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CHAPTER I
INTRODUCTION
The General Problem

The Quachita Highlands of Oklahoma has been characterized as an
area of rural poverty. The counties of Haskell, Latimer, LeFlore,
Pittsburg, Pushmataha, and McCurtain were six of the nine Oklahoma
counties classified by the United States Department of Agriculture
as having "serious" rural low-income levels in 1954.1 An indication
of the "seriousness'" of the problem may be gained from an examination
of the situation in Latimer county in 1956.

Only about one fourth of the rural residents in the survey of
Latimer County were full-time farmers.2 Less than one fifth of the
families were engaged in part-time farming, while the remainder were

5

rural residents not engaged in any farming.

lUnited States House of Representatives, Congress, lst Session,
Development of Agriculture's Human Resources, United States Government
Printing Office, House Document No. 149, Washington, D. C., April, 1955,
Pe T-

2“. B. Back, Problems of Rural People in Latimer County, (mimeo.),
Department of Agricultural Economics, Oklahoma State University, Still-
water, 1957.

5Full—time farmers were those with some farming activity, but with
less than $800 income from off-farm work. Part-time farmers were those
with some farming activity, but with receipt of more than $800 income
from off-farm work.




[AY]

Even though about 45 percent of the families in the survey were
engaged in some farming in 1956, only about 18 percent of the total
income of all families was from farm sources. The full-time and part-
time farmers averaged receiving a net income of only $265 from farms
averéging 219 acres in size. Approximately 85 percent of the income
from farming was frbm sales of livestock and livestock products, pri-
marily from cattle. Most of the remainder of the farm income was
from field crop sales. Investment in machinery and equipment averaged
less than $600 per farm,

Only 17.5 percent of the rural people in the survey were from 16
to 34 years of age in 1956 as compared to 27.2 percent of the rural
people in this age interval in the United States in 1950»1L 0f those
21 years of age or older, 33 percent were either partially or totally
disabled. Days of employment on own farms averaged 177 days per family
during 1956.

That the level of farm sales was more closely related to capital
investment than to the amount of land in the farm or the amount of
labor available was indicated by the results of a regression analysis
of 48 farms in the survey, Appendix Table I. The results also indi-
cate land and labor perhaps were underemployed while insufficient

capital was being utilized.,5

AUniEed States Department of Commerce, Bureau of the Census,
“"Characteristics of the Population," Census of Population: 1950,
Vol, II, Part I, Washington, D. C., 1950, Table 38.

>

See Appendix A.
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Specific Problems

This phenomenon of acute and/or chronic low per capita income in
a given rural area can not be attributed to any one particular facter.
However, most of the hypotheses advanced as explanations are concerned
with the resources (human and/or nonhuman) of the rural residents either
directly in terms of amount, quality, and organization, or indirectly
in terms of the influence of exogencus factors on the mobility and pro-
ductivity of these resour@es,6 One hypothesis is that values, motives,
and knowledge of people in low-income areas differ from those of indi-

7

viduals in other areas.' Perhaps such values, motives, and knowledge
were not responsible orig;nally for the depressed income,8 Maybe they
came about as an adjustment to the situation,9 Existence of such values
and motives partielly reflect the differences between the observed
resource use position of low-income farms and resource utilization for

maximum economic efficiency. In addition, perhaps these values contrib-

ute to perpetuating the low-income situation.

6Cfﬂ W. B. Back, "Economic Disequilibrium and the Low-Income Prob-
lem," unpublished paper presented to Southwest Social Science meeting,
Dallas, Texas, April, 1957; C. E. Bishop, "Public Policy and the Low-
Income Problem," Farm Policy Forum, Vol. 8, No. 4, Iowa State College
Press, Ames, 1956, p. 13; J. K. Galbraith, “Inequality in Agriculture
Problems and Program,' unpublished lecture, Ontarie College, Guelph,
Canada, November 16, 19565 T. W. Schultz, The Economic Organization of
Agriculture, McGraw-Hill Book Company, Inc., New York, 1953, p. 147,

=

Cf. W. B. Back, "Economic Disequilibrium and the Low-Income Prob-
lem," and Bishop, "Public Policy and the Low ILncome Problem,"” p. 13,

8Ibid.,"

9Ibid°




In general, research conducted in other low-income areas has
presupposed individual farmer behavior consistent with profit maxi-
mization.lo Even though the possibility of behavior by the individual
farmer consistent with ends other than profit maximization has been
recognized, such behavior has not been directly accounted for in the
research procedure used.l1

This study presupposes the possibility of farmer behavior in
low-income areas oriented around motives ot her than profit maximiza-
tion. That is, the farmers' values and knowledge as well as money income
received are considered as factors influencing the utility obtained
from a production alternative. Furthermore, the effect of these factors
on the farmer's equilibrium position in resource use is believed to be
strong enough to warrant their recognition in a model of choice. The
results generated by research procedures utilizing models of choice
recognizing the farmer's values and knowledge as well as monetary income
would be identical to the existing resource use position if all factors
and specifications were the same as for the existing situation. How-
ever, results identical to the existing resource use position would not
necessarily be generated if any of the factors or specifications differed

from the existing situation. Hence, such models would permit examination

lOCf. J. Gwyn Sutherland and C. E. Bishop, Possibilities for Increas-

Area, North Carolina, North Carolina Agricultural Experiment Station,
Tech. Bul. 117, December, 1955; and J. Gwyn Sutherland, et. al., An Eco-
nomic Analysis of Farm and Non-Farm Uses of Resources on Small Farms in
the Southern Piedmont, North Carolina, North Carolina Agricultural Experi-
ment Station, Tech. Bul. 138, 1959.

lle. A. J. Coutu, "Planning of Total Resource Use on Low-Income and
Part-Time Farms," Journal of Farm Economics, Vol. XXXIX, No. 5, December,

1957, pp. 1350-1359.




of the effect of variations in the farmer's values and knowledge as well
as changes in technology, prices, and costs, or any other variations
considered in traditional profit maximization models. In addition, con-
sideration of the farmer's values and knowledge in the model could pre-
clude the possibility of the results indicating a level of resource use
differing from maximum utility (as might be the case if only profits
were considered). As a consequence of the possibility that farmers'
values and knowledge influence choice, the concept of the low-income
farmer's problem in this study differs from the usual formulation.,

The individual farmer in the Quachita Highlands area who is.inter-
ested in increasing farm family income from farm sources is faced with
several problems.12 First of all, the land resource owned by the farmer
is probably low in fertility, poorly drained, droughty, erosive, steep,
shallow, and/or gravelly.l5 The acid Red-Yellow Podzolic soils of the
area were formed from parent materials of shale and sandstone, and,
generally, require applications of nitrogen, phosphorus, and potassium
for best production.lh In addition to the generally inferior quality

of the land resource, practically no machinery and equipment is owned.

2Interest in increasing farm family incomes and motives other than
profit maximization are not inconsistent. For example, the individual
may be maximizing utility from the use of his limited resources. How-
ever, if with different amounts of resources, higher levels of income and
utility could be achieved, the individual would be interesced in attain-
ing this higher level of utilicy.

15Fenton Gray and H. M. Galloway, Soils of Oklahoma, Oklahoma State
University, Misc. Pub. No. 56, July, 1959, Table 1, p. 54.

1hlbid., p. 19.




Given this initial resource situation the three additional prob-
lems faced by the farmer seeking higher farm incomes are: (1) to
determine possible acceptable alternatives for higher famm incomes and
the resource requirements of each alternative; (2) to evaluate these
alternatives with respect to the problems associated with (a) acquiring
additional resources, if such is necessary, (b) modification in enter-
prise combinations, where needed, (c) maintaining a sufficient income
for farm family living as adjustments proceed; and, (3) to select from
among the alternatives considered the one most satisfactory. If there
are opportunities for off-farm work, either full time or part time, the
farmer is faced with the additional problem of determining the extent to
which such opportunity will become a part of his over-all program for

providing additional income for the farm family.

Objectives

The first objective of this study was to comstruct a theoretical
model of the utility an individual receives from production alternatives
and to account for the behavior indicated by the theoretical model, to
the extent possible, in operational models utilizing existing techniques
of linear programming.

The second objective was to determine acceptable altermnative adjuste
ments in resource use for providing higher farm family incomes on live-
stock-field crop farms in the Quachita Highlands area. Within this over-
all objective, the more specific objectives were: (a) to compare the
feasibility of specified bpportunities for off-farm income with farm

income opportunities with a given labor resource in terms of the effect



of such opportunities on resource use and the amounts of each enterprise
in the farm operation; (b) to assess the potential of increasing incomes
on farms of a given size through increasing yields; (c) to determine the
resources required and the enterprise combinations for producing speci=-
fied higher levels of farm incomes; and, (4) to examine the effect of
the equipment situation and variations in the quality of the farm land
on the resource requirements and enterprise combinations for specified
levels of income,

The third objective was to evaluate the potential for agricultural
development from accumulation of assets within agriculture on livestock-~
field crop farms in the Quachita Highlands area. Particular attention
was to be given to (a) the modifications in enterprise combinations and
asset structure as development proceeds over several production periods;
and, (b) the potential for accumulating additional capital assets and
thereby increasing the income potential while maintaining a sufficient
income for farm family subsistence.

The operational models developed and the theory basic to these
models will be presented in Chapter II. Chapters III and IV will be
concerned with the presentation of results related to the second and
third objective, respectively. A summary of the results of the study,

accompanied by some general implications, will be presented in Chapter V.



CHAPTER IIL

THEORY AND MODELS1

Much of the literature of economics and other social sciences has

been concerned with the motivation of the individual as & social organism.

John Stuart Mill stated:

Political Economy considers mankind as occupied solely
in acquiring and consuming wealth; and aims at showing what is
the course of sction into which mankind, living in a state of
soclety, would be impelled, if that motive, except in the degree
in which it is chiecked by the two perpetual counter-motives...
aversion to labor, and desire of the present enjoyment of costly
indulgences... were absolute ruler of all their actions,

Wealth was previously defined as all material objects, except those
that could be obtagined in indefinite quantity without labor.

Marshall assumed that economic activity was motivated by the pur-
suit of happiness and sétisfying human wants but limited by the dis-
taste for labor. Further, the power of goods to satisfy wants might
be measured by utility and price would measure the utility to each

3

purchase individually.

ISOme of the ideas presented in this chapter were incorporated
from W. B. Back and Verner G, Hurt, 'Decision Processes for Understand-
ing Capital Use and Investment on Individual Farms," Oklahoma Agricul-
tural Experiment Staticn, Journal Manuscript No. 557, Stillwater, 1960.

2John Stuart Mill, Essays on Some Unsettled Questions of Political
Economy, Reprint of Scarce Works in Political Economy, London School of
Economics and Political Science, No. 7, Essay V, 1948, p. 138.

5Alfred Marshall, Principles of Economics, 8th ed., The Macmillan
Company, New York, 1948, Chapter II.




Evolving from the concern with motivations of the individual were
attempts to set forth a theory of value and of valuing. Traditionally,
most of the attempts to explain and apply the theory of value were
generally directed toward the individual as a consumer rather than as
a producer of goods. In general, the ecconomic individual was postulated
as an organism seeking to maximize satisfaction (utility) by purchasing
goods with a given fund available for such purpose.

