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Preface

American agrim,e].ture has undi rgone dramatic k_‘}‘!{ifﬂ;_.;E'S over the last

1

few yvears. During the 1960s and early 1970s, it struggled along under

surplus capacity relative to demand and prices that were not acceptable

to ftarmers.

™

Farm prices and income were supported by a complex of federal
e - : .

programs emphasizing direct payments Io1 withholding land from produc-

tion, nonrecourse commodity loans, and heavily subsidized internationa ]

o

. |

food aid. This situation of surplus capacity and depressed prices and

incomes was quickly inverted, however, as poor weather and crop shortfalls

3

in Eastern Europe and other world regions, along with changes in certain

other variables, translated into a huge increase in demand for U,S,
grain exports. This demand increment soon threaded through the agri-
business sector and rapidly translated into much higher farm prices and
income, consumer food costs, and land values.

With these two contrasting situations both prevailing over the past
half dozen years, the question arises as to the future for American
agriculture and the appropriate direction for future farm policies
At the request of the Office of Planning and Evaluation, Office of the
Secretary of Agriculture, U.S. Department of Agriculture, an existing
simulation model developed by the Center for Agricultural and Rural

- |

Development (CARD) was extended and adopted to pr

f
]
.
iy
IF"
=
T

comes which could fall on American agriculture, depending on the policies

markets, and other economic environment that surrounds it, Sever







x1

alternative futures have been simulated and are statistically expressed
in all major variables relating to agriculture. The model used is national
in scope and incorporates submodels for livestock, feed grain, wheat,
soybeans, cotton, tobacco, and all other crops. Simulations are made
for a period from 1975 to 2000.

Several seminars were held between the CARD staff and personnel
of the Office of Planning and Evaluation. One seminar was held with
these persons and the assistant secreatries of agriculture. Hence, we
are indebted to numerous persons from the U.S. Department of Agriculture
in the formulation and implementation of the project. However, the
final decision on methods to be used, the interpretation of the quanti-
tative outputs, and the policy implications of the results are solely
the expressions of the authors.

We are particularly indebted to Dr. William A. Carlson, Dr. Burl
Back, Dr. Barry Carr, and others of their USDA staff for ideas and
stimulating thoughts during seminar sessions. We are indebted to Dr.
Steven T. Sonka, Iowa State University, for his helpful comments and
critique of the analysis and manuscript, and to Craig V. Fulton, Iowe

State University, for his research assistance,

The Authors
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SUMMARY

Recent 'increases in the foreign demand for agricultural products
has caused a great deal of uncertainty as to the direction American farm
policy should take. Past agricultural policies of supply restriction
and price supports are inconsistent with the low commodity inventories
and high prices we have experienced during the last several years. 1If
the high export levels of the 1973-74 period indicate the beginning of
further growth in the export market, then a program of supply expansion

L]

would be desirable. However, such a policy may result in severe economic

hardship for the farming industry if the growth in exports does not continue.
Farm policies of the 1960s and early 1970s were characterized by

programs of land diversion and price supports in order to maintain a

reasonable return to agriculture relative to the nonfarm sector. Dur -

ing the period from 1961-72, farm programs diverted an average of 54.6

million acres of cropland each year. This represents approximately 27

percent of the total cropland planted to feed grains, wheat, soybeans,

and cotton [38]. A series of unexpected events, such as crop failures

in major importing countries, a decline in the anchovy harvest, and a

devaluation of the dollar, combined to expand the foreign demand to

almost double previous levels. Agricultural policies of the 1960s

were not prepared for such an abrupt change of direction. The result

was a drastic depletion of American inventories of agricultural

products and rapidly rising prices. Consumer groups Were vocal in demand-

ing lower food prices, elimination of acreage restrictions, and new

agricultural policies to increase food production.







xiii

A number of questions have been raised by the events of the last
three years: Is the productive capacity of American agriculture suffi-
cient to meet domestic and foreign demands of recent years at lower crop
prices? Are agricultural policies needed to increase the productive
capacity of American agriculture through increases in research and develop-
ment? How much confidence do we have that export levels of the last
few years will prevail in the future? What are the consequences of ex-
panding the productive effort of agriculture if exports revert back to
their historical growth paths?

This study attempts to provide insight into the long-range conse-
quences of alternative export levels, government agricultural policies,
and levels of productive efficiency. The productive capability of
American agriculture is assessed in terms of its ability to satisfy
foreign as well as domestic needs. Prices of agricultural products, re-
source requirements, and consumer food expenditures are estimated for
various situations.

These types of issues are explored in this study through the appli-
cation of a simulation model of U.S, agriculture, which statistically
describes the behavioral patterns of the agricultural production sector,
The simulation model is a national model with submodels for livestock,
feed grains, wheat, soybeans, cotton, tobacco, and all other crops.

The simulation model estimates 235 agricultural variables for each year
from 1975 to 2000,

Seven variations of the basic model analvze the impact of alter-

native farm policies and export levels on American agriculture,
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xXV

respectively, by the year 2000 because of greater increases in yields
relative to the growth in wheat and cotton demands. By 1995 the growth
in soybean and feed grain acres expands the total acres planted to
wheat, feed grains, soybeans, and cotton to 250 million acres, the
historical cropland base for the four crops.

Farm programs in the trend future maintains stable prices during
the period from 1975-94 through price supports and acreage control pro-
grams. Stable crop prices average $1.89 per bushel for wheat, $1.31
per bushel for feed grains, $3.33 per bushel for soybeans, and $.35
per pound for cotton in constant 1972 dollars. Crop prices increase
after 1995 as demand continues to grow, while cropland available for
wheat, feed grains, and cotton is constrained to the historical base
of 250 million acres.

The initial response of farmers to removal of farm programs in Simu-
lation 2 is to increase production. This depresses crop prices to $1.32
per bushel for wheat, $1.01 per bushel for feed grains, $3.06 per bushel
of soybeans, and $.18 per pound of cotton during the period 1975-89. By
1994 crop prices begin to increase as crop demand begins to reach the
supply capacity of the trend future.

Gross farm income grows steadily under the farm program in Simulation
1 with a growing demand for agricultural commodities. Cross farm income
reaches $83.3 billion in 1985 and $112.2 billion in 2000. Total net farm
income under Simulation 1 increases to $29.6 billion in 1985 and $42.1
billion in 2000. Without farm programs (Simulation 2) total net farm income

is lower at $2'.9 billion in 1985 and 8$37.8 billion in 2000.
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In both of the trend futures, the number of commercial farms (sales
greater than $2,500) is assumed to decline to 1.3 million by the year 2000,
Declining farm numbers combined with growing farm income increases net income
per commercial farm from 11,036 in 1969-72 to $18,789 in 1985 in Simulation
1 and to 513,902 in Simulation 2. By the year 2000, net income per commer-
cial farm in the Simulation 1 grows to $31,801.

Farm programs are necessary to support farm prices and incomes in
the years 1975-95 because the productive capacity of agriculture exceeds

commodity demands at legislated target prices, After 1995 growing domes-

-

e

tic and foreign demand require U.S. agriculture to produce at full capacity.

1
T

Growing soybean and feed grain acreage requirements eliminate the need
for feed grain acreage diversion by 1994, thus significantly reducing
farm program payments.

Consumer food expenditures increase under Simulation |1 as consumers
increase consumption of meat and poultry products. Total per capita food
expenditures increase from $557 in 1969-72 to 5641 in the year 2000. Pro-
jected increases in per capita disposable income reduce the proportion of
disposable income spent on food from 15 percent in 1969-72 to 8 percent in
the year 2000. Lower per capita food expenditures occur in Simulation Z
because of lower crop prices under the free market.

Policies of the maximum efficiency future are designed to increase
farm productive efficiency to meet domestic and foreign demands at reasonable

prices. These policies include: a change in farm structure to a larger

more efficient farm size; increases in research expenditures to increase







=

Xxvii

crop yields 15 percent above the trend projections; and elimination of
production controls to allow greater efficiency in the geographic loca-
tion of crop production, This study assumes that a price support pro-
gram would be implemented by the government to encourage the adoption
of new technology and to prevent a severe drop in farm prices and in-
comes. A direct government purchase is used to prevent farm prices
from falling below minimum levels of $1.20 per bushel for wheat, $.90
per bushel for feed grains, and $.18 per pound for cotton. This program
could involve government purchases of surplus commodities for non-mar-
ket export either under subsidy or as part of an aid program to needy
nations,

A wide range of crop exports are examined under the maximum effi-
ciency future, since export demands plays such a key role in absorbing
the increased productive capacity of the maximum efficiency futures.
Simulation 3 determines the export levels needed to maintain market
prices of wheat, feed grains, and cotton at the 1973 legislated target
levels. Simulations 4 through 7 estimate the impacts of increased pro-
ductive capacity and efficiency in the maximum efficiency future under
the assumption of: trend exports (Simulation 4); 30 percent above t rend
exports (Simulation 5); exports 50 percent above trend exports (Simula-
tion 6); and exports twice the level of trend exports (Simulation 7).

Increases in production in the maximum efficiency futures are ab-
sorbed by substantial increases in crop exports. The gap between produc-
tion and domestic demand decreases from 1980 to 2000 as the growth of

domestic demands, especially livestock feed demands, increases faster
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than the growth of output. In Simulation 3 market exports in the years
1975-85 needed to absorb production in excess of domestic demand with
prices at the 1973 target levels are substantially higher than 1972-73
levels, averaging 77.6 million tons of feed grains, 1430.1 million bushels
of wheat, 656.8 million bushels of soybeans, and 14.7 million bales of
cotton.

In Simulations 4, 5, and 6, market export demands are assumed to be
at trend levels, 30 percent above trend, and 50 percent above trend,
respectively. Excess production is purchased and exported through govern-
ment programs to support prices at §$1.20 per bushe! for wheat, $.90 per
bushel of feed grains and $.18 per pound of cotton. With exports at trend
levels, Simulation 4, excess production averages 676.6 million bushel of
wheat, 44.1 million tons of feed grains, and 5.4 million bales of cotton
from 1980 to 2000, totaling $1.3 billion annually for government purchases.
A 50 percent increase in trend exports, Simulation 6, is required before
the government export disposable programs are eliminated.

Exports in Simulation 3 are at levels sufficient to maintain farm
prices at target levels averaging $2.06 per bushel for wheat, $1.42 per
bushel for feed grains, $3.38 per bushel for soybeans, and $.38 per pound
for cotton. Neither the export levels of Simulation 4 (trend levels)
nor exports in Simulation 5 (30 percent above trend levels) increase total
demand enough to match the growth of crop production. As a result crop

prices stabilize at minimum support levels in Simulations %4 and 5 through

the years 1975 to 2000. The impact of a 30 percent increase in trend
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exports in Simulation 5 merely reduces the level of government support re-
quired to maintain minimum prices. Even a 50 percent increase in trend
exports demand in Simulation 6 is not sufficient to raise prices above

minimum levels in the years 1980-94.

After 1994 growing domestic and export demands in Simulation 6

(50 percent increase in trend exports) of the maximum efficiency future
exceed the growth in crop production. This causes crop prices to rise
to $1.81 per bushel for wheat, 51.72 per bushel for feed grains, 4,48
per bushel for soybeans, and $.18 per pound for cotton in the year 2000.
The high export demand levels in Simulation 7 increase crop prices each
year Irom 1975 to 2000 as domestic and export demands grow faster than
increases in production. By 2000 crop prices increase Co 52.99 per
bushel for wheat, $2.45 per bushel for feed grains, .06 per bushel for

soybeans, and $.63 per pound for cotton,

Increased crop production and input efficiencies in the maximum

i 5
it

efficiency future at target prices (Simulation 3) increases net farm in-

trend (Simulation 1l).

.

come an average 22 percent above the farm program

In the maximum efficiency futures with exports growing at trend (Simula-

tion 4) and 30 percent above trend levels (Simulation 5), market demand
is not sufficient to maintain prices above minimum support levels. As a
result, net farm income averages 46 to 42 percent lower than in Simulation

3. A 50 percent increase in trend exports (Simulation 6' does not raise
net farm income significantly until after 1995 when domestic and export

demands have grown enough to reduce the excess capacity of agriculture.

The maximum efficiency future under high export levels (Simulation
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shows the largest increase in net farm income due to rising crop prices.
In Simulatiqn 7 net farm income grows to $77.5 billion by 2000 compared
with the $42.7 billion under the maximum efficiency future at target
prices (Simulation 3).

Farm policies in the maximum efficiency futures promote large effi-
cient farms (sales greater than $40,000) and reduce the number of commer-
cial farms from 1.796 million in 1969-72 to 1.032 million in 1985 and .983
million in the year 2000. Growth in net farm income combined with the
reduction in farm numbers increases net income per commercial farm in
the maximum efficiency future at target prices (Simulation 3) to $43,457
by the year 2000, higher than net farm income per commercial farm under
the trend future with farm programs (Simulation 1). Net income per commercial
farm in the year 2000 ranges from $23,806 in Simulation 4, (trend export
maximum efficiency future) to $78,794 in Simulation 7 (double trend ex-
ports maximum efficiency future).

Food costs in the maximum efficiency future vary directly with in-
creases in crop exports. Total food expenditures 1in the maximum effi-
ciency future at target prices (Simulation 3) reach $624 in 2000, which
is nearly equal expenditures in the trend future under farm programs (Simu-
lation 1). Food expenditure in the year 2000 under the maximum efficiency
future range from $594 per capita to $691 per capita under high crop ex-
ports. The primary source of increases in per capita food expenditures 1s
the increase in meat and poultry expenditures.

Clearly, the policy needed for agriculture in the future depends
upon future export levels. The farm policy adopted will have long-run

impacts on agriculture and the rest of society. If exports grow at trend







XX1

projections, then government support policies will be needed, even

under trend technology. Results indicate that the export supply capa-

city of the maximum efficiency future is large, especially from 1980-95.

| If exports expand more than 50 percent above trend projections, then both
consumers and the farm sector can ;;ci:‘u from ]ll'thi‘-lt_'[ IVity 1ncreases, At

. lower export levels, Pnlirivﬁ of increased efficiency worsens the

problem of excess capacity in agriculture experienced in recent decades
and would require higher treasury costs to support farm pri and comes

[t should be emphasized that all of the effects of the policies
discussed in this report are not detailed here. For example

a structure of all large farms in the maximum efficiency future has an
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from agriculture is significantly lower under the large farm structure

than in the typical farm size. 'hus, a change in farm programs not onl
affects farmers and consumers but also will have an impact on the rural
community.
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the appropriate policy of the future. Our conclusion for ich alter e
depends on a set of assumptions about future growth paths of population,
trend yields, and per capita demand levels. he effects on each alterna
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INTRODUCTTION

World food uncertainty along with domestic food shortages are
causing a re-evaluation of the future of American agriculture. Larger
agricultural exports and greater domestic demand for our agricultural
output have prompted some persons to predict that problems of over pro-
duction and low returns to agriculture are a thing of the past. These
persons predict that U.S. agriculture's capacity to produce has become
more clesely aligned with the domestic and foreign demand for our agri-
cultural output, and agriculture will enjoy a higher level of return than
it has known in recent decades.

The primary factor creating this optimistic outlook for agriculture
is the tremendous increase in 1973 exports of agricultural commodities.
The value of 1973 exports, a record 17.7 billion dollars worth, was 88
percent greater than the previous record exports of 1972 [14]. A combina-
tion of factors, including a growing world-wide demand for feed grains and
other foods, a realignment of the monetary unit, and crop failures in several
areas of the world [44] contributed to these record export levels. There
also appears to be a greater willingness of Communist countries to obtain
the commodities they need from the world market. Future exports also may
expand as the standard of living improves in the developing nations and
these people exhibit a protein preference such as the more highly developed
countries now have. The combination of events which created the high
agricultural exports of the last several years are not likely to reoccur

in precisely the same form. However, higher long-term exports do appear

to be in store for American agriculture.




If the climate for American agriculture has changed, then a critical

juncture is being approached in agricultural policy. Our past government

programs of price supports and acreage restrictions should be replaced

by programs to stimulate production and encourage the development and

adoption of new technology. Acreage restrictions should be removed from

all crops, and expenditures of public funds for agricultural research

and extension should be increased. In addition, agricultural exports

should be encouraged and the export "food aid" programs of the past could

be replaced by cash sales. In contrast, however, if an all-out production

effort is made, and the domestic and foreign demands are not sufficient to

absorb the increased production, then this policy would have undesirable

effects on agriculture. A glut of dgricultural output would develop which

would depress prices and create the need for large government assistance

programs. A policy which is not suited to the needs of agriculture and

society will create a period of price instability and resource realignment.
Historically the farm problem has been a complex, multidimensional }

problem of unstable farm prices, low farm incomes, costly farm programs, |

and a consuming society expecting and demanding low food costs. Programs

designed to alleviate one facet of the problem often irritate another.

In recent years farm prices have been high and farm incomes have been good

for most farmers. However, high farm prices have caused consumer food

costs to rise to levels which the consuming society considers unacceptable.

The result has been pressure from consumers to reduce food costs through

reduced exports, expanded output, or a combination of the two. The goals




of farmers and consumers are in direct conflict in these respects, Per-
haps the most.difficult task ahead for agricultural policy is to pursue
a farm program which seeks to balance the goals between farmers and con-
sumers.

The orderly evolution of agriculture requires a clear understanding
of the path which lies ahead. We must try to understand the alternatives
which we face and consider as many of these as possible. Various alternatives
provide different levels and distributions of benefits and costs to farmers,
consum&ré, and other groups. From the alternatives that are open to us,
we can select the course of action which appears to be most consistent

with agricultural and national objectives.
PURPOSE OF STUDY

In this study we explore alternative futures for American agriculture.

A number of domestic and foreign demand requirements along with a range of
productivity developments are considered and the consequences for agricul-
ture examined. In many cases these consequences can be altered by adjust-
ments in government policies. Through careful evaluation and policy plan-
ning, a smooth evolution thus can take place in agriculture.

The major purpose of this study is to estimate, using an econometric
simulation model, outcomes for American agriculture under various alterna-
tives of the future. Estimates are made of production, price, farm income,
employment, food prices, and other important agricultural variables under

alternative environments of exports, support programs, technological change




or efficiency, and trend variables to the year 2000. These outcomes are

estimated in order that an enlightened basis may exist for the selection

of future farm policies.
SIMULATION MODEL

The model used in this analysis is a reeursive econometric simulation
model. 1Its initial framework was the CARD simulation model developed (but
broadly respecified for this study) in Ray's thesis [29], reported by Ray
and Heady'[31,32]. Certain sections of this initial CARD model have been
extended rather extensively for the current forecasting purposes. The
model depicts the sequential nature of the agricultural production cycle
for one year at a time. This allows the time path for each endogenous
variable, such as production or net income, to be generated by iterating
the model for each year in the projection period, subject to a set of
assumptions on the exogenous variables. Selecting alternative sets of
exogenous variables permits comparison between different futures for
agriculture,

The recursive structure of the simulation model refers to the sequen-
tial nature in which its equations are solved. A model which exhibits the
property of recursiveness can be solved a single equation at a time rather
than by solving all equations simultaneously. In a recursive model, the

current values for the dependent variables are determined from combinations

of past and current values of variables previously determined. Recursiveness

has economic significance because it permits a sequential ordering of events

rather than a simultaneous ordering. The sequential ordering provides a




way of depicting the events which occur in the agricultural production cy-
cle. Linkages between variables in current and past time periods allows
for partial adjustments from one time period to the next.

The simulation model is composed of five commodity submodels repre-
senting the major categories of agricultural production. The commodity sub-
models are used to capture the production activity in the livestock, feed
grains, wheat, soybeans, and cotton sectors at the national level. Other
commodities are included in an exogenous category. Within each commodity
submodel, agricultural production is represented by equations to capture
the decision-making process at each stage of the production cycle. The
output and income responses resulting from the firm's decisions also are
represented by econometric equations. Estimation of the econometric equa-

"

tions was based on yearly aggregate U.S, time series data covering the period

w b "

from 1930-67.

Each commodity submodel is divided into three categories correspond-
ing to the planning, planting, and harvesting decisions in the production
cycle. These three categories are referred to as the pre-input, input, and
output sections of each commodity submodel. The pre-input section determines
the levels of such fixed resources as machinery available, new machinery
to be purchased, stock of productive assets, and the number of acres in-
tended for harvest. Levels of the variable inputs such as fertilizer,
seed, machinery, and labor requirements are determined in the input
section based on information from the pre-input section and from previously

determined variables. The output section provides the production, commodity
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price, and income estimates resulting from the resource levels committed
in the pre-input and input sections.

The workings of the simulation model can best be understood by ob- *
serving the operation of a typical commodity submodel such as the wheat
submodel. Figure 1 is a schematic illustration of the wheat submodel,
where exogenous variables are enclosed by ovals and all other variables
are either predetermined or endogenous. Variables used in the wheat submodel
are defined in Appendix A. Within the wheat submodel, the first category of
equations is the pre-input section. The initial decisions which the wheat
producer will make include the number of acres which will be devoted to
wheat production. Wheat acreage in this model is estimated as a function of
last year's wheat price and last year's wheat acreage. Machinery purchases :
for use in wheat production are estimated as a function of last year's gross
income and the ratio of last year's value of real estate to last year's
mortgage debt. The total machinery stock to be used for wheat production
is a function of the carryover stock of machinery and the purchase of machinery
in the current year. Commodity stocks on farms at calendar year end is
estimated from last year's wheat production and last year's stock of wheat.

An index of the price of land and buildings is estimated as a function
of last year's price and per acre gross income from last year. The value
of farmland and buildings in the current year are then estimated as a func-
tion of the current price of land and current acres. The stock of physical

assets 18 estimated as the sum of the average commodity stock in the farm,

the average machinery stock, and the value of farmland and buildings. This




Figure 1. Wheat submodel.
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completes the pre-input section of the wheat submodel and establishes the

values of the fixed inputs allocated to wheat production,

Following the pre-input section, the variable resource requirements
are estimated in the input section of the wheat submodel. The levels of
resource demand established in the input section depend upon the levels of
the fixed inputs from the pre-input section as well as the values of endo-
genous variables from previous years. For example, fertilizer and lime de-
mand in the current year depend on wheat dcreage estimates obtained from
the pre-input section as well as last year's gross income, which serves

4s a proxie for a capital constraint. The recursive structure of the model

1s preserved, since the solution of the équations occurs in a sequential man-

ner. Other variable resource demands computed in the input section include
demand for: seed; labor; machinery expense; real estate expense; fuel,
0il, and repairs; miscellaneous expense; interest expense: and real estate
tax expense,

The final group of equations, the output section, estimates current
production, carryover, demand, price, and income. Wheat production each
year is estimated as a function of wheat acreage determined in the pre-
input section and wheat yield per acre which is Projected exogenously.,

The current supply of wheat each year is equal to the sum of current pro-
duction, carryover government inventory, carryover commercial inventory,
and imports.

Wheat demand is estimated as the sum of estimated demand for seed,

feed, other commercial uses, and exports., The demand for wheat as food is




estimated from consumption trends and population. Government inventor:

is a function of the wheat price support level, total current inventory,
and beginning-year government inventory. Government inventory is zero if
no farm programs are in effect. Commercial inventory is estimated by an
identity equation equal to total wheat supply less total demand and govern-
ment inventory.

Wheat price is estimated as a function of last year's price of wheat,
the current price support level, and the excess demand for wheat, Wheat
gross income is a function of wheat price times production and wheat
government payments if farm programs are in effect.

The submodels for the other commodities follow the same production
pattern as the wheat submodel. The aggregate simulation model (Figure
2) is developed by combining the submodels. Interaction and substitu-
tion among the commodity submodels is possible because of the linkages be-
tween the submodels and the recursive nature of the system. A change in
one of the subniodels can have an impact on the entire system. For example,
an increase in soybean price which is not accompanied by similar increases 1in
other commodity prices will have effects beyond the soybean sector. A direct
effect will be observed in the feed grain and livestock submodels, and in-
direct effects will occur in the wheat and cotton submodels. The higher
soybean price in year t will cause an increase in soybean acreage in year
t + 1 and a decrease in feed grain acreage as cropland is shifted from feed
grains in year t + 1. Livestock production in year t + 1 will decline as

=

a result of these higher soybean prices, Wheat acreage planted in year
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t + 2 will decline as acreage shifts from wheat to the more profitable
soybean production. Continuing effects will work through the system
creating additional interactions. The feed grain, livestock, soybean,
cotton, and wheat sectors form a network of recursive equations with

interaction and feedbacks among the submodels.

The U.S. sector is a set of identity equations summing the commo-
dity submodels and exogenously determined values for other crops to for

national totals for acres, stocks, input use

g , and gross income.

Production expenses as calculated in the simulation model correspond

to the definition of production expenses reported in the Farm Income Situa-

: P _ . . ; : i
tion [10J. One category of Farm Income Situation expenses not included in
our calculation of production expenses is the value of owner-supplied labor.
The cost of hired labor, however, is included as a production expense 1in
our calculations. Net farm income is equal to U.S, gross income minus

production expenses, or the cost of the variable resources computed in
the U.S. production expenses, or the cost of the variable resources com

puted in the U,S, input section.

Situations Analyzed
Seven variations of the basic model are analyzed in this study to ex-
plore the sensitivity of agriculture to alternative policies and assump-
tions. These variations can be dicotomized into a trend future scenario
and an maximum efficiency scenario. The trend future assumes a continua-
tion to the year 2000 of historical trends in farm size, technology, and

export demands, The maximum efficiency future assumes increased crop




yields, increased efficiency due to larger farming units, and increased |
efficiency due to shifts in the location of production. Comparison of these
two basic scenarios provide insight into the need for technological advances
and a timetable of when these advances are needed.

The trend future scenario is analyzed under two sets of assumptions.
The first variation assumes a continuation of a government support program
equivalent to the Agriculture and Consumer Protection Act of 1973F2] 3
along with historical trends in farm size, technology, and export levels.
Crops in the model are supported at legislated target prices, and acreage
restrictions are used if needed.l/ The costs of support payments and acreage
diversions are estimated in the model. The second variation of the trend
future scenario assumes the same historical trends in farm size, technology,
and export levels as variation one ; however, the government support program
is eliminated. This variation is equivalent to a free market agriculture in
which production levels are determined solely by crop prices which prevail
on the open market. No government purchase programs or subsidies are used
to support crop prices.

The second scenario consists of five model variations which examine
the future of agriculture under a maximum efficiency farm structure. This
maximum efficiency scenario assumes that trends in productivity increases
are accelerated through increased funding of agricultural research. In

addition, it is assumed that structural changes are implemented to

l%he Agricultural Act amended in August 1973 establishes the target
price concept to encourage agricultural production and to provide a fair ‘
return to farmers through subsidies when market prices fall below legislated
target levels at $1.38 per bushel for corn, $2.05 per bushel for wheat, and
$0.38 per pound for cotton.
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reorganize agriculture into larger, more efficient farms having gross sales
of $40,000 or more. All constraints on the location of crop production
are eliminated so that crops will be grown where they have a comparative
advantage. The maximum efficiency future includes three types of advances
in efficiency above the trend: increased productivity, farm size effi-
ciencies, and more efficient production because of changes in the loca-
tion of crop production.g

The maximum efficiency future incorporates a greater productive ca-
pacity at a lower per unit cost than the trend future. With increased
yields and no idle land, production levels for the maximum efficiency
future are significantly higher than for the trend future. Nearly all
of the increased production will have to be utilized by higher levels of
market exports. The first variation of the maximum efficiency future
determines the level of exports needed each year, with full production,
to support farm prices at their 1973 legislated target levels. This
variation of the maximum efficiency future serves as a base situation to
compare to other variations of the maximum efficiency future. The re-
maining variations of the maximum efficiency future examine the impact
of export levels which grow at four rates: historical trends, 30 per-
cent above trend levels, 50 percent above trend levels, and 100 percent
above trend levels.

In order to encourage rapid adoption of increased capital inputs
and maintain structural efficiency, a minimum price of 90 cents per

bushel for feed grain, $1.20 per bushel for wheat, and 18 cents per pound

~'Estimates of farm size efficiency and efficiency gains from shifts
in the location of production are obtained from the linear programming

-

model developed by Sonka and Heady [35..
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of cotton is assumed to be maintained by government purchase programs,
This excess production could then be disposed of by foreign aid pro-
grams or export subsidy, An alternative to export disposal would be
taking land out of production. Total exports in this scenario include
market exports and government supported exports. The level of govern-
ment supported exports indicates how successful a policy of increased
efficiency and structural changes will be under various hypotheses about

market export levels.

Exogenous Variables and Parameters

When a simulation model is used to make projections, values for
a number of its parameters must be projected exogenously. These esti-
mated values are important to the results of the simulation model. For
example, one exogenous variable is the level of exports for each crop.
This projection is a ma jor determinant of the production quantity de-
manded for each commodity. Substantially different results are observed
when different export levels are assumed. It is important to develop
projections for the exogenous variables, using statistical methods and
current information affecting the variable, which reflect the most like-
ly time path they will take. This study's simulation model required
projections to the yvear 2000 for 68 eéxogenous variables. These exogenous
variables and parameters include: trend level exports and imports,

aggregated cropland acreage restrictions, trend level yields for the

crop submodels, and domestic demand levels for commodities,
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Exports and Imports

Projected export and import levels are needed to determine the aggre-
gate commodity demand for each year in the simulation projection. A fac-
tor which complicates projections is the record export levels reached in
1973. The dramatic increase, 88 percent above the previous high, seems

to be partly a shift in the entire export market rather than a one-year

aberration in the trend of exports. Of course, part of the su

aw

ply short

fall in other world regions over the last two years also has been translated

U

into a transitory increase in demand for U.S. farm products. The more
permanent elements of the changing export climate could be attributed to
changes in world food demand resulting from a realignment in world monetary
exchange values and institutional changes, such as an apparent U.S5.5.R.
commitment to consumer welfare even in years of domestic crop short falls.
Export projections adopted for this analysis are based on a combination of
time series analyses, published projections, and researcher's opinions about
a changing export climate. The projections estimated for this study, Table
1, are not offered as definitive future export levels, but instead repre-
sent reasonable export levels which can be used as a base or trend level
for exports.

Feed grain exports (FGEXP) are projected using the autoregressive

3/

model .—

3/

2/ gtandard errors of the coefficient are presented in parentheses
below the coefficient.
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FGEXP, = -1.5674 + .79416 * FGEXP_ + .18383 * (t-1)
(.11067) (.07656)

R = .922 D= 2.29 U = .89/ data - 1930-72

Soybean exports and soybean meal export projections are available through
1985 in an ERS Situation report [24]). These figures are extended to the
year 2000 at the same yearly rate as stated in the report. Soybean ex-
ports are projected to increase 38.07 million bushels per year from 1972
to 2000, and soybean meal exports are assumed to increase at the rate of
2.26 million bushels per year from 1972 to 2000. Wheat exports are pro-
jected to increase at the rate of 17.817 million bushels per year based
on time series data from 1949 to 1971. Cotton exports are assumed to
remain constant at their 1971 value [38]. Figure 3 presents historical
and projected exports for wheat, feed grains, soybeans, and cotton.
Import projections for the major agricultural commodities are also
needed for each year between the current time period and the year 2000.
For beef, lamb, pork, broilers, and turkeys, net per capita imports are

assumed equal to the average net imports of the five-year period from

1967-71, see Table 2. Total net imports of milk are projected to be constant,

and net exports of eggs are assumed to be equal to the 1967-71 average

of 36.4 million dozen eggs.

Domestic Demand Requirements

The domestic demand for agricultural commodities can be classified

into agricultural demand and industrial demand. Commodities used for




Figure 3. Historical and projected trend level exports for the model crops,
1960-2000. &/
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2/1960-73 are actual exports [38].
1974-2000 are projections from the simulation study.
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Table 1. Projected trend level exports of wheat, feed grains, soybeans,
and cotton for 1985 and 2000, with actual 1969-73 exports for
comparison,

Commodity 1969-732/ 1985 2000
Wheat (mil. bu.) 862.0 888, 2 115549
Feed grains (mil. tons) 29.1 38.7 S
Soybeans (mil. bu,) 448.0 906.7 1477.8
Cotton (mil. bales) s i 3l 3.4

i/Sc}urce: Agricultural Supply and Demand Estimates. [27].

