111, |V 3,190 1,803 221 0 L7 5,261
V=-VIII 237 222 0 0 9 468

a
Including other hay and cropland pasture,

b

Summer fallow lands and orchards and vineyards.

.
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Table /. Irrigated acreages by major zones under high export prices

in 1985 (Model 2.1).

Zone and Close ﬂ'«l]a b
soil class Row grown hay Pasture Other Total
(000 acres)
United States 12,336 4,369 7,378 9,503 1,600 35,186
[ I 8,716 1,905 4 177 0 934 15,732
| 11E, IVE 1,391 544 783 0 210 2,928
Other 111, IV 2,209 1,868 2,325 0 431 6,833
V=-V111 20 52 93 0 25 190
North Atlantic 0 0 0 0 0 0
T 5 0 0 0 0 0 0
I11E, IVE 0 0 0 0 0 0
Other 111, |V 0 0 0 0 0 0
V=-VIII 0 0 0 0 0 0
South Atlantic 0 0 0 0 0 0
Jipsllnd 0 0 0 0 0 0
|11E. IVE 0 0 0 0 0 0
Other |I1I, IV 0 0 0 0 0 0
V=VI1II 0 0 0 0 0 0
North Central 0 0 478 0 0 478
1, |1 0 0 358 0 0 358
RELE. S INE 0 0 4 0 0 L
Other 111, IV 0 0 116 0 0 116
V=VI 1] 0 0 0 0 0 0
South Central 2,170 656 285 198 87 3,396
Jez il 1,144 304 231 0 86 1,765
| LIE, |VE 254 36 52 0 1 343
Other 111, 1V 772 315 2 0 0 1,089
V=V 111 0 ] 0 0 0 I
Great Plains 4,897 1,273 2,470 5.394 1/ 14 051
I 3,745 848 1,718 0 5 6,316
JIJE, 1VE 708 156 252 0 3 1,124
Other 111, IV 439 269 500 0 3 15911
V=V 11| 5 0 0 0 1 6
Northwest 1,738 ],6q3 2,710 2,366 679 9,136
AN 1,140 574 1,208 0 394 3,316
FIUVE, HVE 249 250 296 0 108 903
Other 111, 1V 337 768 P 0 164 2,382
V=-VI || 12 51 93 0 13 169
Southwest 34531 /97 1,435 1,545 817 8,125
I, | 2,687 179 662 0 LL4g 3,977
| 11E, IVE 180 102 179 0 93 554
Other 111, |V 661 516 594 0 264 2,035
V=-VIII 3 0 0 0 11 14

‘Wncludinq other hay and cropland pasture.

b ; -
summer fallow lands and orchards and vineyards.



Table

2 - . . 4 -
28. Cropland utilization by major zones under high export

e e
=

IT1CES
in 1985 (Model 2.1). |

Zone and Available land® i Unused cropland

soil class Dry Irrig. Dry Irrig. Total

(000 acres)

United States 344,172 29,437 13,967 652 14619
I 1 175,594 18,107 32 358 390
l11E, IVE 93,982 L, 768 2,353 117 2,470
Other 111, IV 61,392 6,256 1,677 105 1,782
V-VilI1 13,204 306 9,905 ]2 ) 977

North Atlantic 10,268 0 1,755 0 1,755
I, L 838 0 0 0 0
I11E, |VE 2,743 0 827 0 827
Other 111, 1V 2,140 0 381 0 381
V=-VIiili 547 0 GL7 0 647

South Atlantic 22,477 0 2 .426 0 2 426
P L 12,724 0 0 0 0
I11E, IVE 4,196 0 591 0 591
Other 111, 1V 4,534 0 812 0 812
V=VI1i 1,023 0 1,023 0 1,023

North Central 144 L70 LB1 3,259 0 3,259
I, 1 97,001 358 0 0 0
I1IE, IVE 26,150 L 68 0 68
Other 111, IV 1175522 119 161 0 161
V-Vii| 39l 97 0 3,030 0 3,030

South Central 85,427 3,734 3,499 226 3,725
1, Il 35,147 2,458 32 126 158
I11E, IVE 24,932 388 344 0 3L
Other 111, IV 22,366 879 299 91 390
V-VI1] 2,982 9 2,824 9 2,833

Great Plains 61,651 3,795 2,299 129 2. 428
[~ 23,876 6,028 0 0 0
I11E, IVE 26,145 1,989 339 33 422
Other 111, 1V A By | ,688 5 0 5
V-VIi1i1 3,913 )0 1,955 46 2,001

Northwest 95,428 5,884 35 0 3653
1, | 1,538 2,78 0 0 0
I11E, IVE 5,188 1,066 0 0 0
Other 111, 1V 2,32¢ 1,893 0 0 0
V-VI11I 37H 1Lk 353 0 353