Traditional theory has recognized that this fund is a product of
the individual's resources. Here, the individual is conceived of as
an organism seeking to maximize profits from the utilization of the
resources which he controls, with profits being measured in terms of
monetary units. Hicks states:

...the enterprise (the conversion of factors into products)
may be regarded as a separate economic unit, detached from the
private account of the entrepreneur. It acquires factors, and
sells products; its aim is to maximize the difference between
their value., In addition to factors acquired on the market, an
enterprise may also make use of factors provided by the entre-
preneur himself. If these factors are such that they could be
gold (if not employed in the business), then their market prices
must be debited to the costs of the enterprise. If, however,
they cannot be used in any other way than in the business, they
do not give rise to costs, and need not (indeed cﬁnnot) be
reckoned on the debit side of the firms' account,

For many of the factors influencing decisions of management rela-
tive to the organization of the production process, monetary costs (mar=-
ket prices) are not established. One such factor, which has long been

recognized, is the lack of perfect knowledge.5

LI'J. R. Hicks, Value and Capital, 2nd ed., Oxford University Press,
Ames House, London, 19E3, p. 79.

bCf. Frank H. Knight, Risk, Uncertainty and Profit, Houghton, Mif-
flin Company, New York, 1921.
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Much of the literature in more recent years has been devoted to
atteméts te explain the decision processes of the individual in situations
where a lack of perfect knowledge exists. Many of these models of choice
in economice indicate that ends other than monetary income are related
functionally te uncertainty, but become irrelevant in the advent of
perfect kn@wledgeaé By contrast, the relevance of nonmonetary values
independent of uncertainty in explaining the behavior of individuals

7

has received attention in the literature. 1f these nonmonetary wvalues
are relevant in individual business decisions, risk of overemphasis on

lack of knowledge is encountered when models of rational choice are used

to explain these decisions.
Utility of Production Alternatives

Consideration of a conceptual model developed with the use of the
theory of utility may provide some additional insight into some of the
probléms associated with decision processes and human behavior., Prior
to a discussion of some of the specific factors with nonmonetary values
which influence the decision of the manager, the model in general foim

may be specified.

&

Cf. Gerhard Tintner, "A Contribution to the Non-Static Theory of
Production," in Lange, et. al., Studies in Mathematical Economics and
Econometrics, University of Ghicago Press, 1941, pp. 92-109; and Albert
G. Hart, Anticipations, Uncertainty and Dynamic Planning, Augustus M.
Kelley, Inc., New York, 1951,

7Cfn John M. Brewster and Howard L. Parsons, '"Can Prices Allocate
Resources in American Agriculture?'" Journal of Farm Economics, Vel. XXVII,
No. 4, November, 1956, pp. 938~960; and T. Scitovszky, "A Note on Profit
Maximization and Its Implications," Review of Economic Studies, Vel. II,

pp. 57-60.
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The utility the individual receives from the organization of pro-

duction may be represented as

(2.1) U= U(v, Y1o Ypr eees T, Xp, Xy oo, X))
where
m n
(2.2) V= iil Pyi Y, - jil ij xj
and
(2.3) JE(Yl, LAVERTRVI SIS SIS SPRRTYY xn) = Q

where U is utility, V denotes net monetary income, the Yi“s are physical
products, and the Xj“s are inpgts, both priced and nonpriceda8 For some
Xj such as fertilizer, perbaps the utility asseciated with all levels of
the factor is zero, for Xj > 0, For some other Xj > 0, for example
operator labor, the price of the factor will be zero. Neither of the
above conditions would be true for some other factor such as capital,
i.e., for such a factor, there may be both price as well as nonprice
influences,

If the individusl wishes to maximize utility, then a necessary con-

dition is

(B, B 8,

8, CET?
(2.4) Pyi ekl M 50
J 3 8V

for all products Y&ﬂ% and all factors, xj"s. This necessary condition,

equation (2.4), is only one of the many conditions which must hold for

8Those factors with an opportunity costs are considered as being
priced factors. However, there may also be some non-priced aspects to
these factors.
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9

the utility maximizing equilibriumn There may be many levels of output
and factor use for which equation (2.4) would be satisfied but where
utility would not be the absolute, or over-all maximum, since sufficiency
conditions would not be met. However, if utility is an over-all maximum,
the necessary condition, equation (2.4), must also obtain. The following
discussion is oriented around the effect of variations in the marginal
utilities of factors and products on the level of resource use for maxi-
mization of utility. Such Variations will be examined by use of equation
(2.4). Consequently, the discussion presupposes the level of output and
resource use when the condition, equation (2.4), obtains will be that

for the over-all maximum utility,

The marginal utility of profits, %%, is ordinarily positive. Now
L.
consider the case where

&y
o sU_ . Yy
(2.5) &%, sy, 3, - °
j i j

for all i and j., Equation (2.,4) now becomes

(2.6) B

for all i and j, which is a necessary condition for a profit maximiza-

tien criterion, i.e., marginal value product equals marginal factor cost.

9For a discussion of necessary and sufficient conditions for equi-
librium see R. G. D, Allen, Mathematical Analysis for Economists, Mac-
millan and Company, Ltd., London, 1956, Chapter XIV; J. R. Hicks, pp.
301-505; and Sune Carlson, A Study on the Pure Theory of Production,
P. 8. King and Son, Ltd., London, 1959.
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In addition, as the marglnal utility of money, ‘equation (2.4) be-

BV ]

comes very large relative to the utility of the Yi's and the Xj“s, the
term Which adjusted for utility approaches Zero. Hence, the profit maxi-
mization solution as shown in equatlon (a 6) is approached in the limit.

Suppose that total utility is independent of the 1eve1 at which the

8U BU
SY O Y > 0, and 6XJ < 0, XJ > 0, whlle

other values of equation (2 L) are the same as for the preceding situation.

product Yi is produced, i.e., oo

Such might be the case for operator labor. ﬁow utility is maximized
when marglnal‘value product is greater than the price of the factor.
Thus, in order to satisfy equatioﬁ (2.4), an outpuﬁ less than that which
maximized‘profits would be necessary. For those cases where %gf'> o,
for example, pride of workmanship, output which maximized utility would
be greeter then the profit maximizing level. i

Iolsome extent, enterprise preferences may be important in deter-
mining the combination of enterprises for the farm orgenization; For
example, an individual might prefer beef cattle to dairy cattle aside
from considerations of factor inputs. The necessary condition; equation
(2.4) recognizes such enterprise preferenees and also :eflects the effect

on total utility of the complementary or competitive relationships between

products, i.e.;

B8u

(2.7) - SY = h(¥,, Y%, ey Y) (l1gigm)
. i Y ‘ :
may be the case. If %%;-> o, = > 0, in equation (2.4),.a larger output

h|
would be required for utllity maximization than for profit maximization,

i.e., utility is maximized when marginal value product is less than the

‘ =1Y) SY
price of the factor. Conversely, for E§—'< 0, E&T.> 0.

‘ ' | j
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A necessary condition in terms of product substitution may be
examined for the products, Y and Y , r # s, through transportation of
T s '

equation (2.4) to

. Y
(208) P .SYraﬁE_I_SU uérEP oUW
y, OX BV B, ?ij x, oV ™
and
Y ‘ 8Y . ,
(2.9) P a.__ia_é_q,q,ﬁq_.__s.:P LU Ryl
’ y &, sV T & &, X BV  BX
5 J 5 J J J
therefore
p .BU DU
6Yr Vg BV S_S
(2.10) - 5, = ST .
Ve & SYr
e 3 N s
Now, 1f-§§; = 5y~ = 0, then the necessary condition of equation (2.8)

becomes the same as that for a profit maximizing criterion, or

| o,y
(2.11) -gg;:P—- .
Ve
00 W . ; : ; _ s
If = S w % 0, the combination of enterprises for a maximum utility
s T '
would not necessarily be the same as that for maximum profits. By way
of illustration, suppose that Py * %% = 6 and Py '-gg = 2, Now if
%g— = %g~ = 2, the ratio would now equal two rather than three, which
s T

results in more Ys relative to Yr in the utflity maximization than in

the profit maximization solution. These results follow from the fact

that for %¥—'> 0, %5;-> O, as the utility for the products increases
8 T

relative to the utility of money, the product preference dominates the
solution,
One other illustration of the implications of tlie model may now

be given. Suppose that conditions are such that the utility maximizing
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combination of products coincides with the profit maximizing combination.

Now assume that there is an increase in %g— and no change in %3_ « In
8 T

order for the utility maximizing equilibrium to be re-established, a
greater quantity of Y8 and a smaller quantity of Yr must be produced
provided the products are compliments. For a decline in g%— relative to
gg— , the converse is true, 3

r

Specific Factors Affecting Utility

The above theory imdicates that if there are factors other than
profits influencing the behavior of farmers, the enterprise combinations
and level of resource use for maximum utility differs from that for maxi=-
mum profits. The remainder of this section will be devoted to a discus-
sion of four factors believed to influence the decisions of farmers in
low-income areas. These factors are knowledge, time, effort, and capital
requirements. An attempt will be made to defend the proposition that
such factors influence the resource use and enterprise combinations on
farms in low-income areas and, moreover, as a result of such influence,
the level of resource use for maximum utility will be less than that for
maximum profits,

The influence of variations in the utility derived from monetary
income on the decision processes of the individual is not new in decision

10

models. The degree of knowledge has also received considerablc

1005. Milton Friedman and T. J. Savage, "The Utility Analysis of
Choices Involving Risk," AEA Readings in Price Theory, Richard Irwin,
Inc., Homewood, Illinois, 1952, pp. 57-96.
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attention.ll Time, effort, and capital, as non-priced factors, have had
some attention devoted to them in economics; however, such attention has
been small, or nil, in decision models.l2 The major emphasis of this
discussion will be on the non-monetary factors. The utility derived from
monetary income will be assumed to be independent of the non-monetary
factors.

The time dimension used here refers to time preference in production,
i.e., in the receipt of income, as compared to time preference in consump-
tion, or in the expenditure of income. An attempt will be made to defend
the proposition that an individual's time preference in production can be,
and usually is, oriented toward the present regardless of the orientation
of time preference in consumption. By way of illustration, suppose that

ceteris paribus, the individual has preferences in consumption oriented

toward the future, line AB, Figure 1. Now suppose the individual's

expected income over time is a constant amount, OC, indicated by line CD.

lle. Glenn Johnson, "Learning Processes, The Individual Approach,"
Proceedings of Research Conference on Risk and Uncertainty in Agriculture,
North Dakota Agricultural Experiment Station, Bul. 400, August, 1955,

12For example, short-time horizons, moment-in-being, leisure, asset
position, desire for less uncertainty, etc., are discussed in the litera-
ture as possible explanations of inefficiency in resource use by indi-
viduals; however, conceptions of how these values, when considered simul-
taneously, fit in decision models is not found. Cf. G. L. S. Shackle,
Time in Economics, North Holland Publishing Company, Amsterdam, 1958;
J. Tinbergen, "The Notion of Horizons and Expectancy in Dynamic Economics,"
Econometrica, Vol. I, 1933, pp. 247-26k4; T. Scitovszky, pp. 57-60; Hicks,
Part III; Earl O, Heady, Economics of Agricultural Production and Resource
Use, Prentice-Hall, Inc., New York, 1952, pp. 540-543.
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Income and
Consumption

A

3 Time

o

Figure 1., Illustration of Time Preference in Consumption
' Oriented Toward the Future
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Now assume that the individual has an opportunity to modify the time
sequence of receipt of income from production. In what direction must

it be modified by yield the greatest satisfaction? If such modifications
do not result in an increase in the total amount of income over time,
then the preferred distribution of income would be less income presently
and more in the future. However, opportunities usually exist for invest-
ing current income and consequently increasing the total income avail-
able for consumption over time, thereby enabling the individual to shift
the consumption preference line upward. In such case, it would appear
that total satisfaction could be increased by modification of the income
stream such that as much as possible would be received presently, If

the time preference in consumption is oriented toward the present, as

may well be the case for low-income families, time preference in produc-
tion must also be oriented toward the present, That is, time preference
may be more oriented toward the present for production than for consump-
tion, but not less.

