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This bulletin reports results of a study in which estimates were
made of the changes required to achieve specified returns in farm
income of an ll-county area in Southwestern Oklahoma. The analysis
is a normative one* designed to determine the quantity of resources
farmers would need to bring their income to a level comparable with
that of persons employed in nonfarm work.

Maximum rates of economic growth are obtained when each sector
of the economy adopts the best technology available and resources are
reallocated so that the real return to the various factors of production
are the same for each use within and between sectors. When resources
are not used in an optimum manner, the net national product of
the economy is below the potential maximum. Any “better” allocation
ol these resources would increase the net national product and the
efficiency of the economy.

The specific objectives of this study were:

1. To determine the minimum resources required (land, labor, and
capital) to obtain specified returns to farm operator labor and manage-
ment;

Research reported herein was done under Oklahoma Station Project
No. 1040.

1Farm Production Economics Division, Economic Research Service, U.S.D.A., stationed at
Auburn, Alabama, formerly Graduate Assistant, Oklahoma State University.

2 Department of Agricultural Economics, Oklahoma State University.

3 Farm Production Economics Division, Economic Research Service, U.S.D.A., stationed at,
Stillwater, Oklahoma.

4+ Normative in this context departs from the usual Keynesian concept in that it is
not an ethical or value consideration, but simply indicates what might be expected to
happen if the specified assumptions are true and decisionmakers react in the manner
specified. See Earl O. Heady, ‘“Uses and Concepts in Supply Analysis,” Agricultural Sup-
ply Functions, Earl O. Heady, et al., (ed.) Iowa State University Press, Ames, Iowa, 1961.



Minimum Requirements for Specified Income Levels 7

2. To determine the combinations of farm enterprises consistent
with minimum resource use for given income levels; and

3. To determine the number of farms in the area consistent with
these levels of income.

Description of the Area

The geographic area to which this study applies is designated as
Economic Area 4 by the 1954 Census (5)>. This area is a part of the
Low Rolling Plains and is specifically the 11-county area of Oklahoma
as shown in Figure 1. The soil features describe the relevant character-
istics of the area. The gently sloping soil may have lime deposits within
36 inches of the top, while sandy soils may have no surface lime deposits
within this distance, but still may show a neutral surface soil reaction.
In most of the soils, plant nutrients, except for nitrogen, are moderately

high to high (3).
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Figure 1. The shaded area shows the eleven counties of the Low Rolling
Plains of Southwestern Oklahoma included in the study.

The average annual rainfall of the area ranges from 32 inches in
the eastern part to 22 inches in the western part near the Texas border.
The growing season ranges from 190 to 225 days.

On the basis of groupings of soils according to major physical soil
characteristics, the area has three distinct soil classifications. These are
clay, denoted as (C), loam (L), and sandy (S). Each of these soil groups
is found in abundance throughout the area. FEach soil group is con-

5 Figures in parentheses refer to Literature Cited.
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sidered separately in the study. In addition to a division by major soil
groups, each group has been subdivided into productivity classes,
principally on the basis of depth of topsoil and topography. These
classes are referred to as a, b, ¢, d, e, with a being the most productive
soil.

The area is a farming region with no major metropolitan areas.
The towns and cities are relatively small, and the basic economy is
closely associated with agriculture or agriculturally-related industries.
The area is within close shipping distance of major livestock, and grain
terminals so that an organized market is available for the agricultural
products produced.

Most of the farm labor used is family labor. Some outside labor is
available for cotton chopping and harvesting work. Most of the wheat
harvesting is done by custom combine crews.

Two justifications for accepting income goals as a decision criterion
are: (1) the income level maintains the “status quo,” and meets the

“satisfaction” criteria, and (2) the income level represents the “op-
portunity cost” of farming (6).

In a full employment economy, there is competition for the use of
labor and there are employees with varying degrees of training and
ability. Varying wage levels usually differentiate the ability and train-
ing of employees. One could view the nonfarm income to workers
with a given ability and training as an “opportunity cost” of farming.
Thus, other things equal, one would desire a return to his labor and
management in agriculture equal to the return to similar labor in non-
tarm employment. Other things not equal, the farmer may have com-
pensating benefits so that he would accept a return lower than the
“opportunity” return in nonfarm employment.

From the standpoint of society, efficient resource use is necessary
for optimum production and growth in the economy. The maximum
cfficiency level is, in general, attainable only when the marginal value
productivity of resources is equal among all of the various uses of the
resources.

The primary purpose of this analysis is to determine the minimum
resources required to provide specified operator labor and management
returns in a selected agricultural area. The analysis assumes an efficiently
organized agriculture and the results are intended to indicate the im-
plied adjustments for an efficient economy. Therefore, the income
levels used are designed to represent levels of “opportunity cost” of farm-
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ing and to represent the efficiency criterion of equating the returns to
labor in its various uses.

Levels of Income

The question now arises as to what level of income to operator
labor and management will approximate the level of income in non-
farm employment. Equalizing the money income between the two
employments may not equalize “real income.” A dollar in an urban
environment may not have the same purchasing power as in a rural area.
There may be some nonmonetary income to farm operators that non-
farm employees cannot obtain, and vice versa. Also, farmers may benefit
from farm-produced food and other perquisites. Real estate values
may be such that farm housing costs less than urban housing.

Operational Model
Method of Analysis

The operational model for this analysis is developed within the
general framework of the linear programming technique. A two-dimen-
sional model showing the theoretical application of the minimizing cri-
terion is shown in Figure 2. In this figure, the land resource is shown
on the Y axis and all other resources are shown on the X axis.

Y
(Land) E

D'D P, X (Other Resources)

Figure 2. Illustration of cost minimization.

The curves AA and BB are iso-product curves, each consisting of the
loci of points, where the same income can be produced with different
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combinations of land and other resources. The line CE is the ridge
line showing the points where further increases in the use of land will
rcquire the same or larger quantities of other resources to produce the
same income. Line DE is the ridge line for other resources. The
broken lines C'E’ and DYE’ are pseudo-scale lines. These indicate the
loci of points on the iso-product curves where the marginal-value product
of land (C'E’) and the marginal-value product of other resources (D'E’)
are equal to the price of land and other resources, respectively.

With a given set of prices for land and other resources, a price
ratio or iso-cost line PP, can be constructed. This line shows different
levels of land and other resources which can be purchased for the same
total cost. The point at which this line is tangent to the iso-product
curve is the least-cost combination of land and other resources to pro-
duce this level of income. The expansion path OE shows the loci of all
such points for the different levels of income. With perfect knowledge
of prices and production coefficients, the minimum-cost criterion gives
the best solution to the problem. However, difficulty of estimation,
especially for the land price of the area, causes some reservation as to the
rcliability of the solution using the minimum-cost criterion.

It is possible to use other criteria which minimize any one of the
individual resource requirements—that is, the labor requirement, the
capital requirement, or the land requirement. Within the area, labor is
perhaps ample. Thus, minimizing the labor requirement does not
scem to be useful. Land investment is the largest proportion of the
total capital requirement, so that minimizing the capital requirement
and minimizing the land requirement should give almost identical
solutions.

The minimum-land criterion minimizes the quantity of land used
to produce a level of income and also uses the most profitable quantity
of other resources on this minimum quantity of land. This criterion, in
terms of the theoretical model, combines other resources with an acre
of land to the point at which the marginal-value product of these re-
sources is equal to the price of the resources, or extends out to the
pseudo-scale line (D’E’). Land and other resource use is increased in
combinations along the line D’E’ until an iso-product curve is reached,
which gives the desired income. This solution, or combination of re-
sources, is the “best” combination to use if land is actually fixed at this
level and other resources are used at their most profitable level on this
quantity of land.

Likely, the substitution ratio or iso-product lines for land and
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other resources are relatively steep. Therefore, the actual least-cost ex-
pansion path may be near the pseudo-scale line for nonland resources
(D’E’). There is some bias in using the minimum-land criterion. The
magnitude of this bias depends on the range over which land may be
substituted for other resources and on the ratio between the price of
land and the prices of other resources.

The minimum-land criterion was chosen for this analysis. Use of
this criterion seems feasible because:

1. It should eliminate some of the error involved in estimating a
specific price for land.

2. Preliminary investigation indicates that this solution is approxi-
mately the same as the solution for the minimum-capital crite-
rion.