Southwest 10,451 9,543 376 297 67/3
=i 470 , 482 0 232 232
I11E. IVE 4,628 1,321 1 84 34 218
Other 111, IV 4,785 1,677 19 14 33
V-VIlI 568 63 173 17 190

dlﬁcludea only cropland available for endogenous crops.,
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Table 29. Land rents (marginal value products) under the adjusted

target prices (Model 1.2) and the high export prices
(Model 2.1) in 1985.
Zone Model 1.2 Model 2.1
(Dollars per acre)
United States 31.59 92.62
North Atlantic 10.84 22.99
South Atlantic 14.65 56.89
North Central 37.74 112.08
South Central 33.21 939279
Great Plains 23.39 70.92
Northwest 40.00 89.92
Southwest 23.97 65.57

Regional location of production and commodity prices

Comparing regional location of production under Model 2.1 to location
under adjusted target prices (Model 1.2) reveals only minor changes. The
change in production under the high export price assumptions (Model 2.1)
resulted from increasing intensity of production in almost all regions.
The decrease in hay acreage is most pronounced in the Corn Belt and in the
wheat growing regions where the hay crops are replaced by the exported
crops: corn, wheat, sorghum, and soybeans. The additional acres of the
row crops spread west and north of the traditional Corn Belt states.

In general, commodity prices increase in the same proportion as export
prices increased from Model 1.2 with moderate exports to Model 2.1 with
high exports. For example, the export price of corn increases from $1.50
to $3.00 per bushel, and at the same time, the national average selling

price of corn increases from $1.45 to $2.86 per bushel (Tables 20 and 30).

- e e =



National selling prices are not the same as export prices because of
transportation costs between the location of production and the exporting
market regions. But, the weighted average commodity prices for all the
exporting market regions (coastline regions) are exactly equal to thi
export prices. The average cost of transportation for export, is equal
to the difference between the export price and the national selling pric
For example, the average cost of transporting one bushel of corn for export
is 14 cents (53.00 minus $2.86). 'he commodity location price account:
for up to 16 iﬁEIW‘ﬁ[1t of the total commodity price in the case of sorghun
and as little as two percent of the total commodity price in the case of
corn (Table 30). The relatively large increases in the price of feed grains

and roughages are reflected in proportionate increases in the feed costs

portion of the livestock activities. [he price of pork increases by 37
percent and beef by 27 percent (Tables 20 and 30), reflecting the higher

nonfeed costs per unit of output of the beef sector. The reduction in
the per capita consumption of beef and pork in response to the higher
prices (Table 5) also has an impact on the final equilibrium of livestocl
and commodity prices. The lower total demand allows the livestock to
concentrate relatively more heavily in those areas where its production

is efficient and tends to reduce the feed price impact.

Feed consumed by livestos k

—— e r -_—— e ——

Many of the changes in feed consumption are the result of the relative
change in the level of the per capita consumption of livestock product
mentioned above. [he decline in the consumption of livestock atffects the
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lable 30. U.S. average commodity supply, location, and total prices
under high export prices in 1985 (Model 2.1).

. ] : Supply LLocation Total
Commodity Unit : Uele :
: price price price
(Dollars per unit)
Corn (Bu. ) 2.79 0.07 2.86
Sorghum (Bu.) 2.73 0.55 3.28
Barley (Bu. ) 2.53 0.00 2.53
Oats (Bu. ) 1.26 0.00 1.26
Wheat (Bu.) 3.25 (.55 3.80
Soybeans (Bu.) 5.42 0.17 5.58
Legume hay (Ton) 42.11 L.07 L6.18
Nonlegume hay (Ton) Lo L6 0.00 45 .46
Silage (Ton) 13.04 1.61 14,66
Cotton (b)) 0.54 0.66 0.60
a
Pork (Cwt.) 56.51 0.43 56.94
=y
Milk (Cwt.) 6.13 0.59 6.73
c
Beef (Cwt.) 88.76 0.84 89. 60
“Carcass weight equivalent.
b2s. .
Milk equivalent,
relative use of the feed components. Consumption of feed grains, high
protein supplements, and wheat is reduced by 300 million bushels, 12,2
billion pounds, and 44 million bushels, respectively. These quantities

can move directly into the export market. The 121 million ton reduction
ln roughage allows for a reallocation of their acres to the export crops

(Tables 21 and 31).




Table 31. Feed consumption by class of livestock in the United States
under high export prices in 1985 (Model 2.1).

Feed _ High protei n
- * ol 1 . = !
Class grains supplements” Wheat Forages
(000 bu.) (000 cwt.) (000 bu.) (000 tons)
Beef cows 65,501 472,323 0 232,370
Beef feeding 228,388 85,077 0 174553

Dairy 1,410,733 60,878 0 38,124

n

-

65,231 154,351 159 1,961

Hogs L,

All n}ttlurd 21236 249 064 41,794 96,113

Total 4,781,088 591,693 41,953 146,121

a_. .
Corn equivalent.

b

"Includes soybean and cottonseed oilmeals and high-protein grain
supplements. Does not include animal protein supplements.