Another major reason for the postulated orientation of time prefer-
ence in production toward the present is that opportunities to decide how
to allocate a given income for consumption over time (given uncertainty
in future needs in consumption) became more restricted as the receipt
of that income is more remote from the present. One would suspect also
that there is considerable interdependence between time and the degree of
knowledge, i.e., that in most situations the more remote from the present
the time considered, the less the degree of knowledge and the greater the
uncertainties. Consequently, the greater the likelihood that time prefer-
ence in consumption, and thus, production, will be oriented toward the

present.
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Considering the function U = h(T/K), utility will be postulated as
decreasing with an increase in time but at an increasing rate, el,
Figure 2. This functional relationship will shift with changes in the
level of knowledge, (K). As the degree of knowledge decreases, the
level of the function will shift as depicted by 6,

It is generally agreed that an important element asspciated with the
utility of any object is the physical and mental exertion required to
obtain it. Even though these two types of exertion occur differently
in various activities, they may be treated as a single variable - effort.
Effort, or its opposite, leisure, has received much notice as a contribut-
ing factor to the rural low-income problem of the Southo15 The presup-
position to such an argument is that southern farmers place higher values
upon leisure than their northern counterparts, and this unique value
for leisure conflicts with monetary income earning incentives. Regég@—
less of the merit of this hypothesis, effort is a variable in valuiﬂé
production alternatives for farmers of any income level. 1If there is
increasing disutility associated with additional units of effort required
for an alternative in action, unrealistic results may be obtained from
our accounting procedures in farm management.- When comparing alterna-
tives with unequal requirements in effort, valuing family 1abor/at no
cost when underemployed, or at a fixed wage rate, gives greater advan-

tage to the higher labor using alternatives than placed upon such alter-

natives by farmers. That is, the postulated increasing disutility for

1ﬁcf. Bishop, "Public Policy", and Earl O. Heady, Economics of
Agricultural Productiom, pp. 4l7-k22.
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& Time

Figure 2, Illustration of Time Preference in Production with
with Two Levels of Knowledge
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additional effort, implies a supply function for family labor that is
upward sloping at an increasing rate. Also, the effort function would
be expected to change with change in the level of knowledge. To the
extent that the type of work or the degree of exertion (shoveling
manure versus plowing) differs between enterprises, there will be some
interdependence between the products produced and the disutility of
effort. This may be, in part, what is referred to in the literature
as enterprise preferences.

The annual monetary costs associated with the stock of capital used
are accounted for by equation (2.2). However, there are non-priced
aspects of capital considered by individuals in valuation of production
alternatives., Reduction in security associated with increased capital
use is related to degree of knowledge. There also is discounting for
additional capitaluse in a production alternative for reduction in oppor-
tunity to invest in consumption until the capital is replenished by the
realization of the consequences of action.l1+ This discounting varies
with the initial asset position, and it increases as time of realiza-
tion of the consequences is more remote from the present. Such discount-
ing on the capital dimension may be distinguished from the discounting
due to increase in time of receipt of income accounted for on the time
dimension, Referred to here, for placement, on the capital dimension,

is a discount for worsening of the asset position, as viewed by the

14,

The cost in reference is a non-monetary opportunity cost. Mone-
tary opportunity costs for competing production alternatives are excluded
as influential on the parameters of the value-space for particular alter-
natives in production.
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individual, as capital investment increases from a given asset position.
The additional discounting with less favorable initial asset position

is a premise used in defense of the proposition that low-income farmers
with unfavorable asset position must discount the future more than
higher income farmers due to the additiomal pressure of current consump-
tion on resources. This may be true. However, as indicated earlier,
such a situation is insufficient for explaining the preference for the
present in the receipt of income.

The knowledge dimension, relating to desire for‘certainty, excludes
interdependent effects of knowledge with other sources of utility. How-
ever, in conceptualizing the various economic values, the discounting
due to lack of knowledge and the discounting due to attitudes independent
of uncertainty are distinguished. With knowledge perfect, there would be
discounting with increases in time, effort or capital. With imperfect
knowledge, any additional discounting on these dimensions as well as on
the knowledge dimension, would be attributable to lack of knowledge. If
an individual is unaware of an alternative in production, such lack of

knowledge accounts for the complete lack of interest in it.
Decisgion Processes

In the earlier presentation of the utility theory, the necessary
conditions derived were for maximization of utility. Serious doubts
that the behavior of tne individual is maximizing have been raised by

several writers, Boulding asserts:
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The reason why the principle of maximization of profits in
the firm, and of utility in the household, has produced valuable
results is that divergence from the maximand is consciously recog-
nized as a stimulus to action and hence as a force tending to
bring the organism back to equilibrium once it has departed from
it. In biology, however, and in the equilibrium of many social
organisms, the 'maximization of utility' is a purely formal solu-
tion, incapable of any interpretive power, because the divergence
of the maximand from its maximum value is not an operative force
bestirring the organism to change.

It is clear that the concept of an equilibrium position of
an organism is a much more general concept than that of a maxi-
mum position, particularly if the divergence from equilibrium
is related to the dynamic forces which bring about change in the
organism. Thus in the case of a labor union it might be quite
proper to postulate as an equilibrium not that which maximized a
wage bill, or which maximized anything, but that which bore a
definite proportion ot some other wage in some other occupation.
It might well be that what drives union leaders is the fear of dis-
satisfaction among their members, and that what creates dissatis-
faction is not any absolute level of wages but rather the invidious
comparison with the wages of the man next door... It is clear that
many such models could be constructed, some of which might prove
useful in the interpretation of actual situations, but none of
which involved any 'maximizing' except in the most formal and
contentless sense... It may well be that the great bulk of human
behavior does not follow the patterns of sober, reflective maxi-
mization of advantage, but rather follows first the principle of
inertia (nobody does anything unless he has to!) and secondly the
principle of least resistance (if you have to do anything, you do
the thing that is easiest to do!). There is nothing which says
that the line of least resistance is the same as the line of
greatest advantage except the long, slow retribution of natural
selection. 1

Similar propositions have been advanced by others. For example,

Simon had advanced the principle of bounded rationality in an effort to

"take account ... of the empirical limits on human rationality, of its

finiteness in comparison with the complexities of the world with which

15K. E. Boulding, A Reconstruction of Economics, John Wiley and

Sons, Inc., New York, 1950, pp. 36=38.
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it must cope.16 The principle is stated as '"the capacity of the human
mind for formulating and solving complex problems is very small compared
with the size of the problems whose solution is required for objectivly
rational behavior in the real world - or even for a reasonable approxi~-

mation to such objective rationality."lT

In pursuing the idea of bounded
rationality and attempting to develop a model incorporating the principle,
Simon presents two additional processes of rational decision as follows:
1. (a) "Search for a set of possible outcomes (a subset, S'
in S) such that the pay-off is satisfactory (V (s) = 1)
for all these possible outcomes (for all s in S').
(b) "Search for a behavior alternative, (an a in A®) whose
possible outcomes all are in S' (such that a maps upon
a set, §_, that is contained in gt).»
2. "Search for a subset S' in S such that V (s) is satisfactory
for all s in S' (i.e., V(s) > k). Then search for an a in A
- s€s!
such that S, lies in S'."
where A denotes a set of behavior alternatives, A° (A°C A) denotes the
considered behavior alternatives; S, the outcomes of choice; V (s)
defined for all s in S, the utility of value placed upon each possible
outcome; and Sa, the set of outcomes if a is the chosen behavior
alternative.
Thus, Simon has postulated the organism as "satisficing" rather
than "optimizing". He has applied the principle of bounded rationality

in that his procedure does not require the assignment of cardinal util-

ities to the pay-off functions, V (s), but only that they be satisfactory;

161-1. A, Simon, Models of Man, John Wiley and Sons, Inc., New York,

1957, p. 198.
1T 1p1a,

lalbid., pp. 244-252,
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i.e., acceptable according to the organism's aspiration level. However,

this aspiration level may change over time depending upon the ease or

difficulty of discovering satisfactory alternatives and thus tend to

bring about a "near uniqueness'" of the solution.19
The approach taken by Simon suggests that individual farmers are

motivated by income goals or targets rather than by optimums, and that

these goals or targets fall considerably short of maximum positions of

equilibrium., Thus, a target but little above current income levels

would not produce the incentive necessary for making major changes in

current activities, When motivation by an individual is sufficient to

produce activity in search of higher incomes, a search for an appro-

priate alternative or alternatives for the purpose first gets underway,

and the extent of such searching, or learning, depends upon his success

in finding acceptable courses of action. If the searching is unsuccessful,

the aspiration level, or target, must adjust to the potentialities of the

environment to the individual,
Income Targets and Utility

From the preceding, two possible choice criteria are related to ﬁwo
assumptions about motivations: (1) an individual is motivated, contin-
uously, to achieve a maximum'utility‘by his activity, and (2) an indi-
ﬁidual is motivated toward higher utility positions only in occasional

periods when dissatisfaction with current achievement occurs., The first

19Ibidn, P' 25§| !



of these two approaches may or may not be consistent with the profit
maximization assumption underlying much of economics, and the second
approach is inconsistent with that assumption.20 Either could be con-
sistent with the very wide gap between the resource use position of low~
income farmers and the position in resource use consistent with maximum
economic efficiency.

The second assumption above is associated with the concepts advanced
by both Boulding and Simon. In terms of Boulding's concepts, even though
the current position of the individual was different from that position
for maximum utility, such difference would not generate an "operative
force'" sufficient to motivate the individual to change. Such lack of
motivation is not necessarily due to lack of knowledge of positions
with higher utility as would be the case with Simon's couception.

In terms of the theoretical model presented earlier, equations
(2.1)-(2n5),‘the approach taken by Simon would have the individual
farmer motivated by an income goal, say V = V¥ with V¥ being some net
monetary income less than the maximum possible.21 Thﬁs, equation (2.2)

becomes

m n
(2.12) W= 3 P Y, - I P_ X, .

20See discussion of utility maximizatiom, p. 11,

21This view of behavior is not inconsistent with the propositions
that individuals prefer more to less and that they will choose the higher
utility-yielding alternative from a mutually exclusive set in perception.
The view is that, in an ex ante sense, perceptions of "optimum' positions
of utility are unknown and unknowable for purposes of action, and the
target position is a sort of "subjective optimum".
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Now there is an infinite number of enterprise combinations yielding
a net monetary income of V¥ when V¥ is less than maximum net monetary
income. If the same amount of utility is associated with each of these
enterprise combinations or if differences are insufficient to motivate
the individual to change, than each possible combination is "satisfactory".
However, if there are major differences in the associated utilities, then
some criterion is required for selecting the organization the individual
would consider "most satisfactory'". A reasonable criterion would be that
the individual would select from those enterprise combinations producing
a net monetary income V¥ the organization yielding the greatest utility.

For such a criterion, the necessary conditions in terms of factor-
product and product-product substitution are the same as those of equa-
tions (2.4) and (2.10) with the marginal utility of income, %% , replaced
by a constant, £, where £> 0. For this case £ denotes the marginal
utility of money at the given income level, V¥,

The Simon model is a learning model with the knowledge of the
individual, i.e., his perception of alternative actions and consequences
of actions, being central to the theory. The individual will continue
the learning process until sufficient knowledge is gained for achieve-
ment of the income goal or until the cost of gaining additional know-
ledge is greater than the anticipated rewards. If the cost of acquiring
additional knowledge is zero, then the individual's ultimate income goal
will be the same as that for maximum utility, i.e., the individual will

be a "maximizer".22 For high costs of learning, only one or at most

220f. Owen H. Sauerlender, "Level of Aspiration and Classical

Utility Analysis unpublished Ph.D. dissertation, University of Minne-
sota, 1958.
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several alternatives would be perceived by the individual as "satisfactory",
For other alternatives, the knowledge of the individual would be inadequate
and, consequently, their associated utilities would be zero.