Table 2. 1967-71 average per capita imports, exports, and net imports for

livestock and poultry [38].

Per capita Per capita Per capita
Commodity imports exports net imports
Beef and veal
(1bs. carc. wt.) 7.96 .49 7.47
Lamb and mutton
(1bs. carc. wt.) .64 .03 Ol
Pork, excluding lard
(1bs. carc. wt.) 230 .92 1,18

Chicken and turkeys
(1lbs. ready to cook wt.) .01 1.06 -1.05
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livestock feed and seed represent agricultural demand, and commodities

as inputs into industrial processes for cereals, flours, beverages (malt and
distilled liquors), other food products, and industrial uses not for con-
sumption (such as distilled spirits) can be classified as industrial demand.

Industrial demand also includes the export of commodities in processed

form E21],

Agricultural Demand

-

The demand for agricultural commodities to be used as seed is estimated

from the historical relationship between production and seed requirements.

Seed demand is not estimated as a price responsive relationship, but instead

-

is assumed to maintain the same ratio of seed demand to production in the
future as the average over the last five years.

LLivestock feed demand is estimated as a derived demand based on the
demand for livestock for meat, poultry, dairy products, and livestock raised

for nonconsumption uses such as horses, mules, and domestic pets. The per

capita consumption of meat and poultry is estimated as a function of retail

o determine per

-

prices and per capita disposable income. Equations used
capita consumption are presented in Appendix B. Per capita consumption levels
obtained for each year of the simulation are converted into grain-consuming
g1

animal units (GCAU) and are used to determine the feed units required to
1

produce this quantity of livestock and poultry. Per capita consumption

levels for dairy products (in milk-equivalent form) and eggs are also pro-

N

jected for each time period, and the feed units required to support their

production is estimated. Finally, the feed units required to maintain

A




livestock not raised for consumptive purposes are also projected. The feed

unit requirements of each of these livestock categories are summed to form f
an estimate of livestock feed demand.

Per capita consumption levels, Table 3, of beef, pork, poultry, lamb, and %

|

mutton are functions of both per capita disposable income and commodity '
retail prices. Estimates of per capita disposable income are obtained from
the OBERS projections up to 1985 and are presented in Appendix B. Beyond
1985 a constant $4,000 per capita income is used in the demand estimates,
assuming that the income elasticity of demand for these products is zero
after an income of $4,000. Retail livestock prices are calculated as a
function of farm price. These farm prices are determined from the grain
costs estimated in the simulation model. The livestock finishing feed price
developed by Rahn [28] is used to develop a relationship between feed costs,
livestock farm prices, and retail livestock prices. The livestock demand '
equations presented in Appendix B use these retail prices, along with disposable
income, to determine consumption of livestock. Using this system as the
estimated price of grain rises, the farm price of livestock also increases, :

causing retail prices to advance and consumption to decline,

Industrial Demand

Industrial demands for feed grains, wheat, soybeans, and cotton are
estimated on the basis of historical trends and averages, Demand for
industrial uses consists of corn for cereal, dry processing, wet processing,

and alcohol; oats for cereal; barley for malt and food products; wheat for

flour and other uses; soybeans for soybean meal; and cottonseed for cottonseed




rend Max,
=) Future Efficienc:
Actual—’ Simulation 1 Simulation 3
Commodity 1972 2000 2000
Beef and veal (lbs. carc. wt.) 118.30 163.63 167.98
Pork (1lbs. carc. wt.) 67.4 71.05 72,12
Broilers (lbs. ready to cook wt.) 43.0 38, /17 38.66
Turkeys (lbs. ready to cook wts.) .10 9557 937
Lamb and mutton (lbs. carc. wt.) 330 InZD 3D
Dairy Products (lbs. milk equiv.) 560, 0C 491.00 491.00
Eggs (number) 307.00 318.50 318.50
Wheat (bushels) 2.50 222 222
Cotton (1bs.) 18.68 20,00 20.00
— Sources: Food Consumption [39J; Agricultural Statistics L38.,

meal. Appendix B presents a complete list of equations and methods used

to estimate the industrial demand for these agricultural commodities.

Crop Yields

In our analysis crop yields are defined as the average crop production per
crop acre planted and intended for harvest. Acres intended for harvest include
estimates for harvested acreage plus an adjustment to include acreage abandoned
due to flood, drought, and other natural disasters :EH;. Planted acres in-

tended for harvest are used to represent the planting decisions of farmers

and are closely tied to their input decisions.
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Per acre yieldg for the model Crops are projected using time series

data. Yield equations for feed grains, wheat, and soybeans were estimated
using data from 1930-72 and cotton yields were estimated from 1930-71 data,
All yield equations were estimated with an dutoregressive model on time,
The yield projections obtained from these equations, Table 4, are denoted
as trend yield projections. These projections represent the yields expect-
ed if we assume that historical trends in technology, weather, and input
use continue,

Yield for the maximum efficiency future assumes accelerated technology
and increases in efficiency due to changes in location of production. Ac-
celerated technological development is incorporated into the model by assum-
ing a 1> percent increase in crop yields over trend levels. This increase
1s introduced at the rate of 3 percent per year from 1976 to 1980. After
1980 yields are held 15 percent above trend levels. Increased yields are
intended to represent the impact of expanded agricultural research efforts.
As incorporated in this analysis, the results of these efforts would begin
to be felt in 1976 and level off at 15 percent above trend yields by 1980,
An additional increase in yields is incorporated in the maximum efficiency
yields because of an assumed shift in the location of production of the model
commodities. The magnitude of this increase in efficiency was determined from
results of a linear programming model of these crop sectors which allowed fu-
ture production locations to be determined with no regard for past production
locations [35]. Table 5 compares the trend yields with the maximum efficiency

yields, the sum of trend yields plus the 15 percent increase plus the yield in-

crease due to a shift in production location.




Table 4.

o
Crop yield equations and trend level predictions for 1980 and 2000.—

!

Intercept Time ol D

C
Actual—
1969-72

R

Estimated
1980

Estimated
2000

Feed grainsb/ ,06211 2.636

716425 00951
(tons/acre) (11091

) (.00364)

2.956

yﬁﬁl:hf G201 218 . 56811 ,20502 2.338 896 30,99 32.895 42.358
(bu. /acre) (.12866) (.06078)
¥ e o ) 11..07452 9358 &7 7 53 - |
oOY L Edllo ™ 1L .U/ DL 1) JO o ) ] Q970 Q71 } \/ 0 } "
: , 5 SNy /4 . U4 J.598 5.974 s
u./ acre) (skDD L) (..05282) =
L.;jl, o . 14163 »9155 . 00653 2.052 , 890 . 851 [l 2 1.443
(bales/acre) (.13547) (.00249)
—'FEquations are estimated using autoregressive least squares where the first order autoregressive
coefficient is p. Coefficient standard errors are in parentheses, and the Durbin-Watson cic
1s D

—"'Values for cotton are estimated from data from 1930-71.

estimated from dates between 1930-72.

Cf
— Actual value for cotton is

1969-/1.

Values for

the other commodit

1S

(D




a
Table 5. Crop yields per acre projected to the year 2000.—/

Actual b/ Estimated Estimated
1969-72— 1985 2000
Trend yields
Feed grains (tons/acre) 1.84 2.35 2.96
Wheat (bu. /acre) 31.0 35.2 42.4
Soybeans (bu./acre) 27.0 31,2 36.0
Cotton (bales/acre) . 851 1.20 1.44
Trend yields plus increased efficiency
plus locational efficiency
Food grains (tons/acre) 1.84 2.78 3.47
Wheat (bu. /acre) 31.0 42.1 5053
Soybeans (bu. /acre) 27.0 35.6 41.1
Cotton (bales/acre) .851 1.48 1,16

/ :
2 Crop yields per acre are calculated by dividing total production by acreage, Acreage figures are

adjusted to exclude land used for forage, silage, or hay; but they do include crop acreages that are aban-
doned due to damage 'caused by floods, drought, insects, etc. [29.38]. The actual yield figures for 1969-72
will be lower than figures which are calculated using unadjusted yield figures.

b
—/Actual value for cotton is for 1969-71.




Cropland Base

The total land available in the simulation model for the produ
tion of wheat, feed grains, soybeans, and cotton is constrained to 250

million acres T'his land bas

J ]
-

]
-

model used in the companion study done for the Office of Planning and

Evaluation [35J. Since 1949 the maximum acreage planted to the above

CToOps WwWdas 241 i1llion acres, 4 d in 19/2 total acres P i nted ti Jyileda

feed
E:'}I'L"i‘i-.-'[]' rates for vi elds and demands for each ¢ LOP. In the ipsence ol
1dle land. farmers must cut back in product ion of one cr p to lncrease
[JI'UdLlC'L'E'L_‘r'.'. of the c rop with the increased relative {-T'i{t;-. When pla:
ed acres of the model crops reach the land base, changes in crop acreage
for each Crop 4re based LHIf}m:Fuiﬁiw;-*ﬁyu:ifuﬁh and the historical prit“
ratios between crops. The land base did not become a major factor in

any of the models until 1995, at which time it is likely that several
vears of adjustment would be needed before the cropland base could be

expanded.

Input Efficiencies

Part of the increased efficiency in the maximum efficiency future comes

from assuming a large farm structure (farms with gross
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S40,000) and removal of restriction on location of production. The change




in input use due to these factors is estimated by a linear program model

which calculates input use in 1980 for each crop under a trend farm size

with locational restrictions and a large farm structure with no restriction
on location of production.,=" The ratio of input use for the large farm case
to input use in the trend farm size was used to estimate the input savings
for each crops in the maximum efficiency future for 1980 (see Table 6). The
change in input use due to the large farm structure and locational efficiency
is interpolated between the adoption period, 1975 to 1980. reaching full
potential in 1980 and then maintained at a constant level after 1980 in the

maximum efficiency future,

Table 6. Ratios of input use in the large farm structure as compared with
the trend farm structure in 1980 [35].

—_—— e ———

Feed Grains Wheat Soybeans Cotton Livestock®
Fertilizer 1.010 1.035 . 988 3 -
Seed 1.016 . 983 1.007 1.000 == L
Labor . 357 . 763 . 820 . 796 . 857
Machinery . 762 . 162 . 832 .618 . 762
Fuel, oil, repairs . 762 WiV, . 832 .618 . 762
Miscellaneous 1.021 . 856 . 954 . 815 1.0

a_ . -~ ; :
Livestock coefficients assumed to follow input reductions of feed

grain production.

Input use for trend farm size with location restrictions and the
unrestricted large farm case from Sonka and Heady [35].

T ——
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RESULTS OF SIMULATIONS

Simulation analysis permits policy makers to examine directly
the results of alternative policy scenarios given the assumptions of
the structural model and exogenous variables previously outlined.

Results of these "experiments' provide insights on the direct and
indirect effects of a particular policy. Information about the sen-
sitivities of each policy to changes in the agricultural environment,
such as shifts in export demand, can also be examined. This informa-
tion can Be used to assess each policy scenario and can serve as a
basis for reformulating policies to meet the requirements of a chang-
ing agricultural environment.

The seven simulation alternatives used in this study can be
categorized under two basic policy scenarios. The first contains two
simulation altematives and explores the future of U,S, agriculture
assuming continuation of current trends in farm size, technology, export
demands, and resource demands. This '"trend'" future examines performance
of our current farm policies in which the growth of commodity supply
and commodity demand follow historical growth trends. The second scenario,
containing five simulation alternatives, is concerned with the future
of agriculture under the assumptions of substantial advances in production
efficiency. This latter situation, referred to as the maximum efficiency
future, examines the effect of policies which increase productivity
in anticipation of increases in export demand.

From each policy set and hypothesis of the future, time paths of pro-

duction, resource demand, farm prices, farm income, and other agricultural
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variables are generated. These time paths can be examined to determine the
results of each policy set on key variables such as farm income, food
costs, and government program costs.

In each simulation alternative, time paths are generated for all
variables for each of the years from 1975 to 2000. 1In this report, how-
ever, results are summarized into five-year averages from 1975 to 1999
and single-year results for 1985 and 2000. The entire time path of data
for a variable should be examined, rather than focusing on a single year,
since fluctuations occur for many of the variables. It is also desirable
to compare variables both within the simulation alternative and between
alternative simulations. The policy alternatives and farm future assump -
tions cause variables to show significantly different patterns over time.
Comparisons of variables in different time periods and alternative
simulations indicate that as demand and supply situations change over
time, a policy which is appropriate in an earlier time period may become
less effective in a later time period and vice versa.

Tables 7 through 17 include national results for farm income, assets,
and input use along with commodity prices and demands. Additional re-
sults for individual commodities are presented in Appendix C. Each
table contains data in five-year averages for 1975 to 1999 with single-
year results for 1985 and 2000. Throughout this analysis, figures pre-

sented in dollars units are in real 1972 dollars with no adjustment for

inflation that might occur after 1972.
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of commercial
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Farm Income Situation

farm numbers,

5%&rm5 with gross sales greater than $2.500.
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Table 10. Estimated crop prices in 1972 dollars for gimulations 1 through 7, with the 1969-72 average
for comparison.
Years Actual al 1575=-79 1980-84 1985 1 985~89 1 95C=-94 1995=99 2000
1969-72—
WHEAT (% PER 3Us)
SIiM 1 1.42 1« 89 leB7 183 1«89 1e91 1e94 200
Sim 2 1e 22 ls 40 1e 24 le 24 137 149 le64A
SIM 3 2008 2:06 2e05 ze«06 2s06 2e 0E 2005
SIM & le 51 ie2l 1022 1e21 1«21 le21 120
SIM S 1«73 le2?2 1020 1. 21 1 22 1«21 1e22
Sis & 1le 98 le 36 le21 121 130 1eS6 181
SIk 7 2e 59 2e €0 2e 62 2e 6T 2e 80 20 91 2099
FEED GRAINS (S PER Bue)
Sim | 1.21 le 32 le 30 lel& 1¢ 31 le33 l1eS57 167
SINe 2 101 Oe 98 107 108 125 1 51 1 S8
SIim 3 1« 40 ledal le 42 1e81 latl le 39 1«40
SIimM 4 0495 Je G2 Ca9a O0a 92 Oe 92 Oe 92 093
SIM - 1«10 Jo 91 0e92 De92 092 1«00 leld
SIM & le36 Je 96 Os 94 Oe 92 Oe 95 1e 35 le72
SIM 7 192 2002 cel7 c2el2 2ed2 2e S0 20 45
SOYBEANS (% PER BUe)
SimM 1 3.12 325 3¢ 34 343 3¢ 39 3: 41 Je 73 4,26
SIM 2 3:.16 3. 06 3¢03 302 3elB 354 4021
SIM 3 3e41 Je 54 3¢ 70 32 73 390 4,03 412
SIM & 3. 06 2» 88 2eB2 280 277 2e T4 2073
SIH 5 3el18 2e 87 2e 80 2+ 78 2e T4 2e71 270
SIM 6 3e72 3e 04 2085 280 2e B85 3o BE 4, 48
SIM 7 S5e¢ 36 3¢ 33 Se 70 Se71 Helb 6eS7 7006
COTYON | PER POUND)
S 1 25.1 3501 250048 38499 3503 35011 3514 3519
S 2 1796 17« B2 208 58 1786 180248 18063 1587
SIM 3 3827 33.28 38006 JBe32 3821 38,45 3844
SIm 4 18, 71 12316 18416 1Ba1A 18,13 18416 1824
SIi 5 19402 1321 18016 18s11 18«11 1Be12 1873
SiM 6 19,41 13«13 18.13 18el14a 1908 LBe 8€ 1837
Sim 7 26e 38 268e 95 23e 51 31+ 83 4 8¢ B2 5933 63.28
a_g _ . ‘ 1
ource: Demand and Price Situation [9]




33

Table 11. Estimated livestock prices in 1972 dollars 100 mpounds fo1 mulation thi eh 7 witl £
1969-72 average for comparison.
Year Actual q / 1 9T7TS5=-79 196024 1985 1 985-89 1 990-=94 1995=935 2000
1969-72"
AEEF
Sima |} 29.15 34090 3503 344756 35,05 35407 37e 7= 41e 72
SIm b 29e 35 27: 79 27e 51 28e 74 J1le 81 3613 40012
SImM z 26+ 320 33280 3627 36s11 3G 18 35e G E 35«79
SIm 4 28«42 coe S3 cb6s 64 c6es54 25556 26439 2Ee 46
SIM E 3l1s 328 2He a7 26e AT 26e 5T 264 40 27e 26 259159
SImM & 25459 2350 254456 cbeSh 2Tel4 22e T7 3BeE&EQ
SIm T Se 96 43, 14 4 8s B0 494 89 53«69 o6eST 6105
SIM 1 21.88 25s B0 e 96 25 80 600 26001 2TeaS9 29:82
S1IM £ 2Za94 £2003 21e B85 22048 2413 26s 61 2892
SIM - 2be 75 cGa845 2686 260703 25«94 2be S 4 2690
SImM & 22042 21025 2ls 26 clel 9 2lel7 2le 06 2109
SIm 5 2%403 2ia23 2116 2119 21 « 06 2le 85 22e¢ 48
SIM & 26s 57 220 AE 2l1: 20 2le20 21 a6l 2500 28459
SIM [ 3ce 74 Jaesl6 28472 350 31 37Te 61 39e 41 41«84
BROI LERS
SIM | 14,00 18,73 13: 85 18¢ 73 1 B4 88 18,88 20003 2164
SIM ol 1666 15499 15«88 164,372 1752 19 33 20s 99
SIM 3 19,42 1720 1949 1 5485 19455 1956 1953
SIm 4 16428 1243 15«43 156 38 15 37 15 26 1531
SIM S 17:45 134} 1536 1 Se38 1529 15460 16632
SIM [ 1929 160 32 15Se 39 15,39 15458 18616 2Ce 75
SIM T 3e81 c+a B0 25e 21 cSeb3 27« 31 £Be 6 3037
SHEEP AND LAMBS
SIM 1 27.15 32018 3237 32«18 3242 32043 34, 3€ 37.18
SImM 2 28Bs 56 c7ad 7T 2T 25 28002 J0e01 3306 36«06
SIM 3 33a 32 32897 3349 33:41 31359 334 60 33454
Sim 4 2Te 87 c5s 30 2651 cbaf 2 26440 2E6e2€ 264 30
SIM = 2991 oo AT 26s 38 26e 42 26027 che 79 28e03
SIm 6 3512 cTa93 2584 2608 26460 31« C1 354 65
SIm 7 404 €2 420 55 43,30 4 400¢ 45487 £9s11 S2e17
a—énurtl&: Livestock and Meat Statistics [ 16).




34

Table 1 Estimated dnf:uesg'fﬁr_ demands for model crops for Simulations 1 through 7 with 1969-72 average
for Cﬂmp&?iﬁnﬂ.é:
Years Actual 1975=-79 1980-84 1985 1 985=89 1 990=-94 1995=9¢g 2C00
b/
1969-72~
WHEAT (MiLe BUsg)
SIM 1 898.2 BO06e 9 825e 1 84 3.4 B5Se 7 8687 «8 9221 943,1
SIM c BC7e6 B23.9 8540 853, 2 8B89¢ 3 9217 939e 8
SIM 3 819« 7 BoS. 8 B73e3 858 91849 954, ¢ 977e 6
SIM 4 B1Be3 831e 2 HE6Be B 881e 2 91247 948.1 96869
SIM = 81960 850e6 8670 8772 909.0 S41.C 960s 2
SIM & 818e7 839 7 B63+ 6 B7443 904 o0 940,41 962« 4
SIM 7 B21 85 854, 2 B72e5 B82e 3 911e 2 S84, 7 964, 9
FEED GRAINS (MILe TONS)
SIM 1 164.3 203e 2 226e 3 238e 5 2469 6 26Bes 9 29] ¢ 3 304,1
SIM 2 c0549 2303 2246 250e¢% 2710 292e 4 305, 2
SIM 3 202 4 226 1 237e 6 2468 0 26800 2924 3 3079
SIM 4 20645 2313 24345 252s 1 27846 29Ge £ 3153
SImM 5 205+ 0 231.3 243245 2520 270447 2588 3132.4
SIM & c2C2e6 230 0 243. 4 252« 0 2T44 3 2044 6 30Se 7
SIM 7 1564 8 21843 294 e36s9 2558 2771 28Ge 1
SOYBEANS (MILe 8Us )
SIM 1 807.0 925e6 10473 1096¢4 1132 3 12226 3 130746 1348, 2
SIM 2 G937 8 10653 1117.3 114959 12315 13135 13523
SIM 3 G 2365 104341 10926 2 1127 0 121 S« 4 13105 137Ce1
SIM 4 94142 1CoJe 0 11206eD 1155,.8 124747 1345, € 180645
SIM S 10001 11a40s 5 119544 1233, 1 13315 18324 7 1492,C
SIM & 9B3.3 113249 1192.4 123047 1325.,3 14064 3 1452, 1
SIM 7 95765 1087« 3 11379 11 74,1 126042 13528 1395.9
COTTON (MILe BALES)
SIM 1 g 18/ Qe 3 9e9 1043 1066 113 124 ¢ 125
SIM 2 e 3 Fe G 106 3 10e & 113 1200 125
SIimM = Fe3 Fe 9 10e3 106 11.3 120 12. 5
SIM 4 Ge 3 e 9 1Ce 2 10 6 1l1e3 120 125
SIM 5 9e3 Se 9 103 10e 6 113 120 125
SImM 6 Fe 3 Fe 9 10,3 10e6 1]1e3 120 125
SIM T Ye3 Fe 9 10 3 1Ce 6 1103 1260 125
E&nclndes commercial, feed, seed, and food demand for wheat. feed grains and soybeans.
'E%cnrces [7;11;12:20].
c/

Cotton actual 1969-71.




Table 13. Estimated total crop exports for eacl 0 . g 0 [ ‘
Simulations 4 through 6 with 1969-72 average
Year Actual J 1 975=T7T9 1980= 854 1 /¢ 1 985=89 { O0=94 1 995= GG 200C
1969-72 £/
b/
TOTAL EXPORTS: MARKET AND NON-MAIKET-
WHEAT (MILe BUe)
STM 1 781.5 7457 834,.,8 8588Be2 923. 9 101 29 11024 0 11255
SIM: 2 745, 7 53848 B33 42 92349 101249 110240 115545
SIm 3 11738 1620e 7 1758e 6 1758, 8 185542 195946 20758 1
SIm 4 10077 150081 1595,1 16275 1683,0 1777 & 1792.5
SIM 5 969 4 15426 2 18737 1503. 7 156016 15795 1S77Te2
SIM 6 111845 136346 139942 1426, 6 1519, 4 16534 0 1733,2
SIM 7 135585 15954 1 16824 8 155265 164949 16887 168Ce 4
FEED GRAINS (MILe TONS)
SIw 1 257 35« & JEL B 38 .7 A0 e 3 Al8e5 4Be E 51 e5
SImM 2 3Se 4 i6e 8 1Be 7 40+ 3 44,5 48,8 S1e5
sim 3 50«9 20l 88e5 871 B2e2 72465 69 0
Siwn. 4 SOe 7 26e O 93,2 923 8947 3149 79 9
SIM 5 4665 764 4 7404 75 1 66 9 6461 66 9
SIM & 53] 6l.8 fCab ETae9 6Tel T3lec The O
Sim 7 65e¢9 70e 2 6Ge 3 67 2 STe b 4B8a9 S5Qe &
SOYBEANS (MI_s BUs4)
S IM 1 439. 4 S70e 2 755, 9 31 3e 3 93060 11169 1244 ,5 1172« €
SImM 2l 502a1 TI92e 5 90 &6e 7 382. 8 1129 6 12654 5 1150, 2
SIM =) S8ce b6 €450 Bl56.R BBSa.7 1048. ] 122%5a ¢ 13251
E-I.“ "-'f €02.1 7725 F906e 7 9BZs B 11 732 L3636 1477.8
‘T':IH =] TE9e 10 302 117B.7 12777 1525,.2 17724 & 1921.1
SIM 6 813« 3 11 38a 7 1360a1 1474, 3 175948 1B4 7.5 200645
SIM L4 T73e3 l1c6Se 2 142345 1582 5 1911. 6 2242, 7 22713
COTTON (MILe BALES)
SIm | 3_8" 1 4 30 4 3e 4 Js & Je & Jas 4 L}
SIM 2 S G Juid Jed da4 3a 8 3e 4 Je 4
S I\ = 128 16e 2 1662 16e 7 167 17«2 162
SIM 4 Held Fel Fe5 Fe b Be 8 Be 1 7« B
SIM S Se 7 Be 2 7¢5 Tel S5el 408 4,4
SIm (oY 5e0 Te0 Ea B Ge 0 S5el Se¢ 3 Se
SIM 7 Se B GHeB 5eB 68 Se 9 Zal 17
COVERNMENT SUPPORTED: NON-MARKET EXPORTS
WHEAT (MILe BUs )
SI M 4 26220 E65Sas9 TOD5E o2 T03a7 ET0«0 675. 4 &E37s 1]
SIM S Oe O 437 0 2190 302s 7 28847 14645 TS el
SIM 6 Jeld 1114 6bab 4Cs 8 OeC O« 0 Ue C
FEED GRAINS (MILe TONS)
SIM 4 153 4Fe 2 54,5 S2s 0 450 3 33e1 28e 4
Sim - 2e 5 28e 6 24840 228 Fel Ce€ CeO
SIM & Qe Ge 6 125 TaS Os 6 ODa0 Ca0
COTTON (MILe BALES)
SIv 4 Ze 3 Se T Hel 6a O Set e 7 R
SIM & le3 18 L | 2w 1 le & Os 4 D+ 0
S5IimM & Ce 3 le O le7 De9 GeC 0ed Cel
a =
ources: [7;11:12;20].
h . . 3 ¥ . T o = - N . fa * A | s e 1
‘{-;::ai exports are market exports in Simulations 1 and /. In °imulations 4-6, al exports include marl
exports and non-market exports of government disposable programs.
e .
—“Non-market exports in simulations 4-6 are govermnment purchases to support crop prices.




Table 14. Estimates of acres intended for harvest for model crops and U.S, cropland for each simulation alternative
in millions of acres with 1969-72 average, for comparison
Year ‘“1”Eltd 1975-76 1980-84 1985 1985-89 1950~-94
1969-72--

WHE AT
SIia ] 148.0 S4e4 47 8 4B8e 9 49 0 490
SIM 2l 55l 46e 5 ST S 47T el 502
SIM 3 61«0 6le 2 6le2 60e © 60e5
SI M 4 5909 S5B8e3 S58al 57 9 56 6
SIM E 60e5 S97e 9 S6e 9 553 S4e3
SIX s 60 e 2 57a 3 5446 53¢ 4 51«2
SImM 7 62e S E0e b 6056 S8e6 SSe7

FEED GRAI NS
SIM 1 101.0 1152 11766 12167 1175 118.2
Sim = 11Se 7 119« 3 115S«4 11G.1 1179
SImM 3 121.0 120s1 1174 1160 1129
SImM 4 119 6 119.8 120e6 1199 1175
SImM = 1179 11663 1143 1139 1100
Sim € 116.8 11245 11243 1113 1100
SIimM 7 1162 109 0 1073 1058 10009
SOYBEANS

SImM 1 43.6 >1e & 29e 5 5led 64, C 699
SImM = S3el 6led 54,9 &7Te 0 70 5
SIM 3 45 ¢ 7 3200 4 236 9553 SGel
SIM 4 Sled o8¢ 3 S7el 5% 0 63e5
SIim = S8e9 03¢ 3 5648 69,e 2 75.0
SIm = 60s 0 68e 3 718 T4de S 7960
Sim 7 S6e9 6Be 2 719 7TSe 8 B3 0

COTTON
SIM 1 12.6 123 lle 7 11«2 111 109
SIM 2 109 l1le7 12e2 115 113
SiM 3 183 184 3 179 17«8 174
SIM A 133 132 133 131 12¢ 4
SIM S 12 7 126 1282 1le6 10e7
SImM & 1246 1le9 11«3 10« 8 9 9
SEIM 7 138 124 102 Q9«8 1024

UNITED STATES

SIM 1 335.2 3624 3537 336Gl 367.: 9 3717
SIu 2 A6T7e 6 366: 0 2764 37004 3737
SiM 3 3788 3770 376s 4 3175:. 6 373. 8
Siwu 4 37 30 37206 37545 3ToesS 3738
SIn 5 278« 8 377 0 376« 0 375« 6 373e8
S+ 6 378 e3 37841 3765 3756 374,7
S I i 378« 0 378 1 37€e 5 756 37407
ién}p acreage figures do not include land used for forage, silage or hay but do
due to damage caused by floods, drought, insects, etc. See Ray [29] for detail.
:gogrc9 Agricultural Sstatistics. 1973 tBH:,

36

T OO S W O N TS nam e e —

1995=96

4806
48e ¢
6060
S56e 1
519
Sled
S4,.1

117« &
1170
10S¢ 6
114, 3
1084 0
1070
37«8

7209
73 7
636 32
678
B80e 2
Bl e3
BG,e E

110
11.1
170
1168
SeB
10« &
Bs 4

372e 0
3719
3719
37155
3719
3728 7
Ir2e7

2000

477
45: S
597
S&, 8
49,9
Slel
S52e5

121. 4
12203
108.1
1135
1077
105:. 0
1003

T0e1
694 8B
65«5
703
83e 2
84,1
891

108
12. 4
1€ 7
114
Qe 2
9.8
8s O

3711
371e5
3715
3715
3715
3717
371e7

—

el g .

include crop acres abandoned




Table 15. Estimated production of selected commo L& =X 1 lterna e Wi 1
1969-72 average for comparison,
ear Actual a / 1675=-79 1980-84 1985 1985-8G 1 9950~54 1995=99 2000
1969-72
WHEAT (MILs BUs)
S5 M 1 1489 . 2 1722 l 16156 1723+ 1 17725 18894 6 1 S8Es ] c020s 1
SIM 2 174] & 7 157949 20254 2 D2a B 193346 1974 04 19257
SIM 3 c0B87T b 294 d1ls 2 257 T & 2633, 2 2778l i2lael 3005ae 7
SIM % 0 88 7 cdol«6 cHAG 45 2501 +5 2600a48 2731. 0 2rSTeS
SIM S 2c068.9 2333 6 23968 E c388s 4 2496e ; e526e7 2511 aC
SIM < c060 a7 23190 J0 a3 105, 8 23524 3 2201e 7 25TZs 4
SIM 7 £l 40e 7 24 484 3 £953e 9 333 8 c5504al 2632 ¢4 264443
’ FEED GRAINS (MILe TON
SIM 1 186.3 e37el c03e cB6e 2B86as( 114 333 el 359 40
SIM 2 28465e 3 ceoT7e 0 2T1le7 290e 0 107 131 B 3616
SIM 3 cBbbas b 31l7Ted 3261 1327 20«1 305 ¢ 3 TSae 2
SIM o et 3 4 ilbe B 135 1 44s 1 164 2 180e B 39850
SIM i 2535 3JdT 24 J1Tet 326 9 3404 9 150, T4, 0
SIM 6 cS6as 9 23976 Jlle?® 3196 3 34140 31565 J6a . 4
SIM T S90e b £2dBs 1 298s 3 303 7 31 2at 3250 348,
SOYBEAN {MIL« BUa4)
SIm 1 1179. 14730 1799 2 1909, ¢ 2065, ¢ 233641 255243 252048
SI M 2 1521 .1 18578 02440 21 32,7 23571 2579« C €212+ 5
= IM 3 15066 1 1742 1 L9090 c01Z2e 7 cb3 a5 2535 7 eb95e 2
SIM 4 152584 1875+ 0 033.,3 2l45: 4 el 2T 9 27164 3 289144
SIM - 175901 2l dbe 3 2519s1 2865,1 3213 E 3421.6
SIM = 1B23«9 2300 4 2555 4 271281 301 74 325442 JASH. 6
SIM [4 17328 23565 2561 & 275646 31718 35954 E I66ETe 3
COTTON (MILe BALES)
SIM 1 11.1 130 L35 13«5 13 7 194 3 15« 4 15 6
SIM 2 115 13+ 4 lde T 14,2 14,9 Se5 179
SIM 3 21 ¢ 3 cha l ?He 5 2Te cBa 0 294 0 £29e 3
SIM 4 1543 18,9 197 194¢ 20s0 2040 20e 1
SIM S Lag 7 179 17«8 17 & 173 167 l1Esl
SIM £ 14,5 ibe9 1608 164 153 1 T 6 17« 3
SIM T 15« 8 LT 7 151 144 8 167 143 14,1
- IVESTOCK (MILes GRAIN CONSUMING ANIMAL UNITS)

SIM 1 117.0 l14le2 1 56,2 1537 16847 18282 195, & 20201
SIM e 14543 159« 3 1664 9 1 71s & 183. 8 1961 20340
Sim 3 1325 1358 16243 168« 1 1814 195« B 205 0
SIm 4 18247 159 9 167« 4 1727 1865 20182 210a7
SIM - 1425 1599 16745 172« 7 18€4 6 200s S 20943
SIm 6 14Ca 7 1 58 9 167> 1 72 7 18642 1S7 a6 203« 4
SIm T 13642 149 9 156« 6 161a1 1720 184,42 19045

al
— Sources:

([ 7-11,12.36,20".
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SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM™
SIM
SIM
SI M
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

NN R W e SO P Ly = O WN - N oW P W N e NGO P W e

N OO R WN -

Estimated

for comparison.