of

C i 1 i T
Includes legume hay, nonlegume hay, and pasture, corn, and yreghum

silages in hay-equivalent tons.
Includes sheep and lambs, broilers, turkeys, eggs, and other
livestock.
Production Location Pa
50 Percent of the 1969 Acres (Model 2.2)
Model 2.2 is the intermediate step between the higher restrictive
production location alternatives and the removal of these restricti

altogether. Under Model 2.2 assumptions, a minimum of 50 percent in each

region of the number of acres planted in 1969 is required in 1985 for the

following crops: corn, wheat, sorghum, ybeans, tton, and legur '
A . 1 o 4= Sy i 1 X R - § = =1 o - T e R ] 1™ ]"‘r_ | | ) /s ] 5 11 "'.-.J
A maximum Oof only ZLUU percent oI L[he acrt pLaANCH Ll | &5 i LL1OWEd

in 1985 for all the above crops except for legume hay, in which case
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The change in regional production location price is sometimes
substantial; however, the effect of the increase in regional flexibility
on the average price of commodities is quite small (Tables 30 and 32).
This iﬂ]}?lii."hi that the total gain to the economy, 1f measured in terms of

opportunity costs of production, obtained from an increase in flexibility

of location of production, is quite small.

r'l'r'i.'.ll._i

Table 32. U.S. average commodity supply, location, and total
under high export prices in 1985 (Model 2.2).

Supply Locat ion flotal

Commodity Unit A : :
Price price price

(Dol lars per unit)

Corn (Bu.) 2. 75 0.08 2.33

Sorghum (Bu. ) 2.62 0.57 3.18
Barley (Bu. ) AL ).00 AL G

Dats (Bu. } s ).00 Jigss

Wheat (Bu. 32T ). 45 3.72

Soybeans (Bu. ) .35 0.13 c L9
Legume hay (Ton) 41. 87 4.29 46.16
Nonlegume hay [ Ton Ui .76 ). 00 L 76
Silage (Ton) 12. 88 1.50 14 38
Cotton (Lb. ) 2 ), 04 ).56
:] P e & I I i %
Pork Cwt . ) '_,ll”‘} 7 0. 44 = I 3

Mi 1 kP (Cwt . ) .14

-4 : : Ve
Beef (Cwt.) 91. b4 . /0 1Z . 54

a.. _ :
Carcass weight equivalent.

5
L

)
Milk equivalent.
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prices in 1985 (Model 3 )

Commodities Unit Production . : ‘xports

Corn nillion bu, ],922.9 4,422.9 3,500.0

Y
D

Sorghum ' 157500 |
Barley : 579.9 222.C 357.9
Oats : 261.4 37 .6 e3¢
Wheat 2,bb2.6 667 .0 1,994 .5
Soybeans
Legume hay million tons 167.0 167.0 B (0

Nonlegume hay 10b. 4 186, 4 0.0

Cotton million bales 18, 1 8. 10.0

Sugar beets million tons 26 .4 26.4 D0

‘Carcass weight equivalent.

b.
[mports.

"Milk equivalents.

The increase in export levels, which results from removing the uppe

fMIFe an Fha ool e e e s e o o
limits on t he regional 1o« dL1071 Of productlion restraints, are great

Model 2.2, the reduction in the location of production restraints did not

ln many cases, increase the potential acreage of the region's most

advantageous crop, as the acreage of this crop was alreadsy

.‘
(]
f

|-
o
=
-
[

limit. In order to reach full production capacity of agricultural com-

*

10d1tles, nhowever many regions have to more than double their cultivated

r
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Table

1N

Dryland acreages

{.b1l)kiL'1

1985

by mais

A 1

1 B

Zone and
sol |l class

United States
e 14
LUTE,
Other
V=VI1lI

North Atlantic
el
4 B i 5
Other
V=-VI11I

South Atlantie
O
1S
Other
V=VIii|

North Central
Lo 14
JUEE,
Other
V-VI111

South Central
I, |1
HEs
Other
V-VI1I

Great Plains
1, 11
ILIE,
Other
V=VIiI|I

Northwest
e
| | IE ,
Other
V=-V111

Southwest
Fian 1Y
Ll LE:S:
Other
V-VI1 11

IVE

i, 1V

|VE

I Pl e

| VE

A, TV

I VE

1, v

| VE

18 15 Do

IVE

til, 1V

| VE

11, 1V

I VE

111, 1V

a
Including

b
Summer

Row

[? !l.]"_ﬁt_'

grown

A

Z0ones

I 1

(= |
}1‘!¥

211,443
130,125
41,378
39 522

61 C:

bq??ﬂ
4 132

631
1,940
17
20,088

135225

2 . 858
3,912
93
112,045
81.215
17,452
13,151
227
48 . 930
21.187

683

5,997
f)ﬂ
14,226
?HETQ
Ss il fD
1,050
27
303

other hay

fal low

(000 acres)

93,702
37,028
36,122
19.071
1.481
1,011
370
509
105

27
2,021
865
772
380

L

i ﬁ ?f?iﬁ
15 766
S Lok
L4 . 200

385

C ol ¥,
L9
7,004

19
1/

5

‘!f!_{]ii
L0000

262

114

»

?