Whether or not the conception of behavior advanced by Simon is real-
istic, the idea of using income targets in farm management analyses of
low-income farms may have merit. Such targets chosen for the analysis
could provide sets of adjustment alternatives representing ranges in
improvements in resource use, althcuigh not necessarily the maximum
efficiency in resource use.

The utility theory presented earlier also supports the use of income
targets. Such support results from the implications of the necessary
conditions for utility maximization, equation (2.4). If, as suspected,
there are major non-monetary considerations in the valuation of produc-
tion alternatives by low-income farmers, then the level of income which
results in maximum utility would be less than the maximum possible income.
Consequently, failure to use capital in amounts sufficient to maximize
incomes as well as lags in adopting technical innovations may be related
to major non-monetary considerations by the low-income farmers. Even
though the targets chosen are below maximum incomes, the approach still
has relevance. Few, if any, low-income farmers could be expected to
adjust immediately to maximum income positions following publication of
research results on how this can be done. Time is required to adjust,

and the adjustment process may be in a series of steps.e5 Research

chf. Capital accumulation model presented in a later section of
this chapter,.
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results representing less change in present resource use would probably
be more acceptable even though in the long run the organization would

yield an income considerably higher than the targets used.
The Operational Models

The results of this study were not developed from direct applica-
tion of the theory of utility presented above. The operational model
chosen reflects some of the attributes of utility theory directly and
others indirectly.

The major reason for utilizing a model different from that used in
presenting tHe utility theory was the difficulty in obtaining estimates
not only of the parameters of the utility function, equation (2.1), but
- also of the parameters of a non-~linear production function, equation
(2.3).2%

The operational model was developed within the general framework
of the linear programming technique, The individual was assumed to be
seeking to attain some income target, say bk’ from the use of the
resources under his control. Let the ith resource controlled by the
individual be denoted by b, 1 % k. Then

(2.13) B = (b ey b))

1’ b2’ ' m

is a vector of quantities of the resources and the income target. Now

any of the resource utilization and enterprise combinations will be a

2LI'This is not meant to imply that cardinal measurement is required

for the utility an individual receives from an alternative in production.
It is believed that the individual would only be required to distinguish
between the satisfaction received from different alternatives or be in-

different the same as for the traditional utility theory of consumption.
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solution of the system

(2.1L) AP' £ B'
P >0
where the vector
(2'15) P = ("p]_: 92: KRN Pn)

denotes the productive processes or enterprises the farmer considers in
allocating resources and organizing the farming operation to produce the
specified level of income., Here, pj denotes the level at which the jt'h
productive process is utilized.

th

Any productive process, , will require some quantity of the i

P

3
resource or restraint, bi’ as well as producing net income (positive or
negative) in satisfying the income target, bk' Let this quantity be

denoted by a Then

ij’
(2.16) A= Caij)
is a matrix of size m x n specifying the requirements of each of the
resources or restraints by each of the productive processes.
There is an infinite number of combinations of activities, each
a solution of the above system, equation (2.13). Consequently, some
criterion must be established for selecting a combination. Now there
is no reason to suppose that the combination which minimizes the cost
of attaining the income target would be the "satisfactory'" alternative.
However, there is the possibility that the least-cost alternative would
be “good enough'. The criterion of minimization of the cost of attain-

ing a given income target was selected as an operatiomal procedure for

this analysis. Hence, the operational technique will be to minimize the
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linear cost functional
(2.17) F = CP'
subject to the linear res;raints, equation (2.16), where vector
(2.18) c =‘(c1; Chy oeey )
specifies the cost associatéd with each productive process.25
The operational model in the general form specified above does

not recognize directly any of the non-priced factors other than the

utility of money.26 However, this model does retain the concept of an

251n terms of continuous functions, with the production function
being non-linear, the criterion would be to minimize
n
C= 2 P_ X
X
=1 ¥y

m

W= 3 P Y -5PB X
=1 Yy * Xy 4

and ‘ f(Yl, YE, veay Ym, xl, Xe, 1oy xn) =0
with the necessary conditions being

where

i
——— £y »
Pyi ij = ij (L+K) ;420
for all i and j. Hence, the cost-minimization criterion also utilizes
the equi-marginal principle; the same principle used in maximization of
utility for a given level of income,

26If the theoretical model recognized only the utility of money,
i.,e., the model was

U=0v) -

m n
V= P_ Y, - Z P_X

i=1 Ji i j=1 xj J
f(Yl, Yo, weny Yo, Xpy Xy e, X)=0

then the necessary conditions for maximization.of.utility would be
P —w=P
8X X,
Yo ]

for all i and j; the same conditions as for maximum profits.
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income target., This use of income targets and other procedures dis-
cussed later result in indirect recognition of enterprise preferences
and other non-priced factors.

The extent to which the operational model reflects the influence
of the priced factors, as well as the utility of money, will be essen-
tially the same for the theoretical model as for the traditional
theory of the firm. Comparisons of the concepts of linear programming
and the traditional theory of the firm have been presented by others.aT
Consequently, these relationships will not be discussed here. However,
one possible application of the linear programming model formulated will
be considered. The use of the income target and cost minimization cri-
terion permits the determination of the least-cost combination of
resources for a given level of net income. In addition, by choosing
successively higher income targets, the expansion path of the firm
from some low-income position to the level of resource use for maximum
profits can be approximated. For example, consider the firm with QA
units of resource b1 and OB units of resource b2, Figure 3. Assume

that there are three activities, Pl-Pj, with the equal income levels

denoted by I. < I, < I,. The equal cost lines are designated by Cl

) NV iEpnNTay

< 02 < Cj' For an income target of I

resources would be OG units of b

1’ the least cost combination of

and OH units of b For succes~

1 8
sively higher incomes, the expansion path would be as indicated by the

27Robert Dorfman, Application of Linear Programming to the Theory

of the Firm, University of California Press, Berkeley, 1951; Robert
Dorfman, Paul A. Samuelson and Robert M. Solow, Linear Programming and
Economic Analysis, McGraw-Hill Book Company, Inc., New York, Chaps. 6-T;
R. G. D. Allen, Mathematical Economics, Macmilland and Company, Ltd.,
London, 1957, Chapter 16; and Earl O. Heady and Wilfred Candler, Linear
Programming Methods, Iowa State College Press, Ames, 1958, Chapter 2.
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Figure 3. Illustration of Expansion Path with a Linear Model
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arrows, line DEF, with point F corresponding to the maximum income from
the given quantity of resources.

The extent to which the operational model reflects the influence of
the non-priced aspects of factors must now be examined. The input-output
coefficients used in the programmiﬁg problem incorporate, to some extent,
consideration of the non-priced aspects of factors by an individual
farmer. For example, conéider‘the production function, Y = P(Xl 'X2>’
Figure 4. The line CAD denotes the ratio between the price of Xl and
the price of Y. Hence, point A represents the level of inputs and result-
ing output for maximum profits. As was pointed out earlier in this
chapter, the level of outputs and of inputs for maximization 6f utility
may be either greater or less than that for maximum profits. It is
believed that for farmers in a low-income area the utility maximiza-
tion output is less thaﬂ that for maximum profits, say point B. Now
both of these combinations.of X, per unit of X

1 2
of output may be reflected by the process vectors for the linear pro-

and the resulting level

gramming problem, For example, let VA, in Figure 5, denote the combina-
tion represented by point 4 and VB that represented by point B. Hence,
choice of VB as the process vector for the programming problem, to a
degree, reflects the influence of the associated disutilities.. From an
operational viewpolnt, choice of input-output coefficilents representa-
tive of existing conditioﬁs in an area, rather than some reflecting
experimental results, would be expected to yleld more realistic and
acceptable results.

Another source of implicit recognition of utility in the opera-

tional model is the enterprises or productive processes selected for
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Figure 4,

Illustration of Resource Use and Production
Below Profit Maximization
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consideration. Theoretically, there is an infinite number of produc-
tive processes, each different (i.e., that are not linear combinations
of the others), from which the farmer must choose a combination to form
a farm organization. The application of the linear programming tech-
nique requires that some finite number of enterprises be selected for
the model. Practical considerations limit this to a relatively small
finite number of processes. As a practical matter, many of the infinite
number of processes may be excluded on the basis of not being suffi-
ciently different from other activities to warrant consideration. Still
other processes may be excluded as being dominated by the remaining
activities, However, the activities finally selected for consideration
in the model may have been chosen largely on the basis of preferences,
iﬁplied or otherwise, of the farm operator.28 Hence, the model con-
tains some implicit consideration of enterprise preferences initially;
however, once specified, enterprises are selected for the optimum plan
on the basis of costs (returns) only. Empirical results from use of

this model are presented in the chapter to follow.
Capital Accumulation

One of the major problems faced by a farm operator in an under-

developed area is that of accumulating assets sufficient to produce a

28

The researcher's perception of alternative activities also

limits the range of alternatives considered. Even if profit maximiza-
tion were the criterion, there is no guarantee that the optimum solution
ylelds the maximum profit possible; only that the optimum 'combination
maximizes profits from the activities considered. There may be some
alternative not perceived by the researcher which would increase profits.
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higher net income. The problem becomes more difficult with lower
initial resources and leveis of net farm income. Farmers are also
concerned with determining how the farm organization changes from one
production period to another as asset accumulation proceeds. Thus
more direct consideration of the effects of time as a factor as well
as examination of the problems associated with capital accumulation
appeared necessary.

Consideration of these factors resulted in the utilization of
the general technique in a model similar to that discussed by Loftsgard
and Heady.29 The major difference between their model and the model
presented below is the criterion for selecting the optimum combination
of resources. The model presented here is based on the cost-minimizing
assumption while the Loftsgard-Heady model determines the optimum com-
bination of resources as that which maximizes expected profits.

The Hicksian procedure for dating inputs and outputs was followed
for this model. The resource restrictions and restraints for the t

different time periods may be denoted by

(2.19) BBt N o, B
where
k k .k k
(2.20) B = (Bl, by, +vey bp) Clowds 85 e, . 8)
represents the resource restrictions and restraints in the kth time

period, with bk

1 denoting the income target.

29Laure1 D. Loftsgard and Earl 0. Heady, "Application of Dynamic

Programming Models for Optimum Farm and Home Plans," Journal of Farm
Economics, Vol. XLI, No. 1, February, 1959, pp. 51-62.




29

Similarly, the available processes may be denoted by

(2.21) e = (24, 8%, ..., B%)
where

. k k  k k

(2'23) P = (Pl’ Pg) veey Pn)

represents the processes considered for the kth time period,
. t
If the level of all processes in the k b time period is independent
of the resource restrictions for all other time periods, then the coef-

ficient matrix may be designated by

(2.23) a=at o ... 0
0 A2, 0
P :
0 0 Ak

If the process level is not independent, then

(2.24) a = (A, 4%, ..., 4Y
represents the coefficient matrix where Ak will be a sub-matrix of the
requirements in all time periods of the processes of Pk.

Hence, the organization of the farm operation during the t periods
of time will consist of some solution of the system

(2.25) AP' £ B'
subject to the restriction that no pfocess will be feasible at a nega-
tive level, i.e., that P];} 0.

As indicated previously, the optimum solution will be that which
minimizes

(2,26) F = CP?

subject to the above restrictions, where

. 1 2 t
(2.27) c=(C",Cc, ..., C)
and
k k k k
(2.28) C" = (cl, Cyy wney ©)



with c?(j:l, 2, ..., n) being the cost associated with the jth pro-
ductive process in the kth time period.