6364 .0

8270.5

15073.1

4618.5

D I B e g e

1975~-79

2933.548
27353
3261e2
279Ce 1
2903+ 4
3C58e1
3518+ 4

OB2e2
100040
102445
1013 7
104660
1046. 5
10419

6903, 7
6893. 3
67195
668T A
667861
65713
6496, 8

B317e2
81666 0
79170
T731e5
78013
7884, 4
81198

198072
194 76a7
20438, 7
1961162
153905.8
20089, 6
2075247

S008e 7
49554
47358
4681l
4699,
4720e 5
4785« 3

L

r

e =

input expenses for U.S.

1980-84

FERTILIZER AND

322365
2833. 7
380043
3074,2
30260 7
30623
39685

1051.7
1062« 8
10792
107160
1104,.5
111665
111803

6621e2
656194
5987 9
SQOR7 8
D997 2
CE467Ta 5
631 7.1

MACHINERY (MILse

8873,0
B428Bs 9
801260
74579
7562 9
77713
871361

REAL

21448, 5
20235 1
e282347
20548.: 3
2084045
21861s 3
24314, 8

- D o S e e

LABOR

ESTATE
2259548
21128,0
2333484,7
21630:3
217175
221719
2588477

FUEL, JILand REPAIIS (MI_.

52801
51608 2
86412
44 B6s 3
452208
4584, 5
4844, 9

38

3455,6
2970a 7
398248
329945
3151e4
312347
41763

SEED (MILe

10982
11327
1115,°
111 3«6
1140.8
11495
115348

64320 1
6625l
59399
S06745
595949
601060
SB06e7

Q2715
87202
85818
7824 40
7900e 3
BOG6 25
96141

S4T78e6
53538 7
ABTA449
5664, 9
47027
47589
52230 9

LIME (MILe

(MILe

(MI_ o

I . - -

1 985=89

35228 6
3113,.1
84052+ 8
3388.9
3237» 0
31B7«7
43061

1972 DO__ARS)

11255
11355
113645
1138+9
116246
11736
1178s 1

MANHOURS )

6347 B
64774
5814, 4
S8454, 3
593441
ST96s 6
355911

S9564,.7
8990. &
B929e 7
80901
81 £44 4
B2B4,.,8

10201 %

N e e T

1930~94

1972 DOLLARS

38237
389569
4241,.,6
35731
3364, 7
340644
4526. 0

119640
12020 3
1288.9
119446
12204
12265
123847

G079 3
El4Be?2
04846
SS21e 9
S515.0
5946, 8
S5T44,3

1972 DJ0LLARS)
10324,°2

S70Bas5
9762 9
8743:3
8794, 4
88985

11740s5

1972 DOLLARS)

23267e b
21707. 4
28785,8
22226 2
222T5e 2
22554, 7
27010, 8

251525
233374
2682943
c371 3.6
2362843
28294 44
30648, B

55177
S5459 6
50310
47939
4831,s 1
49980, 3
S468. 8B

1972 D0OLLARS)

S97S5e2
58018
5617281
51037
5152¢ 3
S209%e7
61 39,1

4209. 1
39774
43766 2
371867
35857
3875S. 8
494 T e 7

125282
1254, 7
1241, €
124841
12734
127€ o6
12966 0

583546
STO7e E
S160e 8
S202e 9
S191 a9
S5404 4
£349, €

111E3,4 2
10663 48
10585. 3
9381.1
S46886
9802 7
134064

271798
2eo450s 2
2872132
251391
25086. 3
26103 a5
336244 2

agriculture for each simulation alternative with 1970-72 average

G4657e E
448543
445549
284542
384)] ¢6
4258, G
528361

1267« 5
126548
1272eC
12779
1304, €
13C05¢5
13166 =

5746, 0
595541
S337e5
5383 8
53598
S378. 3
S205e 7

11795, 2
113825
110771
97658
9938+ 3
106564 3
144579

ZBEBTTe9
2 T700e7
30302e1
26518BeE
266278 5
2794341
362454 9

6355¢ S
61929
5804, 1
S418.0
S482s 1
S611e4
6874 9

E&13e3
64€EQDe 2
6041+ 3
SE03e3
S5690e 86
59321
73322

L% LA O wm W s A Wi Ln s LN s A U A LA

i LA & A a5 LY

& LA LN A LY A U

(7]

L L WY o LA L
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Table 16. (cont'd.)

T ———— . - R e e e e O - - T — S - ——

Lo — - - 9 M5 O RC S0 = O 0N - G *Yalala
Year Actual £ 1975 ? 1960=8584a 1985 1965-89 1990=-94 199 S 200¢
10 .r[}_ T ‘_.h—-

MISCELLANEOQOUS EXPENSE (MILs 1972 D ILLARS)
SIM 1 1 2 6387 0 7066 5 T4 864 9 fBlls 4 BSB3s 3 9371+ 3 34 ¢ 6
SIM c 33347 6ESG3043 T43049 TE6E 2, A 135 ] o 099, 3 2739 0
SIM 3 &5605+ 3 7250« 4 FTTSleb BOT3eE B730« 9518 4] 10153, 3
SIimM 4 637947 £895, 3 7T354,3 TOATs 3 BZ2B0, BO9064 4 14 934 (
S5IM = 8494, 0 T060,4,9 F508Be5 TBC0«5 BaT1le 1544 1 JA02 e :
SIm o’ 6493 5 7499, 3 ITTO0w 5 P73 € 8932 905842 1 2e9a 7
SIM T 65874 786940 83630 37 70: 9 10 » 11696, ¢ 12459, 7
TEREST ON STOCHKH {MIiLa 197
SIM ] 2435 2499 47 69845 282049 2883. 4 I 263 3 Elg
S5Im 2 256681 273282 e850a0 1154 312 T2 s 142
SIM 3 26060 30 30, J1B80s 4 12 40, ; s 1 'l
SIM 4 2606+ 56 301 3201 5 3293, 4 3 - 629 F'18Ba 7
SIM § 2604, 4 299Te A 3149, 8 20s e 1 v 4 16136
SIM & 2589s5 951 ah 310849 183,65 3346, 1503, 359 Ta £
SIM I 4 2588« 5 251 324 B 104 2. 8 1103,.1 = 140 o 14 15, ]
REAL ESTATEY TAX (MILe 197 I HS5)
ST M 1 1193 ¢ 290%s 1 1214, 8 160] o3 2 3806 41 284 4 3GT ol
SIM 2 . | 29103 3027e 3 31534 6 324 By 351 8,.C 3866 4201
SIM 3 3042. 4 33E0. 31588 IT23 7 105 2e4 +360. 15 8Ce B
SIM & 2925: 4 3076 1 3234, 8 1330s 4 3571wl 1IB0D6 3199448
SIm 5 2973456 31235 12485 3338, 0 220559 I TI6 o 301347
SIiM € 30096 31254, 3 33250 3392 7 3637 a9 94044 241t
SIM T 3115a4 3E&58s 1 193 Tt 4l 334 8 465679, 5220as 4 SFE g ]
1
LIVESTOCK FEED (MILs 13572 ILLARS)
SIM 1 7907 102767 11904, 4 1307 2e L -» 15508, 4 1831 7. 9 EHE ¢ ]
SIm 2 101748 ,¢ 1185944 1297543 137884 3 15984, 18489, G 02614 5
SIM 3 O7 34, 7 10424, 7 115511 12356, 13487 ,4 16848 ¢ 3 1839E2. 1
SIM 4 95259 1015445 11254,4¢ 120464 1 14152, 164824 3 L 79954 (
SIM 5 5 9B 6 1C154,1 11244,7 12042, 0 1414248 1650265 1B0DBSaE
SImM & 969347 10215. 1 112316 12021 7 141 33, ¢ 156668a.1 184 5B
SIM T 233551 10729, 7 1188044 1 Ca7 ] APBE . 175204 1 19081,
I V= ST K 'URCHA S (ML s 197 31 LAR
SImM | 5216. 7334 49 B21349 3253462 9163, 1 10074, 4 10903, & 11593,.5
SIM 2 FrT42e D 34021 B34aB, 2 Q256 7 3B 8 ¢ 10861 » 11832s1
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Table 17. Per capita consumer food expenditures
with actual 1969-72 average.
"!';;u[' .-'krtual 19?5"?‘? 1950"‘54
1969723/
SIMm 1 164.7 207 el 220e 2
SIM 2 194, 4 2016
SIM 3 210e 3 222e 1
SIM 4 192l 19841
SIM = 199 2 1984, 0
SIM & 20B8e9 203e 4
SIM T 230« 6 25065
SIM 1 452 .2 375 38e1l
SIM 2 360 3 J6e 4
SImM 3 37 « S 38: 3
SIM & 36s 1 3641
SIM 5 36«8 3Ee 1
SIM 6 37 ¢ 8 I6a 6
SIM [ 40e 2 41e 3
265.0 272« 7 2753
TOTAL
SIM 1 556.90 S8Be7 503¢ 2
SIiM 2 ST7T4, 7 583 0
SIM 3 5922 6054 4
SIM 4 S572s2 S79e 3
SIM 5 575e3 57Se1
SIM [ S9De 7 SB85e 1
SIM 7 614, 8 636. 8
al, - : ;
—3Source: Food Consumption [ 39].
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ncludes bakery products, fruits and vegetables, grain mill products and miscellaneous items.
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Trend Future
The trend future scenario examines agriculture under its presently
evolving structure of farm size, technology, and resource demand. Ex-
port quantities are projected to return from the high export levels of 1973-74

to levels indicated by historical growth trends, and the 1973 legislated

|._...|,

farm proegrams become a policy variable. The trend future examines the effect
g a 3

of the current farm programs .f*_'_x compar {H;' in alternative which continues

farm programs in their present form to one in which they are removed and

—

—

agriculture operates with a free marke tructure. The provision f the
1973 Agriculture and Consumer Protection Act 1] include: subsidy

= = = 2 R 1 X = — = 3 B : - 1 g 1 = 1 s p ] "% " .t i
ments to Irmers when marki rices fall below legislated targef ! 5 fo

—

s =~ - ) e - : | : -z g sn 2 . . ) C ] . ;
wneatct, corn, ind Cotton 1NN Aa Cdie i [ ICL10ON1S 11 yed i I 7erted

Two simulation alternatives are examined in the trend future. Simula-
tion 1 traces out farm income, farm prices, resource demands ind other key
agricultural varia
2000. The amount of support from government subsidies and acreag
tions is estimated to the year 2000. To compare the trend future without
government support and coantrol programs, Simulation 2 examines the trend fu-
ture under a free market structure. [n the free market situation = LR rop
price supports, subsidies, and acreage control programs ar:
Cnmpurisﬁn of the frur market and ] ““][HWHﬂZHH.LIiHFHJ[;UUm allows u Lo

focus on both the direct and indirect effects of farm programs and evaluate

the trade-offs involved.
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Trend Future - Farm Programs (Simulation 1)

o ——— —

The trend future with farm programs estimates the future of U,S.
agriculture under the 1973 legislated farm programs with a continuation of
historical trends in farm size, resource demand, yields, and exports.
Simulation 1 evaluates the trend future under present farm programs and

throughout the rest of this report will se

1,
ot
<
§h
o
)

(5

"bench mark" to compare
with other policies and expected futures,

Future acreage requirements for each crop depend upon the growth of
commodity demands and the rate of increase in crop yields. Table 18 com-
pares the estimated growth in commodity demand and crop yields from the years
1969-72 to the year 2000 under the farm program trend. Estimated increases
in per capita meat consumption and population growth combine to increase live-
stock production 74 percent in that time period. Steady growth in livestock
feed demands and exports increase feed grain demand by 88 percent and soy-
bean demands by 101 percent by the year 2000. Total demand for wheat in-
creases only 32 percent from the years 1969-72 to the year 2000, due to a
lower growth rate of wheat exports and a projected decline in per capita :
consumption of wheat in the United States. 1In recent years the domestic
per capita consumption of cotton and cotton exports has been declining due
to increased use of synthetic materials. Per capita consumption of cotton
is projected to remain constant at 20 pounds of cotton lint per person.

Thus, the 18 percent increase in cotton demand is due to population increases.

Estimated crop yields for all crops in the year 2000 are substantially

higher than actual 1969-72 yields. Soybeans, which show a 101 percent
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Table 18. Comparison of 1969-72 actual commodity demand and crop yields
to the year 2000 in the farm program trend future.

Actual Percentage
1969-72 2000 Increases
a
Total demand—
Wheat (mil. bu.) 1,586, 7 2,095.,2 32
Feed grains (mil. tons) 189.9 356,/ 88
Soybeans (mil. bu.) 1,246.6 VARG s 101
Cotton (mil. bales) 12.0 [T | 18
Livestock (mil. grain consuming
animal units) 117.0 203.,0 14
. b/
Yields—
Wheat (bu./acre) 30.7 42 .4 38
Feed grains (bu./acre) 65,/ 105.6 61
Soybeans (bu./acre) 27.0 36.0 33
Cotton (lbs./ acre) 421 39 692.5 64
al

Total demand is the sum of commercial demands based on a 300 million
- - IF -
population in the year 2000 and export demands based on trend exports [39].

/ -
‘} i > ] » 3 r 'S & #
2¥ields are based on acres planted and intended for harvest L29;38..

increase in demand, have only a 33 percent increase in yields. As a result
projected soybean acreage increases from 43.6 million acres in 1969-72 to

70.1 million acres in 2000. Feed grain demand also increases faster than

the growth in feed grain yields, resulting in an increase in feed grain
acreage from 101.0 million acres in 1969-72 to 121.4 million acres in 2000.

In contrast the growth in wheat yields is slightly higher than the growth of
wheat demand resulting in a small reduction in wheat acreage by the year 2000.
The projected 64 percent increase in cotton yields, coupled with the 18 percent

increase in demand, leads to a reduction in cotton acreage from 12.6 million
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acres planted in 1969-72 to 10.8 million in 2000. The increase in feed
grain and soybean acreage comes from land previously in feed grain diver-
sion or land formerly in cotton production,

The trend future simulation alternative incorporates provisions of
the 1973 farm program as the policy tool to support farm prices and incomes.
Included in the farm program: subsidy payments to farmers when market prices
are below the legislated target prices of $2.05 per bushel of wheat, $1.38
per bushel of corn, and 38 cents per pound of cotton. If a buildup of stocks
occurs at target prices, production controls also can be implemented.
These controls include voluntary allotment programs for wheat and cotton and
an acreage diversion program for feed grains.

Farm program costs and acres diverted from feed grain production de-
cline significantly over the period 1975-2000 because of rapidly increasing
crop demands. Table 19 presents estimates of government payments for wheat,
feed grains, and cotton and acres diverted from feed.grains under Simulation 1.
Rapid growth in both soybean exports and domestic livestock demand reduce
feed grain diverted acres, eliminating acreage diversion by 1994. Feed

grain program payments include target subsidy payments for corn and payments

for diverting acres. Program payments to the cotton and wheat sectors include
only target subsidy payments, 1In this alternative wheat and cotton acreage

is restrained by voluntary allotment programs which limit the acres eligible i
for price subsidies. If voluntary allotments are unsuccessful, diversion of

wheat and cotton acres would become necessary. This would increase government

payments for wheat and cotton. However, as feed grain and soybean demands

E |




Table 19 |, Govermment payments and feed grain acreage diversion for Simulation 1, the farm program trend.

Actual _ _ c , ! = -
5- 1980-85 1985 1985-89  -1990-94  1995-99 2000
1869-gp=s. P

] /
Payments for land diversion and price SUbSldyh*
(millions of 1972 dollars)

Wheat 922.6 2ol 289, 2 269.0 2069.7 26122 208. 2 88.5
Feed grains 1,614.1 682.1 70} 8! 1 ,366.4 752 =2 407.9 0.0 0.0
Cotton 907.8 18T 188.7 197.5 198 .6 202.9 211 .4 213.8 I~
g |
: - : q Cf
Feed grain acreage diversion—
(million acres)
Diverted acres 355.0) 1 Uiy bl 7.9 24 b,.-3 2.0 0.0 0.0

=

—Actual payments [38] are under a different set of farm programs than Simulation 1.

Dbrice subsidies are estimated as the difference between the market price and the target
price for wheat, corn, and cotton with the maximum payment being the differance between the
target price and the 1973 price support levels. The proportion of corn making up feed grain
production is estimated as the 1969-72 average. Estimated feed grain acreage diversion payments are
the product of estimated feed grain acreage diversion and the national average 1969-72 payment
per acre.

C/ . . : . - | : . -
—Feed grain acreage diversion is estimated as the calculated feed grain acreage reduction
needed to reduce government inventory stocks to the 1968-71 average.
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increases, wheat and cotton farmers can limit production to their allotments
and gradually increase their acres devoted to feed grain and soybean pro-
duction. Under Simulation 1 acreage allotments for wheat and cotton are
maintained to the year 2000 to keep production in line with demand at tar-

get prices.

Farm programs in the trend future maintain stable prices through price
supports and acreage control programs. For the years 1975-94, market prices
under support programs average $1.89 per bushel of wheat, $1.31 per bushel
of feed grains, $3.35 per bushel of soybeans, and 35 cents per pound of
cotton. Subsidy payments are made to farmers if market prices are below
target prices for wheat, corn, and cotton., Expansion of feed grain and soy-
bean acreage in the trend future under farm programs is achieved through
release of diverted acres for the period prior to 1994. However, after 1994
no diverted acres are available for expansion of feed grain and soybean
acreage, and the growing soybean and feed grain demand causes the price of
feed grains and soybeans to rise. This induces farmers to shift from wheat
and cotton production to the more profitable soybean and feed grain produc-
tion. Prices reach $4.26 per bushel of soybeans and $1.67 per bushel of
feed grains by the year 2000.

The acreage required to meet wheat and cotton demands declines through-
out the period from 1975 to 2000 because of the small projected growth in
wheat and cotton demands relative to their projected growth in yields.

Acreage planted to wheat and cotton is reduced through acreage allotment

programs rather than through a decrease in price., The simulation results
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in the trend future under farm programs indicate that allotment programs

for wheat and cotton are still needed after 1995 to balance supply and d:

mand at target prices. The continuing rise in the relative price of feed
grains and soybeans after 2000 will eventually reduce the supply response

of wheat and cotton enough to allow elimination of allotment programs,

National gross farm income in the trend future grows steadily with the

stable prices and growing demand for agricultural commodities. U.S. gross
farm income increases $1.3 billion annually from 1975-95. After 1995 rising
livestock, soybean, and feed grain prices combine with growing commodit

demands to accelerate the increase in U.S, gross farm income to an average

. - = |--I- -
of $3.0 billion per yeai the year 2000, : ross fai Income reaches
5112 billion This represents a 60 percent increase above the 1972 value of
2L L DLL LOI11., 1 1w E---t L

P

ey . - v 1 il . . ;
$69.9 billion. Throughout the time period, the

grain sectors show the largest increases in gross income as a result of

the projected growth in domestic population, per capita meat consumption,
and crop exports.

Production expenses also increase steadilv as farmers increase botl

acres in production and total inputs used per acre. Production

expenses are

-

estimated to increase from 49,2 billion in 1972 to 598.0 billion in 1985

and $74.3 billion in the year 2000. The maior sources of

| increased input

expense are livestock purchases. feed expenses, and fertilizer expenditures.

Total net farm income 1is estimated to increase from $19 8 billion

'

iln the years 1969-72 to $29.6 billion in 1985 and 942.1 billion in the

2000. The rapid growth in total net farm income 1s a result of the rapid
growth of livestock production and soybean exports, along with the steady

growth of domestic and export demands for other agricultural products,
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After 1995 price increases for livestock, feed grains, and soybeans
contribute to the growth in net farm income.

Net income per commercial farm increases even more rapidly than
total net farm income as a result of declining farm numbers. The num-
ber of commercial farms (gross sales of $2,500 or more) is assumed to
decline from 1.8 million commercial farms in 1969-72 to 1.3 million
in 2000.— Net income per commercial farm increases from $11,036
in the years 1969-72 to $15,924 in 1975-79 and $21,876 in 1990-94.

By the year 2000 price increases raise net income per farm to $31,801.
Growing farm income and higher production levels increase the value

of farm assets 50 percent from 1975 to 2000. During the years 1975

to 2000, the value of commodity stocks increases 34 percent as produc-
tion of all commodities increase., Higher gross incomes which encourage
further mechanization in agriculture increases the value of machinery
stocks 51 percent from 1975 to 2000.

Total assets per commercial farm increase from $220,034 in 1975-79
to $387,683 in 1995-99 in the farm program trend because of declining
farm numbers and greater values of farm assets. The average value of
machinery stocks per commercial farm increase from $15,442 in 1975-79
to $27,158 in 1995-99. The value of land and buildings increases from
$166,422 per commercial farm in 1975-79 to $296,821 per commercial
farm in 1995-99 because of increasing land values and a decline in
the number of commercial farms.

In the trend future, increased production, stable farm prices,

and higher farm incomes contribute to the steady growth in agricultural input

—

D : . : . : :

—'This assumption is based on the belief that the rate of decline 1in
farm numbers will decrease over the next several decades. Various projec-
tions suggest farm numbers will decline to the range of .9 to 1.3 million

farms by 2000.
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usage. Shown in Table 20 are the estimated input expenditures and man-houi
requirements for 1985 and the year 2000, with actual 1970-72 values for
comparison. Rapid increases in the production of livestock, feed grains,
and soybean increases total input use in those sectors substantially,
Growing farm assets values, which expands farmers' borrowing base, and
favorable crop prices encourage farmers to increase purchased input use
per acre for all crops from 1975 to 2000.

Table 20, Estimated U.S. input expenditures in millions of 1972 dollars

.and labor requirements in millions of man-hours for 1985 and
2000 in Simulation 1, the trend future under farm Pprograms,

; . - ; a :
with 1970-72 actual for cumparlsnn._f

Input Actual 1985 2000
1970-72
Fertilizer and lime expense 2,441 3,456 4,658
Seed expense 1,027 1,098 1,268
Labor man-hourgl/ 6,490 6,432 5,746
Machinery expense 8,270 9,272 11,795
Real estate expense 15,073 22,600 28,878
Fuel, oil and repairs 4,618 5,479 6,613
Miscellaneous expenses el ] .487 9.835
Interest expense 2,435 2,821 3,348
Real estate tax expense 3,194 3,401 4,397
Livestock feed 8,470 13072 19,988
Livestock purchases 5,536 9,253 11,594
a/ B 5 ok

— All expenses are in millions of 1972 dollars except labor which
is in millions of man-hours | 10..

b/ _ e
— Actual 19/0-72 [ 38].




>0

Fertilizer and lime expenditures have increased rapidly in the past
decade. 1In the period 1965-6/, fertilizer expenditures in the United States
were $1,493 million. By 1970-72 the annual expenditure was $2,441 million, a
63 percent increase in five years. The trend future with farm programs pro-
jects fertilizer expenditures to increase to $3,455 million in 1985 and
reach $4,658 million in the year 2000. The increase in fertilizer and lime
expenditures is due to increases in the application rate per fertilized acre,
the proportion of acres fertilized, and acreage in production. Feed grains
and soybeans show the largest increases in fertilizer and lime expenditures.

Labor requirements in agriculture have been declining rapidly over the
last three decades. Total manhour requirements declined from 16.2 billion
manhours in 1949 to 7.6 billion in 1970-72. The decline in labor demand is
projected to continue to the year 2000 but at a slower rate. The esti-
mated labor requirement in the year 2000 is 5.4 billion man-hours under the
trend future. A principal factor responsible for slowing the decline of
labor requirements is the increased production of livestock and soybeans.
Labor requirements for livestock remain stable at 3.1 billion man-hours in
1975-79 and 3.0 billion man-hours in 1995-99, The man-hour requirements for
soybean production increase from 223 million manhours in 1975-79 to 288
million man-hours in 1995-99,

Both livestock feed expenditures and livestock purchases grow rapidly
as livestock production increases /8 percent from the years 1969-72 to the 4
vear 2000. In the trend future under farm programs, livestock feed pur-

chases reach $20.0 billion and livestock purchases are $11.6 billion in the

vear 2000,
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the national level from 1970-72 to the year 2000, During that period

expenses are expected to increase 23 percent for seed; 43 percent for
machinery; 92 percent for real estate; 43 percent for fuel, oil, and re-
12

percent for miscellaneous expenses; 38 percent for interest;

pPairs,;

~ -

and 38 percent for real estate taxes.

pita food expenditures in the trend future under farm pro-

>
rer L:.I

grams are projected to increase from $556.8 in 1969-72 to $641.0 i

=

. ™ Y 1 - 1 -— - . - . ' i 5 - | o B -
the year 2000 (Table 17). Expenditures on ed pro cC8 are the maiol

-
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from 15 percent in 19/0-7/2 to 8 percent in the year 2000.

cates a steady growth in farm incomes over the simulation period because

of growing domestic an

) 3% i b | i i ! } i I T T
- } | | o |- L 1 1K 1 Ll ol 11K e el UL } 3 L il i 1 L
- - - - I .

i

under government farm prograi Net farm income grows to $542.1 billion,
and net income per commercial farm grows to $31,801 in 2000 Al thougl
domestic and export demands are increasing, the supply capacity of agri-
culture under trend technology exceeds crop demands from 19/5-95, requiz
ing government acreage restrictions to support farm prices. The rapid
grow th of feed gra in and sovbean demands eliminates idle land b 194
After 1995 new programs may be needed to increase the growth rate of
yields or expand total cropland to meet growing domestic and export demand

levels.




Trend Future-Free Market (Simulation 2)

Simulation 2 examines the trend future under a free market structure
without a farm program to restrict production and support farm prices. In
this situation yields, farm size, and export levels are the same as the
farm program trend future (Simulation 1). The free market trend future as-
sumes exports increase at trend levels. The results of the free market
trend, when compared with the results of the farm program trend future, es-
timate the effect removal of farm programs have on variables such as farm

prices, farm income, and consumer food costs. The indirect effects of farm

The initial response of farmers to removal of farm programs is to
increase production, which depresses market prices. The estimated demand
for commodities at lower prices, however, is only slightly higher than in
the trend future:; thus, only a slight increase in crop production and acreage

is required to meet commodity demands. Production increases in the free

0

market situation for the years 1975-85 are three percent for soybeans, two
percent for livestock and feed grains, and one percent for wheat over the
trend future under farm programs.

Because of inelastic demand for farm products, significant price re-
duction must occur to balance production and demand. Cotton and wheat ex-
perience the largest price adjustment in the free market trend because of
the slow growth of wheat and cotton demands relative to crop yields. At
target prices, the supply response of cotton and wheat is high, relative to

&

demand, requiring all future with farm programs. :
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Removal of these allotments requires large reductions in cotton and wheat
prices to maintain acreage at levels consistent with demand requirements.
From 1975-89 the large supply capacity in the free market reduces prices
to 18 cents per pound of cotton and $1.32 per bushel of wheat.

Increases in livestock feed demand and feed grain and soybean export
demands reduce the price effect for these commodities. Although soybean
production is not directly restricted in the farm program trend future,
lower prices of substitute crops and increased available land in the free
market trend increase the supply response of soybeans. In the years 1975-89
free market prices average $1.01 per bushel for feed grains and $3.06 per
bushel for soybeans.

In the years 1975-89, crop prices are low because supply capacity
under the free market trend exceeds the demand for agricultural products.

However, feed grain and soybean acreage is expanding to meet their growing

domestic and export demands. By 1990 the cropland base for wheat, feed
[- L

grains, soybeans, and cotton is fully utilized. The lack of excess land
after 1995 reduces the supply response of soybeans and feed grains, causing
an increase in soybean and feed grain prices relative to other crop prices,

After 1995 as domestic and export demand for sovbeans and feed grains con-
[ : B

tinues to expand, the higher prices of soybeans and feed grains bid land

()

Sl

away from the wheat and cotton sectors. By 2000 crop prices are $4.21

I

per bushel for soybeans, $1.58 per bushel for feed grains, $1.64 per bushel

A

for wheat, and 16 cents per pound for cotton.
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falls below that attained with farm programs by: 33 percent for wheat,
18 percent for feed grains, 5 percent for soybeans, 48 percent for cot-
ton, and 7 percent for livestock. Nationally, gross farm income in-
creases over time, even under free market conditions, with production
increases offsetting lower crop prices in the free market trend. 1In
the yvears 1975-95, however, U.S. gross farm income averages 12 percent
lower under the free market structure than under the trend future with
price supports. In 1985 gross farm income is $73.9 billion in the
free market trend as compared to $83.3 billion in the trend under farm
programs. After 1995, as commodity demands increase sufficiently to
utilize the existing land base, crop prices increase, raising gross

farm income to $107.5 billion in 2000, only 4 percent lower than the

e

wd
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3112.2 billion in the trend future under farm programs. Production
expenses under the free market simulation average Z2 percent lower than
under the trend future with farm programs. In the free market, the de-

mand for livestock, soybeans, and feed grain is slightly higher than

09

under the farm program trend because of lower crop prices. In spite of
these higher production levels, input use is lower under the free mar-
ket trend because of lower farm prices and gross incomes in the free
market.

Net farm income under the free market trend is substantially lower

than under the farm program trend because of lower farm prices. From
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1985-89 net farm income under the free market trend averages $17.3 billion,
a slight increase over the $15.5 billion net farm income of 1969-72, but
substantially lower than the $26.6 billion for the trend future under farm
programs. By 1995 demands are approaching supply capacities and as a re-
sult crop prices increase from 1995 to 2000, Net farm income raises to
$37.8 billion in 2000 which is still below the $42.1 billion net farm in-
come of the farm program trend future.

The growth of total farm assets under free market conditions averages
5 percent lower than under the farm program trend because of the lower farm
incomes in the free market. The value of commodity stocks averages 1 per-
cent higher in the free market, however, because of larger commodity inven-
tories than in the farm program trend. Lower farm prices in the free mar-
ket trend result in a 4 percent reduction in the growth of machinery stock
and a 6 percent reduction in the value of land and buildings as compared to
the trend future incorporating farm programs.

The rate of increase in resource use estimated in the farm program
trend future is reduced in the free market trend, partially in response
to lower commodity prices and partially because of the reduction in the growth
of farm assets. Reduced farm asset values have the effect of reducing
farmers' borrowing base, causing them to shift away from purchased capital
inputs such as fertilizer to nun-puruhﬂﬁed Lnputs such as seed and labor.
Fertilizer and lime expenditures are 8 percent lower in the free market

trend while fuel. oil. and repairs. and miscellaneous expenses average 2
3 ) p ] 5’ 5

percent lower than when prices are supported by farm programs. Expenses




related to the durable capital stock (machinery expense, real estate expense,

interest expense, and real estate taxes) are reduced 5 percent under the
free market trend.

Under the free market trend, individual commodities also show a signi-
ficant reduction in input usage compared to the farm program trend future.
Capital input expenses are 11 percent lower for feed grains, 8 percent lower
for wheat, 14 percent lower for cotton, and 2 percent lower for livestock
than the trend future. With the exception of soybeans, all commodities show
significant reductions in the growth path of expenditures for fertilizer
and lime; machinery interest and depreciation; interest on real estate;
real estate taxes; and machinery operating expenses.