2,832

1

+,.330 ]
1. 433 1
11
b, 156 1
'ij.
] .34 |
1 758 A
167
1 Croplant
1 o1

£ 7
N
¥ f

819
(63
» it
ol e!

9L
p
311
Ch!
) §
L
.569
-"|F
- ¥
772
S
I:_',I‘I‘
2
b |
] .-'IIlI 1
193
35
71
319
771
. y
y 3
,] L)
23
¥ )
J oY
291
¥
Flll:'-
o L I |
| ) =
L]
5 A
1M

under

high exp

.1]'[

prices

b
ture ﬂ'!_i]t‘l' anl |]
491 7,431 993,100
0 1,868 188,021
|_] F:' .-.Ii:." 0] ._\ S f "" J
|_. :-‘l I! :'1 Ble] '|r|

3 2

.Ii : x-:.l":-“'.l
:'.l? - .} 1 I.I
|

.obh

| 3f] Z ,ﬁ 35%
0 27 163
0 260 14.615
0 91 L, 586
0 1,070 6,532
0 134 231
. 235 262 199,276

0 gl 100,053
0 67 26 548
0 78 18,240
0 3 1,200

Ly
¥
|.~| ] 1: !Jlln")
. J L
0N R LR
1 R} 119 'c2 . 0490
# & ¥
] r - 1 ] -1'I+ % "ll 1
= )
| Vi 3 LD,
| 1 , Ly
' i o S, HO 2
. : .J ’
) 0 2 09
y 43 171 | | |
] 303 10
‘. ~7
) )7 941
) )1 alol
0 13 Vi
b 1 1_.']&"_1‘ :"1
) 1 0 993
J fD : I
i r .I? ]



I 1 1E.. VWE
dther 111, |V
V=V11|

North Atlanti
| 2 kil
| 1E, IVE
Other 111, 1V
V=-VI111

Ssouth Atlantic
Rl |1
i 11E, IVE
Other 111, |V
V=-VI11]

North Centra
1, 11
WA A A5
Other II1I, 1V
V=VI11|

South Central
e
I11E, IVE
Other 111, 1V
V-VIi 1|

Great Plaines
TS il
I 11E, IVE
Other 111, 1V
V=-VI1 ||

Northw est

L FES S HVE

Other 111, |V

V-VI1I
bDouthwest

Pt |

L E PV E

Other I, 1V

V=VI111

.. § & ._.' __.'
= R
o,b05

1,425
2,109
20

0

0
U

o

QIODIOOIOID O OO0

2,245
1,218
253
774

0

L 822
3,704
748
365

5
1,738
1,138
251
337
12
3,434
2,625
173
633

3

(000 acres)

5. 468 6,816
1,985 4,053
728 1,069
2,703 [P he 7
52 97

C 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 L67

0 358

0 4

0 105

0 0

628 235
279 181
35 52
313 2

| 0
1,584 2,743
961 1,636
341 524
282 579

0 4
1,843 2,518
572 1,204
250 310
970 911
51 93
1,413 853
173 674
102 179
1,138 0
0 0

Pasture Other! Total
9,503 1,600 35.626
0 934 15,657

0 210 3,432

0 431 6,840

0 25 194

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 467

0 0 358

0 0 4

0 0 105

0 0 0

198 87 33393

0 86 1,764

0 1 341

0 0 1,089

0 0 1
5,394 17 14,560
0 - 6,306

0 8 1,621

0 3 1,229

0 ] 10
2,366 679 9,144
0 394 3,308

0 108 919

0 164 2,382

0 13 169
1,545 817 8,062
0 L4g 3,921

0 93 547

0 264 2,035

0 11 14

éiIncluding other hay and cropland pasture.

I

jSummer fallow lands and orchards and vineyards.




produced on almost two million acr: les | and . Under the gi - tt

export limit of 10 million bales, the removal [ the production restraint




e and

SOl cClass

United States
e g

il JE s LVE
Other 111, |V
V=VIII

North Atlantic
i i |
111E, IVE
Other 111, |V
V=VI1I

South Atlantic
sl
BILE S LVE
Other 111, IV
V=VII|

North Central
I, 11
LILE:., JIVE
Other 111, IV
V=-VI1li

South Central
1, |1

LY ES CLVE
Other 111, 1V
V=VI1]
Great Plains
I, |1
I1IE, IVE
Other 111, 1V
V=VI1 |
Northwest
b5 1
INIE. 1IVE
Other 111, 1V
V=VI1I|
Southwest
N
FITE . IVE
Other 111, IV
V=V 111