3. If the assumed price and resource substitution rates are correct,
the minimum-land solution approaches the “true” least-cost ex-
pansion path.

In constructing the empirical model, efforts were made to mini-
mize the bias inherent in the minimum-land criterion. Primarily, land-
based enterprises were chosen as alternatives in the model. This should
make the iso-product or iso-income curves steeper, and move the pseudo
scale line D’E’ along which the model expands near the assumed true
least-cost expansion path.

The technique of the model is to minimize the land requirement
function (3.1) L = CP’

where C = (¢, Co, . . ., Cp)

specifies the land required by each of the productive processes.

The program procedure determines the minimum land required
and the optimum combination of processes to be used on the land. The
a;; values for each process show the amount of each resource required
to produce one unit of the process. From these, the total requirement
for each of the resources can be obtained.

Restrictions

Within the area some of the land is being utilized in farming enter-
prises for which little adjustment would be made under changing price
conditions. The land areas used in these enterprises were eliminated
from consideration in this study. Such enterprises include livestock
ranches, for which adjustment to crops would be impractical because
their soil resources are suited primarily for native pasture and grazing.



Table 1.—Distribution of Land in Farms and Number of Farms According to Major Soil Groupings and of Cropland
by Soil Productivity Classes, Low Rolling Plains, Southwestern Oklahoma

Maijor Soil Groups

Soil Level Loam Rolling Loam Sandy Clay
productivity Total Included Total Included Total Included Total Included
classes acres acres’ acres acres’ acres acres’ acres acres’
a 469,193 335,942 67,325 48,203 R N R e
b 289,565 207,329 128,330 91,884 133,821 95,816 359,647 257,507
c 79,881 57,195 150,921 108,059 396,090 283,600 416,060 297,899
d 188 135 103,909 74,399 191,775 137,311 180,666 129,357
e 6,147 4,401 59,685 42,734 29,080 20,821 134,199 96,080
Total cropland 844,974 605,002 510,170 365,279 750,766 537,548 1,090,572 780,843
Native pasture 274,842 117,083 591,271 251,881 588,375 250,648 696,110 296,543
Total acres 1,119,816 722,085 1,101,441 617,160 1,339,141 788,196 1,786,682 1,077,386
Numbear of farms 3,547 2,361 3,434 1,771 4,581 2,684 4,498 2,447

ICertain farmland was excluded from the total for the area for aggregating purposes in this study.

cl

uoupig juswiiadxy [p4nyNdLIBY DWOYDO
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Grade A dairying was not considered as an adjustment possibility
because of the limited market for milk. Because of limited demand for
their products, vegetable farms, fruit and nut farms, specialty crop
farms and poultry farms were excluded as alternatives Irrigated land
was also excluded from consideration.

On the basis of available soils inventory information, the total land
in the area was divided into four major soil groups and subdivided into
soil productivity classes (Table 1). Acreage in the excluded land uses,
obtained from 1959 census information, was also divided into the
various soil categories and was subtracted from the total land area.
Similarly, the total number of farms was divided into included and
excluded groups by soil categories.

A separate analysis is made for each of the four specified soil re-
source situations: Clay, level loam, rolling loam, and sandy. It is as-
sumed that each analysis represents the distribution of the land
productivity classes for the soil situations of the entire area (Table 2).
Current acreage allotments (as determined from a sample survey of
farms and the State ASCS office records) are used in the analyses.

Price Assumptions The product prices used are estimates of the 1961

Table 2.—Estimated Percentage Distribution of Major Soil Groups by Soil
Productivity Classes and Proportion of Cropland in Cotion and Wheat
Allotments, Low Rolling Plains, Southwestern Oklahoma

Soil Soil Group
productivity Level Rolling
class Loam Loam Sandy Clay
— Percent —
a 43.75 10.42 0 0
b 27.08 19.27 19.53 28.12
c 6.25 23.44 35.94 28.75
d 0 15.62 19.53 12.50
e 1.04 9.38 3.13 8.75
Cropland total 78.12 78.13 78.13 78.12
Native pasture 18.30 18.23 17.97 18.36
Cotton allotment 15.62 14.84 24.21 9.37

Wheat allotment 22.65 26.56 10.15 37.50
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prices received by farmers (Appendix A, Tables 1 and 2). The 1961 sup-
port price, adjusted for grade and storage differential, is used for cot-
ton, wheat, oats, and grain sorghum. The 1960-61 season average price,
adjusted for seasonal variation, is used as an estimate of the price of
alfalfa hay at harvestime in 1961. Other prices are estimated from cur-
rent market reports for farm commodities. Resource prices used in the
study were obtained by compiling and averaging current price data
obtained from equipment and farm supply dealers within the area of
the study and from secondary sources (Appendix A, Table 3).

The land prices used are based on 1961 land transactions in the
arca and on values estimated by farm appraisers. A summary of recent
1960 sealed-bid sales of Indian farmland within the area was also used
in estimating land prices.

The land price used for each soil group is a weighted average price
which reflects the typical acre for the soil resource situations. That is,
each acre is assumed to have the same proportion of all productivity
classes of soils as was determined for the area. The price assumed in-
ciudes service buildings, but does not include any value for dwellings,
mineral rights, or other nonagricultural use values.

The analysis is made with four variations in land prices: (1) cur-
rent price for each soil, (2) 25 percent below current price, (8) 25 percent
above current price, and (4) 50 percent above current price. Three labor
price levels programmed are: (1) current price, (2) 50 percent above
current price, and (3) 100 percent above current price. Some notion of
the effect of future price changes can be gained by varying the price
around the estimated current level.

Technology and Management Level The adoption of improved
technology on present farms has not always kept pace with develop-
ments. The objective of this research is to determine the most effi-
cient organization of farms to give specitied income levels; thus, the
technology and management assumed is the optimum level currently
available (1962).

Cdpii‘ql An interest charge of six percent per year is used for operating
capital to purchase seed, fertilizer, cattle, machinery, and so on. The
capital requirement for land investment is charged at five percent per
year.

Interest charges are designed to reflect assumed market rates for
capital. The programming model is designed to determine the total
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amount of capital required, but interest is charged only on the time
for which it was used.

Tenure The farm tenure situation assumed is that of an owner op-
erator. Although many farmers within the area own some land and
rent or lease more land, in a long-run competitive situation land rents
could be expected to approach the ownership cost of the land. The
ownership costs of the land assumed include taxes and a five percent
return on investment which should approximate the “rent cost” of
land. Thus, the analysis should yield similar results regardless of the
tenure situation.

Labor The operator is assumed to work full-time on the farm with labor
available for farm operations reduced by the amount of time estimated
for management. The maximum labor available for actual farm work
by the farm operator is assumed to be 501 hours during the period of
January through April, 425 hours during May through July, 325 hours
in August and September, and 422 hours during October through
December. No other family labor is assumed in this analysis.

The current rate assumed ($1.00 per hour) is approximately the rate
for hired farm labor in the northern part of the area, but slightly higher
than in the southern part.

Machine harvesting of crops is budgeted on a custom-hire basis.
The 1961 custom rate charged is designed to account for operating
capital, including both the cost of the machinery and the operating
cost of gas, oil, and labor for the operation.

The analyses for the various labor prices are made without con-
sidering corresponding changes in contract prices. This would not
significantly alter the program optimum because labor (except for cotton
hoeing) is only a small portion of the contract charges. In the case of
cotton hoeing, chemical and mechanical weed control measures are now
available at costs similar to those assumed for hand labor.

Machinery One 4-row tractor and complement of machinery for each
of the soil resource situations was first assumed and preliminary pro-
gram solutions for the $3,000 income level were obtained. Based upon
examination of acres of the different crops and the estimated range in
days over which required operations could be accomplished, the maxi-
mum acreage of cropland and total land that could be handled with the
original complement of machinery was calculated. In the final pro-
gramming model, interest and depreciation for the first complement
of machinery was a requirement for any size farm at any income level.
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At total land (78 percent cropland) acreages above the maximum, addi-
tional machinery investment, interest, and depreciation were calculated
at a minimum rate per acre based on the average cost for the maximum
acreage. Therefore, a continuous function of machinery investment per
acre was assumed after full use of the first 4-row complement was at-
tained.