Per capita food costs in the free market trend increase slowly through
the years 1975-94., Estimated food expenditures in 1985, $585 per capita,
under the free market trend is a slight increase over the $556 spent in
1969-72., 1Increases in food costs are a result of increases in per capita
consumption of meat and other food products. These consumption increases
are partially offset by lower farm prices in the free market in 1975-94,
compared to the 1969-72 farm prices. After 1995 the rise in crop prices
in the free market raises food costs to levels near the trend future which
supports prices through farm programs.

In the trend future, capacity to produce exceeds demands for agricul-
tural products in the years 1975-95. As a result, elimination of farm
programs results in a substantial decrease in farm prices and incomes in

this time period. Net farm income averages 36 percent lower in the free

market compared to the trend future incorporating price supports and supply




controls. After 1995 the growth in domestic and export «
excess capacity in agriculture, increasing crop prices and farm incor
levels near farm prices and income in the farm program trend. The

of farm assets and input usage in the trend future is reduced when farm pr
grams are removed, due to lower farm prices and
ket conditions. Consumers benefit from removal of farm programs in the trend

' - =1 an ] —— . - . - y ==l =3 - ; i { g
future through lower food costs and elimination of treasury costs for price

support and supply control programs,
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Maximum Efficiency Future

Policies of the maximum efficiency future are designed to increase
farm efficiency and productivity to meet domestic and foreign demands at
reasonable prices. These policies include a change in farm structure to a
larger, more efficient farm; additional research expenditure to increase
crop yields 15 percent above projected trend yields; elimination of
farm programs which restrict crop production; and a return to free market
pricing. To promote adoption of new technology and support crop prices
at production costs, it is assumed that farm prices are supported at
$.90 per bushel for feed grains, $1.20 per bushel for wheat, and $.18
per pound of cotton. This set of support prices is assumed to represent
production costs under maximum efficiency. A government support program
will maintain prices at support levels if market exports are not large
enough to '"clear the market'" at these levels. Through the support
program, supported crops would be purchased by the government. Rather
than accumulate large stocks, these purchases would be non-market ex-
ports taking the form of subsidized exports or foreign aid programs.

The maximum efficiency future expects that the high export levels of
1973-74 are indications of a new international agricultural environment.
In this scenario American agriculture produces at full capacity to meet
world demands while satisfying domestic demands at reasonable prices. In
the event that temporary farm surpluses develop, export disposal programs
can prevent reductions in farm prices below production costs.

Expanded exports are the key to the success of the maximum efficiency

future. However, the extent of the needed increases in exports needs to be




clearly determined. Five export alternatives (Simulations 3 through /) ar:
examined in the maximum efficiency future to appraise the full range of
effects from variations in crop exports. Simulation 3 estimates the export
levels sufficient to maintain market prices at the 1973 legislated target
levels for wheat, feed grains, and cotton. Simulation 4 examines the impact
on farm income, prices, and other key variables when market exports are at
trend levels, based on the 1949-71 growth rate of exports. Simulations

5 and 6 estimate the effects on key agricultural variables when market
exports increase 30 percent and 50 percent above trend export levels. Trend
exports are doubled in Simulation 7 to estimate the effect on agriculture

of exports which increase total demand above the supply capacity of the maxi

mum efficiency future.

Maximum Efficiency-- Target Prices (Simulation 3)

Simulation 3 estimates the level of exports needed to maintain stable
prices at the 1973 legislated target levels through the years 19/5 to 2000.
The objective of this alternative is to determine the minimum export levels
needed each year to balance supply and demand in the free market and provide
a fair return to farmers (using the 1973 target prices as a basis). Ex-
ports of wheat, feed grains, and cotton are at levels which will absorb
production above domestic demands and maintain target prices. Soybean ex-
ports grow at trend levels. Simulation 3 also shows the production mix under
target prices in the absence of acreage controls and increased productivity

of the maximum efficiency future.




The maximum efficiency future at target prices achieves both full

production and prices maintained at legislated target levels. Therefore,
comparing this alternative with the trend future under farm programs, which
also maintains target prices to farmers, reveals the effects of a full pro-
duction agriculture with advances in farm efficiency. In addition, Simu-
lation 3 serves as a basis for comparison with the other maximum efficiency
futures which examine the impacts of various export levels. As in previous
simulations, all dollar amounts are in 1972 real dollars and are not adjusted
for inflation that occurs after 1972,

In the maximum efficiency futures, production is not restricted by
farm programs and the immediate effect of dropping acreage restrictions is
an increase in crop acreage. With expanded exports stabilizing price at
target levels in Simulation 3, acreage expands to 61.0 million acres for
wheat, 121.0 million acres for feed grains, 49.7 million acres for soybeans,
and 18.3 million acres for cotton in the years 1975-79,.

If demand and yields do not grow at the same rate, crop acreage re-
quirements will change. Crop surpluses bid down crop prices and reduce acreage
while shortages have the opposite effect. In Simulation 3 prices for wheat,

feed grain, and cotton are stabilized by exports which absorb production in

excess of domestic needs. Rapid growth in the demand for soybeans, however,
causes an increase in soybean price and soybean acres. This relative price

change has the largest effect on feed grain acreage. Between the years

1975-79 and the year 2000, soybean acreage increases from 49.7 million to

65.5 million acres, and feed grain acreage decreases from 121.0 million to
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Fi Estimated exports needed in Simulation 3 to maintain farm

gu
prices at target levels in the maxigym efficiency future with
trend export levels for comparison.—
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14.8 million bales from 1975 to 2000. Wheat exports are an average
percent higher than trend exports.

Market prices in Simulation 3 reach target levels through increased
exports. Average crop prices are: $2.06 per bushel for wheat, $1.42 per

‘-‘. i
J

bushel for feed grains, $3.38 per bushel for soybeans, and 38¢ per pound
e | ) T ]: - ¥ P |

for cotton. Farm prices of livestock, on a liveweight basis, average:

| .

35.9¢ per pound for beef, 26.5¢ per pound for pork, and 19.2¢ per pound for
broilers.

Gross income estimates for wheat, feed grains, and cotton are sub-
stantially higher than for the farm program trend future due to higher ex-
ports in Simulation 3, For the entire simulation period, average gross in-
comes are 45 percent higher for wheat, 87 percent higher for cotton, 18
percent higher for feed grains, and 7 percent higher for sovbeans. Gross
income in the livestock sector is nearly unchanged from the trend future,
with increases in prices offsetting lower production, Nationally, total
gross income averages 6 percent higher in the maximum efficiency future
at target prices than under the trend future with farm programs.

Although production increases significantly in Simulation 3, pro-
duction expenses are slightly lower than in the trend future under farm pro-
grams, The reduction in production expenses is due to greater efficiencies
in input use caused by the larger farm size and shifts in location of produc-
tion. As a result, net farm income averages 23 percent above net farm in-
come in the trend future under farm programs. In 1985-89 net farm income

C

averages $34.3 billion which is 25 percent higher than the $27.5 billion
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in the farm program trend. By 1995-99 net farm income averages $37.1
billion in the maximum efficiency future at target prices. This is 14
percent above the $32.6 billion in the trend future under farm programs.

Net income per commercial farm in the maximum efficiency future at
target prices is higher than in the farm program trend future because of
increased net income and a reduction in the number of commercial farms. In
the maximum efficiency future, all farms are assumed to have gross sales of
$40,000 or more, which causes a decline in the number of commercial farms
to 1.036 million in 1985 and 983 thousand in the year ZOOO.QX This
rapid growth in farm size, combined with rising gross farm income gross
farm income, increases gross income per commercial farm to $113,332
in 2000. Net income per commercial farm increases to $37,362 in 1985
and $43,452 in 2000 because of a larger farm size and net farm income
in Simulation 3.

The increased production of the maximum efficiency future at target
prices stimulates growth in farm assets to 6 percent above the level in
the trend future under farm programs. Commodity stocks average 9 percent
higher, machinery stocks are 4 percent higher, and the value of land and
buildings is 6 percent higher than the farm program trend. Higher produc-
tion levels and gross farm income in the maximum efficiency future at
target prices accounts for these higher values. The rapid growth in

farm income in this situation increases total farm assets to $467.5

billion in 1985 and $586.6 billion in 2000.

6 - » *
—/Average farm size in acres for the large farm structure without

locational bounds is estimated to be 1,093 acres in 1980, see Sonka and
Heady [35]. The average farm size in acres is assumed to increase at
the rate of 4.4 acres per year from 1980 to 2000, which is the growth
of commercial farms from the 1964 to 19692 census. To estimate farm
numbers from average farm size, see Sonka and Heady [35].




Asset requirements per commercial farm are substantially higher in

Simulation 3 than in the trend future with farm programs because of higher
asset values and a smaller number of commercial farms. Total assets per
commercial farm in the maximum efficiency future at target prices increases
sharply to $451,222 in 1985 and $596,613 in the year 2000.

Greater efficiency in input use, because of larger, more efficient
farms and locational efficiencies, tends to decrease the inputs used in
the maximum efficiency futures as compared to the trend futures. However,
the maximum efficiency future at target prices operates at higher produc-
tion levels than the trend future under farm programs which offsets some of
the reduction in input use.,

Fertilizer and lime, seed, and miscellaneous expenses are higher in
Simulation 3 than in the trend future under farm programs because of the
higher production levels in the maximum efficiency case at target prices
(Table 21). The production effect on input usage in the maximum efficiency
future at target prices is greatest in the years 1975-89, when the farm pro-
gram trend future is operating at less than full capacity. Fertilizer and
lime expenditures average 15 percent higher and seed and miscellaneous ex-
penses average 3 percent higher than for the trend future under farm pro-
grams in the years 1975-89. By 2000, however, production reaches full ca-
pacity in the trend future under farm programs raising fertilizer and lime,

and seed expenses slightly above those of Simulation 3. Miscellaneous ex-

penses are 3 percent higher in Simulation 3 in the year 2000.
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Table 21, Estimated U,S. input expenditures in millions of 1972 dollars
and labor requirements in millions of man-hours for 1985
and 2000 in Simulation 3, the maximum efficiency future at
target prices, with 1970-72 actual for comparison.

Actual af
Input 1970-72— 1985 2000

Fertilizer and lime

expense 2,441 3,983 4,460
Seed expense 1,027 1,115 1,272
Labor man—hoursg/ 6,490 5,940 55358
Machinery expenses 8,270 8,582 11,077
Real estate expense 15,073 23,935 30,302
Fuel, oil and repairs 4,618 4,875 6,041
Miscellaneous expense 5= il2 15752 10153
Interest expense 2,435 3,180 3,599
Real estate tax expense 3,194 3,588 4,581 |
Livestock feed 8,470 11,551 18,392
Livestock purchases D436 10,662 12,528

al/ : :
— Source: Farm Income Situation [10].

b/ cradt 1970-72: [38].
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Increased efficiency for the maximum efficiency future has a maijor

impact on labor requirements and machinery expense., National labor req e
ments in the maximum efficiency future are 5.9 billion man-hours in 1985 and
5.3 billion man-hours in 2000, averaging 8 percent below man-hour requirements

of the trend future with farm programs. TIncreased farm size in the maximum
efficiency future reduces the growth in machinery operating expenses by 9

percent in the maximum efficiency future, compared to the tren
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farm programs,

Coﬁsumer food costs are slightly higher in Simulation 3 than in the
farm program trend future, where market prices are¢ generally lower than tar-
get prices. In Simulation 1, however, farmers receive a cash subsidy to equal
the difference between the farm price and target prices. After 1995 per
capita food costs in the trend future under farm programs are higher than
the maximum efficiency case at target prices because of price increases
in the former alternative. Total per capita food costs for Simulation 3
increase from $557 in .1970-72 to $610 in 1985 and $639 in the vear 2000,
Most of the increase in per capita food costs is due to increases in meat
consumption resulting from higher per capita incomes.

Results of Simulation 3 indicate that a substantial increase in net
farm income, over levels of the trend future under farm programs, occurs
because of higher production levels combined with farm size and locational
cost efficiencies in the maximum efficiency future. The largest cost

reductions are in labor requirements and machinery expenses. The gains in

farm income of the maximum efficiency future at target prices rely on major




increases in crop exports. Compared to the record export levels of 1973,

wheat, feed grain, and cotton export levels will have to increase an
average of 43 percent, 91 percent, and 215 percent, respectively, above
1973 levels in the years 1980-85 to attain both maximum efficiency and

target prices.

If export goals are achieved, the increased demand and savings from

greater input efficiency will substantially increase farm income. Con-
sumers will also benefit, since higher productivity levels keep food

costs lower than under trend technology with high market exports.

Maximum Efficiency--Trend Exports (Simulation 4)

Policies in the maximum efficiency future are aimed at increasing
production in American agriculture to meet domestic and foreign food de-
mands through increased crop yields and removal of acreage control pro-
grams. Simulation 3 examined the maximum efficiency future when exports
are sufficient to utilize the additional production and maintain farm
prices at target levels. If recent export levels are not indicative of
future agricultural exports, but merely a temporary phenomena caused by
a shortage of fertilizer, poor weather, and other conditions, a critical
concern would be the impact of the maximum efficiency future on farm
prices and income.

Simulation 4 examines the maximum efficiency future when exports

follow past historical growth trends. When a temporary crop surplus oc-

curs in this alternative, the government would implement an export dispo-

sal program to prevent market prices from falling below $1.20 per bushel

a - I ——
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Figure 5. Estimated total and market exports in Simulation 4, the maximum
efficiency future with market exports at trend 1eve15.if
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for wheat, $.90 per bushel for feed grains, and 18¢ per pound for cotton.—
Comparisons are made with the maximum efficiency future at target prices
(Simulation 3) to measure the impact of increased productive capacity of the
maximum efficiency future under the assumption of trend export demands.

All dollar figures are in 1972 constant dollars and have not been adjusted
for inflation after 1972,

Commodity demands in the maximum efficiency future with trend exports
are nearly the same as demands in each of the trend futures discussed pre-
viously. The supply potential of each crop, however, is higher in the max-
imum efficiency future, because of the assumed 15 percent increase in trend
yields and elimination of acreage allotment and diversion programs. As a
result, this alternative's excess productive capacity causes a drastic
reduction in crop prices. To support farm prices at minimum price levels,
excess production would be bought and exported through non-market channels
by the government, either through an export subsidy program or as part of
a foreign aid package.

Results of Simulation 4 indicate that a substantial increase in
total export demand above trend levels is needed to support crop prices
at the minimum levels specified in the maximum efficiency future.

Figure 5 shows the government supported exports required to support each
crop at minimum prices and the projected market exports for Simulation 4.
The gap between total and market exports represents the government pur- 4
chase of eacli crop for nonmarket export. The quantities of nonmarket

exports required to support market prices at minimum levels averages

7 : .
_/Thia study assumes that a price support program would be implemented

by the government to prevent a severe drop in farm prices, disturbing the

goals of increased productive efficiency. Also, estimates of the government
purchases needed to support prices present the excess supply for each crop

in agriculture for each year,




et
|

676.6 million bushels of wheat, 44.1 million tons of feed grains, and
5.4 million bales of cotton for the years 1980 to 2000. The total
value of government purchases averages $1.355 billion per year in this
time period, some of which could be recovered if government purchases

my B/
are exported at a lower price.—

»

With trend level exports, the supply capacity of each crop in Simulation
4 exceedsdemands through the yvear 2000 by more than in the free market
trend. Prices for wheat, feed grain, and cotton fall until minimum prices
are reached. Then demand is increased through government supported exports
to maintain prices at the minimum levels. From 1980 to 2000, crop prices
average $51.22 per bushel for wheat, $.92 per bushel for feed grains, $2.79
per bushel for soybeans, and $.18 per pound for cotton. Farm livestock
prices are also lower than in the maximum efficiency future at target prices
because of lower feed costs. Liveweight farm prices of livestock average
26.5¢ per pound for beef, 21.2¢ per pound for pork, and 15.4¢ per pound for

broilers.

A8 prices fall in the maximum efficiency future with trend exports,

the crop mix changes from the previous simulation. At minimum prices

cropland shifts from wheat and cotton production to feed grains and soy-

beans production. Production of feed grains and soybeans is 2 percent and

/ percent higher, respectively, than under target prices, while wheat produc-

tion averages 5 percent lower and cotton production 28 percent lower.
Throughout the simulation period, gross farm income increases in

the maximum efficiency future with trend exports as production increases

and crop prices are supported at minimum levels. However, gross farm income

E{f government export levels are n feasible, then acreage diversion
required for each crop can be calculated from the annual yield for each crop.
If government exports were replaced set aside, it would require
' an average of 34.7 million acres for the period 1980-89 and average 27.7

~

million acres for the period 1975-2f
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averages 19 percent below that in the maximum efficiency future at target

prices because of lower crop and livestock prices. Gross farm income in
1985 is estimated at $74.8 billion in Simulation 4, which is lower than the
$92.1 billion estimated for the maximum efficiency future at target prices.
In the year 2000, gross farm income is $89.0 billion, 20 percent lower than
in the previous alternative. Lower prices and lower production levels for
wheat and cotton reduce gross income an average of 42 percent for wheat and
64 percent for cotton, compared to the maximum efficiency future at target
prices. Although production of livestock, feed grain, and soybeans is high-
er in Simulation 4 than in the previous simulation, gross sector income is
reduced 15 percent for livestock, 33 percent for feed grains, and 20 per-
cent for soybeans because of lower commodity prices in Simulation 4,

National production expenses average 3.8 percent lower in Simulation 4
than in the maximum efficiency future at target prices because of reduced
capital input usage at lower crop prices and a change in the crop mix.
The reduction in input use is small, however, compared to the reduction in
cCrop prices.

Net farm income increases slightly in Simulation 4, because of grow-
ing production, from $16.4 billion in 1975-79 to $18.4 billion in 1985-89
and $18.1 billion in 1995-99. However, because of lower crop and livestock
prices under trend export levels, net farm income averages 46 percent lower
than in the maximum efficiency future at target prices. Compared to the
trend future under farm programs (Simulation 1), net farm income averages

34 percent lower because of lower crop prices. Thus, if exports fail to

increase above trend levels in the maximum efficiency future, cost efficiencies
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lower, respectively because of reduced production and lower prices, than
in the previous maximum efficiency future. Total resource use devoted

to feed grain and soybean production averages 18 percent and 2 percent |
lower due to lower crop prices in the maximum efficiency future with ¢

trend exports. Production increases in the livestock sector offset the

reduction in input use caused by lower livestock prices in the trend ,

export case, T
Consumer food costs in the maximum efficiency future with trend

exports are significantly lower than the maximum efficiency future which

maintains target prices. Estimates for total per capita food costs

he— -

increase from $557 in 1969-72 to $594 in the year 2000. The impact
of lower crop and livestock prices is reduced as per capita meat con-
sumption rises from 189 pounds in 1970-72 to 254 pounds in 2000. Thus, .
consumers are expected to use a portion of the gains from lower live-
stock prices to consume more meat.

Policies in the maximum efficiency future are designed for a future
of large agricultural exports. Results of Simulation 4 show that this
alternative's supply capacity exceeds trend export demand levels through-
out the years 1975 to 2000. As a result estimated farm prices are reduced to
government support levels, causing net farm income to average 46 percent
lower than in the maximum efficiency future at target prices and 34 percent
lower than in the farm program trend with trend exports. At trend exports
and no production restraints, the level of government involvement is high

in terms of government-supported exports, even at relatively low levels of

price support. The higher crop yields of the maximum efficiency future




merely aggrevate the oversupply problem experienced in the trend
(Simulation 1 and 2) when exports grow at trend levels. Although cons
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these EEIHS to consumers are offset by Lreasury &ﬂpeudiiirwh LO promote

increased productivity and later expenditures to purchase this excess pro-

o

duction to support crop prices.
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Maximum Efficiency--Exports 307. Above Trend (Simulation 5)

Simulation 5 estimates the effect of the maximum efficiency future
if market exports are expanded to 30 percent above trend levels for wheat,
feed grains, soybeans, and cotton. The increased exports of this simula-
tion are not as large as those required to maintain target prices in the

maximum efficiency future shown in Simulation 3. As in Simulation 4, govern

ment support programs are implemented when the increased production capacit:

of the maximum efficiency future exceeds domestic and export demands threatening

to push crop prices below production costs and conflict with efficiency goals.
Minimum support prices of $1.20 per bushel for wheat, $.90 per bushel for
feed grains, and 18¢ per pound for cotton are maintained through government

purchases which then could be exported
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aid programs.
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Compared to Simulation 4, the major impact of an expansion of exports
30 percent above trend levels is to reduce the amount of government-supported
exports needed to support prices at minimum levels. Figure 6 shows total
crop exports and market exports for wheat, feed grains, soybeans, and cotton

for Simulation

5

government exports needed to support prices at minimum levels supported
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Figure 6. Estimated total and market exports in Simulation 5, the maximum
efficiency future with market exports 30 percent above trend
levels.2
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export levels are sharply reduced for each crop because of increased
exports. The 30 percent increase in market exports reduces governme

supported export levels to less than 40 percent of support levels in

maximum efficiency future with

F=
-

> average 348 million bushels of wheat, 20.2 million tons of feed

and 2.7 million bales of cotton in the years 1980 to 1994 .—

exports. support levels in Simul

The higher soybean demand of Simulation 5 increases sovbean acreage

17 percent, an average of 10.3 million acres, above sovbean acres in

previous simulation. In response to the increase soybean acres

acreage of other crops declines an average of 3.3 million acres for

5.0 million acres of feed grains, and 1.3 million acres of cotton. c¢

pared to the maximum efficiency future with trend export levels. Crc

1 not in production in the trend export case is reduced by .7 million
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acres of soybeans, and 9.2 million acres of cotton.
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grains, $52.85 per bushel of soybeans, and 18.3¢ per pound of cotton.

| dity prices increase slightly after 1995 as
up with production levels.
Until 1995 gross farm income under Simulation 5 is approximat

same as in the trend export maximum efficiency future. Then prices
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million acres from 1980-89 i th

from 1975-2000

49.9 million acres of wheat, 107.7 million acres of feed grains. 83.2

| Although a 30 percent expansion in trend exports in the maximum
efficiency future reduces levels of government support, commodity pri
are nearly the same as for the maximum efficiency future with trend
Crop prices average S51.31 per bushel of wheat, $1.00 per bushel of fe

rrowing market demands cé

P

ces




slightly in Simulation 5, as the 30 percent increase in crop exports utilize
the production capacity of the maximum efficiency future, Estimated gross
farm income is 2000 is $93.5 billion, a slight increase above the $89.0
billion in the maximum efficiency future with trend exports, but signifi-
cantly lower than the $111.4 billion in the maximum efficiency case at
target prices. Although crop prices in Simulation 5 are nearly the same
as in the case with trend exports, the crop mix shifts to increased
soybean production. Lower soybean prices offset the increased soy-

bean production, resulting in only a one percent increase in gross income
in the soybean sector in Simulation 5. Compared to the maximum efficiency
future where exports maintain target prices, gross sector income

averages 42 percent less for wheat, 35 percent less for feed grains, 67
percent less for cotton, and 14 percent less for livestock when export
grew only 30 percent above trend levels.

Production expenses in Simulation 5 are approximately the same as in
Simulation 4, averaging 4.2 percent below production expenses in the
maximum efficiency future at target prices. As a result, the impact
of lower gross income is felt primarily by lower net farm income.
Estimated net farm income in Simulation 5 averages 42 percent lower than
in the maximum efficiency future, where exports maintain target prices.
Farm income increases throughout the period as domestic and export

demands expand. Net farm income in Simulation 5 increases to $19.3
billion in 1985 and to $23.7 billion in the year 2000.

Estimated capital stocks in the maximum efficiency future with a 30

percent increase in trend exports are approximately the same as in the trend

e e e




{ export case (Simulation 4) although they are 8 percent lower than undei:
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t the maximum efficiency future at target prices (Simulation 3), Increased

soybean exports reduce crop inventories which lowers the value of commo-

dity stocks compared to the trend export case. Changing the crop mix toward
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! soybeans in Simulation 5 increases machinery purchases and machinery stocks

|
when compared to the maximum efficiency future with trend exports.

| Input usage in the maximum efficiency future with a 30 percent increase
in trend exports is lower than in the maximum efficiency case with target
prices because of lower farm prices and incomes in Simulation 5. Compared

| to the target price case, expenditures are 18 percent lower for fertilizer

and lime, 4 percent lower for machinery operating expenses, and 3 percent

= me

lower for miscellaneous expenses, Expenses for durable stocks average

percent lower for machinery expenses and 9 percent lower for real estate
expenses as machinery stocks and land values increase at a slower rate in

Simulation 5 than under the target price case,

Compared to the maximum efficiency future with trend exports, total
input use changes very little. However, the resource mix and distribution

does show some change in Simulation 5 compared to the trend export case.

The increase in soybean production reduces the production of other crops.

Fertilizer expenditures are 2.5 percent lower and seed expense 2.5 percent
higher than in the trend export case. Resources shift from the wheat, feed
Y

grains, and cotton production to soybean production because of the 17 per-

cent increase in soybean acreage and the decline in the :acreage of wheat,

feed grains, and cotton.




80

Consumer food expenditures with 30 percent expanded exports are nearly
the same as in the maximum efficiency future with trend exports. A slight
rise in commdity prices, however, increases per capita food cost to $603
in 2000, slightly above expenditures in the trend export case.

A 30 percent increase in trend exports of wheat, feed grains, soy-
beans, and cotton has little effect on increasing net income to the farming
sector above that in the trend export, maximum efficiency future (Simulation 4).
Estimated net farm income averages 42 percent lower than in the maximum
efficiency future, where high exports maintain target prices and 29 percent
lower than in the trend future under farm programs. The primary effect of
a 30 percent increase in crop exports above trend levels is to significantly
reduce the government's role in disposing of surplus commodities. A minor
effect is the shifting of resources to the soybean sector from primarily

the feed grain sector.

Maximum Efficiency--Exports 507 Above Trend (Simulation 6)

Simulation 6 examines the maximum efficiency future when export
demand for wheat, feed grains, soybeans, and cotton increases 50 percent
above trend export levels and soybean meal exports are increased 25 percent
above trend projections. If crop surpluses accumulate, thus depressing farm
prices, the government would implement an export support program to increase
crop demand through export subsidies or include exports in foreign aid pro-
grams. These export support programs are activated when prices fall to

$1.20 per bushel for wheat, $.90 per bushel for feed grains, and 18¢ per

pound for cotton,
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Increasing crop exports to 50 percent above trend levels sharply
reduces the amounts of government-supported exports, compared to the two
previous simulations. Supported exports are practically eliminated for
feed grains and cotton, averaging 7.1 million tons and 1.4 million bales

’
respectively, from 1980 to 1989. A small quantity of government-supported
wheat exports is needed during the years 1980-89, averaging 76.1 million
bushels. For the years 1980-89 a small level of government exports is
needed for wheat, feed grains and cotton (Figure 7). 1In the years 1995 to
2000, .however, the 50 percent increase in all exports increases total demand
beyond production, causing estimated total exports to fall below projected
market export demand (Figure 7).

Government -supported exports of wheat, feed grains, and cotton are
lower because of the 50 percent increase in market exports for these crops
and because increased soybean production lowers the acreage available for
these crops. Soybean acreage in this alternative averages 13.4 million
acres higher than in the maximum efficiency future with trend exports.

This reduces the acreage of supported crops (wheat, feed grains, and cotton)
an average of 3.1 million acres for wheat, 6.8 million acres for feed
grains, and 1.6 million acres for cotton. The planted acres intended for
harvest average 51.1 million acres of wheat, 105.0 million acres of feed
grains, 84.1 million acres of soybeans, and 9.8 million acres of cotton

in the year 2000.

Commodity prices in the years 19/5-/9 are estimated to be near tar-
get prices because of the low crop inventories of 1972-74; a 50 percent

increase in trend exports from 1975-/9; and the assumption that maximum




Figure /. Estimated total and market exports in Simulation 6, the maximum
efficiency future with market exports 50 percent above trend
levels.2
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efficiency yields do not reach full potential until 1980. By 1980,
however, yields are a full 15 percent above trend yields. In the
years 1980-94, crop prices fall to the minimum levels. Only low
levels of government-supported exports are needed because of exports
50 percent above trend levels. Crop prices in the maximum efficiency
future with a 50 percent increase in trend exports average 1.29 per

bushel of wheat, $.94 per bushel of feed $2.90 per bushel of

Ak
n

soybeans, and 18.4¢ per pound of cotton in the years 1980-94. 1In the
years 1990-94, prices increase slightly and continue to increase rapid-
ly from 1995 to 2000 as crop demands increase faster than crop yields.
By the year 2000, crop production is unable to meel export demands for
feed grains, and the feed grain price increases substantially. Crop
prices in the year 2000 reach $1.81 per bushel of wheat, $S1.72 per
bushel of feed grains, $4.48 per bushel of soybeans, and 18.4c per
pound of cotton with Simulation 6 export demands. Farm livestock
prices on a liveweight basis are 38.6¢ per pound of beef, 28.6¢ per
pound of pork, and 20.8¢ per pound of broilers in the year 2000.

As expected, gross farm income follows the same pattern as farm
prices. In the years 1975-79, gross farm income is estimated to be S§75, ]
billion with a 50 percent increase in trend exports. This compares to
§$77.8 billion in the maximum efficiency future at target prices. For the
years 1980-94, however, gross farm income averages $77.3 billion, 18
percent lower than $93.8 gross farm income in the target price case. High
export levels, 50 percent above trend levels, and growing domestic demands

increase crop prices and gross farm income to an average of 5101.8 billion

from 1995 to 2000. This is still less than the $107.2 billion estimat

in the target price case, however.




Net farm income follows the same pattern as gross income. Production

expenses in Simulation 6 are only 5 percent lower in 1980-94 than in the

maximum efficiency future at target prices. As a result lower gross income *
is almost entirely translated into a reduction in net farm income in Simu-
lation 6. In 1980-94 net farm income averages $20.0 billion, compared to

§34.1 billion in the target efficiency future. From 1995 to 1999, net farm
income averages $31.8 billion, approximately 14 percent lower than net farm
income in the target price case. By 2000 a 50 percent increase in trend ex-
ports and growing domestic demands increases net farm income in this situa-
tion to $42.2 billion.
From 1980-94 total farm assets average 7 percent lower than under the
maximum efficiency future at target prices. The primary factor slowing ‘
the growth of farm assets values in Simulation 6 is the small growth in
the value of land and buildings because of lower crop prices. The value i

of land and buildings averages 8 percent lower than in the target price

case,

Input usage in the maximum efficiency with export levels 50
percent above trend is lower than in the maximum efficiency future at tar-
get prices because of lower prices and incomes in the years 1980 to 1995.
Fertilizer and lime expenditures averages 15 percent lower than in the target
price case. Reduced land values lower real estate expenses and real estate
taxes 7 percent in Simulation 6. All other inputs, except seed expenses,
show reductions of 1 to 6 percent compared to the target price case. Seed

expenses increase an average of 3 percent because of higher levels of soy-

bean production in Simulation 6. Increasing the exports of soybeans 50
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percent above trend levels changes the crop mix and generally reduces
source use by wheat, feed grains, and cotton production and increases re-
source use in the soybean sector.

Consumer food expenditures in 1975-79 and in 1995-2000 are only slightly
below food costs in the maximum efficiency future at target prices. How -
ever, because of low crop prices in Simulation 6, food costs in the years
1980-94 average 4 percent lower than in the maximum efficiency future at
target prices.

In the maximum efficiency future, agricultural policy is aimed at
increasing crop yields and resource efficiency above trend levels Expan-
sion of crop exports 50 percent above trend export growth does not provide

gufficient demand to operate at and maintain reasonable
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farm prices before 1994. TIn the years 1980-94, the capacity to produce
exceeds crop demands, even with a large expansion in export trends, and the
result is relatively low farm prices and incomes from 1980 until approximate-
ly 1995. Exports above a 50 percent increase in trend levels for all crops

will have to be maintainec
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decline in farm prices and incomes in this situation. Expansion of market
exports to 50 percent above trend levels transfers benefits of increased
farm efficiency to consumers through lower food costs and lower treasury

costs until 1994, After 1995 food costs are bid up by higher crop prices

as expanded exports reach the supply capacity of agriculture.
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Maximum Efficiency--Exports 100% Above Trend (Simulation /)

A situation in which world food demands exceed American agriculture's
capacity to produce, leading to rising food prices (as in 1972-74), is examined
in Simulation 7. Although an infinite number of export combinations are
possible to represent higher export levels, each having a different impact
on crop prices and crop production mix, the high export levels chosen for
Simulation 7 result from a doubling in trend export demands. This export
level is a major increase for exports of all crops and, as in the trend ex-

port projections, emphasizes increases 1in feed grain and soybean exports.