=
Availlable land

Unused cropland

Dry Irrig. Dry Irrig. Total
(ooo acres)
344,172 29,437 9,606 384 9,990
175,594 18,107 0 238 238
93,982 4,768 517 /5 592
61,392 6,256 175 14 189
13,204 306 8,914 57 8,971
10,268 0 479 0 479
L 838 0 0 0 0
2,743 0 53 0 53
2.140 0 0 0 0
547 0 426 0 426
22,477 0 1,023 0 1,023
12,724 0 0 0 0
L. 196 0 0 0 0
4,534 0 0 0 0
1,023 0 1,023 0 1,023
144 L70 481 2 .850 0 2,850
97,001 358 0 0 0
26,150 L 43 0 43
17,522 119 131 0 131
3,797 0 2,676 0 2,676
85,427 3,734 2,476 8 2,484
35,147 2,458 0 0 0
24,932 388 0 0 0
22,366 879 20 0 20
2,982 G 2,456 8 2,464
61,651 9,795 2,260 83 2,343
23,876 6,028 0 0 0
26,145 1,989 300 41 341
7 o 1 1,688 5 0 g
3,913 90 1,955 42 1,997
9,428 5,884 353 0 353
1,538 2,781 0 0 0
5,188 1,066 0 0 0
2,328 1,893 0 0 0
374 144 4 0 353
10,451 9,543 165 293 L58
470 6,482 0 238 238
L. 628 1,321 121 34 155
L,785 1,677 19 14 33
568 63 25 7 32

d

“Includes only cropland available for endogenous crops.







the western

) 14 Vithdrawals and consumptive use of water in
river basins under high export prices in 1985 (Model 2.3).
Projected 1985
Total Municipal and )
River basin 1970% Agricul ture industrial® Other Total
(000 acre-feet per year)
Withdrawals
Western basins 182,896 89,302 41,962 6,248 137,512
Missouri 26,880 15,146 5,174 1,734 22,054
Ark.-White-Red 13,440 4,911 8,486 0 13,397
Texas-Gul f 23,520 5,313 13,164 0 18,477
Rio Grande 7,056 L 850 1,084 0 5,934
U. Colorado 9,072 3,424 690 189 4,303
L. Colorado 8,064 5,569 1,013 19937 8,519
Great Basin 7,504 2,950 742 1,177 4,869
Col.-N. Pacific 33,600 17,355 5,109 0 22, L6k
Cal.-S. Pacific 53,760 29,784 6,500 15294 37,495
Consumptive use

Western basins 82,432 /5,778 17,382 5,550 98,710
Missouri 13,440 13,282 990 1,734 16,006
Ark.-White-Red 7,616 4,662 1,691 0 6,353
Texas-Gulf 6,944 4,202 6,845 0 11,047
Rio Grande 3,696 3,612 L52 0 L 064
U. Colorado 4,592 2,828 286 141 3,255
L. Colorado 5,600 5,244 413 1,746 7,403
Great Basin 3,584 2,385 285 849 3,519
Col.-N. Pacific 12,320 15,000 907 0 15,907
Cal.-S. Pacific 24,640 24,563 55513 1,080 31,156

d
Source:

Marry and Reevers [10, Table 17].

Includes rural domestic, municipal, self-supplied industrial,
recreation, mining, and thermal electric power.

C : :
Includes onsite uses and water exports out of the western basins.




percent (Table 39), but this is accompanied by a significant increase in
exports. Using the prices obtained under Model 2.3 as weights (Table 39),
the value of the exported commodities increases by 3.2 billion dollars or
by 10.6 percent over the Model 2.1 level.

The removal of the locational restrictions of production reduces
all location prices to zero, and price variations between different regions
under Model 2.3 (no location restrictions) reflect only transportation
costs.

Table 39. U.S. average commodity supply, location, and total prices
under high export prices in 1985 (Model 2.3).

. . Supply Location Total

Commodity Unit price orice price
(Dol lars per unit)

Corn (Bu. ) 2.82 0.00 2. 82
Sorghum (Bu. ) B v 0.00 311
Barley (Bu. ) 2.58 0.00 2.58
Oats (Bu. ) LTk 1. 0.00 L2
Wheat (Bu.) 3.70 0.00 3.70
Soybeans (Bu. ) 5. 41 0.00 5. 41
Legume hay (Ton) 48,30 0.00 48.30
Nonlegume hay (Ton) 45.91 0.00 45 .91
Si !age ( Ton) 15.45 0. 00 15. 45
Cotton (Lb.) 0.56 0.00 0.56
Pork? (Cwt. ) 56.79 0.00 56.79
MilkP (Cwt.) 0.00 6.22
Beefd (Cwt.) 30 . 94 0.00 90,94

Carcass weight equivalent.

t

N :
Milk equivalent.




Feed consumed Hy livestock

Livestock production under Model 2.3 is the same as in Model 2.1,
but some changes occur in the rations of Model 2.3 (Table 40) as com-
pared to Model 2.1 (Table 31). The beef cow ration is based entirely
on forages--hays and silages. The beef feeding ration also indicates a
substitution of forages for feed grains. Those two changes result in a
decreased use of about three million bushels of feed grains for the live-
stock of Model 2.3, offset by an increase of about eight million tons of
forage.

Table 40. Feed consumption by class of livestock in the United States
under high export prices in 1985 (Model 2.3).