Even though machinery is a lumpy input, a continuous function of
machinery investment appears reasonable if we consider possible ad-
justments in size and use of equipment items on the larger farms. Larger
sizes than assumed of planting and some cultivating equipment are
available which can be handled by the 4-row tractor. If two tractors are
necessary, specialized use of the second tractor may permit using a
smaller tractor or purchasing a used one. Variable cash costs such as
fuel, oil, and repairs for tractors and equipment are charged in the
enterprise budgets at an estimated cost per hour of use.

Overhead Cost Expenses in total costs not included in the process
budgets are grouped together into a category called “overhead cost.” The
expenses include pickup truck operation, telephone, bookkeeping and

Table 3.—Assumed Annual Overhead Cost by Size of Farm, Low Rolling
Plains of Southwestern Oklahoma

Size of Farm

Item Small Medium Large

— Dollars —

Pickup truck

Interest $ 60.00 $ 66.00 $ 72.00
Depreciation 160.00 175.00 200.00
Gas, oil, lubrication 110.00 166.00 223.00
Repair 90.00 120.00 150.00
Insurance 70.00 78.00 85.00
Telephone 75.00 90.00 105.00
Bookkeeping and tax service 120.00 150.00 180.00
Insurance on buildings and workers 100.00 120.00 150.00
Total overhead costs $785.00 $965.00 $1,165.00
Truck acquisition price $1,800.00 $1,800.00 $1,800.00
Truck salvage value 200.00 400.00 600.00

Years to depreciate 10 8 6
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tax service, and insurance. As in estimation of machinery interest and
depreciation charges, preliminary programming was used to check the
reasonableness of overhead cost. A minimum charge was estimated for
farms with less than 700 acres of total land and a rate of $1.25 per

acre was charged in all programs for farms with more than 700 acres
(Table 3).

Included Processes Budgets were derived for the enterprises which
were considered feasible and for which there was a sufficient market
to permit them to be considered by all farmers as adjustment opportuni-
ties. They include cotton, cash grain crops, grazing crops, hay and
beef-calf and stocker-feeder enterprises (1, 2, 4).

Alfalfa usually requires reseeding every four or five years and
should be rotated for disease control. Therefore, alfalfa production
is restricted to one-fourth of the cropland in productivity classes
a and b on loam soils and classes b and ¢ on sandy soils.

Grain sorghum production has been restricted to 60 percent of the
cropland on loam and sandy soils. The budget used requires a five-year
sorghum and one-year fallow rotation.

Income Targets In determining income targets, industries were selected
which would represent highly skilled, skilled and semiskilled workers.
The average wage per employee in each of these industries was obtained
for both the United States and Oklahoma for the year 1960 (Table 4).
For Oklahoma, these average wages ranged from $6,005 for petroleum
products manufacturing industries to $2,246 for wearing-apparel making
industries. Petroleum products industries require, on the average,
highly trained and skilled employees, whereas the wearing apparel in-
dustries require little previous training of employees. The average wage
for all manufacturing industries in the United States in 1959 was
$4,705.

In comparing nonfarm and farm incomes, some adjustments might
be made for differences in real income. The investment in land in the
programs does not include a dwelling. Therefore, farm housing costs
would be in addition to the estimated cost of the operation. However,
no attempt has been made to make such adjustments.

Three levels of return to operator labor and management are con-
sidered—3$3,000, $5,000, and $7,000. To the individual farmer, these
would approximate the return to semiskilled, skilled, and highly skilled
labor in nonfarm employment. From an economic efficiency standpoint,
the $3,000 return might represent a minimum average farm return at
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Table 4.—Average Annual Wage per Full Time Employee for Selected
Industries in the United States and in Oklahoma, 1960

Average Wage
Type of industry United States’ Oklahoma®
— Dollars —
All industries 4,705 —
Farming 1,729 .
Selected industries
Manufacturing industries
Petroleum and coal products 6,950 6,005
Primary metals 6,341 4,529
Machinery, except electrical 6,025 4,467
Fabricated metals 5,823 4,489
Stone, clay, and glass 5,337 4,519
Food and kindred products 4,900 4,057
Lumber and wood products 3,785 3,223
Wearing apparel 3,312 2,246
Wholesa'e trade 6,020 4,497
Oil and gas mining 5,924 5,333
Printing and publishing 5,610 4,683
Contract construction 5,488 5,198
Retail trade 3,849 3,145

iSurvey of Current Business, U. S. Bureau of the Census, Office of Business Eco-
nomics, July 1961.

2Handbook of Oklahoma Employment Statistics, Oklahoma Employment Security
Commission, Research and Planning Division, April 1961.

present. The $5,000 return would represent approximately the present
average return to nonfarm labor. The $7,000 return might represent
expected returns from positions requiring managerial skills.

Programmed Minimum Requirements

For each of the four soil resource situations, linear programming
computations were made to determine the minimum land requirement
and the optimum combination of enterprises to obtain three levels of
return. Separate estimates were made for all combinations of four land
prices and three hired labor prices. The program results provide esti-
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mates of (1) the minimum acreage required to obtain the specified level
of return, (2) the optimum combination of enterprises, (3) the operating
capital requirement, and (4) the hired labor requirement. From the
program results, it is possible to compute (1) gross receipts, (2) operating
expenses, (3) investment in land and machinery, and (4) returns to
land, machinery, and operator labor and management.

These results are presented in Appendix B. Only the cropland
and the total capital requirement are discussed in this section. Results
are presented separately for each of the soil situations.

Returns to Operator Labor and Management

The minimum acreage of cropland and associated capital required
to obtain specified levels of operator labor and management income
are shown in summary form in the following tabulation. The estimates
are based on 1961 land prices. wage rates, and crop allotments:

Minimum acreage for Total capital require-

Soil group operator income of— ment for operator income of—

$3,000 $5,000 $7,000 $3,000 $5,000 $7,000

Acres Thousand dollars

Level loam 334 535 767 121 191 273
Sandy 344 588 822 93 159 221
Clay 546 866 1,206 111 172 237
Rolling loam 691 1,652 2,694 186 438 716

These results indicate that the smallest land acreage is required on
level loam soils and the greatest on the rolling loam soils, to obtain a
given income level. Although land requirements on the sandy soils are
slightly greater than on the level loam, total capital requirements are
least on the sandy soils and greatest on the rolling loam. Cropland re-
quirements are about 64 percent greater, but capital requirements are
less on clay soils than on level loam soils, and only slightly greater
than total capital requirements on sandy soils.

A comparison of the combination of total requirements for a
given income for level loam, clay, and sandy soils suggests that these
soils are now priced in proportion to their productivity. Additional
land requirements on clay soils are balanced by lower land prices.
Lower capital requirements on sandy soils are balanced by greater oper-
ator labor requirements. Total resource requirements for the rolling
loam soils are greater and appear out of proportion to the other three
soil resource situations. If the price of rolling loam soils is reduced 25
percent below the current level, total capital and operator labor require-
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ments are comparable to the results obtained in the other soil resource
situations at current land and hired labor prices.

Any postulated change in land price alters the results for each soil
resource situation. At the current hired labor wage, each of the in-
come levels can be attained on clay, level loam, and sandy soils even
though land prices are increased 25 percent. The smallest increases in
land and total capital are required on sandy farms, with the largest
increases on level loam farms.

If the price of rolling loam land is increased 25 percent above cur-
rent levels, none of the income targets can be reached. At the current
wage level and a 50-percent increase in land prices, each of the incomes
can be reached on clay and sandy soil resource situations.

The hired labor needed to obtain any of the incomes depends on
the land requirement to obtain that income. If the land requirement
is small enough to require little or no hired labor for the operation,
changes in the hired labor price alter the results little, if any. Since the
low average productivity of rolling loam soils results in relatively
large land requirements at any income level, changes in hired labor
prices result in significantly different minimum requirements at the
same income level. In fact, at current prices for land, none of the in-
come levels can be reached if hired labor is paid at a rate of $2.00
per hour.

For soils other than the rolling loam situation, only a small quantity
of hired labor is required, even for the $7,000 income level. Therefore,
increasing the hired labor price increases resource requirements only
slightly. At land prices above the estimated current price, increasing
the hired labor price significantly increases resource requirements.

In the program solutions, the five percent return to land investment
with land priced at 25 percent below the current price is the same as a
3.75 percent return to land investment with land priced at the current
level. By adjusting the figure for land investment, resource requirements
can be easily adjusted for a lower or higher return to land investment.