It is apparent that the model as presented permits consideration
of variations in enterprise combinations and the resource situation in
different production periods over time. Not so apparent is the recog-
nition of time preference in the receipt of income. Some recognition
of such preference was incorporated in the application of the model.
Income targets were established at successively higher levels for
periods more remote from the initial period, thus implying that an
acceptable plan for all periods would have to generate higher net
incomes in the future.

The procedure used in specifying the capital borrowing activity
for this operational model also recognizes the influence of time pref-
erence in the receipt of income. One of the most important factors
influencing the feasibility of capital borrowing may well be the time
preference orientation of receipt of income toward the present result-
ing from subsistence requirements of the farm family. If the subsis-
tence requirements for the farm family coincide with the current as
well as the future net income, as depicted by line AB, Figure 6; then
relatively high net returns are required for capital borrowing to be
feasible.” For example, consider the capital borrowing activity as

specified for the application of the capital accumulation model in

3O'I.‘he concept of lack of investment or actual disinvestment by
the individual at sufficiently low levels of income is comparable to
formulations of the investment function in the aggregate sense. Cf,
Kenneth E., Boulding, Economic Analysis, 3rd., ed., Harper and Brothers,
New York, 1955, pp. 294-295.
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this study. The terms of the loan were six percent interest on the
unpaid balance with the principal to be repaid in 20 equal annual

installments. Now the cost of borrowing (the ¢, value) would be only

J
six cents per dollar of unpaid principal in each year. Such implies
that in order for capital borrowing to be feasible, additional total
income in an amount greater than or equal to the cost must be produced
for the entire period of the loan. This additional income is repre~
sented by the area ABDC, Figure 6.

Provisions have been made for payment of the annual installments
on the principal. Assume the additional income produced by the loan
annually is only six percent of the initial principal, as depicted by
line CGJ. Further assume that principal repayments amount to CF = DH
annually, and the area CDHGF represents total amount borrowed. Since
a net income of OA is required for subsistence, and additional income
only amounts to AC, total required principal repayment is not provided
for until tl , after the seventeenth year in this example, when the
annual additional income is the same as annual principal repayments
plus interest. Thus, for the specified capital borrowing activity to
be feasible, additional income produced must at least equal annual
principal repayments plus interest charges, Otherwise net income
available for family expenditures would be less than that required
for subsistence. Under the terms of the loan, additional income would

have to be equal to 1l percent of the principal in the first year, 10,7

percent in the second year, 1l0.l percent in the third year, etc.



Empirical results from use of this capital accumulation model
are presented in Chapter IV, Some operational considerations in use

of the model are deferred for discussion in that chapter,
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CHAPTER III
RESOURCE ADJUSTMENTS

The trend in the Quachita Highlands area of Oklahoma has been
toward a system of farming organized around an extensive livestock
operation, primarily cow-calf enterprises, and related pasture,
hay, and feed and cash grain crops.l In general, production of cash
grain crops has been on a very limited scale.

Farmers in the area who are interested in increasing incomes
have four possibilities in adjustment: (1) an increase in the amounts
of farm resources, (2) an increase in the productivity of resources
used in the same enterprises, (3) an increase in the amount of off-
farm work, (4) changes in resource combinations for existing enter-
prises with present technology, and (5) change to higher income
yielding systems of farming, i.e., shift from beef cattle and field
crops to enterprises such as dairy, poultry, and/or vegetable or
other speciality crops as the main sources of income. Either type of
adjustment or some combination of them could result in higher
incomes for farm family use.

The fifth alternative, development of new or different enter-
prises, will not be examined in this study. The question of which

of the other four types or combinations of types of adjustment will

ICf. Jimmie J. Gigoux, "Agricultural Development and Production

Efficiency in Latimer County, Oklahoma," unpublished Master of Science
thesis, Oklahoma Agricultural and Mechanical College, Stillwater,

August, 1957, pp. 21-23.
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be most acceptable to farmers in the area can not be answered here.
However, some indication of the extent to which farm family incomes
may be increased by each alternative or combinations of alternatives
may be gained from the results presented in this chapter.

The results were obtained from an application of the static
linear programming model to different cases selected to reflect
the four alternative adjustments. Certain characteristics common
to all of the cases examined will be presented next, Following
the general specifications of the cases will be a presentation of

the results.
General Specifications

The time within a year when receipt and expenditure ot income
occurred was expected to intluence decisions made by the farm operator
relactive to time of year for working off farm, Generally, income from
farming is received from September through November. With sufficient
income for subsistence during this period and the months immediately
following, off-farm work at this time may be less interesting to the
farmer than it would be later, say the following summer. Some recog-
nition of the timeliness of income and expenditures was incorporated
in the model used. For all cases with results reported in this chap=
ter, the annual income target was divided into equal quarterly income

targets with December-February being the first quarter.2 In addition,

2Operational limitations on the size of the model precluded
consideration of more than four income targets.



operating costs had to be financed from receipts or designated income

in addition to the income target for the quarter in which the cost
occurred, Provisions were made for carryover of income from one quarter
to another. Each quarterly income target could be satisfied by either
farm or non-farm income or both, depending upon the assumptions for the
particular case,

Results of a rural survey conducted by the Department of Agricul-
tural Economics, Oklahoma State University, were used to develop the
initial resources and restraints other than proportions of land of
each quality for the basic farm unit of the cases examined.j For the
initial cases the amount of land in the farm was slightly larger than
the average size of farm in the survey., The amount of land in each
class was determined from estimates of county agricultural workers in
the area. The county agricultural workers distinguished four classes
of land: (1) the open bottomland formed by alluvial deposits from the
small streams, (2) the deeper, more fertile and less steep open upland
was termed "good upland", (3) the shallow, steep, stony, less produc-
tive open upland was called "poor upland", and (4) all forested land
was denoted as '"forested upland",

Provisions were made for hiring additional farm labor as needed
at the average rate for the area, as determined by the survey, of 65
cents per hour, Off-farm work by the farm operator up to the maximum
amount specified for each particular case would yield a return, net of

transportation costs, of one dollar per hour,

5Back, 'Problems of Rural People in Latimer County.
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For the farms in the survey, farm family and operator labor avail-
able per farm averaged slightly more than the equivalent of one man
working full time for ome year. For this analysis the farm family and
operator labor available was established as one man-year equivalent and
was available where required at zero cost. Hours of labor available
were computed on the basis of five days of eight hours each per week.

The specific farm enterprises considered were as follows:

(1) A cow-calf enterprise with calves to be dropped in the Spring

and sold the following Fall.

(2) A corn enterprise on bottomland and on good upland with the

production to be sold rather than fed.

(3) Grain sorghum on both bottomland, and good upland, as a cash

crop.

(4) Bermuda-clover pasture on either of the three classes of land;

bottom, good upland, or poor upland.

(5) Native pasture on the same land classes as bermuda-clover

pasture as well as forested upland,

(6) Prairie hay for feed grown on either bottomland or good

upland.

(7) Lespedeza hay for feed grown on either bottomland or good

upland,
Other activities considered which are discussed in detail in other parts
of this section were off-farm work by the farm operator, hiring farm

labor, and borrowing capinl.h

hTha applicability of the results may not be restricted entirely to
these activities. Substitutes may be appropriate when resource require-
ments, costs, and returns are similar to the enterprises considered.



The inputs and outputs for the bermuda-clover pasture activity
were determined as the annual average inputs and outputs for this
activity over a l2-year period. That is, such inputs and outputs
reflect (1) the resource requirements and costs for initial establish-
ment, (2) costs and resource requirements for maintenance within the
l2-year period, and (3) the deferred income from loss of grazing during
the year of establishment.

Capital for investment in livestock for the initial cases was
assumed to be available in an amount equal to the average investment
in livestock on farms in the survey of comparable size, unless other-
wise specified for a particular case. Such capital was available at
zero cost.

In all of the cases examined, production of beef cattle was the
only activity requiring investment capital. Consequently, the specifi-
cation of the activity for borrowing additional investment capital was
designed to reflect the terms of credit institutions in the area for
intermediate term credit., The borrowing activity permitted additional
investment capital to be borrowed at an interest rate of six percent
on the unpaid balance. Repayment of principal was to be made in five
equal annual installments. Another restriction was that the amount
borrowed could not exceed fifty percent of the value of land and build~-
ings at the average value for the surveyed farms of $25 per acre.

Prices received and paid were based on weekly livestock market
reports, a series maintained by the United States Department of Agri-
culture, and a survey of equipment dealers serving the area. Input=-

output coefficients were developed from a survey of county agricultural
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workers in the area and from secondary sources. Two sets of input-
output data were obtained from the agricultural workers: '"average"

and "above average". Since all these data apply for tractor and equip-
ment and many farmers in Latimer County use horses or mules and corres-
ponding equipment, the "average" obtained from the agricultural workers
is above average for all farmers in the county. A more detailed dis-
cussion of sources of data and enterprises considered is contained in
Appendix B. Prices used and enterprise budgets are also reported in
Appendix B. Input and output coefficients reflecting average manage-

ment were used for all of the cases except case 221.

Case Results

A number of different cases were examined by use of the static
model. The presentation of the results obtained will be organized
according to the specific situation for which a given case or set of
cases was developed. The situations examined were (1) the effect of
variations in the income target on the organization (i.e., the amounts
of each enterprise and the resource use) of a farm of a given size,
(2) the effect of an off-farm work opportunity on enterprise combina-
tions and resource use, (3) the differences in enterprise combinations
and resource use for ownership versus custom hire of machinery and
equipment, (4) the effect of increasing yields on enterprise combina-
tions and resource use as well as the income earning potential of a
farm of a given size, (5) the resource requirements for producing farm

incomes above the $1,878 average family income of rural residents in the
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survey, and (6) the effect of variations in the quality of land in the
farm on the resource requirements for higher net incomes.

The Income Target and Farm Organization: Four cases (101-104) were

used to examine the effect of varying the income target on the optimum
combination of farm enterprises (i.e., the combination of enterprises
resulting from the solution of the model for a particular case).5 No
off-farm work opportunity was permitted in any of these cases in order
to confine the effects of varying the income targets to the farm opera-
tion. The annual income targets were varied in $200 increments from
$400 for case 201 to $1,000 for case 104 (Table I). Other initial
restraints were the same for each case,

The least-cost combinations of resources for the specified income
targets for cases 101-103 and case 104, the maximum farm income, are
indicated in Table II.6 The number of animal units of beef cattle
ranged from 9.2 for case 101 to 18.6 for case 1035. For the higher
income targets, most of the grazing requirements were furnished by
improved pasture as compared to native pasture at the lower income

levels. Corn production was excluded for the lower income levels

5The cases with inputs and outputs based on custom hire of machinery
and equipment were designated by the digit one in the hundreds position
of the case number, The two lower order positions of the case number
were used to distinguish between cases. The digit two in the hundreds
position of the case number denotes use of owned rates for machinery and
equipment. The initial resources and restraints were the same for both
equipment situations when the identical digits appear in the same order
in the two lower order positions of the case number.

6The results obtained from the use of the linear programming tech-
nique have been rounded for the tabular presentation. Consequently,
incomes greater than or less than the income target are indicated for
some of the cases.