Although doubling trend exports is a substantial increase in crop
exports, the impact on total demand for each crop depends on the proportion
of total demand represented by exports. Using the domestic demands of Simu-
lation 1 as a basz, a doubling of trend exports increases total demand 55
percent for wheat and 52 percent for soybeans in the year 2000. However,
total demand for feed grains and cotton, both of which rely mainly on
domestic demand, increases 14 and 21 percent, respectively, when trend ex-
ports are doubled.

The major impact of the high export levels in Simulation 7/ is higher
crop and livestock prices. Crop prices increase to $2.62 per bushel of
wheat, $2.02 per bushel of feed grains, $5.70 per bushel of soybeans, and
$.23 per pound of cotton in 1985. Total demand increases rapidly in the
years 1975 to 2000 due to rapid growth in agricultural exports and a grow-

ing U.S. population which is assumed to reach 300 million people by 2000.

In the year 2000 demand pressure in the maximum efficiency future under




high exports raises crop prices to $2.99 per bushel for wheat 32,45
per bushel for feed grains, $7.06 per bushel )] beans, an Y
pound of cotton. Because of the rising feed costs in this situation.

liveweight farm prices for livestock increase to 6lc¢ pound of beef, 42
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get price case. This shift in the acreage mix reduces feed grain ex

from 69.3 million tons in 1985 to 59.5 million tons in 2000.
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As expected, estimated gross farm income grows substantially
under the high export case. Crop prices and total production increase
annually, causing gross farm income to increase to $107.7 billion in
1985 and $152.9 billion in 2000. For soybeans, higher prices and pro-
duction levels increase gross income 114 percent above level of the
maximum efficiency future at target prices. Higher prices offset
lower production levels in the high export case and raise gross income
23 percent for livestock, 26 percent for wheat, and 39 percent for
feed grains, compared to the maximum efficiency future where exports
keep prices at the 1973 legislated target levels. Cotton gross in-
come is lower than in the target price case because of lower cotton
production in Simulation 7 and lower crop prices in the years 1975-89.
The 6.8 million bales of cotton exports was not sufficient to support
prices at target levels in Simulation /.

Production expenses in the high export maximum efficiency fu-
ture are slightly higher than in the maximum efficiency future at
target prices because of a general income in input use resulting from
higher crop prices. Because gross farm income averages 24 percent
higher than in the target price case and production expenses only 5
percent higher, net farm income is 59 percent higher in Simulation 7.
Growing production levels and rising prices increase net farm income

to $48.2 billion in 1985 and $73.3 billion in 2000.

The value of farm assets increases rapidly in the maximum efficiency

future under high exports because of rising land valves and increases 1in

machinery stock. Estimated total farm assets increase to S497 billion in
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1985 and $684 billion in the year 2000. This is more than double the $306
billion of 1965-67. The value of land and buildings, a major portion of
total farm assets, increases from $220 billion in 1965-67 to $542 billion
in 2000 because of increasing land prices following the rise in crop prices.
This increase is 20 percent higher than the $450.5 billion reached in the
target price case. Machinery stocks also respond to higher crop prices by
increasing to $51.9 billion in 2000. This is double the 1965-6/ average of
$26.5 billion. Total machinery stocks increase 30 perceint above the target
price case in the year 2000 because of the higher crop prices in the high
expﬂrt'case.

Crop prices increase from 1975 to 2000 causing a growth in demand for
farm inputs above the growth in the maximum efficiency future at target
prices. The growing farm asset values in the high export maximum efficiency
future expands the farmer's borrowing base and, combined with the rise in
farm prices, encourages increased input use per acre from 1975 to 2000.

Increases in crop prices from 1975 to 2000 under the high export case

! encourage higher application rates of fertilizer for all crops. Fertilizer
and lime expenditures increase to $5.3 billion, 13 percent higher than the
$4.4 billion in Simulation 3, and double the $2.4 billion applied in 1970-72.
Higher prices in the high export case increase the growth of input expen-

i ditures over that of the maximum efficiency future at target prices by an

average of 16 percent for machinery depreciation, 10 percent for machinery

| operating expenses, 10 percent for real estate expenses, 11 percent for

miscellaneous expenses, and 12 percent for real estate taxes. Seed expen-

ditures increases in the high exports case from $1,027 million in 1970-72




to $1,316 million in the year 2000 due primarily to the rapid growth of
soybean production.

Livestock purchases reach $10.7 billion in 2000. However, this is
lower than the $12.5 billion in the target price case because of lower meat
consumption caused by higher livestock prices in the high export case.
Livestock feed expenditures increase from 19/5 to 2000 because of rising
feed prices. Livestock feed expenditures increase from $8.5 billion in
1970-72 to $19.2 billion in 2000, compared to $18.4 billion of the target
price case.

Labor requirements decline to 5.1 billion man-hours by 2000 in the
maximum efficiency future at high export levels. This is lower than any of
the other maximum efficiency futures (Simulation 3-6). Reduced meat con-
sumption (217 pounds per capita in 2000) compared to the maximum efficiency
future at target prices (244 pounds per capita in 2000) reduces man-hour :
requirements for livestock 8 percent by the year 2000.

As expected food costs measured in 1972 real dollars are higher in
Simulation 7 than in other futures. Per capita food costs increase to
$S691 in the year 2000. The effects of higher livestock prices is reduced
partially by a lowering of per capita meat consumption,

Also expected the effect of high exports in the maximum efficiency
future increases crop prices throughout the simulation period as export and
domestic demands grow faster than increases in crop yields. High crop prices

and increasing production levels for all crops increase the returns to agri-

culture and raise net farm income from $17.5 billion in 1972 to $73.3
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APPENDIX A--MODEL EQUATIONS
[he estimated equations, issumed equations, and identities of the
simulation model are presented in this appendix. The names of the
srariables used in the equations are presented in Tabel A.l. Each equation
which is estimated econometrically is accompanied by its summary statis-
tics. The coefficient's standard error is presented in parentheses be-
low the coefficient. The estimation procedure used to estimate each equa-
tion is indicated by the following letters: LS for ordinary least squares;
ALS for autoregressive least squares; 2SLS for two-stage least squares;
and ATS for autoregressive, two-stage least squares. The coefficient of
2
autocorrelation, p, the Durbin-Watson d, the R , and the mean square error,
MSE., are also presented, Equations which do not have summary statistics '
were obtained by assumption or by modification of an estimated equation.
Livestock Submodel
Pre-Input Section
L-LPL‘-H, = -884.5171 + 24.0218 l"{;—P"H{'IT'rI |
' (1.8516) :
LS d =1.069 R = ,824 MSE = 98,479.2487
L—HTK{ = 3780.9 + .8766 L-LPEH[ + .6105 L—HTKL l
(,2971) (R LERT) -
2S5LS d =165 R” = .,901 MSE = 315,211
L-STKAVE (L-5TK + L=-STK ) /2
C !_"l { 1

L-MPUR = .3125 4 53.5906 POSTWARDUMY + .0049 L-GINC + 2.3647 TIME
’ (15.9188) (.0021) k) (.6869)

+ .2929 L—HPHHI

(.1429) "

LS d = 1.99 R = .907 MSE = 514.43
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‘1 11.\4?\} . { _”_ﬁ‘]i}’l}
2SLS d = =7 R = .989 MSE =

L—MSTHt = =37.532 4+ 1.2174 L.-MPUR + .8721 L-MSTK

L-MSTKAVE = (L-MSTK + L-MSTK )/Z
t t-1 [
LuVﬁLAr = =16.633 + .0996 L-GINC + 108.0093 TIME + 9246
(.0910) : (63.4461) (,0608

ALS P = =-.6032 d = 1,89 R& = 971 MSE 2

(.1467)

L-SPA, = L-5TKAVE + L-MSTKAVE + L-VALA
8 L C C

Input Section

L-FEED_ = 112.1565 + .01 [] .904]
l (.0105) (.0423) . - (4.7555
ALS y = 1.0216 d = 2,12 R = ,9807 MSE

(.0267)

(.0014) 'l

1.8 di= 221 R =..802. MSE =

L-RE. = 366.672 + .0434 L-VALA + 8.1235 TIME

-

A
J

00003

019
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L-INTt = 46.878 + .0563 L-STKAUEt

(.0030) :
0 = .3134 d =1.45 R° = ,958 MSE = 421,71 d

(.1484)

ATS

L-RETXt = L-VALA * L—TKRTt

OQutput Section

Livestock demands, prices, and Grain Consuming Animal Units are

obtained from the Domestic Demand Section presented in Appendix B. Live-

stock Gross Income, L—GINCt, is obtained as the sum of all types of live-

stock production times their respective prices.
I
Feed Grain Submodel

Pre- ITnput Section

FG-AC_ = 114.88 + .7897 FG-PR__, - 15.8956 S-PR __,

(.5279) b (11.7482)
- .6784 FG-ACDIV_ + .1316 FG-AC_ . |
(- E555) (.13014) ; 4
LS d =1,98 R°= .935 MSE = 20.789.
FG-STK _ = -34.22 + 41.7228 FG-PROD__,
(2.9274) 5
ALS o = -.4845 d=2,04 R = ,723 MSE = 449,147.

(:1515)

FG—STKAUEt = (FG-STKt_1 + FG-STKt)/2

FG-MPUR_ = 88.8782 + 284.1584 POSTWARDUMY + 39.4036 FG-EQTY _,

(86.0408) (10.5967)

+ .1025 FG-GINC__,

(.0445) )

ALS o = 4242 d=1.87 R° = .871 MSE = 12,344,

(.1624)
FG-MSTK_ = -18.351 + .9295 FG-MPUR_+ .7980 FG-MSTK__,
(17.47) (.0450)
d = 2.43 RZ2 = ,963 MSE = 46,436,

2SLS

+ FG-MSTKt)f2

FG-MSTKHUEt = (FG—HSTKt 1
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(.5466) i ( 0982)

FG -—‘h-'.-”ﬂ,r“uL = -, 4778 + .9194 FG-PRLA FG=Al
(.0002)
ATS d = 1.90 RZ . 999 MoE = 41,519

.

)
F £ } ) It-} [l...'. = ,';_ll | 1-!{_
}[ - P( I-:“ilw — |-1 :}"" | L 'l:}'l_' PTH
|
O S
t‘||| IH"lrlr ~
l[_c — . —:".\ A - 1.1 ~ O 7 1
(.1003)
FG-FER] = FGC-FERT /FGC-Al FC-PCTA] FC-Al

=
———

(.1822) (3.3282)
LL — - '"J-:r-i- c | '1,4 2 - 8 | ! 1 O | &
(.1618)
FG-LABR /FG-=A( = 13.012 - 2.7059 LN(TIME)
t t oo
{ - Lt 1) 3
LS ] = X 430 T Q6 3 1€} ) 1 T

FG-MACH = =-159.0625 4+ .,L2966 FG-MSTKAVE

e d ). 13 RS = .893 MS] 1,345.7
FG-R Ifr = 2.820 + .0510 FG-VALA
) (.0009) 2
l‘tjt"‘l = _ ¥ | -||| -"I || \1 i
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FG~HISCt/FG-ACt = 1.2504 + .00007 FG—SPAt - .0174 US-FSPI
(.00003) (.0097)
ALS 0 = .3947 d=2.26 R2 = ,986 MSE = _(0275

t-1

FG-MISC. = FG-MISC /FG-AC * FG-AC
t E t L

FG-—INTt = =3,6203 + .0622 FG-STK&UEE

(.0019) 9
ALS o = =-.5441 d= 214 R™ = .936 MSE = 403.15
(.1442)
FG—RETXt = FG-—VALAt ¥ FG-TXRTt
Qutput Section
FG—-Yt = ,0621 + ,7643 TIME
(.1109) 9
ALS o = ,0095 d = 2.64 R = .941 MSE = ,0122
(.0036)
FG-PROD = FG-AC, * FG-Y
C C
FG-SPY € = FG-PROD £ + FG-GINV 4+ FCG=CINV + FG-IMP
t t t=1 t-1 t

FG-FOODt/POP

.8696 + .0112 TIME + .0004 PCDYt
FG—FOODt = POP (.0159 + .028 FG—FOODt/POP)

FG-FU_ = 1.287 GCAU - WFU_

FG-SD_ = .00475 FG-PROD_
FG-CD_ = FG-FU_ + FG-SD_+ FG - FOOD_
FG-TD_ = FG-CD_ + FG-EXP_
FG-PR_ = 19.838 + 21.8219 CN-SPPR_ - .2051 (FG-SPY; - FG-TD )
e (3.0248) (.0432)
+ 9.7044 WARDUMY
(2.9788) 5
ATS 0o = .0828 d =1.46 R° = .852 MSE = 27.701
(.1567)
FG-CINV = -37.8694 + 15.4935 CN-SPPR + 1.1876 (FG-SPY - FG-TD.)
t t B t
(2.5070) (.0372)
LS d =2.5 R2= ,985 MSE = 5.7145




101

FG-CINV., =FG-S - (FG-CD  + FG-EXP_ + FG-GINV )
C C L L C

L

FG-GINC. = 4298 rb=Lb FG-PR_ + FG-EXP_ * FG-PR_ + FG-GPYT

S t

Wheat Submodel

Pre-Tnput Section

W-AC_ = 27.691 + 4.7645 W-PR__, - 6.9285 W-ACATDUMY + .4704 W-AC
| (1.8920) (156252)n: (.0928) '
LS d=1.78 R° = .766 MSE = 20.587
W-STK_ = 155.50 + .1911 W-PROD_ . + .5A44 W-STK
| (.1853) | (.2226) i,
LS d = 2,07 RZ2 = ,524 MSE = 20,645,
W-STKAVE _ = (W-STK + W-STK ) /2
t t-1 t
W-MPUR_ = 5.111 + 37.2151 POSTWARDUMY + 7.6931 W-EQIY ., + .0539 W-GINC__,
(24..7713) (2.9762) ~ © (.0216) |
ALS 0o = .4582 d =1,99 RZ2 = ,860 MSE = 1,007.8
(.1837)
W-MSTK = 9.849 + .8657 W-MPUR, + .8401 W-MSTK .
(.3298) (.0746) ,
ATS di=12.37 R = ,928 MSE ='9;535,1

W-MSTKAVE = (W-MSTK_ . + W-MSTK )/2

N—PRLAt = 6.641 + .3852 H—GINCr lfw—ﬂﬁ_ l + .8776 N—PHLAI

C=- _
(.3518) | ?(,nngw
LS d = 2.64 R = .832 MSE = 216.476

-

W=-VA L;"—&t_ = 2.7804 + .6801 W-AC : ~ W=PRLA t
(.0003) 9
2SLS gdE=nAs a2 R™ = ,999 MSE = 9,00

>
&
o
=
il

W-STKAVE + W-MSTKAVE:; + W-VALA¢
! _

Input Section

W—FERTtKH-ﬂC = 7.3629 - ,0460 NS—FIPir + .0008 W-GINC, i 1.3210 LN(TIME)
t (.0270) (.0006) ‘ (.3350)
9
LS dii= 1. 82 RS = .920 MSE 2259

W-PCTAF, = .0429 + .0209 TIME




W=-FERT = W=FERT /W=AC x W=-PCTAF =+« W=AC
C C L L t
W-SEED_ = 17.090 + 2.2897 W-AC_ - .0650 W-SDPI + .1555 TIME
(.1934) £ (.0939) t=L (. 1276)
ATS d=2.01L R2=.889 MSE = 50.37
W-LABR /W-AC_ = 5.0517 - 7761 LN(TIME)
(.1014) ,
.S d = .446 R = 775 MSE == ,1207
N’-LABR{ - H*LABRL/W-ACt_ * H-ACI_
1~J~HALTHL = -69,.3051 + .1799 W- -MSTKAVE  + . 3707 H—HA{ZHL_*l
(.0252) (.1123)
ALS 5 = =.5004 rd=72.2032 'RZ = .833 " MESE'="20b.795
(.2752)
W-RE_ = 15.362 + .0495 W-VALA_ + 2.9174 TIME**.5
(.0015) (1.1360)
ATS d= .53 R“= .,988 MSE = 48.537
W-FOR = 200.412 - 2.5492 US-MSPT___ + .1225 W-MSTKAVE_+ 1.7601 W-AC
(.4073) (.0197) (.3508)
ATS 5 = .2435 d=1.74 RZ%2 = .976 MSE = 205.62
(.1399)
W-MISC _/W-AC_ = 4.2588 - .000001 W-SPA_ - .0193 US-FSPI__
(.000046) (.0117)
+ .8095 W-MISC_
(.1561) ;
ALS p = -.8014 d=2.25 R° = .969 MSE = .0284
(.1887)
W-MISC = W-MISC /W-AC * W-AC
C t t =
W-INT = -.5146 + .0623 W-STKAVE
5 C
(.0048) 5
2SLS d =2.3 R“ = .852 MSE = 22.75
W-RETX = W-VALA % W-TXRT
Qutput Section
W-Y_ = 4.2121 + .5681 TIME
(.1287) !
ALS o = .2050 d=2.3 R° = .86 MSE = 4,1375

(.0608)




W-PROD = W-AC * W-Y
B t t

W-SPY. = W-PROD + W-GINV +W-CINV + W-IMP
t t=1 e | C

w-FDt = POP (1.7922 + 30.1755 TIME"J}

W-SD_ = .035 W-PROD

W-CD,_ = 207.22 + W-SD,

W-TD, = W-CD_ + W-FD + W-EXP

t © L 5
W-PR = .4584 + ,1594 W-SPPR_ - ,0002 (W-SPY, -TD ) + .6345 W-PR
_ : B £ =
(.0750) (.0001) = 1286y
2SLS d =1.52 R® = ,681 MSE = .057
'W-GINV_ = -326.57 + 88.0167 W-SPPR_ + 1.0525 (W-SPY_ - W-TD )
(17.7485) (.0475) ' |
+ .0744 W-GINV
, =1
(.0403)
LS d =2.25 RZ = _,990 MSE = 1,541.00
W-CINV, = W-SPY_ - (W-TD + W-GINV )
C t L (
W-GINC, = .981 W-PROD _ * W-PR_ + W-GYPT_

Soybean Submodel

Pre-Tnput Section

—
—

S=AC
C

3.3094 + 9,2696 S-PR, -

4689 FG-PR.

~a=e

. 3692 H-ﬁﬂ_

AR t=-1 : ] -1 e t-
(2.3590) (.1127) 5 (.0487) !
LS d'= 2,33 R<i= 991 HMSE =1.257
S-STK. = -1.506 + 1.0923 S-PROD
t o £
(. O'—L;E}} 9
LS d=2.18 R" = ,936 MSE = 5,667.]1
S-STKAVE, = (S-STK_ . + S-STK )/2
. N | L
S-MPUR = -1.902 + .0658 S-GINC__, + .6743 S-MPUR_
(.0269) -~ (.1617)
LS d =2,34 R4 = ,967 MSE = 229 78
S=MSTK. = 7.2425 + .3417 S-MPUR + 1.0048 S-MSTK
t B e + : & =1
(.2480) (.1036) :
ATS d =2,23 R2 = ,988 MSE = 2.543.3

—
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S-MSTKAVE_ = (S-MSTKt_l + S-MSTKt)/Z
S-PRLA _ = -3.0499 + ,2226 S-GINC l/s—ACt_1 + .9769 S-PRLAt_l
(.1524) (.0540)
LS d =246 RZ2= ,924  MSE = 103.46
S-VALA = .573 + .8935 S-PRLA_ % S-ACt
(.0001) 5
ALS o = -,6658 d=.,980 R = .999 MSE = .915
(..0577)
S-SPA = S-STKAVE + S-MSTKAVE. + S-VALA
t C |8 C
Input Section
S—FERTt/S—ACt = 11.1620 - .0937 S-PR_ _ + 1.2945 US-FTPI
(.0353) (.4377)
LS d = .57 RZ2 = _.916 MSE = .387
S—PCTAFt=:—.0228 + .0236 TIME
(.0263) :
ALS 0o = .9255 d =1.65 R" = .924 'MSE ='.0002
(.0984)
-FF = S=FERT y=AC e - - TR
S-FERT _ FhRIt/b ALt S-PCTAF AC
S-SEED_ = .862 + 3.3710 S-AC_ + .1363 S-SEED_ .
(.2830) (.0778) 5
ALS o = .2188 d =1.87 R° = .997 MSE = 5.112
(.1991)
S-LABR /S-AC = 6.8004 - .7264 LN(TIME)
= t x
(.0369) 3
LS d = .610 R™ = ,958 MSE = ,0159
S-LABR _ = S-LABRt/S-ALt % §-AC_
S-MACH_ = 5.4040 + .2235 S-MSTKAVE
(.0055)
LS d =208 R2=.990 MSE = 65.434
S-RE_ = -.9873 + .0502 S-VALA_+ .2563 TIME
(.0002) - (.BIA3YE
ATS 0 =- .0660 d=.,98 R =.999 MSE = .521
(.0192)
S-FOR _ = 46 .694 - .3511 US-MSPI + .1240 S-MSTKAVE_ + .2974 S-FOR__,
(.1224) (.0242) (.1487)
2SLS d=2.05 RZ=.995 MSE = 35,296




S-MISC, /S-AC_ = 1.8386 + ,0001l4 S-SPA_ - .0106 US-FSPI
t t , _ t S t=-1
(.00003) (.0041)
+ 7708 S—MTHJE 1
(.0524) .
ALS p = =-_,6495 d = 2.54 R™ = ,995 MSE = .0084
(.2169)

S-MISC. = S-MISC /S-AC % S5-AC

C C t C

S-INT = -.0881 + .0597 S- H[h&\!

=
(.0014) 5
ATS p = -,2187 a"=" 2,63 R™ = ,975 MSE = 7.7814
(L2757
S—RETKt = S—VALAr S - ThRLr
Qutput Section
S—Yt = 11.0745 + .1936 TIMI
(- 1555 2
ALS p = .2571 ar = 1 97 Remi="0 870 MSE = 2,5089
(.0528)

> =PR( = S~-AC. * S-Y
S PR{JDt : S =Y

= P e - r
S-SPY_ = S-PROD_ + S-CINV,_ _,

Lo
1
o
=)
Il

.041 S-PROD
z ~ SM-EXP =S \-CDE
S-CD ¢ + 5-SD_ + S-CDEM_

S-TD = S—VDL + S-EKPI

C
(2353 . =0.0221 0.7200
S-PRt = e = (S-SPTt - b-lDt = S _put ]
(.0144) o (L 1810)
LS d =1.33 R° = .811 MSE = .0053

S=CINV o=SPY - S-TD
C C B

S-GINC_ = -1.99 + .9771 S-PROD_ * S-PR
(.0058) -

ALS g =" B8 d = L2800 R™ = ,999 MSE = 16.047
(.0840)

Cotton Submodel

Pre-Tnput Section
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C-—STKE = 310,37 = 12,9612 C=CD_ + .3670 C-STK

_ £=1 . 2
(15.7396) [@750) o
LS d =1.95 R° = .195 MSE = 19,399,
C-STKAVE, = (C-STK + C=-STK, ) /2
t ta t
n-MPURt = 114.489 + 49,1934 POSTWARDUMY + 4.9609 C-EQTYE i
(15.9818) (2.2515)
=l 2230 Uswmﬂylt 145 .0175 C-GINCt g
(.4723) (.0161) >
ALS N =, 1796 d = 1.94 R = _816 MSE = 466,787
(.2194)
E-MSTKt = 54,33 + 1.1264 C-MPUR_ + .6437 C-HSTKt {
(.3522) - (S 1055) ;
2SLS d = 2.42 RS = ,769 MSE = 5,005.1
C-MSTKAVE = (C-MSTK + C=MSTK ) /2
t t=1 C
C-PRLA_ = 2.5325 + .1394 C-GINC_ _/C-AC__. + .8915 C-PRLA_ .
(.0822) - ; (.0648)
LS d = 1.58 R = ,938 MSE = 131.80
C-UALAt = 3.339 + 2.0569 C—PRLAt % C-ACt
(.0035) ,
2S1.S d = 1,97 R™ = ,999 MSE = 76.502
C-SPA = C-STKAVE + C-MSTKAVE + C-VALA
 E & e =
Input Section
C-FERTt/C—ACt = 43.8889 + .2083 C-PR - .4888 US-FTPIt + .0011 C-SPA_
(.1121) (.0698) (.0003)

LS d 1.64 RZ2 = .906

G—PCTAFt = .,1906 4+ .0125 TIME
| (.0027)

ALS o= .6197 d =1.67 RZ = 910 MSE = .0007
(.1947)
C-FERT = C=-FERT /C=AC % C~-PCTAF
C t C L
C-SEED_ = .595 + 1.6375 C-AC_ - .1170 C-SDPI__, + .3475 C-SEED __,
(.1942) (.0340) i (.0709)
2SLS d =1.88 R° = .975 MSE = 12.310

C-LABR /C-AC_ = 25.745 - .39 TTME




C-LABR
t

C-MACH 1

ALS

L]

."l:"; i ..'

C-LABR /C-AC #* C
t t

21.4769 + .1909 (

(.0159)

ALS = p =-.3735 d
(.1716)
656 + .0498 C-VALA
(.0010) ]
d

= :\ {1 * 'I,a A XT 1'1
i Il.."'_[ !"..'I"II. v JL

=

(

2749 C-MACH

L0677) b=l
2
R™ = ,L981 MSE

R. = ,989

MSE
L 4LLk4

. 2919 C-MSTKAVE

(.0480
.59

)
s

R¢ = ,940

MSE

C—MISELEH-ALt = 20.8829 + .0004 C-SPA - ,2641 US-FSPI
' (.0004) L (.2008) :
ALS p =..3326 d = 1.6& .~-R2 = _935
(.3791)
UMTRE = C-MESC [ C=AC: 1 *C=AC
C JIS{t ( ML%Lt/ A : ( ALt
C—INTt = ,0332 + .0629 C—STKAUEt
| (.0081) .
2S1.S (= 2.0 Re 2 == oD MSE
C-RETX = C-VALA % C=TXRT
t t t
Qutput Section
C-Yt = .1416 + .5916 TIME
(.1355) ;
ALS o = .0065 d =2.05 R = .,890 MSE
(.0025)
=P = C-AC * C-Y
& PRODt y: : :
C-SPY = C-PROD + C=GINV 4+ C-CINV + C-IMP
t t - t=1 B
Cucnt = POP *,0417
C-TD = C=CD_ 4 C=EXP
t t t
C-CINV = -9.148 4+ .2516 C-SPPR 9234 (C-SPY_ - C-TD

06

)

3 299

16

(.1629)

‘!. _ 1t-+1 {'\-' |ff

= 119.122
L 363 (
(.3858)
MSE - 858
= 23,095
0057
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i Ib-'t"n = (=5PY% o =] 1} = -z LIN\
L L L
-PR. = 4,8144 003 (C-

- C-TD - C-GINV ) 4+ .2130 C-SPPR
5 e € C . : C
(.3549) (.1006)
+ 744 ( *Fﬂt |
(.1031) ,
LS = 1308 R =7 MSE = 14,649
i—VI}h* = N diZA Tk . I C-PR + .8068 C-GPYT
e g (.0959)
ATS d . 6¢ = .983 MSE = 4,755.8
Tobacco Submodel
Pre-Input Section
T-AC = -, 0978 + .0306 T-PR 00012 T-CINV 4 3144 T-AC
t -3 S t=] . t-1 S r L t=1
{ ‘ r__“ll__] | ‘”_.”"'f 1) —= { '1-'1]__}
LS = ks N R . 980 MSE 0022
[-STK_ = 73.822 + .0364 T-PROD_ . + 61.4897 WARDUMY - .0792 T-GINC_ .
{ . - ey iy ‘ ==l
(.03 (21.3597) (.0491)
+ .6412 G-STK_ |
(.1049) a3 }
ALS | -.524 d = 1,84 S = SLFREMSE = 253606
1. - _I._:jf-'l .II r'
[-STKAVE = (T-STK + T=STK ) /2
[-MPUE = 9 | . 000 UMY 99 T-CGI! - ,0877 US-MHPI
, . t-1 =y =1
( ( 0011) (.030D)
" ' , . e it o oy | £
L3S a = /2,33 RSN= o607 MSE = 2,921
T-MSTK = ] )6 1 31 T-MPIIR 753 T-MST¥k
3 | PUR . 233 T-M: .
If'. | ||_f_‘-r‘ : L L | ] a4l ‘e‘l‘lf =
2S51.S : 375 MSI 22331
[ =MS AV = (T -MSTK 4 T STK ) /2
C=1 L
-P1 /9] 31 1 N [=AC( + .9682 T-PRILA
L gy £ - t=1 ; t=1
; [ )1 13 ) I '1]")91\]
LS = 2.33 - = ,969 MSE = 57.077
- VA E i . lﬁ.‘-llll.'__'.'lF ] o :r—.;- ]L .. - | E‘:I_':'j —_*"",\
L g o E C
| 14 H:-_J_ ['.'
ATS 2,13 R
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T-SPA = T=-STKAVE + T-MSTKAVI 4 ToVATA
L ;

Input Section

T-FERT, = 29.058 - .3651 US-FIPT, . + .0155 T-GINC_ . + ,0090

ATS Pt - 3386 a' = 2.06 R« = ,L98] MSE = 4.5

LABR = 2,563 + 462.1345 T-A

T-MACH = =-3,8596 + .0937 T-MSTKAVE + .32 -MACH

: (.0066) y (.05 =
ALDS = =,22645 d 2% 2 | 9 |
{ 406
E=RE_ = 7.129 + .0F | | | 2802 TIM
' (.0059 1.8718)
ATS = d = 1 1G] ,

ATS p = -,3645 d = 2.16 R = .85 ISE = 3,331

) e |

Qutput Section

T-PROD = T-AC * T-Y
£ £ +

T-SPYt = T-PROD 4+ T-CINV - T-IMP
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T-EEPt = 298,052 - .0473 T-FRPD + 8.7171 TIME + .6039 T-EXP

(.0238) E=L a.1350) (.2237) el
ALS o =-,0890 d=2.00 R?=.,527 MSE = 5,535.1
(.2671)

T-TD_ = T-C
t

D + T=EXP
t t

T-CINV, = T-SPY_ - T-TD
t £ t

T=-PR = 22,
=

774 + .3495 T-SPPR_ - .0038 (T-SPY - T-TD ) + .3850 T-PR,

(.1308) C (.0016) 5 £42327) Rl
ALS o = .1812 d =2.22 R™ = .,794 MSE = 15.668
(.2970)
T-GINC_ = 37.342 + .0092 T-PROD _ * P-PR_
(.0011) >
ATS o = 4601 d=1.92 R = .,902 MSE = 7,255.4
(.1377)

United States

Pre-Input Section

-1.] S ""A(: — jFG . a'}i{: _[_ H_ A(: l_ E'; -r‘l’["’
t C t

US=STK, = L
C

US—STKAVEt

US-MPUR, =
C

US—HSTKt =

UH—HSTKAVEL

US-VALA =
C

US—SPAt = U

t C-AC. + T-AC + 0-AC
E t C C

-STK 3-STK + W-STK <+ S-STK <+ C-ST + T=STK -STK
STIt + FC tht L\t brht C Kt 1 . + 0 :
= L-STKAUEL -+ FGaSTKﬁVEt - ﬁ*STKAUEt - S-STKAVEt -+ C—STKAUEt

+ T-STKAVE + O—STEAUEt

[,~-MPUR <+ FG-MPUR + W-MPUR +4 S-MPUR + C-MPUR + T-MPUR
5 L C C C t
-+ D-MPURt
L—MSTKt + FG-MSTKt L W-MSTK + S-MSTK_ + C-MSTKt -+ T-"»‘iSTKt
L

+ O—HSTKt

= LwﬂSTKAvEt - FG-HSTKAHEt + W—HSTHAVEt + S-NSTKAUEt

* U—MSTKAFEt + T-MSTKAVE + O-MSTKHUEL
C

L-VALA + FG-VALA + W-VALA + S-VALA + C-VALA + T-VALA
C C C C C C

4+ U-UALAL

S-STKAVEt 5 US—HSTKAVEt + FS-VALAE
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Input Section
US—FERTt = FG-FERTt + H-FEHTr + S—FERTL + M—FERT1+ T-FERT + U—FEHIL
. - t

US-SEED = FG-SEED + W-SEED_ + S-SEED + C-SEED_ + 0-SEED,

r

US-LABRt L-LABRL - FG—LABRt -+ M—LﬂBHL + S—IﬂBHE + C-LABR + T—Lﬁﬂﬂt
: : C

+ O-LABRt

S-MACH + C-MACH + T-MACH
t L :

US-MACH_ = L-MACH_+ FG-MACH + W-MACH_ -
+ O-MACH_
US-RE_ = L-RE_ + FG-RE_ + W-RE_+ S-RE_ + C-RE_ + T-RE_ + O-RE
C C C t C C C C
US-FOR_ = L-FOR_ + FG-FOR_ 4 W-FOR_+ S-FOR_ -+ C-FOR_ + T-FOR + O-FOR
, C t t C L t t L
US-MISC_ = L-MISC_ + FG-MISC_ + W-MISC_ + S-MISC_ + C-MISC + T-MISC
C t C t t L C
+ 0-MISC_
US-INT = L-INT _+ FG-INT + W-INT + S-INT  + C-INT + T-INT 4 O-INT
t C C t C t t C
US-RETX = L-RETX + FG-RETX_ + W-RETX + S-RETX + C-RETX + T-RETX
C C C C C C C
+ O-RETX
t
US-F.I.S. EX = US-FERT_* .2906 + US-SEED_* .6643 + US-MACH_* ,9365
+ US-FOR_ * .7960 + US-RTAX_+ US-MISC_ * .6595
+ L-FEED * .5627 + L-LPUR * .8283 + 0-EX_

O'thpllt SEQE]QQ

Il

US-GINCt L-GINCt + FG-EINCt = W-GINEt + S—GINCE + H-GINPL + T—GINCt

5 3 O-GINCt

US-NINCt = US-GINCt - US—F.I.S_EXt




Table Al.