The results indicate that if land prices are increased above current
price on any of the soils, resource requirements increase greatly. Tech-
nology assumed in the study is the most efficient presently available
for dryland farms in the area. This seems to suggest that farm land is
presently being valued not on the basis of present productivity and in-
come possibilities, but on the basis of productivity and income possibili-
ties in the future. Thus, the present land price may be based on the
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future expectations of the land purchasers as to prices, technology, and
alternatives.

The combination of enterprises remains essentially the same at all
levels of income, land prices, and hired labor rates for which solutions
were obtained. The allotments of wheat and cotton, calculated as a
percentage of cropland, are planted in each situation. Nonallotment
cropland on clay farms is used principally for small-grain hay and graz-
ing crops and sudan for temporary summer grazing. Available forage
from crops and permanent pasture is utilized by stocker calves purchased
in early fall and sold as yearling feeders the following spring or sum-
mer. Most of the cropland on level loam farms not used for cotton
and wheat is planted to alfalfa and grain sorghum for sale. The small
acreage of poorer quality land is planted to small-grain hay and graz-
ing crops for use by stocker calves. On rolling loam farms, nonallot-
ment cropland is used for alfalfa, grain sorghums, and small-grain
grazing and hay. In addition, about 12 percent of the cropland is re-
seeded to permanent grasses. Both beef cows and calves use available
forage. Nonallotment cropland on sandy land farms is utilized much
like that on rolling loam farms, with 18 percent of the cropland acre-
age being reseeded to permanent grasses.

Compared with the average organization of present farms in the
area, considerably more alfalfa would be grown on level loam, rolling
loam, and sandy farms. Also, grain sorghums would be of more im-
portance on these farms. Small-grain hay would be substituted for sum-
mer hay crops, other than alfalfa. Grazing crops would be planted on
much of the cropland now idle.

Returns to Operator-Owned Resources

Prior discussions have dealt with minimum requirements to obtain
specified levels of operator labor and management income assuming
that interest on all investment in land and machinery was an expense.
Therefore, income from interest on present equities in land and ma-
chinery is available to many farmers for family living, debt repayment,
or farm enlargement through land purchase. Most farmers do not
separate available income into returns to owned capital and to their
own labor and management. Many farmers are interested in additional
land needed to obtain a specified income as a combination return to
owned capital and to operator labor and management.

On each of the four soil situations, the modal size of farm owned by
present operators is 160 acres of land. Linear programming techniques
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are used to determine the quantity of land needed, in addition to the
160 acres, to obtain each specified income level. In constructing the
model for this analysis, the same land composition and labor restric-
tions assumed in the previous model are used. The operator is assumed
to own 160 acres of land with no interest charge required for this land.
Also, the operator is assumed to own the machinery required to operate
125 acres of cropland. No interest is charged on the investment in this
machinery but, depreciation is charged to replace worn out machinery.
Both depreciation and interest are charged on additional machinery
needed. Additional land required is purchased at an interest charge
of five percent and both interest and principal on additional land are
amortized in 33 equal annual payments. Current land and hired labor
prices only are used in this analysis.

On clay soils, a $3,000 return to operator-owned resources can be
obtained on a minimum of 449 acres of cropland which requires the
purchase of 324 acres in addition to the 125 acres already owned (Table
5). A $5,000 return to operator-owned resources can be obtained on a
minimum of 815 acres of cropland, 690 acres of which must be purchased.
A minimum of 1,210 acres of cropland is required to obtain a $7,000
return to operator-owned resources, requiring the purchase of 1,085
additional acres.

Table 5.—Estimated Minimum Cropland! Required to Obtain Specified
Returns to Operator-Owned Resources,? Specified Soil Situations,
Low Rolling Plains of Southwestern Oklahoma, Current Land,
Hired Labor Prices

Soil Specified return
sitvation Requirement Unit $3,000 $5,000 $7,000
Clay
Total Cropland Acres 449 815 1,210
Purchased cropland Acres 324 690 1,085
Level Loam
Total Cropland Acres 186 443 769
Purchased cropland Acres 61 318 644
Rolling Loam
Total Cropland Acres 593 1,342 2,216
Purchased cropland Acres 468 1,217 2,091
Sandy
Total Cropland Acres 237 526 829
Purchased cropland Acres 112 401 704

iCropland is 78.12 percent of the total land.
2Returns to operator labor and management, 160 acres of land (125 acres of cropland)
and farm machinery.
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On level loam soils, a minimum of 186 acres of cropland is required
to obtain a $3,000 return to operator-owned resources. This requires
the purchase of 61 additional acres. A $5,000 return to operator-owned
resources can be obtained on a minimum of 443 acres of cropland, in-
volving the purchase of 318 additional acres. A minimum of 769 acres
ol cropland is required to obtain a $7,000 return to operator-owned re-
sources, requiring the purchase of 644 additional acres.

On rolling loam soils, a $3,000 return to operator-owned resources
can be obtained on a minimum of 593 acres of cropland. A minimum
of 1,342 acres of cropland is required to obtain a $5,000 return to oper-
ator-owned resources. This would require the purchase of 1,217 acres
of cropland in addition to that already owned. A $7,000 return could be
obtained on a minimum of 2,216 acres of cropland which would re-
quire the purchase of 2,091 acres.

On sandy soils the minimum cropland requirement to obtain a
$3,000 return to operator-owned resources is 237 acres, with the pur-
chase of 112 acres required. A $5,000 return to operator-owned resources
can be obtained with a minimum of 526 acres of cropland, of which 401
acres would be purchased. The minimum cropland requirement to
obtain a $7,000 return to operator-owned resources is 829 acres, with
the purchase of 704 additional acres required.

Since interest income on 160 acres of owned land and required
machinery is available to meet part of the income target, fewer acres of
land may be required to obtain specified returns to operator-owned re-
sources than returns to operator labor and management. As expected,
a $3,000 return to operator-owned resources can be obtained on fewer
cropland acres on each of the four soil situations than a $3,000 return
to operator labor and management (Table 6). The difference ranges
from 97 acres for clay to 148 acres for level loam soils. These smaller
farms also require less capital to operate. The difference in operating
capital ranges from $2,664 for sandy soil farms to $4,595 for clay farms.

Also, fewer cropland acres are required for a $5,000 return to
operator-owned resources than a $5,000 return to operator labor and
management. ‘The difference at this level of return ranges from 51
fewer acres on clay farms to 310 fewer acres on rolling loam farms.
The difference in operating capital ranges from $2,420 less on clay
farms to $9,698 less on rolling loam farms.

For a $7,000 return, the minimum requirements are approximately
the same for the two analyses on clay, level loam, and sandy soils. This



Table 6.—Comparison of the Minimum Land and Operating Capital Requirement to Obtain the Specified Incomes as
Returns to Owned Resources and Returns to Operator Labor and Management, Current Land and Labor Prices

Income levels

$3,000

$5,000

$7,000

Requirement

Requirement

Requirement

Requirement for return Requirement for return Requirement for return
for return to operator for return to operator for return to operator
to owned labor and to owned labor and to owned labor and

Type of soil Unit resources’ management resources management resources management
Clay
Cropland Acres 449 546 815 866 1,210 1,206
Operating capital Dollars 20,428 25,023 37,496 39,916 56,255 56,103
Level Loam
Cropland Acres 186 334 443 535 769 767
Operating capital Dollars 5,412 9,933 13,397 16,219 23,621 23,572
Rol'ing Loam
Cropland Acres 593 691 1,342 1,652 2,216 2,694
Operating capital Dol.ars 17,438 20,469 40,541 50,239 67,896 82,969
Sandy
Cropland Acres 237 344 526 588 829 822
Operating capital Dollars 11,541 14,205 21,572 24,690 35,326 37,538

'Return to investment in 160 acres of land and

required machinery

and operator labor and management.

144
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accurs because the annual payment of principal and interest to pur-
chase additional land, plus the interest on additional machinery re-
quired, equals the 5-percent interest on all land and 6-percent interest
on all machinery required to furnish a $7,000 return to operator labor
and management. On rolling loam soils, a $7,000 return to operator-
owned resources can be obtained on 478 fewer acres of cropland than a
$7,000 return to operator labor and management.