Feed High protein "

Class grainsa Supplementa} Wheat Forages
(000 bu.) (000 cwt.) (000 bu.) (000 tons)

Beef cows 0 -977 0 236,333
Beef feeding 99,353 84,769 0 82,107
Dairy 1,385,937 55,521 0 37,760
Hogs 1,833,042 151,557 0 1,928
All otherd 1,203,187 249 . 064 41,794 96,113
Total 4,521,519 539,934 41,794 454 241

a._ .
Corn equivalent.

Includes soybean and cottonseed oilmeals and high protein grain
supplements. Does not include animal protein supplements. Negative
number indicates that the supply of high protein supplements by-pro-
ducts from animal slaughter is greater than the amount consumed as feed.

C . :
Includes legume hay, nonlegume hay and pasture, corn, and ,
sorghum silages in hay-equivalent tons.

Includes sheep and lambs, broilers, turkeys, eggs, and other
livestock.




The removal 0f the upper limit on the acreage of legume hay increase
it by more than eight million acres. The alfalfa which substitutes for
the TDN of the feed grains also reduces the demand for oilmeals because
of the higher protein content of the legumes. The legumes are also en-
couraged by their nitrogen carryover, which reduces the demand for
commercial nitrogen. [he more efficient production pattern also results

in an increase in the acres available for producing export commodities.

Policy Implications and Export Capacity

The results presented in this section have far-reaching implications
for any agricultural policy which encourages all-out production. Under
high prices, agricultural exports can be expected to increase substantially
over the export level which U.S. agriculture experienced in the last
few years. Even when the regional allocation of production is not optimal,
the possible expansion of production and exports is extensive.

Three models have been presented in this section. All three models
assume the same export prices (Table 24). The three models are different
only with respect to the regional location of production specifications.
The most restricted situation is presented in Model 2.1 and most unrestric-
ted in Model 2.3.

Results under high export prices with a 50 percent production
restraint (Model 2.2) show only minor differences from those under high

export prices with 80 percent production restraints (Model 2.1). There-

fore, only two models of this section (Models 2.1 and 2.3) will be

compared to the adjusted target prices model (Model 1.2).




prices (Figure 18) is presented in terms of the adjusted target
‘ices model (Model 1.2) and the high export prices models (Models 2.1
and 2.3). Further increases in exports can be generated if, in addition
to high export prices, the optimum regional allocation of production,
subject to regional availability of resources, can be obtained (Model P B
Due to the increase in export prices alone, by 1985 export of feed grains
could increase from 1.4 billion bushels, if the adjusted target prices
(Model 1.2) are realized, to 5.5 billion bushels if the high export prices
(Model 2.1) are realized--up almost four times. Other substantial in-
creases 1n exports due to high export prices are also obtained for wheat,
soybeans, and cotton in 1985 (Figure 18).

Such a massive export level requires great reorganizations of farm
production, transportation systems, and marketing channels. The possibility
of export levels as high as presented in this study is highly dependent
on the availability of a worldwide market for U.S. food and fiber. If
the quantities produced are to be sold at the prices used in this study,

a whole set of questions might be asked concerning possible buyers who
can afford to buy U.S. farm products at the supply prices indicated.

Under adjusted target prices (Model 1.2), total net value of the
seven export commodities is $5.9 billion (1972 dollars). This total
export value increases to $31.5 billion under high export prices (Model 2.1)
and to $33.8 billion under high export prices with no regional restriction

on production in 1985 (Model 2.3). The latter is almost a sixfold increase.

13 _ :

For the year ending December 31, 1973, the exported value of the
above seven crops is $12.6 billion, which is only 71 percent of the total
value of food and fibers exported in that record year amounting to $17.7

billion |6].
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with land use under high € Xport gll'i_:'. and a maximum soil loss of five

tons per acre (Models 2.1 and 2.3, Table 41). Model 2.3, as mentioned

earlier, does not specify any restriction on the regional location ol
production.

The tight supply of land under a five-ton soil loss limit is clearly
: presented in Table 41. Not only a very small number of acres remalns un-

used under high export prices with no restriction on the location

production (Model 2.3), but most of the unused land (about 90 percent) is
i on land classes V to VIII and subject to high erosion. Of the total
unused land, only about one million acres (less than one-half of one percent
of the total available land) is on land classes I te IV, which under normal
conditions has a good chance of meeting the maximum of five Ctons per acre
soil loss requirements.