Definitions of variable code names use in simulator model.

d

Variable
code name

Definition

AC
LPUR
STK

STKAVE

MPUR
MSTK

MSTKAVE

PRLA

VALA
SPA

FERT
PCTAF
SEED

FEED
LABR
MACH
RE

FOR

MISC

Acreage (million acres)
Livestock purchased by farmers (million 1947-49 dollars)

Ending calendar year commodity stock on farms (million
1947-49 dollars)

Average of beginning and ending calendar year commodity
stock on farms (million 1947-49 dollars)

Machinery purchases (million 1947-49 dollars)

Ending calendar year stock of machinery on farms (million
1947-49 dollars)

Average of ending and beginning calendar year machinery
stock on farms (million 1947-49)

Index of price of land and buildings per acre (index
1947-49 = 100)

Value of farmland and buildings (million 1947-49 dollars)

Stock of physical assets defined as the sum of STKAVE,
MSTKAVE , and VALA (million 1947-49 dollars)

Fertilizer and lime expense (million 1947-49 dollars)
Percent of crop acres which are fertilized

Purchased plus home-grown seed for individual crops
(million 1947-49 dollars)

Purchased livestock feed (million 1947-49 dollars)
Man-hour requirements (million man-hours)
Machinery interest and depreciation (million 1947-49 dollars)

Real estate expense including interest on land and farm
buildings and depreciation, repairs and maintenance on
farm buildings (million 1947-49 dollars)

Machinery fuel, o0il, and repairs expense (million 1947-49
dollars)

Miscellaneous expenses including pesticides, small hand
tools, binding materials, electricity, telephone, etc.
(million 1947-49 dollars)

aPrescripts on variable code names refer to commodity categories:
livestock (L), feed grains (FG), wheat (W), soybeans (8), cotton (C),
other crops (0), and all commodities (US).

tobacco (T),




Table Al,
Variable
code name
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(cont'd.)

Definition

INT

RETX
v
PROD

FU
GCAU
SPY

PR

POP
SD
CD

FD
FOOD
TD
GINV

CINV

r]

X
<
o

-
2
(g

Interest on farmer-held commodity inventories (million

1947-49 dollars)
Real Estate taxes (million 1947-49 dollars)
Crop yield per acre

Crop production (FG, million tons; W and S
C million bales; and T, million pounds)

L]

Feed units in corn equivalent (million tons

Grain-consuming animal units (million units)

Beginning crop year supplies defined as the sum of
carry-in stocks , and imports

Average crop year price received by farmers deflated
the implicit GNP deflator. (L, index 1947-49 = 100:

T

E:‘L“T, dol lars pPer ton;: W Hﬁd _{';1 dol lars per
dollars per pound)

Population (million people)
Seed demand (same units as production)

Total domestic crop year demand for all uses
in which only nonfood demand is included |
as production)

Crop year demand for wheat as food (million
Total demand (same units ag production)

Government ending crop year inventory (same
duction

Commercial ending
ductlon

crop vear inventory (same

¥
>

ﬁrﬂp year exXxports (same units as production)

Cash receipts and government payments deflat

cit GNP deflator (million 194/-49 dollars)

T " 1 s ' 1 .
Production expenses which correspond to the

1 T b

. e - I 2o T - T - o | .
1_15&(1 in the Farm Iincome Hoituation

Tax rate per dollar value of land and building

1
|

Average support price levels deflated by the

deflator (same units as price)

sSdme

o

Crop year demand used for food (same units a:

million

bushel

C

i

y EXCcept

bushels)

11te as
nits
ed | the
definition
S
implicit

hyv

units

and

wheat

productian)

bushels:

pr oduction .

T.




Table A.1. (cont'd.)

Variable

code name Definition

GPYT Government payments deflated by the implicit GNP deflator
(million 1947-49 dollars)

ACATDUMY Acreage allotment dummy with 1.0's in years allotments were
in effect

ACDIV Acreage diverted from production (million acres)

SDPI Index of seed prices deflated by the implicit GNP deflator
(1947-49 = 100)

EQTY Equity ratio defined as the value of real estate divided
by mortgage debt on that real estate

IMP Crop year imports (same units as production)

MHPI Index of machinery price deflated by GNP deflator (1947-49 =100)

FTPI Index of fertilizer price deflated by GNP deflator (1947-49 = 10C

MSPI Index of motor supplies price deflated by GNP deflator
(index 1947-49 = 100)

FSPI Index of farm supplies price deflated by GNP deflator
(index 1947-49 = 100)

PCDI Per capita disposable income deflated by GNP deflator
(1947-49 dollars)

TIME Trend variable with 1930 = 1.0

LN(TIME) Natural log of TIME variable with 1949 = 1.0

WARDUMY Dummy variable for World War II with 1.0's for the years
1942 -47

POSTWARDUMY Dummy variable with 1.0's for years 1948-52

FRPD Calendar year production of tobacco in all countries ex-

cluding the United States (million pounds)
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APPENDIX B--DOMESTIC DEMANDS

Domestic Agricultural Demandlgf

Seed Demand

Agricultural commodities used for seed are estimated as constant
ratios of seed demand to output. Seed demand for feed grain, wheat, and

soybeans is given by the equations:

FGSDt . 00475 * FG Pruductiont
WSDt = L0035 %W PdeuctiDnt

SSDt = ,041 * S Productiont

Livestock Demand

The per capita demand for beef, pork, and broilers was estimated
with equations (1), (2), and (3), respectively. These equations were de-

veloped from Waugh's price-quantity relationships [&2],

e — z 3 £ _{_ h Wt ¢
Q 43.7809 - 0.7697RP, + 0.2786RP, + 0.1076RP; + 0.0386Y (1)

= - '+‘ ]. - = D,D 2\1" 2
Qp = 90,1111 + 0,2786RP, - 0,9612RP, + 0.0728RP_ 03 (2)

- + 0. - 0,4485RP. + 0.0023Y)/.955
Qpp = (32.0623 + 0.1076RP, + 0.0728RP, 4L485RP, ) 5
where:
Q. = per capita consumption of commodity i in lbs./yrs.
i
, 10/

~—"This section on domestic demand for agricultural products relies
heavily on work completed by Fedeler, Heady, and Koo: A Summary of
Interrelationships of Grain Transportation, Production, and Demand, 1993 220l
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The farm prices of broilers, lambs, turkeys, milk, and eggs
are set equal to their 1971-73 averages. The 1971-73 average price of
broilers and lambs is multiplied by the percentage change in the farm
price of pork from its 197/1-73 average to estimate yearly prices of
broilers and lambs.

The per capita demand for lamb (lamb and mutton) and turkey was
estimated using equations (5) and (6).

e5.57087 R -1.9916 0.57397 _0.36813 _-0.13775

QS BL, RPT Y t /1.32 (5)

(82¢&0871 RPT -0.43835RPI O L2 t0.21801

T T B

|

Q ) 1926 (6)

where: RPI = retail price index of commodity i, (1957-59=100),

ie. : = (RP /RP,
i) RPIl,t ( T i,57=59

t = time in years, t =1 1is 1948, and t = 1,2,3,...53;

) 100;

QL = pounds of lamb and mutton consumed per capita per year.

QT = pounds of turkey consumed per capita per year
Adjustment factors were applied to three of the per capita demand
equations--(3), (5), and (6). This adjustment factor was based on the
average prediction error of the respective equations over the eleven-year
period from 1960 to 1970.
The demand for lamb and turkey are based on the same OBER per
capita income figures used to estimate beef, pork, and broilers; however

a retail price index was required in the equation. The retail price in-

dex for turkeys RPIt was set equal to the 1967-69 average value of 92.0.

The retail prices of beef and lambs were adjusted to obtain the RPI:
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retail price of commodity i in 1957-59 prices,

I

RP,
i

Y+ = disposable consumer income per capita in 1957-59 prices,
i =B (beef), P (pork), or Br (broilers)

The retail prices were obtained from farm prices by using equation

4) .
— ] -|- "
RP, = (FP, CF; + FRPS,)/CPI., - (4)
where: FP, = current farm price of commodity 1
i
CF. = factor to convert liveweight prices to carcassweight
i

basis for commodity 1
FRPS. = current farm to retail price spread for commodity 1i.
1
CPIS?_59 = consumer price index, 195/7-59 = 100.

Farm prices for beef and pork are determined on the basis of

feed and labor costs from [28] and ad justed to 1971-73 farm prices of
beef and pork, Lagged feed grain and soybean prices determine livestock

prices through the following relationships:

SM-PRL = 2.811 + 28.15 S-PRL R2 = «989
(5.38)
FPB = (1,705 FG-PRL + .0023 SM-PRL) 10.68 + .5 FLW + 6.74
FPP = (1.557 FG-PRL + .0064 SM-PRL) 6.04 + 1.2 FLW + 6.99
where:
FPB = farm price of beef per pound of liveweight
FPP = farm price of pork per pound of liveweight

FIW = farm labor wage rate
FG-PRL. = lagged soybean meal price in dollars per

SM-PRL = lagged soybean meal price in dollars per ton

S-PRL = lagged soybean price in dollars per bushel
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P (RPB,t/RPi, 57-59 (7)

RET = (RPL’t/RPi 57_59) (8)

The levels of per capita income were taken from the OBER projections.
Per capita disposable income was held constant after it reached $4,000
in 1986. This assumes that the income elasticity of demand is zero

after an income of $4,000. Population and per capita incomes are presented

in Table Bl.

Egg Demand

Per capita egg consumption is projected to remain at the level of
the last ten years. No trend is observable over that time period with
consumption fluctuating from 314 to 322. The 10-year average of 318.5

is projected for the year 2000[ 14].

Milk Demand

Per capita milk consumption for the year 2000 is estimated to be
491 pounds. This represents a decline of 2.5 1lbs. per vear over the
current level of 561 1lbs. in 1972 [SJ. Milk demand for calves is as-

sumed to be constant at 1.823 million pounds per year.

Grain Demand

Grain-consuming animal units are obtained from the demand for live-
stock products after adjusting for livestock net imports. The conversion
factors to convert pounds of livestock product or dozens of eggs into grain-
consuming animal units was obtained from the average over the 1968-70

period. Total pounds of livestock products or dozens of eggs produced
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Table Bl, Assumed population and OBERS per capita disposable income pro-
jections used to estimate livestock demands,

——— = e ——— i —

YFAR POP | PCDY
(1957-59 dollars)
(Millions) (1954 dollars)
1975 217 S 3023.
1980 232 3495,
1985 247 3976.
1990 264 4000,
1995 281 4000,
2000 300 4000.

annually was divided into the corresponding number of grain-consuming
animal units produced annually. The resulting grain-consuming animal units
required per unit of livestock product are given in Table B2. The grain-
consuming animal unit requirements for horses and mules is assumed to re-
main constant at the 1968-70 average of 1.261 million GCAU's. The GCAU's

for other livestock such as pets and zoo animals is projected by the equation:

OGCU = 1,946 + .155 * TIME

Table B2 . Conversion factors to express livestock demands in terms of
grain—consuming animal units,

Livestock Unit Grain cConsuming Animal Units
Class of Measure per Unit of Livestock
Dairy 1bs. . 000124
Beef lbs. .001629
Pork 1bs, .002802
Eggs doz, .003053
Broilers lbs. .001312
Turkeys lbs. .002302

Lamb and Mutton 1bs. .001085
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The total numbers of GCAU's is converted into corn-equivalent feed units
which is used as the demand for feed grains. The conversion factor to
convert GCAU's to feed units is based on the 1960-70 trend between feed
units and GCAU's:

FU = 1.287 GCAU's (9)
Feed units for other livestock is obtained from the equation:

OFU = 2504.4724 + 199.99353 * TIME (10)
(11.910839) R® = .932

Total feed units demanded are obtained as the sum of FU and OFU.

Industrial Agricultural Demand
The demand for feed grain, wheat, and soybeans for food and indus-

trial uses are estimated from historical averages and trends.

Feed Grain and Wheat Demand

The per capita projections for feed grain and wheat demands were

made by using the following equations:

¢ = 0.066847 + 0.00186/TIME

¢ (.002372) (.000181) RS = .842 (11)
G 0.398122 + 0,009321TIME ]
P (.011744) (.000894) R® = .844 (12)
— 0.237624 + 0.000364Y .
WP (.065991) (.000034) R” = .86 (13)
Ca = 0.1670, 1966-69 average (14)
0C = 0,2248, 1966-69 average (15)
B = 0,5505, 1966-69 average (16)
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Be = 0.0406, 1966-69 average (17)
e —e=l)
wfi = 1,7922 + 30.1/55TIME 5
(.7459) d = 1.41 R = .98/ (18)
where:
¢ = bushels of corn per person demanded for cereal,
C
Cda - bushels of corn per person demanded for dry processing,
t - =g
C = bushels of corn per person demanded for wet processing,
wp v
C = bushels of corn per person demanded for alcohol,
a
O = bushels of oats per person demanded for cereal,
C
B = bushels of barley per person demanded for malt,
L _
]if = bushels of barley per person demanded for food products,
Jf, - bushels of wheat per person demanded for flour and other
i
industrial uses,
Y = per capita disposable incomes

Soybean Meal Demand

Since soybeans are crushed into meal before they are fed to live-
stock, demand for soybeans by livestock was included in the industrial

demand for soybeans. Preliminary demand for soybean meal is calculated

with equation (19).

-3.0594%T (.2801)] .. CCAU
(.0210) ' 9 - -
LS d = 1.08 U 799 R = .918 (19)

¥ p ]
il
(g2
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where: S

million tons of soybean equivalent feed units demand

annually,

I

GCAU millions of grain-consuming animal units fed annually

to livestock in the United States.

The value of Sm is taken as the domestic disappearance of soybean cake and

meal, given in Fats and Oils Statistics [11]. The estimated demand for

soybean meal per grain-consuming animal unit was held constant after

1980.




APPENDIX C - MISCELLANEOUS TABLES
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Table Cl1. Estimated average value of commodity stock for selected commodities and United States in millions
of 1972 dollars, with 1965-67 average for comparison.
Year Actual a/ 1 975~79 1980=-84 1385 1985-89 1990-94 1995~G5 20C0
1965-67—
WHEAT
SIM 1 1858.3 15550 19155 193066 1976s 5 207607 216648 2204,2
SIM 2 198G, 1 1826.2 2000 ¢4 204740 206042 2144, 2 2212. 1
SIM 3 2048, 2 2447, 2 25913 2645, 0 276249 28776 2943 ,6
SIM & 20373 2383.2 249643 25469 6 2642, 5 27356 7 27879
SIM S 204140 2393, 1 247866 c500e 2 255382 262143 2624, 3
SIM 6 204062 2381 9 2459, 0 2454, 3 246544 25512 2600. 1
SIM 7 20604 7 24670 2561 «9 259645 264106 26804 2 27155
FEZD GRAI NS
SIM 1 11790. 8 1804640 1994844 2132743 21784s7 2381846 256220 € 2625462
SIM Z 189017 20258: 4 214196 2203545 236248,.1 256165 2624362
SIm 3 1956346 23979« 3 2514 0e8 25607 6 26951, 4 2818162 2891267
SIM a 1948942 23685456 254767 26315.8 28003«8 293570 J0249,8
SIM S 152934 23171e 4 244286 4 25052 6 263368 276124 S 2B67Se1
SIM 6 19125.8 22412+ 4 238209 24456, 9 2597 3.8 27532e 2 28449, B
SIM 7 19156+ 8 2185G« 9 2296041 23369.9 2423203 252161 2580567
SOYBEANS
SIM 1 1794.6 28854 4 34978 35115 406447 4643 6 507661 54770
SIM e 294506 3623+ 0 39T 3e 2 41 96 S 47037 S155e5 5452.0
SIM 3 2872« 1 344002 3707 «8 33E4,.1 44777 S024, 4 5358.2
SIM 4 29920 3691 9 39935 4221e 6 475964 5384,2 S5740.3
SIM S 32951 428Te7 46700 A948.7 5653.4 63674 & 6795, 3
SIMm 6 32466 5 4611e 4 S006e 7 53190 606848 6491 &S 67989
SIM [ 4 3056s5 46026 7 49604 7 S407e 4 €6205.: 2 7080e 7 75944 6
COTTON
SIM 1 453.1 ST726 S549e 4 534+ 8 524 6 498e 2 4700 4523
SIM 2 S72e6 549s4 534 ,8 S24.6 49862 470s 0 4524 3
SImM 3 5T2e 6 549 4 534+ 8 52456 498 2 4706 0 4523
SIM 4 ST2e6 54944 53448 5245 6 498, 2 4704 0 452+ 3
SIM S STZ2: 6 54Gs 4 53448 D280 6 459Be2 4700 45203
SIM & S72e6 S549,. 4 5346 8 5244 6 498s 2 4706 0 452 3
SIM 7 ST7T2e6 S49. 48 534 .8 5246 498e 2 470, 0 4520 3
LIVESTOCK
SIM 1 31159.7 368089 395829 4097667 41977« 1 445110 46925 3 4809444
SIM 2 376014 40034. 7 41499, 14 42298. 4 445207 47014,.1 4788443
SImM 3 380006 438240 46281e 0 47051. 0 4 B8866.1 S50524,.1 5143940
SIM a JT7986s 2 434495 463048 04 475922 50096, 1 S198B4, € S53076. 0
SIM S 37813.8 42539, 9 45314, 2 46222« 7 eB1477 Q97006 7 S0931el
SIM & 3761047 4222448 4442840 4544646 47546, 3 4G537. E S0733. 7
SIM 7 377279 41637 5 43486 1 441 744 6 4855799 A6T74T o 2 47564, 3
UNITED STATES
SIM 1 52506.3 65463 7 70857 8 741464 3 75856e 3 Bl1245.4 86133,9 B84 464 B
SIM 2 6722547 7175848 74535,7 767024 8118147 B6377e 2 88265, 3
=IM 3 6E272e 3 79637 1 B3764,1 85382, 8 B9330e9 93054,1 95127+ 3
SIM 4 6829247 7919666 Ba314,] 86801s 1 91811.8 95908, 2 9832768
SIM 5 68231.1 78788 4 82934, 3 84849, 3 B8964 41 9275844 3 9550365
SIM & 678323.,9 775679 Bl800e 7 838598 3 8B82834 5 92526+ 3 950 72e 6
SIM 7 67808+ 9 TES64,. 4 80054 .8 81690.9 8488846 88137.1 01 70 3

Model



Table €C2. Estimated machinery purchases fo

dollars with 1965-67 average for
Year Actual _, 1975-79 1980—-84

1965-67—

SimM | 420.3 3363 120a1
SIM e 2873 245s 7
SIm 3 3694 4119
SIM 4 220 2 2 36a 2
SIM S 3426 2399s 1
SIM & 3585 325 T
S IM 4 417a1 4 79 2
sim 1 1580. 8 1578 & 162660
SIM < 1401 0 14046 9
SIM L 1641 .5 1880« 4
SIM: 4 1408+ 8 15286 5
SIM — 1484 40 14958
SIM & 1608« 4 15029
SIM T 1927 «8 21137
SImM 1 519.9 Bals2 1042+ 8
SIM 2 B50«3 10087
SIM 3 B944 0 1063 B
SI™ 4 B4t a8 98] asl
SIM = 9331a6 11485
5IM 5 103040 1 350 3
SIM T 119241 2C33a5
SIM 1 128. 7 85 o8 711
SIM 2 61«8 48e 3
SIM 3 1105 1175
SIm a 658s 4 26 e 6
SIM - 68 0 250 2
SIM & G795 54 40
SIM 7 B3.2 69 0
SIM 1 460.3 S58e 3 6231
SIw £ S&Ge 9 5296
SIM 3 S65 47 52604
SIM 4 S4Zs 7 583.1
SIm ~ 552s 3 586 1
SIm (& 5631 6036
SIM T S8B8e8 63dls 4
SIM 1 4962 .7 S618.,9 6123:3
SImM 2 S358ec 57361
SIM > 57951 65350
SIM &a 53994 7 58380 4
SIM S 5591e 4 6019+ 6
SIM L= SB40 41 6E2TT «8
S1IM 7 E421s1 7878. 1

85
—oource

Econometrric

r model

comparison.

comnod i

ties and

1985 1985=-89
WHEAT
A30 o 6 3360 3
29228 2E2a T
423 2 430e S
02 6 3057
300 6 300« 1
2958 294D
494,41 501 «D
FEED GRAINS
16359 1685:4
10229 14 TEe 4
1926 0 19190
158Se7 1597 3
1529406 15434 1
150 2« 4 1516+ 4
21750 2216 1
SOYBEANS
1165 6 1241. B
11002 11€0a7
210a7 131440
1086501 1093 7
12193 127565
1380: 4 141 7a 3
2841 .8 2T7T01a9
_OTTON
EG6eB 6le 7
3%0a s 378
1150 111s1
219 479
a49e i f44as 3
47l f 29 4
S6e & 537
LIVESTOCK
635947 580s3
6205 G4 6e c
66519 656857
6135 634, 7
6127 63445
614 .4 6E35s 2
T19a 7 7454 0
UNITED2> STATES
642972 GEG6Ts 4
blace 3 L2445
6903, fl120e 9
B165.4 6339, 8
6278« 8 H458.s 1
65480848 65607
BAaS55, 7 BBT6:5

389 2
2865
4464 8
3123
3059
3028

32282

1440s 8
1L328.0
156442
12258 3
14303
15544 0
33800

529
27ab
10347
3T e 2
ice 7
30 8
Bed

T196s 4
GBoceb
T68le2
ETEG.T
&6B8T79s 0
T020.1
100089

361. C
29T o T
4651« 7
3204 <
1090
343. 4
547 4

1B6G«8
18235
1940a =
16307
1599, C
18162
284 34 ¢

1671 a2
15934
1834,8
1366+ 3
15984
19924 3
41a2e 32

46 C
l1EB e
9CE s 3
cha 1
20T
23 |

Tle?7

BO5Se C
7917
BO3s €
7T4lel
FTaAds &
TGETaE

91S5Se6

TBS 7.
FT62] e
8233,
T1Bla.E
T36T e
BD43.5
1122047

L

-

1

- e -

363+ 8
2969
46849
3128, 32
30860
378 2
SGlea

20506
1994, 4
1926, 0
16393
170445
20 TZ2e 3
2490. 6

1870eC
1787« 0
199841
1452+ 6
17007
28 Th o7
4653« =

371
16el
Gla b
19, 8
136

ETed

B65. 2
B67e4
841ls 4
TTAab
T85, 7
B4z T
S68¢ 6

B4 2549
B204,8
85684 9
TR5345
TTS55:3
Y0160
197T0e5
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Table C3. Estimated average machinery stocks for selected commodities and United States in millions
of 1972 dollars with 1965-67 average for comparison.
Year Actual / 1675-79 1960=-84 1985 1585-89 1990=-94 1995=99 2000
1965-67—
WHEAT
SIM 1 2430.8 19712 19158 1895,.1 1908.7 194647 2003, € 203640
SIM c 1902« 3 16510 162609 16100 159446 1644840 169548
SIM 3 20252 2158 a7 225082 230240 241445 2512e 1 25644, 0
SIM 4 16566 3 18304 1789« 7 178440 17879 181269 18322
SIM S 19808 18961 18265 1802 7 177842 1781le € 178346
SIM (3] 19974 20029 19097 1855e 1 17791 1834,C 192269
SIM T 20855 2393: 4 2539 9 26164 0 2776e 3 291648 3001e8
FEED GRAINS
SIM 1 7293.5 T1l1lze 4 7174, 3 72850 7379¢ 2 761282 7943,.8 8383.9
SIM 2 6829« 2 E426e5 653798 6466e 2 &E778Bs 7 745240 8104,2
SIM 3 722447 TT96¢ 3 Bz205.: 4 B353+8 B5602e1 B713:9 87 3B. 4
SIM “ EB26e¢5 6666e T 68266 3 69384 3 Tl6le2 7267« 1 7314, 8
SIM = 6ST6e 7 6744, 9 675Tel 68l14,.,8 5909,.3 6995, 2 T1EQqe 6
SIM & 71619 T063e 7 6855« B 6840, 6 68770 7343« 4 B808l1le7
SIM 7 768848 B797e3 92568 G496 7 10051.4 105764 6 10903+ 8
SOYBEANS
SIM 1 2741.4 JB 14,1 42820 4814, 3 S137« 2 60106 3 65982 4 T654,47
SIm = S3818.1 43755 4761 1 50391 57794 666Te 2 7309 4
SIm 3 JB35e9 44854 3 4907« 4 52644 0 625549 7405+ S 81603
SIM 4 36164 4354,.,5 4704 46 498 E,7 S582.9 G274, < 67126 5
SIM 5 3859e 5 46068 4 5085e 2 S404, 7 6225e6 70965 7648142
SIM 6 3504 .5 4902e4 S520e9 5889 3 6T78SGs B 7T858Be S 8816+ 6
SIM 7 39EBe 7 S668. 0 70238 B040e9 108105 140250 1614941
COTTON
SIM 1 676.3 S84,9 S£be 8 2102 49665 4671 440, E 425¢ 6
SIM 2 5506 9 457 6 425 3 419, 4 3B5. 9 356. 7 342,60
SIM 3 6370 649,0 65442 5464 3 2484, 6 600e 7 S87«5
SIM o S59e 8 4796 0 462+ 4 4510 19,1 3848 ¢ E 364,0
SIM 5 S55Ge7 4TSe 7T 45T 4 4420 9 406. 3 3686 S 346, 2
SIM 6 S63. 4 4TS 7 4527 Q376 3997 3726 E 3531
SIM 7 €010 5139 S00e 3 4 74 B 459S5¢ 5 S209 S0Ee7
LIVESTOCK
SIM 1 3250. 8 402101 4561e 2 4897e3 511720 566602 623262 66138
SIM 2 359849 4420, 0 4689, 0 4881e 6 5391.: 9 601 5e 2 6439, 4
SIM 3 40464 6 4593.1 4931 .1 51559 S5713.8 62744 S 66124
SIM a 39965 4393« S 46500 1 4830+ 3 5296 2 57813 6080e 2
SIM - 40101 24445, 2 4684 46 4855:4 S307«8 5788 £ 61026 9
SIM & 4029 5 4545, 6 478le 6 4932. 7 534840 SBS5€6e 6 6271e4
SIM T 40771 482506 52659 554861 6259 3 TO016,s £ 74884 9
UNITED STATES
SIM 1 26501. c€ET1484- 53 cB87356e B 3C231.6 312734 339581 36881, 1 390002
SIM 2 2eE=z710 2eT7T524, 9 286575 2961 8: 7 3214067 35369+ 0 377303
SIM 3 c594] 9 29 EBES52e8 317237 3292484, 2 358211 38741+ 5 40502 3
S IM a4 2327 2 27918: 5 292086 301 525 3245745 34758 46 3614345
SIM = cESSBae3 283624 6 29596, 2 30522 8 32833, 4 35264, E 36903. 2
SIM 6 268336 291 8B 6 3033956 31165.2 334181 36520 7 392990
SIM 7 2 75980 32396 6 354054 9 37386« 4 42621e 48 4831141 S1903.6
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Table C4.' Estimated price of land indexes for
average for comparison.
Year ‘htuala 1 G75=T79 1980=-84
1965-67

SIM | 178.1 1720 15684 3
SIM 2 164 ,1 143. 4
SIM 3 1751 178Be2
SIM 4 1687 152« 0
SIM - 17190 156:9
SIM & 1727 1669 1
SIm 7 1803 19667
SIm 1 245. 1 33568 3450 0
SIM 2 3110 2837
SIM 3 3397 382s 2
SIm 4 311 el 300 a7
SIM - 3222 210« 4
SIM & 33740 338e 2
SIM 7 3750 4 TEa b
SIM 1 180.0 22044 235.0
SIM 2 2204 4 231. 8
SIM 3 226el 2AT7 a1
SIM “ 220.4 234.5
SIM = 221e7 236s 7
SIM 6 22844 249, 7
SIm 7 2373 292+ 0
S IM 1 191.5 1770 181.8
SIM 2 1588 13809
SlM 3 180s 32 196, 0
SIM & 15068 18440
SIM S 1611 144,7
SIm = 16l 2 146« 2
SIM T 1715 168. ¢
aé . _ roal
—Source: An Econometric Simulation Model | 29).

| 27

:"u.""j 23 1.