An analysis for level loam soils only was made with the assumptions
of 320 and 640 acres of owned land and required machinery. Using the
$1.00 per hour labor charge, 320 acres of owned land would return
$6,570 as a combination return to owned land and machinery and the
farm operator’s labor and management. At the interest rates of five
percent for land and six percent for machinery investment, slightly more
than two-thirds of the $6,570 return may be considered as a return to
owned land and machinery. Full ownership of 640 acres of level loam
land and required machinery would result in an income of $13,339 to
investment in land and machinery and to operator labor and manage-
ment. Again, about two-thirds, $8,539, of this return may be considered
as a return to owned land and machinery.

Within a soil resource situation, the patterns of land use and the
relative importance of enterprises are similar for all comparisons con-
sidered in the analysis of returns to operator-owned resources. They are
also similar to the results obtained in the prior analysis of minimum
requirements to provide various levels of returns to operator labor and
management.

With current land prices, the analysis of returns to owned resources
indicates the importance of present equities in land to returns available
for family living or for land purchase. For both the $3,000 and $5,000
income as a combination return to 160 acres of owned land and ma-
chinery, less total land is required than for similar returns to operator
labor and management (with a required interest charge of 5 percent
on all land and 6 percent on machinery investment). At the $7,000
income level, total acreage required is approximately the same for both
returns on the level loam, clay, and sandy soil situations. Less total
rolling loam land is required for a $7,000 return to owned resources than
for a return to operator labor and management only.

Since the operator is required to purchase the additional land
needed, equity increases over the repayment period until full ownership
is attained at the end of the 33-year amortization period assumed. Under
this assumption, capital accumulation is occurring while the specified
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income level is being maintained. Returns to labor and management
only include no capital accumulation but assume merely that specified
interest rates on land and machinery investment be paid. Left un-
answered are questions of the ability of operators with specified equities
in 160 acres of land and the required machinery to obtain additional
financing, particularly for the higher income levels.

Implications for Adjustment

If all farmers adjust farm size and enterprise combinations to the
optimum level indicated in the program results, there will be a sub-
stantial change in the number of farms and in the area acreage of some
crops. Indicated adjustments in farm numbers and implications of the
results programmed at current land and hired labor prices on each of the
soil resource situations are presented in this section. Adjustments in
farm numbers for each combination of land and hired labor price are
shown in Appendix C.

Minimum Adjustment in Farm Numbers

The present number of farms and the acreage of cropland in each
soil group were determined from the preliminary 1959 census of agri-
culture data and from a sample survey of farms within the area (Table
1). The maximum number of farms consistent with the various income
levels was determined by dividing the minimum cropland acreage re-
quired to obtain the specified return to operator labor and management
for each of the soil groups into the total acres of cropland included in
that soil group. This would be the maximum number of farms con-
sistent with the various income levels if all farms were of the minimum
size. The difference between the present number of farms and the esti-
mated maximum number of farms for the specified return would be the
minimum possible adjustment required in farm numbers.

There are some farms which are already as large or larger than the
minimum acreage required to obtain the specified returns. Therefore,
the minimum adjustment reported understates the adjustment which
would be required, given the present farm-size distribution.

The present farm-size distribution was estimated for each of the
soil groups (Appendix C, Figures 1, 2, 3, and 1) . The estimated number
of farms which are presently above the minimum size required to gener-
ate the target income, and the cropland acreage in these farms, were
subtracted from the total number of farms and total cropland acreage
for each soil group. The remainder of the cropland was then assumed

to be adjusted into farms of the minimum size required to obtain the
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specified income. Therefore, given the present farm-size distribution, the
number of farms consistent with the desired return would be the number
of farms presently above the minimum level, plus the number of farms
possible of the minimum size on the remainder of the cropland acreage.

Adjustment for $3,000 Return

Adjustment to the minimum-size farm consistent with the $3,000
return to operator labor and management would decrease the number
of farms on each of the soil groups. For the area, as a whole, the num-
ber of farms would decrease by 3,930 or 42.4 percent (Table 7). This
would involve changing from 9,263 farms presently in the area to 5,333
farms.

The largest decrease in number of farms would occur on rolling
loam soils. Presently there are 1,771 farms on this soil group. To
achieve 529 farms consistent with $3,000 return would require a decrease

Table 7.—Maximum Number of Farms Consistent with $3,000 Return
to Operator Labor and Management, Minimum Change and
Percentage Change in Farm Numbers from Present Level, Specified
Soil Situations, Current Land and Hired Labor Prices,

Low Rolling Plains of Southwestern Oklahoma

Programmed Maximum Minimum
minimum possible change
Present requirement after in farm
Soil type level per farm adjustment numbers
Sandy
Number of farms 2,684 _ 1,563 —1,121
Cropland 537,548 344 __ .
Percent change _ _ 41.8
Clay
Number of farms 2,447 __ 1,430 —1,017
Cropland 780,843 546 - .
Percent change - . __ 41.6
Level Loam
Number of farms 2,361 1,811 —550
Cropland 605,002 334 __ __
Percent change - - — 233
Ro’ling Loam
Number of farms 1,771 __ 529 —1,242
Cropland 365,279 691 __ __
Percent change o — 70.1
Area
Number of farms 9,263 - 5,333 —3,930
Cropland 2,288,672 _ __ __
Percent change _. - . 42.4




Table 8. —Maximum Number of Farms Consistent With $3,000 Return to Operator Labor and Management, Minimum
Change and Percentage Change in Farm Numbers from Present Level, Adjusted for Farm Units Currently Above the
Minimum Requirement Level, Specified Soil Situations, Low Rolling Plains of Southwestern Oklahoma,
Current Land and Hired Labor Prices

Programmed Presently Maximum Total of Minimum
minimum above Resources possible on all resources change
Present requirement minimum to be adjustable after in farm
Soil type level per farm requirement adjusted resources adjustment numbers
Sandy
Number of farms 2,684 _ 432 2,252 950 1,382 —1,302
Cropland 537,548 344 210,773 326,775 326,800 537,573 _
Percent change — - - - - - 48.5
Clay
Number of farms 2,447 __ 449 1,998 760 1,209 —1,238
Cropland 780,843 546 365,438 415,005 414,960 780,398 -
Percent change - . - - - - 50.6
Level Loam
Number of farms 2,361 _ 699 1,662 638 1,387 —974
Crop'and 605,002 334 375,100 229,902 229,792 604,892 -
Percent change - - . — o - 41.3
Rolling Loam
Number of farms 1,771 . 33 1,738 492 529 —1,242
Cropland 365,279 691 25,354 339,925 339,972 365,326 .
Percent change - - - - - 70.1
Area
Number of farms 9,263 R 1,613 7,650 2,890 4,503 —4,760

Cropland 2,288,672 - 976,665 1,312,007 1,312,007 2,233,789
Percent change . - . - — — 51.4
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of 1,242 farms or 70.1 percent. The smallest change would be required
on level loam soils. On this soil group there are presently 2,361 farms.
The maximum number of farms consistent with a $3,000 return would be
1,811, a decrease of 550 farms or 23.3 percent.

Adjustment Assuming Present Size Distribution Within the area,
there are presently 1,613 farms above the minimum cropland acreage
needed to obtain the $3,000 return to operator labor and management
(Table 8). These farms include 976,665 acres of cropland. For the
different soil groups the range is from 33 farms above the minimum
requirement on rolling loam soil to 699 farms above the minimum re-
quircment on Jevel loam soil.

On each soil group the acres of cropland in farms below the mini-
mum size are assumed to be combined into farms of the minimum size
required. For the area, a maximum of 2,890 farms would be possible on
these resources. By adding the number of farms presently above the
minimum level and the number of farms possible on the cropland
presently in farms below the minimum level, the total number of farms
which would be possible, given current farm-size distribution is found to
be 4,503. This would be a decrease of 4,760 farms or a 5l.4-percent
decrease.

The largest decrease again would be in rolling loam farms where
a decrease of 70.1 percent in farm numbers would be required. The
smallest decrease (41.3 percent) would be required on level loam soil.

Adjustment for $5,000 Return

With all the cropland adjusted into farming units of the minimum
size required for a $5,000 return to operator labor and management,
the number of farms in the area would be decreased from 9,263 to 3,168
(Table 9). This would be a decrease of 6,095 farms, or 65.8 percent.

The largest percentage decrease would occur in rolling loam farms.
Farm numbers on these soils would have to be decreased from 1,771 to
221 farms, or 87.5 percent. The largest absolute decrease in numbers
would occur in sandy soil farms. Farm numbers on this type soil would
have to be reduced from 2,684 to 914 farms, a decrease of 66.0 percent.