The high commodity prices are the major reason for the land rents
(marginal value products) increasing more than threefold (Figure 19) from
the adjusted target prices analysis (Model 1.2). The increase in land
use attributed to the removal of the regional production restralnts brings

an additional 4.6 million acres into cultivation. [his increase in land

use 15 af -'i-‘['.!;‘-'i'.'!i.x'-.i 1Nl 1ncrease 1n cthe averagt inid rent I'f pEert ent

from $92.62 per acre under high export prices with regional produt
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Table 43. Other results summarizing adjusted target prices (Model 1.2)
and high export prices (Models 2.1 and 2.3) in 1985.
_ Item Unit Model 1.2 Model 2.1 Model 2.3
Per capita cost" dollars 170.36 192.06 189.70
Net value of export million dollars 5,940 31,530 33,719
Total soil loss million ton Y. 722.8 997.1 1,010.4
Average soil loss ton/acre 5.1 2.78 2.78
Average water value S/acre foot L2229 18.93 19,53
Average land rent dollars/acre 31.60 92.62 108.36
Total nitrogen purchased million 1b. 16,445.7 23,905.2 23,375.2
N purchased per acre 1b. 48.76 66.59 64.29
N applied per acre 1b. 69.86 82.55 79.88
Total farm income’ million dollars 14,305 37,684 43,715
“For raw endogenous commodities only.
b__ , _
Farm income includes total return to land, water, and labor.
Farm income, defined as the total return to land, water, and labor,
increases by about 163 percent (Table 43) from the adjusted target prices
and moderate exports (Model 2.1), to the high prices and high exports

(Model 2.3). Under complete regional

come can be even higher. Under high exports,

be subject to higher costs of all

for these inputs.

adjustments (Model 2

however,

.3),

farm in-

farmers may possibly

inputs resulting from the higher demand




Environmental impact

In the framework of this study, no serious nomi nroblems seem ti

be presented if soil loss 1s Testrit ted to a maximum of five tons p¢

acre. It is interesting to note that the total soil loss, under hi
exports with the O5-ton per acre maximum soil loss (Mod st 3 J

60 percent of the soil loss under noderate exports and the l0-ton maximun
per acre soil loss | Model 1.2 rable 43). Not only do soil loss restrictlion
not seem CO poOsSe 4a problem for 1ncreasing exXports but b Ippropriatt

reallo« :-ll.il._‘ll'l. of pl'-.'ldlh tion, eXporcts il D increased and sol 1 loss can be
reduced at the same Cime, s the con P rison between Models 1.2 and <£.)5

(Table 43) indicates.

-
-
-
s
i
[
-~

:'Eitl'l.“jﬂ)c!] purchased 1s defined as thi imount of ni
the total nitrogen obtained from livestock manur and legume production.
Under high export alternatives (Models 2.1 and Z.3), the quantity Ol nitr

gen purchased

is up by almost 50 percent over the level in the moderat

export alternative (Model 1.2, lable 43). I'ni is mainly due | an increas

in cultivated acreages but also to a larger application per acre whicl

-

becomes profitable under the high export and lomestlic prices. [t
interesting to note (Table 43) that both the tal nitrogen 11 -

the nitrogen applied per acr« in be redu when a complet r







=
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Table 44. Nitrogen restriction levels a 1T for each crop in
rat : £
1 et s TS < . G g '~ ] ‘ i | il ' }
under restricted nitrogen modce lode ] . 1 and 7l JIF

— o — e — = — e —— = —_—— S S —_— — o — I

Barley 55 0
Corn grain 110.0
Corn silage 110.0
Cotton 30.0
Legume hay none
Nonlegume hay none
Oats . 55.0
Sorghum grain 110,0
Sorghum silage 110.0
Soybeans none
Sugar beets none

wWheat 55.0

=
—
- -
]
—
[

-
8

Model 3.1 is the first of the two fertilizer restriction alternativi
The model evaluates the economi implications for the agricultural indust:

as a result of imposed nitrogen—-use limit Fable 44). 'he export level
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lID1lE [0, «0. dAVerdge commodlly Ssupp , 10ocation, and total prices under
restricted nitrogen use at moderate exports in 1985 (Model 3.1).
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Carcass weight equivalent.
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Milk equivalent.
per capita cost of food and fiber. Per capita food and fiber cost (row

endogenous commodities only) under restricted nitrogen use at moderate exports

(Model i-l_} increased only §2.03 (ll ]H*I'LL'IH} PEer year over the unrestricted




fertilizer—-use level (Model 1.2). lhlis 1ncrease 1n the

of food and fibers indicates the small in 1 1itrop
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on farm prices when livestock wastes and legumes can be substituted in

the rotation and only moderate export levels are

Agricultural Exports in 1985 (Model 3.2)

Model 3.2 addresses itself to the problem of restrictilions
application of fertilizer while facing an expanded d
of U.S. agricultural products. If high exports such as
in this study should occur in the future, the qu
agricultural sector maintain the high level of export
nitrogen use? The analysis coveil the imj
and on the U.S. consumer's food and fiber budget while maintaining exports
at their high levels.

he comparison is based on forcing the export level f agricultur

commodities to the level obtaline

i i inael | L1l 1] I ! el 1 | el uUsi |
high export analysis (Model 2.1, Tabl ) . Mod: imulalt 1¢h
export situation when only limited thie ] roducti
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'he total reduction in nitrogen application under restricted fertilizer
use at high exports (Model 3.2) is 2,668 million pounds or 1.3 million
tons of nitrogen per year (Table 49). This is equal to a reduction in
fertilizer purchases of $373.5 million per year with a nitrogen price equal
fable 49. Nitrogen use by major zones at high exports under unrestricted

trogen use (Model 2.1) and restricted nitrogen use (Model
2) in 1985.