TABIE I

INITIAL RESTRICTIONS FOR CASES 101-10k

|

Ite& Unit Amount
»
duarterly income target
Case 101 Dols. 100
Case 102 Dols, 150
Case 103 Dols, 200
Case 104 Dols. 250
Other restrictions, cases 101-10L4:
Labor available, Dec.-Feb. Hrs. 514
Labor available, Mar,-May Hrs. 525
Labor available, Jumne-Aug. Hrs. 525
Labor available, Sept.-Nov. Hrs. 520
Bottomland Acres 26
Good upland Acres 60
Poor upland Acrés 40
Forested upland Acres 118
Maximum capital borrowing Dols. 3,000
Investment capital Dols. 5,250
Off~-farm work Hrs. o]
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TABLE II

NET INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR
REQUIRED FOR CASES 101-104

I:em Unit '101 Améun:;gfor Casiogumber — %

Net férm income Dols.  LOO 600 808 996
Operating costs Dols. 387 690 1,168 1,488
Net farm return per dollar

of operating cost Dols. 1.03 87 .68 67
Enterprises:

Beef cattle A.U. 9.2 15.1 18.6 18.3

Bermuda-clover, bottomland Acres 0.0 20.0 11.6 0.0

Bermuda-clover, good upland Acres 0.0 6.4 25.2 25.7

Bermuda-clover, poor upland Acres 0.0 0.0 28.4 40.0

Corn, bottomland Acres 0.0 0.0 8.4 20.0

Native pasture, bottomland Acres 6.2 0.0 0.0 0.0

Native pasture, good upland Acres 60.0 25.3 0.0 0.0

Native pasture, poor upland Acres 26.4 40.0 11.6 0.0

Native pasture, forested

upland Acres 118.0 118.0 118.0 118.0

Prairie hay, bottomland Acres 15.8 0.0 0.0 0.0

Prairie hay, good upland Acres 0.0 28.3 34.8 34.3
Total investment? Dols. 7,610 8, 6l2 9,255 9,202
Farm labor required Hrs. T1 117 143 141
Idle land Acres 13.6 0.0 0.0 0.0

#Investment in land and buildings, livestock, and machinery and
equipment.
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(cases 101 and 102) but it was an enterprise for the higher income
levels (cases 103 and 104),

Labor requirements for each case ranged from 71 hours (case 101)
to 143 hours (case 103). The highest total investment in land and
buildings and livestock of $9,255 was required for case 103.

The case results presented in this section were developed to pro-
vide an indication of the effect of varying the income target on the
enterprise combinations and resource use. These results indicate that
attainment of the higher income targets would require an increase in the
improved pasture and corn enterprises relative to beef cattle as well es
an increase in the size of the beef enterprise. For income targets
nearer the maximum farm income of about $1,000, corn on bottomland would
substitute for improved pastures on bottomland. Labor requirements for
all cases were low, This was due in part to the equipment being hired
at custom rates. With custom hire, labor required for operating the
machinery and equipment was also furnished. For cases 101-104, 89 to
97 percent of the labor available was unused in the operation of the
farm,

Off-Farm Work and Farm Organization: Five cases (105-109) were used to
examine the effect of variations in opportunity for off-farm work on the
enterprise combinations and resource use for a farm of a given size., For
the cases examined, acres of each type of land, labor, and capital avail-
able initially were the same as for cases 101-104.

Income targets were varied in $600 increments from $800 for case 105
to $3,200 for case 109 (Table III). The amount of off-farm work permitted

also varied in 400 hour increments from 400 hours for case 105 to 1,600



TABLE III

INITIAL RESTRICTIONS, NET INCOME AND LABOR UTILIZATION

Item

Unit

FOR CASES 105-109

54

Amounts for Case Number

105 106 107 108 109

Initiél restrictions:

Annual income target Dols., 800 1,400 2,000 2,600 3,200

0ff-farm work Hrs. iTele) 800 1,200 1,600 2,084
Net income:

Farm Dols Loo 600 808 996 90k

Non-farm Dols. Loo 800 1,200 1,600 2,084

Total Dols 800 1,400 2,008 2,596 2,988
Labor utilization;

Farm labor Hrs. 1 117 143 141 141

Work off-farm, Dec.-Feb. Hrs. 0 0 209 L62 514

Work off-farm, Mar.-May Hrs. 0 479 479 479 525

Work off-farm, June-Aug. Hrs. iTele) 321 512 512 525

Work off-farm, Sept,.-Nov, Hrs, 0 0 0 147 520

Hire farm labor Hrs. 0 0 0 0 141

Total operator labor used Hrs, 471 917 1,343 1,Thl 2,084
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hours for case 108 and then to 2,084 hours, the total amount of labor
available, for case 109. These variations in the income targets and
off-farm work opportunity were used to examine not only the feasibility
of different levels of off-farm work for achieving higher family income,
but also the influence of the pressure of h;gher income targets on the
least-cost combination of resource.

Off-farm work by the farm operator up to the maximum allowed was
an activity in the optimum plan for each of the cases (Table III),
For the lower levels of off-farm work, the work generally occurred in
the second and third quarters, while for the higher levels, the work
was distributed about equally through all quarters. Since income from
the farm operation was received in the fourth quarter, September-Novem-
ber, the lowest incidence of off-farm work was indicated for this quarter.
The income target was not attained in case 109, but it was attained in
all other cases. The net income of $2,988 for case 109 was the maximum
income from a combination of farming and off-farm work. For this case,
full-time work off farm by the farm operator was indicated. Hence, all
labor required for operation of the farm was hired.

Farm enterprise combinations and resource use for cases 105-108
were the same as for cases 101-104, respectively (Table II). The
farm organization for case 109 was also the same as for case 104. The
differenc of $92 in net farm income between cases 104 and 109 was due
to differences in amount of hired labor between these cases.

The nature of the substitution relation between working off farm
and the production of row-crop enterprises can be inferred from the

results. For example, for a given income target, an increase in the
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opportunity for off-farm work would have resulted in'a lower requirement
for income from farm sources. Hence, as the off-farm work opportunity
would increase, the acres of corn in the optimum solution would decline;
Further, asAsuccessively higher levels of off-farm work occurred, native
pasture would substitute for improved pasture, and returns per dollar of
operating cost would increase,

The effect of the amount of off-farm work by the farm operator on
resource combinations and enterprises has been examined in this section.
The case results presented indicate that off-farm work by the farm
operator up to the maximum amount permitted would be a feasible alter-
native when combined with the different farm organizations for produc-
ing farm family incomes higher than the average income from all sources
per farm family in the survey. In addition, the lower income targets
of say, $1,800, could be attained with 1,200 hours of off-farm work and
a farm organization consisting of extensive enterprises (Table II).

Owned Versus Custom Hiring of Machinery and Equipment: In general,

very little machinery and equipment is utilized or owned by farmers in
the Quachita Highlands area. Some justification for this lack of owner-
ship of machinery and equipment is indicated by the case results presented
in this section,

The same initial restrictions as for case 104 were used for the
analysis. However, the costs and returns of the activities considered
and other input-output coefficients were for ownership of all equipment
other than specialized machinery for harvesting and bermuda sprigging.
In addition, machinery depreciation charges of $553 were added to the

$1,000 annual income target of case 104 (Appendix Table V).
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For case 20k, the maximum income from the farm operation amounted
to $1,432. This income, net of depreciation for machinery and‘equip-
ment, would be $879. About the same number of.animal units of beqf
were included in the farm organization for case 204 as for case 104
(Table IV). The difference inbthe two organizations was a shift in
part of the acreage in prairie hay to lespedeza hay. Consequently,
the hay requirements of the beef enterprise were produced on a slightly
smaller acreage for case 204,

With custom hire of machinery and equipment, all labor required
for the operation performed is usually hired. The costs of custom
hire include the cost of such labor. Consequently, case 204 required
467 hours of farm operator labox as compared to 14l hours for case 10k,
or a difference of 326 hours. Hence, to the extent that the disutility
of effort influences the acceptability of the results, ownership of
machinery and equipment would be even less satisfactory. Such also
would be expected for farm organizations yielding incomes of less than
the maximum. However, on the basis of the results of cases 101-104,
custom hiring of equipment would require less labor per dollar of net
income and perhaps, therefore, would be more satisfactory than owner-
ship of equipment.

Results for case 210 were obtained by making one modification in
the initial restrictions of case 204 - the capital restriction was
changed to permit borrowilng for investment in livestock at zero cost
(Table IV). This modification resulted in an increase in the size of
the beef cattle enterprise by about two animal units. Other resource

use changes were an increase in the acreage of improved pasture and a



TABLE IV

NET INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR REQUIRED

FOR CASES 204 AND 210

Amount for Case Number

Item Unit ook 510
Net farm income Dols. 879 _88%
Operating costs Dols, 1,075 1,237
Returns per dollar of
operating costs Dols. .82 .72
Enterprises:
Beef cattle AU 18.6 20.5
Bermuda-clover, good upland Acres 26.9 34.3
Bermgda-clover, poor upland Acres hO:O MOfO
Corn, bottomland Acres 20.0 20.0
Corn, good upland Acres 0.0 0.0
Prairie hay, good upland Acres 29.8 0.0
Lespedeza hay, good upland Acres 3.3 25.7
Native pature, forested
upland Acres 118.0 118,0
Total investment? Dols. 16,169 16,501
Farm labor required Hrs. L67 553

®Investment in land and buildings, livestock, and machinery and

equipment,
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reduction in the total acreage used for hay. This reduction in hay
acreage was possible because of the higher yields per acre obtained
from lespedeza for hay., Even though the size of the livestock enter-
prise increased, net farm income increased only about six dollars. At
the same time, an increase of approximately $332 in investment in live-
stock and 86 hours in the amount of labor required was necessary. With
no cost for additional operator labor, net returns to additional invest=-
ment were at a rate of 1.5 percent,

In summary, the objective of this section was to examine enter-
prise combinations and resource use when equipment was owned as com-
pared with custom hire of equipment, The results presented for the two
cases indicate lower maximum net returns for owned as compared with
hired equipment., 'Enterprise combinations differed little between
equipment situations. The beef cattle enterprise was slightly larger
and some lespedeza hay was produced when equipment was owned as com-
pared to no lespedeza hay production with custom hire of equipment.

In addition, labor required for operation of the farm was considerably
higher with ownership of equipment. The results also indicated that
perhaps ownership of equipment woufd not be preferred to custom hire

for the farm situations programmed if there 1is disutility for operator
and family effort or if high net returns per dollar invested are expected.
Net Farm Income and Higher Yields:‘ Case 221 was developed in order to
examine the effect of increasing ylelds on the amount of net farm income.
Inputs and outputs for this case were those of above average management
as reported by county agricultural workers in the area (Appendix Table

XIV). The same initial restrictions and restraints as for case 20k
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were used for this case except for a higher income target - $1,600 net
of depreciation.

A maximum net farm income of $1,374 was obtainea for this case
(Table V). Thus, the change in yields from average to above average
resulted in an increase in net income of $495.

The optimum combination of enterprises for this case, as com-
pared with cases 20k and 210, consisted of a larger corn enterérise and
a smaller beef enterprise. Farm labor required increased by 70 hours
over case 210 while investment required for livestock declined slightly
over $1,000.

The shift of resources from the beef enterprise to corn production
with an increase in yields of corn does not imply that the returns per
dollar of operating costs were greater for corn than for beef. Some
evidence that the converse was true is reflected by lower returns per
dollar of operating costs for this case as compared to the other two
cases (cases 204 and 210, Table IV). The increase in the size of the
corn enterprise at the exﬁense of beef cattle was dué to a higher net
return for corm per unit of:the limiting resources.

The results for case 221 indicate a higher net farm income than that
of the previously discussed cases incorporating the assumption of custom
hiring of machinery. However, lagor requirements were U482 hours greater
for this case than for case 104, Due to the higher total investment
including machinery and equipment, returns to investment were less for
this case than for case 104 (Table II).