CTOpPE W

15867
140, 3
146 7
15040
157« 4
2078

ith base

1700
1 364 B
1 866
145, 2
1477
1535

215« 0

FEED GRAI NS

36le B
c 199
433 7
314, 4
315Se4
1298 1
269 (

SOYBEANS

2848 4T
238e6
2539
24345
25 4
25G 2

32 Te 2

cCOT T{_‘]"J

185 9
1323
20T o7
1404 0
1408
14149
1694

251 8

2843, 4
2T6e 2
284G &
2510

264843

352e 2

1947-49=100 with

1748
136+ 4
195. 4
14450
185.5
149, 1
233s 7

82« 0
299045
4 Tla B
3322
12560
134, 3
6599

270 .2
2565
30Bs 9
266 a3
2652
2TT a5
419« 7

1988
1254 B
2310
1391
1402
1417
£2l5Se 2

1965-67

181e1
141s 1
cD%y
146G,
156 e
2544 0

> 2 - b

'
s

412
349 .
S06e
j‘qf
341 «
375
TS2e

& M O

™ = L N

291e
276 e
3&aS5e
279
280e
301
4959

OmDse = m

Nl

209
12€e
286s
14c
143,
148+«
281.

n OO0 30

= D

448,1
H00e 9
521 «6
3I=7. 8
36le3
4364
8100

308 7
291 4 B
368:5
288G e 4
2894 1
32Ta
584440

2153
l12Be B
13487
l46s 4
1500
325e 1




Table C5. Estimated value of land and buildings for selected commodities and United States in
zillions of 1972 dollars with 1965-57 average for comparison.
Year Actual 1975=79 1980-84 1985 1985=-89 1990~94 1595=-6¢ 2000
a
1965-67—
WHEAT
SIM 1 12520.4 119584 € 1025665 1052944 106297 1093162 1122545 1127648
SIM 2 1158369 B433,. 4 10296« 4 B2 544 2 B738.1 8685.: 4 B4 844 3
SIM 3 136259 13926+, 3 14291 &8 1450267 1507 3.2 156524 3 15982+ 0
SIM 4 128964 8 11307« 4 1088349 107226 0 10403, 1 10461 ¢4 103571
SIM - 1319761 115871 10890 «4 104228 4 10090e2 9741 4 94713
SIM & 1327904 12139. 3 1096601 10453,.5 Q74248 10244 4,4 10825¢5
SIM Y 4 1438446 151694 7 160753 16077+ 8 26614, 9 175214 2 17859¢ 7
FEED GRAI NS
SIM 1 42388 .6 667075 699616 3 74029 4 73297 9 7787866 B3508e4 9381249
SIM 2 6424543 58349+ 8 S4909,1 S57504,1 60947 .4 70580+ 4 84538+ 3
SIM 3 709129 791 03: 1 B408B8.1 86709: 0 92414,.1 957353 9F21Te8B
SIM 4 642109 62114,.,4 6805549 64999 O 67294, B 686354 S 70028 6
SIM = 65501.1 6222507 614065 6195445 618192 63561 .6 671239
SIM & 6T7TEAA 46 65633¢ 6 63762 8 631 454 7 6339445 693424 8 78999, 2
SIM 7 TA4933.9 895128 98769 4 10395243 114814,9 12682S5e7 1401079
SOYBEANS
SIM 1 11281.4 1905965 2344243 2510861 27385:5 31650.1 356552 3625345
SIM s 1 96154 6 23878 32 25685148 273317 303232 340748 3415340
SIM 3 1883466 20891e 8 2368809 25623+ 1 30682s 6 JE66694 6 40458Be1
SIM 4 1 89879 21 343,.,0 23280 56 246510 28149, 4 218134 E JA40 B2 5
SIM - 2192Ce 8B 25118+ 3 2TA49245 29138, 0 23333665 3766447 40295« 2
SIM & 23004e2 285937 3116667 33023. 0 36726,.1 41043, 2 461 25,0
SIM 7 227625 33397 8 39415a 4 447510 S5B8414,8 7TASB2 .6 B12637
COTTON
SIM 1 8492.7 837643 81 98¢ B 80659 8118.2 834749 BB886s C 8990, 1
SIM 2 6813« 9 63212 628849 S5767: 5 549442 54278 616540
SIM 3 127167 13833.9 143613 147494 3 1549046 101 73e 7 1638946
SIM 4 E279aT 7363 6 7187« 4 7023.1 6E660e5 644607 6379« 3
SIM S 79795 7029 5 6533, 9 62584 0 5809 1 S44 84 6 S193.3
SIM 6 7T938.1 6701a0 621543 S893,5 53975 591867 56930
SIM 7 91896 3 8044, 8 66584 9 6555: 6 8596 8 908845 100392
LIVESTOCK
sim 1 105114.8 137910e4 155084¢3 165687e2 17274601 1906108 2089858 22082549
SIM 2 13746945 1529160 4 16248945 169140, 1 186227+ 4 2051264 C 217582, 8
SIM 3 13831447 1555679 16620845 173387« 6 159141940 20969042 2207527
SIM 4 1274 14,1 152511s 1 16190060 168317 5 1B4646, 8 201368+ 4 2115824
SIM < 1376959 153205+ S 16241 5.4 168749,7 18491747 201603, £ 2120904 3
SIM & 138061+ 9 154677 4 1637809 16993 7.1 18574844, 1 c0302367 2151136
SIM 7 13895243 15912443 17128260 179455, 8 2002494 0 222013 S 235368, 1
UNITED STATES
SIM 1 219832.5 2879444 3 313550. 8 33150543 341910.3 37156048 403083, 2 42914)1e2
SIM P 2830015 295215+ 3 3088769 317916« 1 343545, 1 37678343 41063862
SIM 3 29767841 32858B3.,0 351619+ 3 3648906 2 396854 41 426809 £ 450514, 9
SIM 4 c8E5062¢ 8 299899 6 31628845 325632+ 3 34 B969 45 371614,7 392144,9
SIM o 2BS567 6 304426, 7 3177156 32684412 3AT787« 4 3709084 £ 39388868 1
SIM & 292504, 0 319058: 4 I24T7T75:4 331042+ 4 3572382 385884, 0 414434,1
SImM T 302598 3 35658624 4 381084.4 399381 9 454923+ 3 S0634246 542316463
a/ o "29].

— Source:

Fconometric

Simulation Model
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Table C6. Estimated stock of physical assets for selected commodities and United States in millions
of 1972 dollars with 1965-67 average for comparison.
| - ——— ———— S o o T ot - S . 7 S 7 . o . . 2 B
Year Actual ] 1975=79 1980-84 1985 1985=-89 1990=-94 1995=9G 2000
1965-67—
WHEAT
SIM 1 16688 2 158840 8 140837« 8 143556 0 145109 1495445 15395 4 E 155170
SIM 2 154753 11970e 6 139237 11911a2 123920 9 12473, £ 123921
SIM 3 1 76994 3 1852842 191333 194494, 6 c0250e6 2104241 214897
SIM .1 l1EESDes 4 155206 9 151699 15052e 5 148335 150100 149773
SIM - 17218.9 1587642 15195,5 1472563 1841746 141444 3 13879« 2
S IM £ 173171 16524, 1 15334, 8 14762 9 139873 14629+ 6 1534865
SIM 7 185308 200 30,0 211770 21290, 3 220324 B 23118e 2 23577s1
FEED GRAI NS

SIM 1 61185.6 91B6Se 9 97084¢0 1026416 10286148 1093055 117074¢F 128451,0
S5IM 2 89976 2 85034, 7 B2708B «5 B6D05.9 S1L350. = 1036484 5 11888548
SIM = GT7701e2 110878« 7 117434843 120670s & 12 > fa b 132630«3 1348689
SIM 4 905256 Fea66a T 7635849 98254,.1 10 Qe B 105260, 1 107593, 1
SIM - Q1771s 2 92142« 0 Q26020 938219 506542 981697 102992¢ 6
SIM b 94] 3263 95109 6 S4439¢ 3 944 B3, 1 962456 4 1042186 4 11553048
SimM T 101773965 1201 70, C 1309864 1368188 145098.6 16261 Be 4 1768173

SOYBEANS
SIm 1 15588.3 257590 3132240 23833.9 365874 42304, 1 47713 E 493 85e 2
SIM 2 26379« 3 31872« 7 J46 8661 36567 3 40806 3 4589745 45691844
SIM - 255426 2BT9T e 3 32304,.1 J4841s 1 414)16s 2 490994 S 93976 6
SIM 4 257964 2 293795 3197847 338192 385288 4347242 46535qa 4
SIM = 290758 F3a012. 4 3724 T 7T 394G ], 4 452155 51128, B S84 T731e T
SIM & 301554 3 381075 41694 .3 442313 49584, 2 5539441 656174065
SIM [ 2G5TETe 8 43668+ 5 513999 58199 2 T543 0 5 95688 3 105007e¢4

x COT TON

SIM 1 9812.6 9533« 8 92T4: 6 Fl1lleb 31 3943 93133 9796 .8 OB6E8.0
SIM 2 T33Te b 732802 72090 ©711e 5 6378. 4 62544 5 69559 3
SIM e 139272 150323 155503 1592042 166135 172444 4 1742595
SIM a S412e1 B392s 0 8184.5 TOG8s 7 TST7:8 7301 e 6 719547
SIM S5 91118 B054,.6 7526, 1 722566 67136 6287 = 5991, 8
SIM & S074.0 T 7268 5 7202 7T 68556 7 5295« 4 676)leE 64980 4
ST ™ [4 1036249 91 08e1 769440 T555,. 1 95944 5 10079s & 109984 3

LIVESTOCK
SIM 1 139105.6 1787403 139228s4 211561e2 219840s1 240787eB 262142¢S 27553400
SImM z 17906948 197291.1 2086783 21632041 23614041 2581554 2 271906s S
SIM 3 180361, 8 203985, 1 217420 6 2255G4, 4 2859988 266489, 1 2TBB04,0
SIM 4 1793970 20035441 21285445 220740+ 0 £40039%9. 1 £59]1 34, 3 27073Be 65
SIM s 179519«9 200591.1 212414,.1 219827«8 238373,.3 2571018 269124,2
SIM 5 17970661 201447 8 2129G0s 4 220316 3 2Z3B638B.4 2584181 2721 18. 6
SIM 7 18C 757« 3 205647+ 3 220034,.,0 2291 T8Be 3 2520881 e TSTTTa € 29042163

UNITED STATES

; St el R 30 06T 0e L Al I6a64 | 4373745 A8 9623019 EABTRTA SARNIS IEN VLT MBS T 1 3c e
& Z 377144 49 3904098, 9 413010.9 424773, B 457297 0 4987Tlae E S38alE. B
SIM 3 394033, 0 439079« B 467465 ,7 4835971 52242540 55895341 586597 .9
E:: : ::::;3.& Hu?ﬂb?w? ?aﬂé}ju? fﬁffﬁ?u; 4?{afc¢t 50269644 52689746
51 5 S405¢0 4124879 4306794 A442297,1 4698913 499391,¢€ 5267908
SIM & 388253e7 4266115 4375215 44656000 4793687 515303.3 549733.4
SIM 7 39900958 466235e1 4970309 5S51BBE6.3 582636s3 643275.< 684039.8

ource: Ao Econometric Simulation Mode
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1990-94

2B6e 7
280+ 4
3B9e4
331. 8
31 Teb
299 5
378.1

19795
16732
22608 2
17365
148642
151646
c6048,0

&705
4751
39546
4258
SD2e 6
528.8
95505

1364
1194
248456
1312
1104
1004
132.2

3IB23e7
3495, 9
824] 46
35731
A364,T
IS06e 4%
L6260 0

for selected crops and United States in

1995=96

290e1
2TSe £
394847
335, 0
30B .4
3131
3770

21904 ¢
1997, 8
2230, E
17197
154043
180145
2Ta44 43

56640
S572¢ 1
488e 7
525 €
6£22s 0
627e 3
6878

139, E
116 9
2864 S
12382
90s 6
1074
1130

42091
397 7e 4
4376 2
37187
3585 7
3BTS« 4
494 7s 7

2000

2BEas 9
2EDe 6
3066
33061
29Be 2
3206
3714

2575« 6
24 310
2199, 7
17322
1679 2

2110« 4%
299445

S88e3
S86e5
S466 9
SE9e 2
6597 a4
7009
T38:3

136s &
1315
2409
11801
Qle2
GOe
1114

46578
44 85,3
445949
38BAS5,2
3841. 6
42989
o283.1

Table Estimated fertilizer and lime expenditures
millions of 1972 dollars with 196567 average for comparison.
Year Actual !1975-?9 1 980-84 1985 1985-89
1965-67 >
WHE AT
SImM 1 137.7 23Be4 240e 4 268 B 278« 0
SIM 2 2322 22844 20 Tel 25341
Sim 3 2TBe 9 340e 7 270e4 380s 7
SIM 4 263 4 2975 J22e5 330 7
SIM S 270e8 296e 2 3155 31S5e1
SIMN & 2731 299 1 302e 3 3034 5
SIM 7 2968 6 3524 3B5SeM 384.7
FEED GRAINS
SIm 1 751.7 16187 17485 18719 1854,.,6
SIM 2 14526 5 1388+ 6 1335, 9 14729
SIM 3 183041 21710 223162 22276
SIM & 14577 15779 168441 17031
SIm S5 15406 1497« S 15074 1527« 2
SIM 5 16928 14977 14729 1474,0
SIM 7 21158« 6 2335 9 2453 1 25115
SOYBEANS
SIM 1 38 .6 1998 cB3e 7 326 3 3717
SIM 2 2058 293.1 34642 384, 2
SIM 3 191 0 2376 2825 3138
SIm a4 1979 2562 2017 335,.5
SIMm S 227« 3 298e B 353+5 38a.,0
SIM S 231 o2 32201 379e6 424, 1
SIM 7 21 8e7 315+ 4 3767 427e1
COTTON
SIM 1 B2.4 1427 144,35 1402 1386
SIM e 1157 1264 3 133e5 123 5
St 3 2320 28499 2508 251s 2
SIM 4 1418 141s 4 143, 2 1402
SIM - 13506 1331 1270 12le 3
SIM & 1 34901 12445 118456 11261
SIM 7 1577 141 9 1108 108s7
UNITED STATES

SIM 1 1493 .5~ 2933+ 4 3223« S 345566 352246
SIM ¢ 273563 283347 2G970e7 3113: 1
SIM 3 3261 2 3800s 3 3982 «8 40528
SImM 4 2790 1 3074, 2 3299 S 3386« ©
SIMN 5 29034 302687 3151 .4 32370
SI% & 30 58e 1 3062e 3 J123e 7 318Te7
SIM 4 2518848 19685 4176+ 3 4306. 1
8 ot L A | =

osource: An Econometric Simulation Model [Z‘Lr.

fictual 1970-72=2441.3 [ 10

Il
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-

Estimated seed expenditures for selected crops and United States ir

1985 1985=89
WHEAT
167 .0 167 .6
191« 6 162s 4
198806 1984 2
1300 1897
18604 l182¢ 2
17967 176s 8
1966 9 191 7

FEED GRAINS

3255 324s 3
3196 328, 0
3268 32861
331e4 335 9
3184l 3215
311lel 314« 4
30080 3012
SOYBE ANS
2996 31660
31603 32605
262: 9 2Tle 7
2B0 o2 2B9s5
327e S 339 6
3522 JESe S
3520 3714
COTTON
20a3 200
2060 21e¢ 0
4186 41, 0
26 7 26e 2
231 21le 7
209 19.3
151 16+ 3
JNITED STATES
1098Ba 2 11255
113267 11355
11152 113665
11136 11 386 G
1140 .8 11626
114945 11 73«6
11534 11 78.1

==

1990=-94

168a 7
17201
1979
1870
1805
1716
18443

i38Be B

17« 8
132 e3
143 5
125e2
322e 4
3020

341, 1
388 42
290e 8
311.8
36 TeS
388, 1
406448

19,3
19«93
396
24 el
190
1602
176

119640
12026 3
1188.9
119406
12204
122665
1238+ 7

millions of

1995-99

167
197«
186«
174,
173
18046

b

th

M O

349 ¢ 6
3494 3
3359
34aTs 7
3304
3283
305 3

3554 5
3595
310a 7

332
393

398.
439,

L U FTRE ¥

19,
1T«
38e =
= |
15 2
17a 4
120

=

n-un

1252 «2
12544 7
124] €
124841
1273s 4
127646
1296s C

1972 dollars

ek kL e ———

v e -— - = R ——— — —— S - - S e = R— — . i
—_—— - —— e —— s . - - —— - — e — W e S -

166: 5
1500l
197, 3
18344
169 4
1729
176 B

360, 3
361, 3
3384+ 4
3516 3
3359
3325
3113

344,5
343,11
3214
344, 7
40Te5S
410e 4
440. 4

18¢ 7
23e 4
37«5 .
f.l;ﬂ'
14, 3
162
1002

12675
1265.: 4
12720
12779
13044, 6
13095
1316e2

Table CB.
with 1965-67 average for comparison.

Year Actual 1675=79 1980-84

1965-672
SIm 1 186. 1 18le2 15632
SIM 2 18341 15947
SIM 3 15986 198« 2
SIm 4 1955 189 8B
SIM 5 1971 188+ 6
SIM & 196865 1370
SIM 7 c02e8 1 75 9
SIM 1 249 .7 cB8Be S 310e 2
SIM 2 30061 31563
SIM % 303+ 8 3237
SIM 4 3019 32lel
S5IM S 2984 5 313.8
SIM & 295e 7 304« 7
SIM 7 295 e 29T a2
SIM 1 183.8 2514 290 0
SIM e 258s 6 23943
SIM 3 24343 28Be 3
SIM “ 25]1 « B 26649
SIM - 287« 3 31l1e0
SIM & 291 ¢3 335.7
SIM 7 Z276el 335.,0
SimM 1 728 4 250 2la 4
SIM 2 2201 217
SIM 3 42 56 42e¢ 2
SIM 4 2B8as4 26 3
SIM S 2T«0 28 e 3
SIM (=] 26e 9 el
SIM 7 3le1 23: 3
S 1M . b e : .

R36 &4 982+ 2 1051a7
SIM 2 1000 oD 10628
SIM T 10245 1079 ¢
SIM & 10137 10710
SIM = 104640 1104,5
SIM & 104645 11165
SIM 7 104195 1118.3
Eéource: An Econometric Simulation Model [29].

b
'gctual 1970-72=1027.1 flﬂ].




Table C9.

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
S IM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SImMm
SIM

; e o " fag]
Eéource: An Fconometric Simulation Model | 29].

CN I S Y ~N~NoOumewn- R I N o p W -

o B R R - Y TR S

SN p WM »

7607 . 0—-

e T a e —

Actua 1.if
1965-67

—y - —————————————— ——————— —— T —————

502.7

178.3

2839.0

1975=79

1314
1331
133.3
1310
1322
1317
136« 4

4388 7
455e6
435 9
4310
4244 7
420e9
4l1Je

2233
229e 7
1995
20663
cJ6e l
23387
2270

26 3,8
235 6
361 o4
2644 5
25445
£252e1
278e1

31156
3161 .8
29128
297862
29548,0
2916 8
2B26ae2

6903s 7
6BG3.3
67195
6687 4
66781
E5713
6496 08

blcrual 1970-72= 6364.0 [38].

1 09e5
106q 4
10646
101e 2
1000

95 1
10406

399 0
404,.8
J46e 1
3460 1
335:6
325 5
314.0

250 8
259 0
174, 7T
188B.2
2196
2357
236 3

227« 7
229 2
28l e8
203. 8
1328
18le6
1950 1

3130e 3
3192+ 4
265]) 2
27210
2721l eb6
2710 0
2551e7

6621led
6619« 4
5387 9
5987e B
0997Tae 2
6407e5

6531 7Tal

1352

WHEAT
109 0
12861
102e4

971
94,0
B89 e5
1010

FEED GR
38Se6
36546
3104
3219
3030
299« 3
28493

SOYBE AN
25446
269¢ 8
184, 7
1965
2307
246e2
247s 4

CAUTTON
2060
2280 3
2537
189 3
1676
157 a9
14003

LIVESTO
31037
316540
2615 ¢3
2690e 5
26924
2700« 2
2516e7

1072
103s &
9965
G4e 3
B88e 3
84,6
94, 3

AINS
356e 1
360 9
290e2
303.2
2B6e3
281, 0
2651

S
26Te 3
2760
190+ 0
2023
228s 0
2544 7
260e8

194,7
2030
2379
1 75 3
150 ©
140e2
124, 9

CK

308441
3137. 8
26006 7
2674, 0
267444
2682s 6
2492, 6

UNITED STATES

64321
6625. 1
59399
596 7e 5
595Ge 9
50102
SB806« 7

6347,8
54 77s 8
5814.:4
S845e 3
S834,1
5T96e 6
55Gle 1

1028
1054
929
86e3
B8le2
TSe2
828

3207
3196
245 60
2580 4
23% 3
2418
2179

2820 0
2B84,6
20160
2156
255e2
2664 3
2835

169.8
1765
19645
1392
114, 9
1038
1156

30473
J07Se S
25625
263547
263Te6
2641.0
2425, 8

60793
6148, 2
S48B4.6
5521 9
S515. 0
558468
S5T44,43

1995-99

97 S
-
8T7e 1
80e7
720 0
71e 4
750

2853
2B4a4 1
204 8
217e2
203e 1
203el
181s S

288. S
291 «6
2128 7
22Te E
2704
269e 2
3039

150e €
1S1el
1580 0
106¢2
8le 7
91le4
68e5

2994 43
3008 £
2532 °
26053
2599 4
255Te« 8
23T3e S

S835,. €
S7T97«8
5160e 4
5202«4
5191 S
S5540e 4
53496

Estimated labor requirements for selected commodities and United States in millions of
man-hours with 1965-67 average for comparison.

2000

Q460
89e6
B3 8
T5e5
ESe 6
EBeS
6Se5

2755
2775
1838
197« 2
185.:4
1B8Ble7
1717

2The 4
2735
218e6
2384 5
27885
2768
297 e 6

1351
15407
1334
BBe 1
6le 9
T2e6
536

294549
29584 B
25170
2587e 4
2567 5
24899
2324,.,5

ST46+4 0
5955e1
53375
S383.8
5359 8
S378e 3
S205. 7




Table C10.

e  m e — — - — S i —
—_ —_— = —_ —_ - — T S— i —— i — - - -

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SITM
S IM
SImM
SiM

SIM
S IM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
S IM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

NO e W N e NO NP WN NS W N - ~ OV I P - NNl IV e

~ O 0 B W Y o=

2369.0

795.9

203.1

167.6

7533.42/

5686 B
S48 42
95259
5080
5138
S1Te 7T
S40 a6

2385« 4
2278+ 6
22011
2006061
2l 16«6
217886
23S6e7

11379
113940
1065 40
106040
10713
1083.0
10994 6

in

L

151 e
141 «
123
123,
1290 9
134,7

"o »

Lh

94685
Ua2e3
B62« 0
B53.7
B55: 9
B59.0

o

B8&7e

8317s 2
Bl66e0
T91 740
77315
7801.3
TBEB4,. 4
81158

5450 0
452 2
4825
JB88e 4
2068
438« 2
S51e3

24134 7
2clZlel
2057« 3
169745
1711.1
17934 2
e35Te9

13053
1303, 3
11194
1090e 3
115646
123540
1443, 3

130s 6
1070
107« 3
CSe O
67« 8B
6745
T6Ge 3

1051
1023,
791 e
799,
B1Se
862 »

£ b o= (h 5 = ==

BBT3e
B4 28,
BOl12s
T457e
TS62e
TTTle
8713

O o

O g o

a/
—Source: An Econometric Simulation Model

b/ }
~Actual 1970-72=8270.0 [10].
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Estimated machinery expenses for selected commodities
dollars with 1965-67 average for comparison.

1985 1985=89
o HE AT
53449 537e 3
4316 4 2Be 2
S1BaT7 D38s 9
369« 9 366: 5
379 .3 369,1
408Ba 6 38B6s 6
5097 6304 7
FEED GRA] NS
245Te 0 24934 B
2102 .8 21 3646
221 7Te 4 2275 5
17599 180348
171 9«8 17385
17118 1705 ©
2537 a7 2631e5
SOYBEANS
143247 15279
141 7«0 1499, 0
124947 13544 B
11935 1264, 5
12978 13919
14l Te3 1526.0
184300 cl 42¢ B
COTTON
124, 7 1199
960 93 2
10956 1C7.2
624 SEBs &
610 SBel
59 1 5349
Tlab &£2¢ 9

LIVESTOCK

1116a1
1075.8
BB9e 4
Bale3
B454 4
B651el
Q47T a5

UNITED

92T1e9
B8720e 2
B581 8
7FB26: 0
79003
BD624 5
9614as1

11 568 6
11131
932 9
876s 1
B78e5
890e 3
10C2s2

STATES

564+ 7
B3990s 4
BOZ29e 7
BOS0s 1
Bl S4e4
B2B8B4,. B

1020 1+ 4

= - b |
a T

United Sta

951 o6
4195
58246
3665
559
3536
T02e 3

25854 0
c2cSBe9
2372: 6
189140
17754
1 2
cBAEB

17653
171Te3
164 7o 3
145245
163440
17G 1.4
£2959s 4

10S a6
Blas 5
9949
37a5
43,4
407
68s 7

126449
1211.8
10408
966« 3
96540
Q70,7
113948

10324 .2

970Bes 6
OT6 249
874343
BT7T94.4

889845

1174046

in millions

ST2e6
437. 1
6200
3750
ISTe 7
368
755,

- O

27145 E
25220
24164
1932,
1809,
1502
JOSAE ¢ 2

g ¥

- = 5D L

207126
197940
1586.2
165643
1890s 7
21064 ¢
3907 « 1

10C <3
7Tle 3
916 €
35« 6
30s £
310
7T7Te 7

137444
1332+ 4
1149 4
106061
10590
10694 1
1286, 4

111632
106634 E
10585,.3

9381.1
9468s E

YB80CZe 7

1.‘40'&1. 4

of 1972

585« 2
455. 6
639« 9
3B2s 2
3586 B
308 e 2
TBT7.9

2BB7e 0
27T 77a5
242600
1951, 1
1885 1
21%91let

31828 ]

22 7T0s 1
216843
220Bs 7
17855
20513
238940
8453343

0S5+ 3
6565 9
BE7al
cBe
22e¢ 6
2% 5
T3e 3

1448, 2
1414, S
12167
11180
111S,:,9
114944
1377« 8

1179542
1138245
110771
OT7TESeB
9938, 3
1065643
14457, 9
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1972 dollars with 1965-67 average for comparison.

[able
Year Actual 1975=79
1965-67>
SIM 1 887.6 86560
SiuM 2 B840« 5
SIM 3 G736 4
SIM & 92660
Sim S 94545
SIM & 95048
SiM 7 1022 7
SIM 1 7839, 8 452142
SIM 2 43566 3
SIN 3 480287
SIM 4 435484 0
SIM 5 4440+ 4
SIM 6 459763
SiMm 7 5071 9
SIM 1 =66 128448
SIM 2 13214
SIM 3 127060
SIM 4 12801
SIM S 1473e4
SIM € 1544, 8
SIM 7 152869
SIM 1 578.1 584 42
S e 481 659
SIM 3 8680 2
SIM 4 577 e3
SIM S 5S58e 2
SIM € 55565
sIM 7 6374
SIm™ 1 7443.0 G4 G546
SIM 2 947 0e 5
SImM 32 Q51867
SImM 8 Q4ETe 4
SIM 5 9483.4
SIM 6 9508 ¢ 3
SIiW 7 95556 0
b/

SIM 1 13540.3— 198072
SIM 2 19876, 7
SIM 3 20438e 7
SIM 4 1961162
SIM 5 1 G906 8
SIM 6 2008966
SIM T 20 T52- 7

1980—24

756 3
E&ce 2
SFe s
B25e2
843e 2
873 &
1076.2

4739,.1
3961e 7
5351el
4213267
4221e 2
44494 3
60a8e O

15769
1605+ 4
142343
14385
16874
1916+ 5
2233 2

572e¢ 6
449,7
G4le 3
B MR
49841
474, 6
562:5

105738
10430a 3
1C&6Q01e 3
104272
104660 8
105506
108303 9

2144845
20235, 1
22823 T
2054843
2c0B840:6
218613
24314, 8

1985 1985-89
WHE AT
7760 1 783: 5
7609 6291
102086 10353
71991 T89s S
7T9%9e 5 7700
804, 4 T72e 1
1136456 11377

FEED GRAINS

S011.4 49625
37314 3905e1
S6B48 5860e 3
434637 44060 9
416604 42030 1
4324,1 42828
E66Te T TO014. 7
SOYBEANS
168806 184060
1744,2 18365
159541 17238
1568.1 1659 B
184548 195546
2088. 0 22117
26318 2984, B
COTTON
5639 S567e¢ 3
445 .0 4135
975« 8 1001e2
5064 495e 6
4563 6 4454 &
4424 8 421e 7
47168 46560

LIVESTOCK

112377
110556
112674
1102260
11051+ 3
11129:1
1155603

11679 7
114 74,3
11716 3
118275
114526 1
11519« 7
120619

UNITED STATES

225994 8
2112842
23934, 7
2163GCe3
2171756
221719
2584 7.7

23267: 6
217074
24T785. B
22228e¢ 2
222752
225544 7
27010.8

1530-94

8054
6629
1074« 7
7711
75068
728a 2
1174,9

£26G.2
413547
62426 3
4560 6
4194, 0
429965
7742, 0

212483
2036e 9
206046
18936
22355
245940
3888e 7

S82e¢ 3
3956
104967
471 9
4152
3893
5986

12797« 2
1254 T«6
12843, 2
12457 .5
124730
125200
133462

251625
233374
cb829e 3
237136
2362863
28429484, 4
30648.8

1995-9%

c11. Estimated real estate expenses for selected commodities and the United States in millions of

2000

8268
661s 7
111406
T77e 1
7303
T63e 0
1236, C

5646 1
4780 6
6464, €
46504
43106 7
4697« 7
8546e1

2391 e6
2287 4
245Be« 4
21383
2524, C
2Ta6e7
495Te 7

61 7e5S
391e 2
10944
4578 S
3926
423. 4
630, £

139434 7
137239
13983+ S
13509« S
1352343
13604, ¢
1468568

271798
254500 ¢
287210 3
25139, 1
25086 ¢ 32
26103e S
339244 E

B31e4
6494 9
11373
7716
T1l4,0
8021
12593

6335 9
57150
65639
4743,6
4549y 2
£344, 2
94 353

24329 I
2294, 4
27101
22898
269%9e 3
30837
54000

62463 |
439 5
1108e5
4535
3759
408e¢ 6
693, 0

14678Bs 1
14493+ 4
14674, 0
141517 1
141806
143524 B
15506« 4

2BBT7T7Te S
27700 7
30302e1
2651866
2662Te5
27943.1
36245.: S

a4
ource:

b/

—Actual

r 1

1970-72 = 15073.1

 104.

An Econometric Simulation Model [29].
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i ———— i ——— e N SN s S S S S S R W S e g S

O —— T — — T — T —— —— T S— ——— | S— — _——— — ——— — i ————————— ———— —— - S S S S e S e e e S S S S S

135

millions of 1972 dollars with 1965-67 average for comparison.