ni

: 4

Zone Model 2.1 Model 3,2 Percent Chanege

(million 1bs.)
9

United States 23,905 21,223 -11.22
North Atlantic 272 203 -25.37
South Atlantic 1,919 1,648 -14,12
North Central 7,427 6,248 -15.87
South Central 6,622 6,275 -5 .24
Great Plains 5,636 5,159 -8.46
Northwest 1,260 1119 =L SIS,
Southwest 769 570 -25.88

to 14 cents per pound. The 11 percent reduction in nitrogen application
under high exports is larger than the reduction in nitrogen applied under
restricted nitrogen use at moderate exports (Model 3.1). The larger
reduction is consistent with farmers harvesting more acres and utilizing

more fertilizer per acre under the higher exports and higher price alter-

natives (Model 3.2). The higher commodity prices yield a higher return
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under restricted nitrogen use at high exports in 19865

Commod1ity Unit
{20 l.;‘!' S per unict)
Lorn (Bu., ) . IH H RN

Soraghum (Bu. Sy §ISHAT, 4.10

b
=
T |
-

Barley Bu. 3 . 21

Oats ( Bu.) |- 68 0.00 ¢

L
=
=
=
+
—~

Wheat

Soybeans (Bu. ) . 60 0.18 6. 78
Legume hay (Ton 52 .26 C, D6 5754

-
.|
:
o]
.
a0
-
=
-

Nonlegume ha:
c " i : - " | o N i 0 3L
Silage (Ton) 17.05 2.30 1955
Cotton (Lb.) 0.49 ).07 0.56

Pork ? (Cwt.) 65 .71 0.52 66.23

MilkD (Cwt.) 6.81 0.67 7 L8
Beef 2 (Cwt. ) 106.02 1.01 107.03

= | ! . -
Carcass weight equivalent.

b

Milk equivalent.

Policy Implications
The main purpose of the reduced fertilizer models is to evaluate
the economic effects on U.S. agriculture of a reduction in the amount ol

commercial nitrogen used per acre as an environmental measure, This change

Lronmental concerns. The

[=
—
=
L
.—
™~
Y
-
4
L
=

would serve both energv conservati

L 9

reduction in nitrogen use is entirely a reduction in nitrogen purchased,

farmers essentially utilize all of the nitrogen available from legume crop

o=
[

and livestock residue before purchasing commercial fert
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Kkports national land rent is up almost 40 dollars per acre (Figure 22

lhe increase in land rents resulting from restricted fertilizer use varies

greatl lv between regions: the more p!-.n;im tive regions .éi-.;1! 1V greater changes
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in land rents. In summary, the imposition of fertilizer-use restrictions

it high exports can be expected to hav 1 substantial effect on land rents.

L]

the protfitability of the agricultural industry ind eventually on the cost

of food.

Water use
he effect of a nitrogen restriction on water use is reflected
through changes in the value of water rather than the amount f water us:
This is due, to the relatively inelasti vater supply assumed in the mod
atfter 1980. 'he characteristics of the value of water chang imnder re-
stricted fertilizer use are quite similar to land rent changes (Figure 23).

Only small increases in the value of watei

"
(S
——

=

s

—

-
-

=

s

-

fertilizer use at moderat: exports. In the other hand., under restricted

accur in the western basins. Lhi

g
+

per acre-foot under restricted fertilizer application at Lgh export
For some river basins however the change in the value of water 1is sub
stantially hig

hange in the value of water is seen for the Rio Grande River basin wher

the value of water (marginal value product) i the

T'his is due t the fact that t horta ! tl io Grand B
1s being satisfied by d: linizat 1tel 100 per ,
World food cost
%
' In summary, the 1 e 4 I Es ' | | ) ¢
F e L L terti I £ | I I
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concern Oor because orf an energy shortage, are highly dependent
level of demand maintained when nitrogen use is restricted. 'he moderate
export level presented is near the 1972-73 export levels of the agricul-

tural commodities. The results indi
can be expected on agricultural production in the long run if export I

nain at that level. Of course LI the supply of nitrogen is short fo

a gilven year, some reduction in yields and production in be expected foi

-4

that year. However, given sufficient time rarmers could substitute otl
resources for nitrogen and alter theii ftarming methods in such a way that
more nitrogen will be supplied from legume crops and most of the nitroger
in livestock residue will be returned to the soil. Under such circumstancs
production, exports, and the cost of food can be back near their long-run
trends.

A complet: different picture exists if nitrogen use is restri
at high export levels. We could expect a shar rise in the food
exports remain at the same hi level. 'he higher prici I farm produ«
increases the farm level price I food and also increases farm incor
4 gredter proportion than the i1ncrease 1in the magnitude I Ehe onsumers '

food bill.
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