The smallest reduction would occur in number of level loam farms,
where the number would be reduced from 2,361 to 1,131 farms, or a
decrease of 52.1 percent.

Adjustment Assuming Present Size Distribution There are pres-
ently 530 farms within the area with cropland acreage above the mini
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Table 9.—Maximum Number of Farms Consistent with $5,000 Return
to Operator Labor and Management, Minimum Change and Percentage
Change in Farm Numbers from Present Level, Specified Soil Situations,
Current Land and Hired Labor Prices, Low Rolling Plains of
Southwestern Oklahoma

Programmed Maximum Minimum
minimum possible change
Present requirement after in farm
Soil type level per farm adjustment numbers
Sandy
Number of farms 2,684 . 914 —1,770
Cropland 537,548 588 537,432 -
Percent change - _— - 66.0
Clay
Number of farms 2,447 __ 902 —1,545
Cropland 780,843 866 781,132 o
Percent change - . - 63.1
Level Loam
Number of farms 2,361 __ 1,131 —1,230
Cropland 605,002 535 605,085 .
Percent change - - - 521
Rolling Loam
Number of farms 1,771 __ 221 —1,550
Cropland 365,279 1,652 365,092 i
Percent change . __ - 87.5
Area
Number of farms 9,263 __ 3,168 —6,095
Cropland 2,288,672 o 2,288,741 __
Percent change — —— - 65.8

mum requirement to yield a $5,000 return to operator labor and man-
agement (Table 10). These farms control 494,149 acres of cropland.
The distribution of these farms range from none on rolling loam soils
to 285 on level loam soils.

If the cropland acreage presently in farms below the minimum
requirements to yield a $5,000 income were combined into farms of the
minimum size, a maximum of 2,376 farms would be possible on this
cropland. The minimum adjustment in farm numbers under the cur-
rent farm size distribution would be to reduce number of farms from
9,263 to 2,907, a decrease of 6,356 farms or 68.6 percent.

The largest percentage decrease — 87.5 percent — would occur on
rolling loam soils, with a reduction from 1,771 to 221 farms. TFarms
on sandy soils would decrease most in number, 1,808 farms or 67.4
percent. The smallest decrease would occur on level loam soils where
farm numbers would be decreased by 1,414 farms, or by 59.9 percent.



Table 10.—Maximum Number of Farms Consistent with $5,000 Return to Operator Labor and Management,
Minimum Change and Percentage Change in Farm Numbers from Present Level, Adjusted for Farm Units
Currently Above the Minimum Requirement Level, Specified Soil Situations, Low Rolling Plains of

Southwestern Oklahoma, Current Land and Hired Labor Prices

Programmed Presently Maximum Total of Minimum
minimum above Resources possible on all resources change
Present requir t ini to be adjustable after in farm
S~il Group Level per farm requirement adjusted resources adjustment numbers
Sandy
Number of farms 2,684 __ 90 2,594 786 876 —1,808
Cropland 537,548 588 75,579 461,969 462,168 537,747 -
Percent change —— . — —— . — 67.4
Clay
Number of farms 2,447 - 155 2,292 708 863 —1,584
Cropland 780,843 866 167,492 613,351 613,128 780,620 -
Percent change — — - - - i 64.7
Level Loam
Number of farms 2,361 - 285 2,076 662 947 —1,414
Cropland 605,002 535 251,075 353,927 354,170 605,241 .
Percent change — — — - — - 59.9
Rolling Loam
Number of farms 1,771 __ 0 1,771 221 221 —1,550
Cropland 365,279 1,652 0 365,279 365,092 365,092 -
Percent change —— - . __ - - 87.5
Area
Number of farms 9,263 - 530 8,733 2,376 2,907 —6,356
Cropland 2,288,672 - 494,142 1,794,526 1,794,558 2,288,700 —
Percent change - —— __ - —— __ 68.6
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Adjustment for $7,000 Return

If all the cropland in the area were combined into farming units of
the minimum size to obtain a $7,000 return to operator labor and man-
agement, a maximum of 2,226 farms would be possible in the area
(Table 11). This would be a decrease of 7,037 farms from the present
9,263 farms in the area.

The largest percentage decrease would occur in farms on the rolling
loam soils, where a 92.3 percent decrease would be required. The

Table 11.—Maximum Number of Farms Consistent with $7,000 Return
to Operator Labor and Management, Minimum Change and Percentage
Change in Farm Numbers from Present Level, Specified Soil Situations,
Current Land and Hired Labor Prices, Low Rolling Plains of
Southwestern Oklahoma

Programmed Maximum Minimum
minimum possible change
Present requirement after in farm
Soil type level per farm adjustment numbers
Sandy
Number of farms 2,684 - 654 —2,030
Cropland 537,548 822 537,588 .
Percent change - - - 75.6
Clay
Number of farms 2,447 __ 647 —1,800
Cropland 780,843 1,206 780,282 ——
Percent change - . . 73.6
Level Loam
Number of farms 2,361 __ 789 —1,572
Cropland 605,002 767 605,163 -
Percent change - — - 66.6
Rolling Loam
Number of farms 1,771 - 136 —1,635
Cropland 365,279 2,694 366,384 ——
Percent change — — - 92.3
Area
Number of farms 9,263 o 2,226 —7,037
Cropland 2,288,672 - 2,288,741 -
Percent change - - . 65.8

largest decrease in numbers would occur in farms on sandy soils, where
the decrease would be 2,030 farms, or 75.6 percent. The smallest change
would be in farms on level loam soils, where the number of farms would
have to be decreased by 1,572 farms, or 66.6 percent.



Table 12.—Maximum Number of Farms Consistent with $7,000 Return to Operator Labor and Management,
Minimum Change and Percentage Change in Farm Numbers from Present Level, Adjusted for Farm Units
Currently Above the Minimum Requirement Level, Specified Soil Situations, Low Rolling Plains of

Southwestern Oklahoma, Current Land and Hired Labor Prices

Programmed Presently Maximum Total of Minimum
minimum above Resources possible on all resources change
Present requirement minimum to be adjustable after in farm
Soil type level per farm requirement adjusted resources adjustment numbers
Sandy
Number of farms 2,684 _ 36 2,648 603 639 —2,045
Cropland 537,548 822 41,692 495,856 495,666 537,358 ——
Percent change — — —_— - - —— 76.2
Clay
Number of farms 2,447 __ 42 2,405 593 635 —1,812
Cropland 780,843 1,206 65,748 715,095 715,158 780,906 -
Percent change - _— — —— — - 74.0
Level Loam
Number of farms 2,361 o 121 2,240 599 720 —1,641
Cropland 605,002 767 145,200 459,802 459,433 604,633 __
Percent change - - —— - - — 69.5
Rolling Loam
Number of farms 1,771 - 0 1,771 136 136 —1,635
Cropland 365,279 2,694 0 365,279 366,384 366,384 -
Percent change — — - . . - 92.3
Area
Number of farms 9,263 199 9,064 1,931 2,130 —7,133
Cropland 2,288,672 - 252,640 2,036,032 2,036,605 2,289,308 ——
Percent change — — — — — - 77.0
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Adjustment Assuming Present Size Distribution There are only
199 farms presently in the area which have cropland acreage above the
minimum required to obtain a $7,000 return (Table 12). These farms
control 252,640 acres of cropland. There are no farms on rolling loam
soils above the minimum size to obtain the $7,000 return; on level loam
soils there are 121.

If the cropland acreage presently in farms below the minimum
acreage requirement is adjusted into farms of the minimum size, a maxi-
mum of 1,931 farms is possible. Adding these farms to the 199 farms
presently above the minimum size would give a maximum of 2,130
farms for the area with the present farm size distribution. This would
be a decrease of 7,133 farms, or 77.0 percent.

The number of farms on rolling loam soils would be decreased by
1,635 or 92.3 percent. Farms on sandy soils would be decreased by 2,045,
or 76.2 percent. Farms on level loam soils would be decreased by 1,641
farms, or by 69.5 percent.

Implications for Labor Adjustment

These estimates imply that there are a substantial number of farm
operators who are now operating farms with cropland acreage below
the minimum required to provide full-time production employment for
the operator. The marginal value productivity of operator labor on
these farms would be expected to be lower than the marginal value
productivity of this labor in nonfarm employment.