Only this one case was used to examine the effect of higher yields

on the farm organization. Although the net farm income for this case



TABLE V

NET INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR
REQUIRED FOR CASE 221

61

Item Unit Amount

Net farm income Dgls, 1,374
Operating costs Dols. 2,119
Returns per dollar of

operating costs Dols. .65
Enterprises:

Beef cattle A.U. 14.6

Bermuda-clo#er, good upland Acres 0.0

Bermu&a-clover, poor upland Acres 4o.o

Corn, bottomland Acreé 20.0

Corn, good upland Acres 41.8

Prairie hay, good upland Acres 0.0

Lespedeza hay, good upland Acres 18.2

Native pasture, forested upland Acres 118.0
Total investment® Dols. 15,469
Farm labor required Hrs, 623

1

BInvestment in land and buildings, livestock, and machinery and

equipment.
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was over 50 percent higher than that for case 204, it was still below
the average income from all sources of families in the survey.

Resource Requirements for Higher Farm Incomes: The resources available

initially for all of the preceding situations were not sufficient for
producing incomes above the average income from all sources for families
in the survey except in combination with an off-farm work opportunity,
The remaining alternative for higher farm incomes with the livestock-
field crops system of farming mentioned earlier was increasing the
resources controlled by the farmer.

Six different cases, three with owned equipment (cases 211-213) and
three with custom hire of equipment (cases 111-113) based on three dif=-
ferent farm sizes, were programmed in order to examine the resource
requirements for different levels of net farm income. The size of the
three famms used were 640, 720, and 860 acres with other limiting
resources and restraints except operator labor in the same proportions
but at a higher level than for case 104 (Table VI). The amount of labor
available was not increased for these cases. Farms of the above sizes
were selected for two reasons., First of all, the previous results indi-
cated that farms of these sizes would be required to produce the higher
incomes, and second, it was believed that better comparisons between
case situations could be made with farms of specific sizes.

The income targets used for these cases and for all of the cases
in the following section were higher than the average income of families
in the survey. How much higher these targets should be is arbitrary,

For cases 111-113, an income target of $3,000 was selected. Income



TABLE VI

INITIAL RESTRICTIONS FOR CASES 111-113

Item

Amount for Case Number

Unit 111 110 113
Quarteriy income target Dols. 750 750 750
Labor available, Dec.-Feb, Hrs. 51k 51k 514
Labor available, Mar.-May Hrs. 525 525 525
Labor availableq June-Aug. Hrs. 525 525 525
Labor available, Sept.-Nov. Hrs. 514 514 514
Bottomland Acres 53 60 T2
Good upland Acres 160 180 205
Poor upland Acres 107 120 153
Forested upland Acres 318 358 L8
Maximum capital borrowing Dols. 8,000 8,000 . 8,000
i ,
Investment capital Dols. 8,665 9,750 11,650
6£f-farm work Hrs, 0 0 0
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targets for the other cases will be presented in conjunction with the
discussion of the case results.

The results obtained for cases 1lll and 112 are shown in Table VII.
The income target was not attained for case 111, but was almost reached
for case 112. The results for these two cases consist of enterprises and
resource use in the same proportions but at a larger scale than for case
104 discussed in an earlier section. In other words, these two cases are
linear expansions of case 104, The results and limiting resources of
other cases presented in prior sections could be multiplied by scme
expansion factor to provide resource requirements for producing & speci-
fied level of income. However, such expansion would not permit veria=-
tions in the amounts of resources used to produce & specified net income,
Stated differently, for a given bundle of resources, income targets dif-~
fering from the maximum income by various amounts would not be reflected
by the linear expansion of the results of a particular case. Certsinly
such linear expansions would be appropriate in some instances, However,
in order to make comparisons between equipment eltuations in this sec-
tion and between variations in land quality in the next section based on
farms of a specific size, none of the results for the following cases
were computed as linear expansions.

The results for case 113 indicate that the income target of $3,000
was attainable on an 860-acre unit (Table VII). The enterprise combing=-
tions for this case consisted of less corn, more hay, and more native
pasture relative to beef cattle and improved pasture than for cases 1lll

and 112.



TABLE VII

NET INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR
REQUIRED FOR CASES 1l11-113

Item

Unit

Amounts for Case Number

111 112 115 .
Net farm income Dols. 2,650 2,987 3,006
Operating costs Dols. 3,967 4,463 3,785
Nét farm returns per dollar ‘
of operating costs Dols. .67 67 .79
Enterprises:
Beef cattle A.U, 48.8 54.9 67.0
Bermuda-clover, bottomland Acres 0.0 0.0 48.8
Bermuda-clover, good upiand Acres 68,4 7.1 80.2
Bermuda-clover, poor upland Acres 107.0 120.0 40.9
Corn, bottomland Acres 53.0 60.0 23,2
Native pasture, poor upland Acres 0.0 0.0 liz,1
Native pasture, forested
upland Acres 318.0 358,0 428.0
Prairie hay, good upland Acres 9l1.6 102.9 124.8
Total investment® Dols. 2,540 27,607 33,225
Farm lébor required Hrs, 376 : hz3 513

®Investment in land and buildings, livestock, and machinery and

equipment,
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The extent to which additional land andinvestment in livestock sub-
stituted for operating costs is revealed from a comparison of the results
of cases 112 and 113, If land were valued at the average value for the
surveyed farms of $25 per acre, the value of assets for case 113 was
$5,618 greater than for case 112, while operating costs was $678 lower.
Hence, for each additional dollar of capital invested, operating costs
were reduced by about 12 cents.

The same initial restrictibns as for the above three cases were
used in the analysis for ownership of machinery and equipment. One
difference was that an annual income target of $3,500 was specified for
these cases. This specification was made in order to include machinery
and equipment depreciation charges as part of the target above the approx-
imately $2,950 net income for farm family expenditures. The $2,950 in-
come target was only slightly lower than the maximum income from the
720-acre farm when equipment was custom hired.

The income target assumed for these three cases (211-213) was in
all instances below the maximum net income that could have been obtained.
Expanslon of the results for case 204 indicates that net incomes of
$3,265, $3,742, and $4,578 could have been obtained from the rescurces of
cases 211-213, respectively, Thus the $3,500 income target, including
equipment depreciation, was attainable on each of the three case farms.
The optimum farm organizations and the net incomes exclusive of depre-
ciation charges are shown in Table VIII. Some third-quarter laber would
have had to be hired for cases 211 and 213. 1In addition, there was about
51 acres of idle lamd in the optimum organization ¢f case 213, In all of

these cases, capital required was less than that initially available.



TABLE VIII

NET INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR
REQUIRED FOR CASES 211-213

Amount for Case Number

Item Unit 511 S1o .215‘
Net farm income® | Dols. 2,949 2,953 2,961
Operating costs” Dols. 2,464 2,295 2,151
Net farm returns per dollar
of operating costs Dols. 1.20 1.29 1,38
Enterprises:
Beef cattle A.U. 41.3 35.6 32.6
Bermuda-clover, good upland Acres 82.6 hi .1 0.0
Bermuda-clover, poor upland Acres 29.9 0.0 0.0
Corn, bottomland Acres 5%.0 60.0 62.6
Native pasture, good upland Acres 0.0 69.1 155.6
Native pasture, poor upland Acres 17.1 120.0 101.7
Native pasture, forested
upland Acres 318.0 358.0 428.0
Prairie hay, bottomland | Acres 0.0 0.0 9.4
Prairie hay, good upland Acres TT 4 66.8 49.4
Hire third quarter labor Hrs. 17.8 9.1 0.0
Total investment® Dols, 31,891 31,144 34,119
Farm operator labor required Hrs. 1,072 1,048 oTT
Idle land Acres 0.0 0.0 51.3

®Income net of operating costs and depreciatilon charges.
bDoes not include depreciation on equipment.

®Includes land and buildings, livestock, and machinery and equipment.



Operating costs exclusive of depreciation charges were considerably
lower for cases 211-213% than for cases 111-113; consequently, returns
per dollar of costs were higher. However, the hours of farm operator
labor required in the least-cost combination of enterprises of cases
211-213 was considerably higher than for cases 111-113,

Some important differences in least-cost combinations of enterprises
occurred between the two classes of cases for increasing the size of farm.
For the cases with owned equipment, the size of the beef cattle enterprise
declined as the size of farm increased; the opposite relation existed for
the cases with custom hiring of equipment. Further, the size of the corn
enterprise increased slightly as size of farm increased for cases 211-213,
but declined for cases 112-113. Hence, with owned rates for equipment,
corn was in a more favorable position relative to beef cattle than when
equipment was hired. One feature of both classes of cases was the szme -
the proportion of total land in improved pasture declined as the size of

the farm increased,

In summary, the results presented in this section indicate that net

farm incomes of $2,600 to $4,600 could be attained with resources consis
tent with the three case farm units of 640, 720, and 860 acres. For a

given size of farm, the pressure on resources for attainment of a speci-
fied net income was less when equipment was owned than with hired equip-
ment. However, farm operator labor requirements were higher with owned
than with hired equipment. Hence, to the extent that disutilities asso-
ciated with additional effort are important to the farm operator, owner-
ship of equipment would be less desirable than indicated by the compar-

ison of net incomes.
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Quality of Land and Net Farm Income: The proportions of land in each of

the four classes differs among farms in the Quachita Highlands. Some
indication of the effect of variations in the proportion of land in
each class on the least-cost combination of resources is provided by
an analysis of three situations for farm sizes of 640 and 720 acres.
The initial restrictions for the cases with custom hiring of all
machinery and equipment, cases 1l4-119, are presented in Table IX.
These same initial restrictions and owned rates for equipment were
used for cases 214-219. For all cases with custom hire of equipment,
an annuel income target of $2,950 was used. This was slightly less
than the maximum attainable. For the cases with ownership of machinery
and equipment, the income target, including depreciation charges, was
$3,500, or a net income for farm family expenditures ot approximately
$2,950.

Results for cases 1l4-119 disclose considerable differences in the
least-cost combination of enterprises and net incomes associated with
variations in the proportion of land in each class (Table X). For
the situations with the absence of good upland or bottomland as an
initial assumption, the income target was not reached for either farm
size. Apparently an income greater than the income target could have
been attained for either size of farm when poor upland was excluded by
initial restriction, cases 118-119.

Since the net income for cases 116 and 117 was the maximum attain-
able, the proportions of each enterprise were the same for both. Such
was not true for cases 118 and 119. The enterprises of case 119 were more
extensive and yielded a higher return per dollar of operatingcosts than

for case 118.



TABLE IX

INITIAL RESTRICTIONS FOR CASES 1l14-119
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Item

Unit

Amount for Case Number

11h 115 116 117 118 119
Quarterly income

target Dols. 737.50 T37.50 737.50 757,50 137.50 737.50
Labor available,

Dec.-Feb. Hrs. 514 51k 51k 51k 514 514
Labor available,

Mar.-May Hrs. 525 525 525 525 525 525
Labor available, _

June-Aug. Hrs. 525 525 525 525 525 525
Labor available,

Sept.-Nov. Hrs. 520 520 520 520 520 520
Bottomland Acres 107 120 0 o] 80 90
Good upland Acres 0 0 200 225 240 270
Poor upland Acres 213 2ko 120 135 o] 0
Forested upland Acres 318 358 318 358 318 358
Maxiﬁum capital

borrowing Dols. 8,000 8,000 8,000 8,000 8,000 8,000
Investment capital Dols. 8,665 9,750 8, 665° 9, 750% 8,665% 9,750"
0££-farm work Hes, 0 0 0 0 0 0

aAdditional capital could be borrowed at zero cost up to the limit specified,



NET INCOME,

TABLE X

REQUIRED FOR CASES 114-119

COSTS, ACTIVITIES, AND CAPITAL AND FARM LAEOR
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Item

Unit

Amount for Case Number

114 115 116 117 118 119
Net farm income Dols. 1,821 2,042 2,054 2,511 2,953 2,960
Operating costs Dols. 3,102 3,479 2,891 3,253 4,229 3,798
Net farm returns
per dollar of
operating costs Dols, .59 .59 ! .T1 .70 .78
Enterprises:
Beef cattle AU, 0.0 0.0 57.9 65.1 51.0 68.6
Bermuda=clover,
bottomland Acres 0.0 0.0 0.0 0.0 18.6 70.5
Bermuda-clgver,
good upland Acres 0.0 0.0 9l.5 102.9 k.4 132.2
Bermuda-clover,
poor upland Acres 0.0 0.0 120.0 135.0 0.0 0.0
Corn, bottomland Acres 107.0 120.0 0.0 0.0 61.4 19.5
Native pasture,
good upland Acres 0,0 0.0 0.0 0.0 0.0 9.2
Native pasture,
forested upland  Acres 0.0 0.0 318.0 358.0 318.0 358.0
Prairie hay,
good upland Acres 0.0 0.0 108,5 122,1 95.6 128.6
Total investment® Dols, 16,000 18, 000 26,132 29,392 24,925 30,005
Farm labor required  Hrs. 0 0 446 502 400 513
Idle land Acres 531 598 0 0 ] 0

®Includes land and buildings, livestock, and machinery and equipment.
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In all of the above cases, ownership of some, if not all, of the neces-
sary machinery and equipment would be expected to reduce the cost of
attaining the income target. Actually, for some of the cases, ownership
of equipment could result in attainment of income targets not realized
when the machinery and equipment were hired. In addition, inclusion of
a hay buying activity would be expected to facilitate the attainment of
the income target for the situations without good upland or bottomland.