Year Actual / 15875-79
1965-67=
SIM 1 408.1 827 b
SIM 2 4224 6
SIM 3 407 a2
S51M & 398. 9
SIM S 4028l
S IM 6 4030
SIM T 41585
SIM 1 1110.7 11834
SIM 2 115943
SIM 3 107941
SIM i 1050 4
SIM = 106141
SIM 6 107443
SIM 7 1112.1
SIM 1 391.6 569 ¢
SIM o 570as 3
SIM 3 S32e«6
SIM 4 53048
SIM 5 535, 2
SIM 6 53045
SIM i 545+ 3
SIM 1 1743 15249
SIM 2 1844 7
SIM 3 130 5
SIM 45 125a5
SIM 5 1255
SIM & 120':‘-
SIM T 1339
SIM 2 C2ded
SIM > B84834 2
SImM 4 B42+ 3
SIM 5 HaZe b
SIM 6 BaZe 7
SIm T B43ab
SIM 1 ngﬁ_gﬁf S00aqe 7
SIM 2 4959 4
SI M - 47358
SIM & 46531e 3
SIM 5 469548
SIM [+ 470 S
SIM T 4785+ 3
EéDUTCE: An Econometric Simulation

E'i;u:tual 1970-72 = 4618.5

104

-

2£ 804
51608
4641
44 B6e
4522
4584
48444 C

Model

1980-84

408 o 7
3TSe 7
3549
322« 0
32581
332 7
3715

11934

1313
956 3
880 0
882 9
900
0201

Lad

E47 s
6547s
SS4%e
‘.‘341 . -
570e S
505
6 I8

's P N~

§]]

o

1 38,
121e
1054
T7e
7T6a
TG
=

o ™= £ O™ oW

964
D65]le
Ta46e
T42le
T43e
7T85e
7T21e

D WO ==

_J.-D'i,..JI"\JFu""

e

= -

e T T

1985 1985-89
WHEAT
4057 406a B
4020 1 3733
36450 168 4
3177 316 5
3157 309 2
31 6 B 308Bal
38682 3 A8 4
FEED GRAI NS
204847 1213 6
1296 113758
95 2e & 1005. B
B55a4 905. B
886s 9 891s 9
BB5Se 2 B85 0
D6De5 1081 «9
SOYBEANS
707l 791 B8
TODe b6 7393
6]15e1l 6564s 1
590 «5 5243
53 Bs 1 EB8Z. 9
69343 7T45s 6
B8le5 102243
COTTON
134 ,4 1 3C 8
11 3.2 1117
10644 104, 5
72e B 70« 0
71e9 E&Be 3
TOat 66ab
T9e 5 T3e 1

LIVESTDCK

983, 0
Q765
F65Sac
756 9
7585
TE2e 1
7751

JNITED
SA4TBLE
5353a T
48749
AGG4e: 9
AT02e 7
BTER .9

S223« 9

G444
4 BGg 2
FT7r6e B
T6te 1
TET 5
7TT1e1
7T8Se 7

STATES
S617e7
545G 6
S031.0
4793 9
4831.1
489Ce 3
S4E8s B

4110
J79 8
3 TBe 2
3135
3039
23950
396s 4

12351
11659
102E 6
9265
S02e0

o
A e C

57 3e 2
{2 et
EQle 4
713.0
T9T78
R72s5
14065

1022 ¢ 2
1010a7
B050
7890
T899 .8
r32e 3
825 3

S59TS5.
SB01e
9412
5103
5152« 3
2097
&1 391

— =—

~N =N

-

415 4
3TG e 5
386 £
3lae6
c98e 3
300 =8
4054 E

126441
128 3¢ 2
10394
S36e 7
910a6
730s 4
1174, 7

104946
10384 C
B3Z e
Bl12e
Bl12e
Bl&scE
B61. 4

™

O M s

i |

6355
61928
541 8,
5482 1
56114
6B7499

D = )

Estimated fuel, oil, and repairs expense for selected commodities and United States in

Bl€Ee 2
37Te’
3904 9
313.1
293, 2
308e 8
410 C

1301.3
127841
1042,1
941, 3
9274
992e 4
120245

1100, 8
10530
106640
870 6
99546
11464 8
21476

113. 2
924
90«0
48e5
44,3
45¢ 6
809

106648
1056, 3
849, 1
B26s S
B26e¢ O
B31«0
8837

66133
64602
604]le 3
S603: 3
S690: 6
5932e 1

T332e2
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Table C13. Estimated miscellaneous expenses for selected commodities and United States in millions of
1972 dollars with 1965-67 average for comparison.
Year Actual 13975=79 13680-84% 1985 1585=89 1990=-94 1995=96 2000
a/
1965-67—
wWHEAT
SIM 1 255.4 332« 48 297Te 2 3C5e«9 306e 8 3076 30Se1 2995
SIM 2 236e3 29060 359.9 295s 6 3155 303+ 4 2B86e0
SIM 3 3510 32641 327 «b 3268 2 3239 321e 2 3155
SIM 4 34448 310« 2 3112 3101 3029 30061 2920
SIM S 3472 307 1 3029 2938 2BBe3 eT73e = 2604 9
SIM & I&A6s 7 2040 2 eB8S: 4 282 2 2595 271e1 269423
SIM 7 335G a8 3206 32363 311 4 293. 7 283e = 2739
FEED GRAINS
SIM 1 114.2 1C6Ge1 11177 116743 1167« 9 12314 1301« 7 13953
SIM 2 1059 0 101059 993s2 10157 10608 11730 1302e2
SIM S 11300 126400 1329« 4 1360 6 14303 147662 14977
SIM 4 1071 6 10958 11319 1150.8 11910 1218Be = 1238, S
SIM S 1CBle5 1 096e 6 11020 11119 1124,8 1150.6€ 11918
SIM 6 1C9G a7 112603 11208 11209 1133, 8 12016 130504
SIM T 11632 1348, 3 145243 15074 1624,9 17526 € 1862.1
SOYBEANS
SIM 1 220.8 S61e7 76l.1 854 ,9 0628 1189,.1 1394, 4 1421+ 2
SIM 2 S84.1 799 9 9205 10015 11805 1368:0 13636
SIM 3 5203 S8Be5 681le2 753 1 94 Te 6 118841 1346, B
SIM 4 54Qe T 646G B T31le 6 79 7a 4 97 3.1 11674 12917
SIM 5 6660 B38e 2 96Ge7 1065 9 1321.0 1598« 2 1772« 2
SIM 6 ET78e 5 9686 6 11370 12602 15266 1745, 1 194€0 6
SIM 7 634,0 10364 8 1297« 3 15484 5 2202 9 3028¢1 34016
COTTON
S IM 1 315.8 3937 369 S 35567 350e.8 344,88 3519 34545
SIM 2 249. 4 3606 3707 3506 3 340e 7 333, € 3768
SIM 3 5781 5170 5107 509.8 S01e3 494,45 4837
SIM 4 39945 337 2 3375 329 9 3060 0 28492 2T7T2e2
SIm S 3832 3173 29T el 2819 25249 223 C 202 0
SIM 6 379 9 25Te & 27801 2604 22Teb 244 ., 4 2278
SIM 7 A:BebH 3259 2527 236+ 8 263 9 204, 4 194,7
LIVESTOCK
SIM 1 1792.8 c44843.8 2719 9 2885s 5 2997 7 32798 I3S6Te3 3TA4Te3
SIM 2 c848s 2 26965 2BABe2 29509 32177 3513« 3 365T7e 3
SIM 3 2464, 0 2782+ 3 29640 9 3075.: 3 2350e5 36260 7 37925
SIM 4 2452,.1 2734 4,6 290 3.8 3010« 4 32708 35284 3 3684,5
SIM S 245345 2T38.2 2B898Be 7 2998 7 32488 35008 36621
SIM 6 24550 6 2749 7 2906e 6 3005« & 32523 351 T7eb 37005
SIM T 2468, 8 cB804,1 29988 31223 3431,.2 3749 E 394Te 2
JNITED STATES
SIM 1 ﬁﬁgj.ﬁhf 63870 70668 5 TABGe 9 7T81l1le4 85833 93713 Q98 34 .6
SIM 2 63389 693063 74309 TE6 20 8 8351. 6 909Ge 3 9739 C
SiM 3 66053 72504 7751 «6 B073«8 87900 951 Sel 101533
SIM 4 63797 6895 3 7354, 3 TEATe 3 828062 BS906e 4 94932, 0
Slm S5 68 S94,0 70699 7S0846 78005 B4T1e8 9154, 1 9B802e <
SIM & 6493 9 7439 3 T7T70s5 T9T73e 6 B93Ze9 9658 2 1022Se7
SIM 7 6537 eb 78890 B363.0 B770e 9 1033S 7 11696 £ 1245G, 7
af . ' O o 1
='source: An Econometric Simulation Model [29].

b/, ctual 1970-72 = 5712.0 [10].
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Estimated interest expense on commodity stocks for

selected

commodities

millions of 1972 dollars with 1965-67 average for comparison.

Table Cl4,
Year Actual a 1975-79
1965-67—

SIM 1 67.0 765
SIH 2 TTaed
SIM 3 BDe 2
SIHM 4 798
SIM 5 T3 9
SIM 6 7939
SIM 7 Ble T
SIM 1 445 7080
SImM 2 741le T
SIM 3 TETaT
SImM 4 TE44 8
SIM 5 T5Tael
SIM & 75045
SIM T TSlae 7
S5IM 1 59_ 3 109« 0
SIM 2 l1lle3
SIM 3 108« 5
SIM “ 11361
SIM = 12465
SIM & 1226 7
SIm r 4 11545
SIM 1 31.2 2248
SIM F= 22 aB
SIM 3 22e 8
SIM 4 228
SIM 5 2cs B
SIm & 228
SIM 7T 22«8
SIM 1 11591.9 139347
SIm 2 1422+ 0
SIM 3 14362
SIM 4 14354 7
SIM 5 14256
SIM [ 14225
SIM 4 1426 5
SIM™ 1 2015.42 28499 47
SIM c 25661
SIM 3 6060 0
SIM a4 2606 o6
SIM = 26040 4
SIM 6 25896
SIM T 25888 5

2
-source: An

2fctual 1970-72

24135

|

Econometric Simulation Model

3 Ehi

1980=84

75« 0
Tled
950 9
93,4
93. 8
93 4
e 7

fT82e9
795. 1
941le 7
9301
909 B
B79. 9
858e 2

132 2
1359
1300
1 392
16241
1740 3
174,,0

cle @
2189
2le 9
219
21a 9
2le 9
21a 9

189246
15095
16434 9
16305
1612+ 4
15869
156841

2698 6
2T7T32a2
3J030e 8
30125
2997 4
c951le 4
9]l 3,8

-

1985 1985—-89
wHE AT
TSe 5 TTe 4
TBa3 BOel
1016 1037
97«9 99 B
97e2 OBe D
O6e 4 Sbhy 2
100e5 1018
FEED GRAI NS
8B37e2 BS55s 2
84 0e 8 B865s1
SBT e4 1005« B
1000e56 10337
959« 3 983. 9
935 a4 9620
9015 Q17 7T
SOYBEANS
14769 1537
15002 158« 6
140 o2 14945
1510 159: 6
17665 1871
1894 3 20le1
1875 20484 4
COTTON
2le 3 208 9
21 e3 20e9
21e3 £0e 9
2le3 200 9
2la3 20e 9
213 20e 9
213 209

LIVESTOCK

154283
15610
17315
17323
16970
16654
1631. 8

UNITED

2B20a 9
2850 «0
3180 4
32015
314948
310B: 0
3042 88

15784 C
5 B9 5
17564 O
1778B:3
1729 &
17017
1656a 4%

STATES
2cBB83s 4
29154
3240s 0
3293 4
3220s 5
31 B3+ 9
3103.1

O A . S W R e e

1990-94

el e ———

Ble3
BOe7
10B8:4
1034 6
1001
Q6e 6
1036

93542
927 a7
I1CSBe 7T
110C a2
1034,5
102042

751 eb6

1 7T5e6
1778
16963
18le3
2l 37
2298
2344 6

199
199
199
199
199
1S9
199

1668¢ 4
166847
1823 T
18675
1798s 1
1776:6
17065

JO0B3e1
308B80.5
3385 T
34780 3
337201
33464 8

3220 2

and

1995=96G

B4 e5
B4 4, 0
1129
107e 2
1028
1000
10545 1

1006+ 4
10060 1
1107e 2
11535
10844 B
1081+ €
990e 4

1919
194, S
1900
203s6
240, E
245 5
267Te

= LN

18e
18e
1Be
15e
1B o8
18+ 8
18. E

o

m B m

1

1 7544 E
1757 o
1882,
1;‘\}4.
1853,
1847,
1748,

m ™

= DD

3263 e 7
3272 S
3523s1
3629e £
35124
3503 6

3340. c

United States

in

= e —— i ——

2000

10313
10308
113640
l118Ba 6
1126. 8
11177
10136

2071
206, 1
202e 6
2170
2564 9
257s 1
287e

180
1B+ O
180
180
180
1840
184 O

liuﬁ.E
178867
1915« 4
15738
18973
189C,. 3
17773

3348+ 4
3342, 2
359G a4
371847
3613.8
3597 6
34151




Table C15.

Year

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SO0 & W=

SIM
SIM
SIM
SIM
SIM
SIM
SIM

~N NP LN

SIM
SIM
SIM
SIM
SIM
SIM
SIM

S hwm P oo

SIM
SIM
SIM
SIM
SIM
SIM
SIM

=] v N b Wp =

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SN oW Ul

S M
SIM
SIM
SIM
SIM
SIM
SIM

NS W -
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Estimated real estate tax expense for selected commodities and United States im 1972 dollars

Actual
1965-67

S ——— i O — i — T

134.3

474.5

112:2

49.3

1141.7

2695.3~

1284
12404
1463
1385
14147
14266
1544 4

7460 9
719« 8
7940
7190
7334
75947
8390

1898
1954
187« 6
189,1
2188 3
2291
226e T

4848
304 7
Tael
484 3
46e S
46¢ 3
S3eb

14944, 0
14892
14984+ 4
1488+ 6
149]1 67
14954 7
1505¢3

954 ,1

2910 0
30424
29250 4
2c973e 6
30096
31154

11061
912
149 5
1214
1240 4
13063
162- 9

783 .4
653s 3
885, T
695 S
696 T
73409
1002+ 3

233¢ 5
237 8
208e 1
21286
2502
2B84e 8
3326

47 e 8
3609
80e 7
4209
41 0
391
460 9

1680s1
16564 6
16853
1652« 2
1659« 7T
16TSeT
1723« 8

32148
30273
3360e 8
3076e1
3123 5
3254 ,3
3658. 1

with 1965-67 average for comparison.

1985 1

WHEAT
1130
11Cea5
153« %
1163
1169
1177
172« 6

FEED GR
B28e 3
5148
S4] a5
Tl 72
687e6
7140
1105« 9

SOYBEAN
cS0e1
25885
2359
2319
2738
3104
39Ze6

CAOTTON
4790
35e 8
837
2] 63
JBe 1
d6e 2
2B+ 8

- IVESTO
17394 .3
17605 2
180Ce5
175329
17595
1774 ,3
18555

UNITED S
3401e3
31536
3588 2
32348
3248« 9
332540
39378

985-89

11461
BBe 6
155a 7T
11561
1119
11242
172¢6

AINS
820e7
6543¢ 9
970.9
727« 8
693, 7
70700

1164, 0

S
272 8
2T2e 2
255¢ 2
2454 5
290 2
328e 9
44547

470 3
336
B86s 0
4069
366 S
Jag 4
38e 2

CK

18714
1832s 3
1878+ 4
1823 4
1828+ 1
184140
19444 1

TATES

3502 B
3248 3
3723« 7
33304
3338: 0
33927
4] 338

1990-94

117« 4
938
1618
111a7
10863
104,6
17844

B72e¢0
6820 &
1034,.8
75365
692e 2
7098
1285e6

315e2
3020
3056
2B80e 4
3320
3658
5818

480 7
3260
90e 3
3Be8
339
31«5
S0l

2064 ,9
20175
20737
20003
2003, 3
20122
2169« 4

3806e 5
351460
40520 4
35710
35554 9
36379
45793

1995-9S

e

12045
93e3
1686 1
1123
104, 6
110 C
188,11

9350
790. 3
10716
T68e 5
711 7
TT6e4
1420e 1

355e1
339, 4
36562
3166 S
3751
408B. 8
T&2e E

S51e 8
316
9844 3
37 E
318
3446 S
530

22644 0
2222e 2
22T1s €
21815
2184, C
21994 4
2405e1

24128« A
38665
4360. B
3806, £
3796« 9
3940, 4
52204

2000

121.1
S9l1e1
1716
1112
1017
116, 2
1918

1050 4
O46e 6
1088« 5
TB84s1
751e6
B84.6
156848

3€le1
340, 2
4030
3395
4013
45Ge 4
80G. &

359
956 6
37e 2
303
33. 2
SB8e S

23923
235781
2391« 5
2292e 1
22976
233Ce 4
25494 8

43570
42016
4580. 8
39948
40132
474146
55961

a4
ource:

E‘.ctual 1970-72 =

3194.6

[10].
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Table Cl6. Estimated beginning crop year supplies for model crops with 1969-72 average for comparison.=
Year Actual b/ 1975-79 196J-864 1985 1 985-89 1930~-94 1995=96 2000
1969-72—
wHEAT (MILe BlUas )
SIM 1 2314.9 2344,1 24381la1 248443 2520e B 26030 2 262 Te E 2525+ 0
SIM - 2542« B 2]l 66 7 2eTT7T6e 2 2576« 3 25497 284540 222948
SIM 3 68068 3] 2658 3 1260 5 32 Bbe 2 3420 5 35TBe 2 3700e 0
SIM 4 504845 3740e7 IB27 a2 3894 ,8 3985.4 41194 € 41€Se1
SIM 5 269104 3806e 6 37 70e5 ITT28 2 3886as 9 39135 iB96s 8
SIM 6 23862 353240 36635 36950 7 36293 14226 2 31€2« 5
SIM 7 217 T7e 1 2484394 3 2554, 9 2534. 8 2561 1 2633 .8 26454 3
FEED GRAINS (MILe TONS)
SIM 1 231.8 284, 8 31068 3379 334,42 2577 36201 36705
SImM 2 304e1 332« T 338Be 7 3150e 7 156e 2 1S58 0 16T« 0D
SIM 3 3172 3709 3780 3855 3030 419 7 830 9
SImM 3 325 3 3d8e 3 4059 415. 2 4351 4526 4653
SIM 5 3071 317943 380960 3197 9 4126 6 427 ] A 31,2
SIM & 285 4 232998 2 33«8 390e £ 4095 399« 0 3797
SIM T 26687 288 O 238 T 04, ] 31 3.2 326« 0 148 ¢ B
SOYBEANS (MILe BUg)
SIM 1 1361.7 15511 1 B156 S 19196 20 78e 3 2349, 6 25654 1 25308
SIM 2 15953 1Bd7+8 205440 216267 c3T79al 2597« 0 2522 5
SIM 3 15135 1 75261 15190 2022 T 227 35 eSa5 47 2T05s 2
SIM % 16808 21156 2300s2 el 25 7 el 8 2g 48 30658 S J262a S
SIM 5 1833, 9 c462el 258943 2BAZ2e 7 32306 1621 5 18558 2
SIM < 183349 cEl4s 4 2ZB72a 0 3038Bs 9 3331al 3264 4 2 1468 €
SIM 7 1742s8 c3606s5 2o5T1:4% 2TEL6a6 21818 3605 £ 36T 7Ta 3
COTTON (MlLe BALES)
SIM 1 15.7 20 « 6 207 2280 2le 5 215 22w ( 224 1
SIM 2 che B 23». T 2lel 2440 c3ab 249 80
SIM 3 281 32e 1 32«7 33 2 3441 35s 1 34 4 B
SIM 4 2654 9 285 £9e2 2T 296 29 € 2Ge 7
SIM = 28e0 2T S cleld 2Tec cGe O 25 e 4 SeTl
SIMm & 2546 26 e 5 2E a5 2basl 2849 6o & £4 B
SIM [4 23 3 2Te 9 29 2 ede 3 17«3 14 o4 14« £
éfn«.luded year production, carryover and imports
i‘énttr:h actual average 1969-7] * Ep 3 9 1 84




iable C17 Fstimated end-of- vear govermment inventories for selected crops with 1969-71 average for comparison.
Year Actual 1975=-7S 1560-864 1985 1585-89 1890-94 1995=99 200C
1969-71
WHEAT (MILe BUe )
ciw 1 665.2 5974 €48, 2 S567 1 554,.1 S10e3 400, 1 2025
SIM & 00 O O Oe O 0s: 0 0«0 Ce0 Oe0
SiM 3 0«0 0e0 0«0 00 00 O« C Os O
S IM & O« 0 Os O Oe O 00 0eD 0«0 0e0
SIM & D0 0e 0 Qe DeC 00 Oe O O« 0
SIm & Oe O 0.0 0ed OeC De0 Ce0 0«0
SIim T 0«0 00 Oe O Oe O 00 0 0«0 De0
FEED GRAINS (MILe TONS)
Sim 1 25.8 26e 1 27e 9 4303 27e3 28,0 e 3 Oe0
SIM 2 ' 00 0«0 D0 0e 0 Os 0 0e 0 0s 0
SIM - O O Qe O OeD Oe O 0«0 00 Cel
ST & 0«0 Oe O Qe O Oe 0 Oe 0 D0 O« 0
SIM - O« O 00 0«0 CeO 00 O 0 O« C
SIM ~ D0 Oe O Oe O Oe O Oe O De O Cel
SI™ 7 0a0 0.0 0«0 0e«0 00 0. 0C O« O
COTTON (MlLe BALES)

Sim 1 1.2 15 1el 19 le 2 0eS Oe 4 0e O
SIv e 00 0.0 O«0 00 0e0 0«0 0«0
Sim 3 0«0 0«0 000 Oe O Oe O Oe O 0«0
SIiM e Oe0 Oe 0 0«0 0«0 0«0 0«0 De O
S Iwv = De O Oe O 0e O O« O 00 0«0 DeO
SEMN &G 0«0 Oe0 DeO Oe 0 Oe © 0« 0 0e 0
SimM 7 00 O« 0 O« 0 Ue O ODeC 0«0 De0

EéOmES‘. r7:12 ;20],

"
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Table Cl8. Estimated end-of-year commercial inventories for selected crops with 1969-71 aver
for comparison,
Year Actual 1975=-T9 1380-84 1985 1985-—-39 1933930~-94 1995-99 2000
1069-712/
WHEAT (MILs Bl )
SIM | 161.3 15841 1729 18565 187 2 1924 2 D3 E 2284 0
SIM ol 989,.,5 5J8e 1 103440 799 3 647 ¢4 42143 134,6
SIM 3 EBTa3 6350 3 6284 6 6581s E G4 6y & 6063 7 547, 4
SIM 122285 1335, 4 1363 .2 13856, 1 138948 139440 1403 7
SIM S 9029 1413, 8 142G 8 13916 3 137643 139341 13593
SIM & 450a9 1 3684 7 140047 1394,8 1205, 9 B2Qe 2 4 656¢ O
S IM T OO Des O Dea O OatU DeD 0a0 Ceal
FEED ) RAINS (MlLe TONS)
SIM 1 17.4 20a1 1948 17«4 1949 20 et 177 12: 4
SIM e 628 £5: 5 STe d &0e O 40e B lHg 1 1Ce 3
SIM 3 53«9 32e 7 21 b 2c i S2.8 584 5 a4, 0
SIM 4 6Be ] 71 O 659 2 70 E 70a7 71ia 2 70+ 2
SIM 5 536 rl eb Tlel TCa 7 71« 0 68, 2 £1.0
SIM - 29 8 3T T ESe T FTOa 7 6860 11 &2 O« 0
SIM 7 420 J e Oa 0 Oe C De 0 OUs C e O
SOYBEANS (MIL » iU s )
SIM 1 133. 5 553 127 100 1 6 O 10s3 127 10.0
SIM P 99 el 100 30 D 300 17a5 18 C 10 O
SIm 1 Ta d 10 0 O0a 0 100 100 1040 100
SIM 4 1375 =1 3 | Y cB87e 1 3215 3564 E 178a 2
SIM < ll14s6 29l ed 31 5s 2 331« 8 374 40 4166 4400
SIM &£ 31«8 292 7 119e 5 134, 0 28640 100 1060
SIM T 1040 100 1C 0 100 100 10«0 104 O
COTTAON (MILe BALES)
SIM 1 3. 2 54 Ead Ged Oe 4 Ca 3 Ga 5a
SIM 2 ' 119 10e4 7ed 100 Y 8e8 12¢ 1
SIM 3 el GCe U o 58 9 =THh =T Gal
SiM 49 l1le 3 Je 5 == GaS Ya5 s = Qe i
SIM S l1lel Je 4 Je 5 Je & Je 5 Ge D 8
SIM & 1).3 Jab sl Qe = BaeS ‘e 2 je 2
S IM T 13 2 1ls & 12¢1 os 9 Ca? D0 Oa0
~Sources: [10:11;12:20)
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Table C19.

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
S IM
SIM

SIM
SIM
SIM
SIM
SIm
SIM
SIM

SIM
SIM
SIM
SIM
SIM
SIM
SIM

SIM
SIM
SIM
SIM
SIM
S IM
SIM

NP W NONPWN - N NP WN - NP UWN -

NOoOU B WN -

Actusal
1969-738/

115.4

66.7

38.9

5

8.6

1975-79

- S ——

13775
141¢ 65
136074
142,27
14020
137.38
13Ce 33

TCea 43
Tla5S8
&G 91
Tle 82
Tlel2
69 86
6E6eB2

26«88
36+ 82
36« BS
36« B2
3&q 84
3680
264 T2

3665
3 97
34 54
Ge 04
Je B4
3¢ 54
20 97

Sech
Bel6
B8 29
BelC3
Bell
Se 27
BeSH6

1980-84

15069
155 85
150616
15571
150e 76
155,28
141« 75

Tle 38
7309
7Tlal®d
7347
7T3e8 8
T2« 86
6718

37 67
37+63
37« 66
3764
S TebC4
37e 62
=750

369
4 15
Je 63
-
4o 27
+0 10
20 90

He &3
Be 28
de 56
de 23
3¢23
Be 31
892

1985 1985-89
S=Er
153683 15565
159 05 150011
15290 154,97
159,62 151«64
159« 74 161e 62
1S97T7 1561 54
1444 37 145655
20R’K
Tla 71 Tle76
7343 73«34
T1laell 7Tle29
7376 7396
73480 2e97
T3 75 7394
679 06 6€,98
BROILERS
37e B6 37e 98
3782 3796
37«82 37493
3784 3797
3TeB% 3737
37«83 3796
37«65 37«78
SHEZP AND LAMBS

369 366
416 408
3«56 3e 56
4025 426
827 4026
4,26 4026
2e 88 279

TJRCEYS
Be£S Bs 78
Be 4z Be 56
Be73 BaS2
8¢ 29 Be a8
Be28 E«48
Be 38 Bed 8
9210 Ge23

1590~-94

16050
15281
159 B3
156049
16660
166415
14781

2«17
7305
Tle56
T4 39
T4 ,44
74030
E6p 24

JB8e. 28
3J8e 29
38621
3Be 28
38ec28
38629
3805

3e 65
3087
3¢ 53
4025
4026
.22
2e 62

9«01
8¢ 89
9«05
Be70
Be£&9
Be72
Q¢ 58

1995-99

1634 SE
1568465
1644 8S
171e48
17085
167 14
15071

Tle81
T2¢ 30
Tle 8S
7485
T4s €S
72¢8B6
654 72

38:57
38e 55
JBe A9
384 SE
384,60
38651
38e 22

3a 47
JeS58
3e 51
4425
4,20
3 74
2e S50

9«31
Qe 26
Qe 2%
BeB8BG
B8e 93
9s:14%
9 8E

Estimated per capita consumption of livestock in pounds of meat with 1969-73 average for comparison.

—

2000

——— .-

163 63
164076
167,98
174435
17236
16603
15043

T1405
71e45
T2el2
7TSe08
Ta4s 54
T1e29
64491

3B 7T
JBe 76
JB8e66
3Ba 77 .
38,81
3Be 63
3B8e53

e 25
Je33
3e51
4025
407
3. 33
2e 36

Q57T
Ge5S1
Qe37
901
912
Sedb
1012

a/
= Sources:

[15;18].
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Table C20. Projected yield per planted acre of model crops for each alternative with 19€9-72 average for
comparison.
Year Actual 3}9?5-?9 1980=-84 1985 1985-89 1990=94 1595=95 2000
1969-72—
WHEAT (BUSHELS)
S ™ 1 31. 0 3l 7 338 3582 36s 2 38Be 6 40e S 42: 4
Sim P 3le7 33.8 35«2 36e 2 38e6 40,9 A2+ 4
S 3 34 e 30e 5 428l 435 2 46+ 0 48qs 7 S0 32
SImM 4 34 2 40a5 42«1 8437 4600 4Be 7 9063
S I 5 I8¢ 2 40¢ S 42,1 438 2 460 484 7 S0e3
SIM & 342 405 4241 43,2 4600 48B4 7 50+ 3
SIM 7 38 2 300 5 42s1l 4 3e 2 45e0 3B a7 SDa3
FEED GRAINS (BUSHEL
SIHM 1 65 7 735 799 Ba gl B64 9 F46l 1013 105s &
SIM e T35 79 G Bis ] BGes 9 =1 | 1013 105e 6
Sim 3 TBa7? 74 o 4 09 42 10245 1107 119 C 123 9
SIM 4 T8a 7 Jb4s 4 9SG, 2 10245 11067 11940 1239
SI M = TBaT 74 = & 906 2 1026 5 110 7 11S4 C 123:. 9
SIu (& 78e 7 Ji 5 4 DG g 2 10245 1107 1150 12349
Sim 7 TBa7 &g 4 55e 2 1024 5 1107 1190 123: 5
SOYBEANS (BUSHELS
SIM 1 27.0 2Ba 6 J0e 2 312 Jle B 334 35S+ 0 36« 0
SiM 2 28¢5 302 312 318 33.4 354 0 366 C
SIM L 30e 3 Jqe 5 =T J6e & 3Be?2 4060 41el
S 4 30 a3 4,5 356 36 4 388 2 40 Q 4lel
Slud 5 30e 3 4445 155 J6a 4 3892 40s0C 4lel
SIwu & 3«3 3%: 5 35 6 36s 4 3B. 2 A0 0 41el
= 7 30«3 314 4 °F 35«56 364 3Bs2 404, 0 4% + 1
-OTTON ( POUNDS)
SIM 1 LO8. 4 S12e5 554 o1 5773 592y 7 631e 1 669, S 692, 5
SIM 2 S12e5 234,. 1 577« 3 5992e 7 531 «1 06945 6925
SIM 3 S961le7 584e & T1l1lasl 728e B 7T249 B1 7.0 B43e 5
SImMm 4 S61s 7 5d4.48 711lel 7288 T7T2:9 Bl7e«0 BAa3,5
SIw 5 S56lae7 HHgds 4 T1llsel T28, B ITT7T2e 9 Bl17s0 B43:5
SIM 6 S61e7 €34.4 71141 728,48 7729 8170 A43, )
Siw 7 561a 7 684, 4 711.1 728as B 7T72e9 81 7«0 B4345
é_*hnrurlces: [7;11;12:20]




Year

SIM
SIM
SIM
SIM
SIM
SIM
> 1M

SIM
SIM
SIM
S 1M
SIM
SIM
SIM

SIM
SIM
SiM
SIM
SIM
SIM
SIM

SIM
SlM
SIM
SIM
SIm
SIM
Sl

SIM
SIM
SIM
SIM
SIM
SIM
SImM

S T R T I

P -

mun b W

. |

i

w N

B

th

=]

~ Mgn & W=

p—

n p W N

.Jﬂ-

Estimated gross income
. 4
average for comparison.=

- W e —

Actual b/ 1975=-79

1969-72—

—— i ——— i —— " ——

2855.1

4894, 2

3064, 2

2168.3

31067.0

34650
22464 9
426657
3041.8
35138
39G9e 8
543355

€448« 0
A46444
73807
4710 O
E3791
EB826e 3
106719

4665a 5
467T3e 3
45 8Se 6
AE2T7el
5535 ec
&6£592e 1
G041e0

28187
13290
461 3.1
17579
17189
17376
24513

390227
4475640

i%ncludes gstimated govermment

Qé .
~Soybeans and livestock are

or model commodities and livestock

6937
47508
QE 39
61 D4,
574l
S408e
11805«

o ~ND P

553111
55178
59323
52826
61124
6GT7TBe 9
12246e7

29J08e
1499
S5600e
205Be
159700
1B803e
27752

n~N®O OW

430791
280151
4361Te 5
37023 %
37C23.0
38538.8
51589 2

1985 1985-89
WHEAT

3464+ 4 3563 8
245588 2A6Ta7
52114 5324 9
2940e7 29762
26288 2841: 5
27337 2735 5
65600 B 66460 4

FEED GRAINS

T22T7 b TS3 79
S452«6 5487 8
Q703 2e7 9741.0
664 Te 3 66144
588B1le4 6055. 1
58529 585198
12392« 8 12810s 7

S OY BEANS

63678 68175
595800 62644 9
687847 73154
5578: 8 5846q 6
649140 6806.2
7100e5 740203
1424 22 15345, 7
COTTON
2918+ 3 2958e 1
18427 157648
56527 5792« 08
21375 2152 7
19533 19278
1858« 7 18317 1
2l2l el 27540

LIVESTOCK

440585
395628
4€100e5
388552
387205
387279
54644,9

—

1969-71

averages,

payments for target support pa

A66244 0
4175649
474 TS5« 4
39967 e5
39983« C
399716
571559

t—-—-i--l---—--l--—--—---—'--

1 990-94

379Ge 2
25975
562C.0
3090.1
2981e 2
30102
70337

E087Te 4
3099
138415

7744 ,0
T297e: 4
859343
653T7e 7
76330
83839
19060« B

3079 7
16T1e06
S9713
2162s 3
189782
1843.5
46001

S04a23e 4
4 T6B006
51435.6
431026
429522
435165
5455863

1965-99

3997e 2
2BBSe6
SB882e
324 le
3001 «
3834,
7522 e

U

e O v = Y

Q779
94046
Q863
6909 e
65846
9655
145848,

[ -

Moy & = B

9281 e
8BB83e
9965
72500
8480
12259
23063,

h ~ th P

oy R YTy

3289
1764,
6219
2169
1844 ,.,9
200263
47T7T1eE

P o= B (D

56906e 2
55457 e 2
55479+ 5
46298 S
471280
52503s 2
723370

in 1972 dollars with 1969-72

- -

40616
30899
60518
3258s 6
3010e8
455549
T7T50e6

10894« 4
102752
10046. &
715360
81870
1262264
16057« 8

104679
10306 B
10809« 9
T6B2el
A9 ASs 2
15110¢1
252810

3343,.0
1740. 23
62775
21829
18400
15205
50047

63273« b
618323
ST9EL18
48B4 879
512255
606 25« 5
79262« 4

yments and land diversion.

cotton in 1968-70 average [T_Iljlg_gg_gg:
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