The indicated needed adjustment for a $3,000 return is a decrease
in farm numbers of 4,760 farms. Assume each of these displaced opera-
tors obtains nonfarm employment, working 40 hours per week for 50
weeks each year. The added labor to the nonfarm working force will
be 9,520,000 hours per year. From the standpoint of an efficient econ-
omy, this much labor is now under-utilized in the agriculture sector of
the economy.

Under the same assumptions, a $5,000 return to operator labor and
management for all farm operators would require a decrease of 6,356
operators. This could add 12,712,000 hours of labor to the nonfarm
work force. For a $7,000 return to operator labor and management,
7,133 operators would be removed from the farms. This could add 14,
266,000 hours to the nonfarm labor force.

It is improbable that all of the released labor would be available
for nonfarm employment. Some of the labor, especially at the $5,000
and $7,000 income levels, would be needed to meet the hired labor re-
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quirements of the farms remaining. Also, it has been assumed that each
farm operator with below minimum resources is available for full-time
employment. But age, disabilities, and other factors prevent adjust-
ment by some operators. Also, a combination of part-time farming
with nonfarm work could provide some farmers with incomes as high
as those assumed for this study.

Capital Requirements

High capital requirements may not be a serious deterrent for per-
sons who already have considerable investment in farming. The addi-
tional capital necessary to expand and/or operate the farm could prob-
ably be obtained. However, the high capital requirements would
present a problem to persons with small equities. This would be
especially true for a young person contemplating farming as a career.

The weighted average total capital requirement to obtain a $3,000
return to operator labor and management as programmed for this study
is $116,697 (Table 13). This total includes $90,068 in land, $10,364
in machinery, and $16,265 in operating capital. The $3,000 operator
labor and management return would be 2.57 percent of the total capital
requirements.

The average total capital requirement to obtain a $5,000 operator
labor and management return in the area would be $193,506. This
includes a land investment of $151,667, machinery investment of $14,051,
and operating capital of $27,788. The operator labor and management
return would be 2.58 percent of the total capital requirement.

A $7,000 return to operator labor and management would require
an average total capital of $274,559. This would include a land invest-
ment of $216.057, a machinery investment of $17,760, and operating
capital of $40,742. The $7,000 return to operator labor and manage-
ment would be 2.55 percent of the total capital requirement.

Capital requirements in agriculture appear high when compared
with the average investment per worker in industry. Estimated invest-
ment per worker for selected corporations is shown in Table 14. This
investment per worker for these corporations ranged from $40,822 for
Standard Oil of New Jersey to $3,679 for the Burroughs Corporation,
manufacturer of business machines. Each of these investments per
worker is much lower than the $116,696 average investment required
to obtain a $3,000 operator labor and management return from farming
in the area studied.

The lack of adequate financing may be a serious obstacle to the



Table 13.—Capital Requirements to Obtain Specified Returns to Operator Labor and Management, by Soil Types,
Low Rolling Plains of Southwestern Oklahoma, Current Land and Labor Prices

9¢

Type of Soil type Weighted
investment Sandy Clay Level loam Rolling loam average
— dollars —
$3,000 net return to operator labor and management
Land investment 70,400 73,563 102,358 150,450 90,068
Machinery investment 8,485 12,420 9,170 14,948 10,364
Operating capital 14,205 25,023 9,933 20,469 16,265
Total capital 93,090 111,006 121,461 185,867 116,697
Percent labor & mgmt. return
per dollar investment 3.22 2.70 2.47 1.61 2.57
$5,000 net return to operator labor and management
Land investment 120,480 116,326 164,244 359,380 151,667
Machinery investment 13,356 15,720 10,420 28,539 14,051
Operating capital 24,690 39,916 16,219 50,239 27,788
Total capital 158,526 171,962 190,883 438,158 193,506
Percent labor & mgmt. return
per do'lar investment 3.15 291 2.62 1.14 2.58
$7,000 net return to operator labor and management
Land investment 168,480 162,054 235,594 586,500 216,057
Machinery investment 14,761 18,975 14,315 46,575 17,760
Operating capital 37,538 56,103 23,572 82,969 40,742
Total capital 220,779 237,132 273,481 716,044 274,559
Percent labor & mgmt. return
per doliar investment 3.17 2.95 2.56 0.98 2.55
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Table 14.—Investment in Plant Equipment and Working Capital per
Worker, Selected Industrial Corporations, United States, 1959

Capital investment

Corporation Type of business per worker'
Dollars
Standard Oil of Integrated international
New Jersey oil and petroleum company 40,822
Burroughs Corp. Manufacturing of all types
of business machines 3,679
Caterpillar Tractor Manufacturing of heavy tractors
and machinery 7,608
Wilson and Company Meat packing industry 4,193
Consolidated Mines Lead, zinc, and silver mining
in Canada and United States 23,288
General Electric Manufacturing of electrical
app iances and equipment 5,726
National Gypsum Manufacturing of gypsum
building products 17,735

Oklahoma Gas and
Electric Company Electric utility company 30,313

1Based on annual reports of stocks, book value of stock per share, and number of
employees.

adjustment of all farms to a size necessary to obtain a return comparable
to that which could be earned in industry. Most farmers in the area
do not own enough land to meet the equity requirements for financing
such expansion under present policies of lending agencies.

Presently, many owner-operators are renting additional land. If
land is available for rent, this provides a means for immediate adjust-
ment in the size of farm. Consideration should be given to the problem
of financing such adjustments.

Summary

The results of this study indicate that over 80 percent of the farms
within the area of the study are too small, even with efficient operation,
to give a minimum return to operator labor and management of $3,000.
If the land area is adjusted into farms of the minimum size to obtain
a $3,000 return, the number of farms will be reduced by approximately
50 percent. Further, if the land area is adjusted into farms of the mini-
mum size to obtain a $5,000 return to operator labor and management,
which is the average income in nonfarm employment, only about 30
percent of the present number of farms will be possible.
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Although some of the displaced farm operators could be employed
as hired laborers on the reorganized farms, most of them would require
employment in nonfarm work. In most instances, they would require
training in nonfarm skills. Also, obtaining nonfarm employment prob-
ably will require moving to another area to perform the work.

The findings of this study indicate that farm output may not de-
crease with a substantial outward adjustment of farm labor if the re-
maining farms reorganize into larger units.

Based on the interest rates used, it appears that assumed land prices
are probably higher than present farm income justifies.

The results presented are normative, rather than predictive, in
nature. They reflect the minimum requirements and resource adjust-
ments needed to obtain the specified incomes if the farms are operated
in the efficient manner assumed, and if farmers have perfect knowledge.
The study is not intended to predict the actual reaction of farmers, nor
the actual adjustment pattern farmers will take.
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APPENDIX TABLES

Appendix A, Table 1
Assumed Current (1961) Prices Received by Farmers, Low Rolling Plains
of Southwestern Oklahoma

Item Unit Price
Dollars

Cotton, line (SLM 15/16 light spot) Cwit. 28.00"
Cotton seed Ton 50.00
Wheat Bu. 1.70"
Grain sorghum Cwt. 1.79*
Oats Bu. .60"
Alfalfa seed Cwt. 21.00
Alfalfa hay Ton 20.00°
Small grain hay Ton 20.00
Forage sorghum Ton 20.00
Beef Cwt. _3

1These prices are the 1961 support price adjusted for grade and storage differential.
2Estimated price of alfalfa hay sold in the field immediately after baling.
3See Appendix A, Table 2.



Appendix A, Table 2
Assumed' Prices for Stocker and Feeder Steers, and Cull Cows by Months,
Low Rolling Plains of Southwestern Oklahoma

Monthly average Yearly

Class and grade Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec. average

— price per cwt., —

Slaughter calves
Prime and choice
500 Ibs. and less $22.25 $22.75 $23.00 $23.75 $24.00 $23.00 $22.50 $21.75 $21.00 $20.50 $21.00 $21.50 $22.25
Good and commercial
500 |Ibs. 19.50 20.00 20.25 20.75 20.75 19.25 19.25 18.75 18.25 17.50 17.75 18.50 19.25

S'aughter bulls
Commercial, all weights 17.75 18.00 18.50 18.50 18.50 17.75 17.75 16.75 16.50 16.25 15.50 16.75 17.25
Utility and cutter,
all weights 15.25 15.50 16.25 16.25 16.25 15.00 15.00 14.00 14.00 13.75 13.75 14.50 15.00

Slaughter cows
Utility, all weights 14.00 14.50 15.00 15.00 15.00 14.25 14.00 13.50 13.50 13.00 13.25 13.25 14.00
Canners and cutters,
all weights 11.75 12.25 12.50 12.50 12.25 11.25 11.00 11.00 10.75 10.25 10.25 10.75 11.25

Stocker and feeder steers
Choice and good
500 lbs. and less 23.25 24.50 25.00 25.25 24.50 23.50 23.00 23.25 23.00 22.50 22.50 22.50 23.50
Good

500-800 lbs. 21.50 22.25 22.25 22.25 22.75 21.50 21.00 20.75 20.50 20.00 20.25 20.50 21.25

800-1050 !bs. 20.75 21.50 21.75 22.25 22.00 21.00 20.75 20.75 20.25 19.75 20.00 20.25 21.00
Medium

500-1000 Ibs. 18.25 19.00 19.00 19.25 19.50 18.25 18.00 17.75 17.50 16.75 17.50 17.25 18.25
Common

500-900 Ibs. 15.00 16.25 16.25 16.25 16.25 14.75 14.75 14.50 13.75 13.75 14.00 14.25 15.00

1The seasonal pattern as well as the class and grade differentials are based on data from James S. Plaxico and Jackson L. James, Beef
Cattle Prices; Seasonal Movements and Price Differentials on the Oklahoma City Market, Oklahoma Agricultural Experiment Station Bulletin
B-486, February 1957.
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Appendix A, Table 3
Assumed Current (1961) Prices Paid by Farmers, Low Rolling Plains of
Southwestern Oklahoma

Item Unit Price

Dollars

Seed and feed

Seed wheat Bu. $ 1.60
Seed cotton Cwt. 8.00
Seed oats Bu. 1.10
Sudan, sweet Cwt. 6.00
Grain sorghum Cwt. 7.00
Alfalfa seed Cwt. 50.00
Forage sorghum Cwt. 7.00
Native grass seed Cwt. 60.00
Rye Bu. 1.25
Cotton seed cake Ton 76.00
Fertilizer
10-20-10 Ton 105.00
13-39-0 Ton 105.00
16-20-0 Ton 89.00
8-32-16 Ton 106.00
6-46-0 Ton 79.00
Custom rates
Combining wheat and oats Acre 3.00
Cotion stripping Cwt. seed cotton 75
Cotton snapping Cwt. seed cotton 2.00
Hauling
Cotton Cwt. seed cotton 0.25
Wheat Bu 07
Grain sorghum Cwt. .10
Hay Ton 2.40
Coiton defoliation Acre 2.00
Cotton insecticide spraying Acre 3.50
Cotten hoeing Acre 2.50
Cotlon ginning and wrapping Cwt. seed cotton .85
Cotton pre-emerge chemical Acre 2.50

Hay baling Ton 4.80
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Appendix A, Table 3 (Continued)

ftem Unit Price

Dollars

Fue! and lubricant

Gasoline Gal. .20
LP gas Gal. .09
Diesel oil Gal. 16
Kerosene Gal. 15
Motor oil Gal. 1.00
Lubricant Lb. .20
Land
Clay soil Acre 105.00
Level loam soil Acre 240.00
Rolling loam sail Acre 170.00
Sandy soil Acre 160.00
Hired labor Hour 1.00

Appendix B, Table 1
Estimated Minimum Requirements for $3,000 Return to Operator Labor
and Management, Clay Soils, Low Rolling Plains of Southwestern
Oklahoma, Specified Land and Hired Labor Prices

Land price per acre

ftem Unit $78.75 $105.00" $131.25 $157.50

Hired labor at $1.00" per hour

Total land Acre 580 701 825 1,896
Crop'and Acre 453 546 644 1,481
Cotton Acre 54 65 77 178
Wheat Acre 218 262 309 711
Oats Acre 19 23 27 65
Small grain hay Acre 62 75 89 203
Sudan grazing Acre 62 75 87 166
Small grain grazing Acre 25 30 36 83
Blue panic-sudan Acre 0 0 0 33
Fallow Acre 13 16 19 42
Stocker-calves Animal 126 152 178 410
Operator labor Hour 1,204 1,269 1,322 1,637
Hired labor Hour 223 353 486 2,323
Investment
Land and buildings Dollar 45,675 73,563 108,281 298,620
Machinery Dollar 12,420 12,420 12,420 21,804

CONTINUED
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Appendix B, Table 1 (Continued)

Land price per acre

Item Unit $78.75 $105.00" $131.25 $157.50
Operating capital® Dollar 20,658 25,023 29,510 69,378
Total capita! requirement Dollar 78,753 111,006 150,211 389,802
Gross receipts Dollar 13,255 15,998 18,794 43,267
Operating and overhead

expense Dollar 6,478 7,679 8,216 22,760
Return to land® Doliar 2,284 3,678 5,414 14,931
Machinery interest and

depreciation* Dol.ar 1,466 1,466 1,466 2,573
Return to operator labor

and management Dollar 3,027 3,175 2,998 3,003

See footnotes at end of table.

Hired labor at $1.50 per hour
Total land Acre 598 733 942
Cropland Acre 467 573 736

Cotton Acre 56 69 88

Wheat Acre 224 275 353

Oats Acre 20 24 31

Sma’l grain hay Acre 65 79 101

Sudan grazing Acre 63 78 100

Small grain grazing Acre 26 32 41

B've panic-sudan Acre o] 0 0

Fallow Acre 13 16 22
Stocker-calves Animal 130 158 204
Operator labor Hour 1,210 1,280 1,386
Hired labor Hour 241 387 613
Investment

Land and buildings Dol ar 47,093 76,965 123,637 c

Machinery Dollar 12,420 12,420 12,420 2
Operating capital® Dollar 21,386 26,393 34,183 2
Total capital requirement Dollar 80,899 115,778 170,240 3

[}
Gross receipts Dollar 13,659 16,692 21,494 z
Operating and overhead

expense Dollar 6,671 8,217 10,831
Return to land?® Dol ar 2,355 3,848 6,182
Machinery interest and

depreciation* Doliar 1,466 1,466 1,466
Return to operator labor

and management Dollar 3,167 3,161 3,015

See footnotes at end of table.

Hired labor at $2.00 per hour
Total land Acre 617 772 1,264
Cropland Acre 482 603 987

Cotton Acre 58 72 118

Wheat Acre 231 290 474

Oats Acre 21 25 42

Small grain hay Acre 66 82 136
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Appendix B, Table 1 (Continued)
Land price per acre
Item Unit $78.75 $105.00" $131.25 $157.50
Sudan grazing Acre 66 83 132
Small grain grazing Acre 26 33 55
Blue panic-sudan Acre 0 0 2
Fallow Acre 14 18 28
Stocker-calves Animal 134 167 273
Operator labor Hour 1,220 1,292 1,547
Hired labor Hour 263 430 977
c
Investment ;(_-)
Land and buildings Dollar 48,589 81,060 165,900 —Z
Machinery Dollar 12,420 12,420 12,420 i
Operating capital® Dollar 22,243 28,063 46,739 Z°
Total capital requirement Dol'ar 83,252 121,543 225,059
Gross receipts Dollar 14,092 17,598 28,798
Operating and overhead
expense Dollar 7,029 8,887 15,876
Return to land?® Dolar 2,429 4,053 8,295
Machinery interest and
depreciation* Dollar 1,466 1,466 1,466
Return to operator labor
and management Dollar 3,168 3,192 3,161

tAssumed current price.

2ZIncludes the capital required to operate the farm for one year, including purchase
of feed, seed, fertilizer, hired labor, and cows and feeders bought during the year.

3Five percent of the investment in land and buildings.

‘Machinery interest is computed at 6 percent of the annual investment. Annual
investment is one-half of the total investment in machinery. Annual depreciation is
calculated by subtracting a salvage value of 12 percent of the total investment from the
total investment and dividing by 10 years.

Appendix B, Table 2
Estimated Minimum Requirements for $5,000 Return to Operator Labor
and Management, Clay Soils, Low Rolling Plains of Southwestern
Oklahoma, Specified Land and Hired Labor Prices

Land price per acre

Item Unit $78.75 $105.00" $131.25 $157.50
Hired labor at $1.00" per hour
Total land Acre 9215 1,1