The results obtained for cases 214-219 indicate ownership of equip-
ment and the ability to purchase hay facilitated the attainment of the
income target (Table XI). The income target of $3,500 (including depre-
ciation charges) was attainable in all cases except 216 and 217. Further,
the operating costs were considerably lower for all of these cases, except
case 217, than for the cases where maéhinery was hired. Farm operator
labor required for each case was much higher when ownership of equipment
was assumed.

A beef cattle enterprise was included in the least-cost combination
for each of cases 214-219, whereas, the cases without good upland and
with custom hiring of machinery and equipment (cases 114 and 115) did
not have bee enterprises. This result was partially due to the inclu-
sion of a hay-buying activity and partially to the ease with which the
income target was attained in cases with ownership of machinery and
equipment. Further, no idle land was in the optimum organization for
the group of cases with ownership of equipment. For cases 214, 215,

218 and 219, the corn enterprise increased as the size of farm increased.
In addition, the proportion of total pasture unimproved increased as the

size of the beef enterprise declined.
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TABLE XI

NET INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR

REQUIRED FOR CASES 214-219

Amounts for Case Number

TEm onit 2 215 216 217 218 319
Net farm income Dols. 2,953 2,965 2,268 2,859 2,947 2,958
Operating costs Dols., 2,664 2,237 2,409 4,877 2,270 2,141
Net farm returns
per dollar of
operating costs Dols, s P8 ¢ 1.33 9k .59 1.30 1.38
Enterprises:
Beef cattle AU, L7.1 29.0 61.3 97.1 38.8 35.0
Bermuda-clover, - s
bottomland Acres 0.0 5.1 0.0 0.0 . 26.5 13.9
Bermudé-clovar,
good upland Acres 0.0 0.0 104.5 225.0 37.0 0.0
Bermuda-clover,
poor upland Acres 15T.4 0.0 120.0 135.0 0.0 0.0
Corn, bottomland Acres 46.8 TL.4 0.0 0.0 5345 58.0
Native pasture,
good upland Acres 0.0 0.0 0.0 0.0 130.3 227.1
Native pasture,
poor upland Acres 55.6 240.0 0.0 0.0 0,0 0.0
Native pasture,
forested upland Acres 318.0 358.0 318.0 38,0 = 318,.0 358.0
Prairie hay,
bottomland Acres 60.2 43.5 0.0 0.0 0.0 18.1
Prairie hay,
good upland Acres 0.0 0.0 95.5 0.0 T2.7 k2.9
Hire third quarter
labor Hrs, 0.0 0.0 98.6 0.0 0.0 0.0
Buy prairie hay  Tons 1045 0,0 16.5 145.6 0.0 0.0
Total investment® Dols. 31,156 29,989 33,641 41,906 29,704 31,039
Farm operator labor
required Hrs, 1,095 99k 1,206 1,113 1,046 1,028

®Includes land and buildings, livestock, and machinery and equipment.



With the assumption of no bottomland on farms, the optimum organi-
zation with owned equipment had larger beef enterprises than where
custom hiring was assumed. For both equipment situations, the size
of the beef enterprise increased as size of farm increased.

With the assumption of no ;;or upland on farms, smaller beef enter=-
prises were in the final plans with equipment owned than with custom
hiring. The size of the corn enterprise was less on the 640-acre farm,
and more on the 720 acre farm, when machinery and equipment was owned
rather than hired. Thus, corn on the better land was more profitable,
or less costly, relative to utilizationof this land for beef production
with owned rates of equipment.

That variations in the amount of land of each quality in a farm
influences the enterprise combinations as well as the ease of attainment
of a given income target is indicated by the results presented in this
section, Nevertheless, incomes above the average for farm families
in the survey were attained for all cases but one, case 1l14. For some
of the other cases, net farm incomes were but little higher than the
average for families in the survey, but, for other cases, the possibility

of substantially higher incomes were estimated.
Interpretations

An attempt will be made in this section (1) to compare the results
obtained to the existing situation as depicted by the Latimer survey,
(2) to examine the differences between the results and the observed
situation within the conceptual framework presented in Chapter II, and

(3) to consider some implications of the results obtained.
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Comparisons: Some of the characteristics of farms in the area were
presented earlier. For purposes of this exposition, some of these char-
acteristics will be repeated and others appropriate will be listed.

The average size of farm in the Latimer sample was 21 acres less
than the initial 240-acre unit used for the cases programmed.7 The
case farm used was constructed so as to be fairly representative of the
characteristics of the average of the surveyed farms. Amount of ini-
tial investment capital available and value of land and buildings were
in the same proportion for the case farm situation as for the average
of the surveyed farms.

On the average, sales of livestock and livestock products, pri-
marily cattle, amounted to about 85 percent of gross farm sales on‘the
surveyed farms. Fourteen percent of the gross farm sales was from field
crops and one percent from sales of timber.8 With enterprise combina-
tions and resource use for maximum income of about $1,000, 64 percent
of the gross farm sales was from beef cattle and the remaining 36 per-
cent from corn. For an income target of $800, 80 percent of the gross
farm sales was from beef caﬁtle, while the remalnder was from sales of
corn, For lower income targets, all income was from beef cattle. 1In
general, for cases with ownership of machinery assumed lower, income
targets were associated with a smaller proportion of gross farm sales
from beef cattle.

The proportion of the farm land in field crops averaged almost

six percent for the surveyed farms. This compares with 8.3 percent for

7Back, Problems of Rural People in Latimer County, pp. l4-15.

8Ibid, '




cases 104 and 204 and 3.5 percent for case 103. For the county as a
whole, corn, grain sorghum, and small grains each accounted for about

30 percent of the field crops.9

Grain sorghum was considered as a
possible enterprise for the case farms. However, it was not an activity
in the final plan for any of the cases.

The specific amount of improved pasture on farms in the ares is
not available. However, impressions of those conducting the survey
were that on the average, very little of the pasture on farms in the
area was improved pasture. About 27 acres of improved pasture wes
required for an income of $600. For the maximum income, all open
pasture was improved pasture. In general, for the other cases, as
income targets were reduced from maximum income, the proportion of land
in improved pasture declined,

Off-farm work for the farm families averaged 79 days or, based
on eight-hour days, 632 hours for adult males and females in the sur-
vey.lo Work on own farms averaged 177 days or, based on eight-hour
days, 1,416 hours for all adult males and females. Hence, total time
employed in both types of work would be almost equivalent to one man
working full time, However, for those engaged primarily in full-time
farming, off-farm work averaged 67 hours while work on own farms
averaged 1,592 hours., Thus, approximately 30 percent of the labor
available on farms was idle, The results for cases 105 and 109 indi-

cated that off-farm work would be an activity up to the maximum amount

9

1QAdults are those people 21 years old or older,

Gigoux, pp. 21.



available for any case. Considering the results for all cases, from

40 to 93 percent of the labor available initially was not required

for the operation of the optimum farm organization. The only alternative
use for this labor would have been either off-farm work or leisure.
Hence, additional incomes from off-farm work would be a feasible alter-
native even for those cases where $2,950 net incomes were possible from
the farm operation.

Certain differences and conformations are indicated by the above
comparisons. First, the results obtained when income targets were sbout
80 percent of maximum income and machinery was hired on a custom basis
are fairly comparable to the existing enterprise combinations and resource
use, Second, perhaps there was more improved pasture on the case farms
than is actually on farms in the area. Third, the high incidence of corn
in the optimum plans for the cases producing incomes nearer the maximum
with custom hire of equipment and, to a certain extent, in all of the
cases with owned equipment is not in conformance with present systems
of farming in the area. Fourth, even though the incidence of grain
sorghum production was about the same as for corn on area farms, grain
sorghuw. was not an activity in the results for any of the cases. The
comparisons also indicate that while the proportion of gross sales from
field crops in the existing situation was less than that for case 103,
the acreage in all field crops was between that for cases 103 and 10k,
i.e., a comparison of acreage in field crops indicates an actual system
of farming nearer that for maximum income than does a comparison of pro-
portions of gross sales. That off-farm work would have been a feasible

alternative for increasing farm-family incomes is also indicated.



Moreover, a combination of 600 hours of off-farm work and a system of
farming such as that for case 103 would be generally comparable to
observed situations in the area.

Relation to Theory: Any one of several possible reasons may explain

why farms in the area appear to be organized to produce about 80 per-
cent of the maximum income as indicated by the results, Inthe oppor-
tunity cost for nonproduction of corn were negligible, then the farmer
could be indifferent between a system such as that for case 104 and
one composed entirely of beef cattle and the related forage crops.
However, the calculated maximum net income for a system composed of
beef cattle and no corn would be $759. The opportunity cost for not
producing corn in case 104 would be $237, or $11.85 per acre of corn
not produced. Hence, failure to produce more corn than is currently
grown on farms in the area could very well be due to the influences
of certain non-priced factors not considered in the model.

In terms of the utility theory presented, there may be both enter-
prise preferences for beef relative to corn as well as differences in
the disutilities associated with knowledge and effort for the two enter-
prises. Certainly, there are differences in the capital requirements
and the time of receipt of income. For these two factors alone, beef
would be expected to be less favorable than corn. Consequently, sub-
stantially different utilities are probably associated with either know=
ledge, effort, or the enterprise (enterprise preference) for corn to be
less acceptable than beef to farmers in the area.

Since the labor requirements for corn in the cases utilizing hired

equipment were furnished with the equipment, i.e., no farm operater labor
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was required, disutilities associated with effort would not be an influ-
ence, Other sources of disutility influencing farmer behavior possibly
weve lack of knowledge of prices and yields. Yield and price variability
may reduce the attractiveness of the corn enterprise.

Another possibility is that farmers in the area who would have to
hire all machinery and equipment in order to produce corn may believe
that such a system is not satisfactory. The usual problems of timeliness
and dependability associated with custom hire may preclude this alter-
native. The wide scceptance in the area of custom hire of equipment for
improving pastures as opposed to lack of acceptance for corn production
is perhaps related to the nature of the two operations. Timeliness is
not as important for pasture improvement, and, generally, all operations
required are carried out in a short period of time as compared Lo dif-
ferent operations spread over several months in corn production.

Perhaps corn production with owned equipment would be an acceptable
alternative, However, few farmers in the area own the necessary items
of equipment and therefore, are not in a position Lo produce this crop.

The incidence of more improved pasture in the programmed results
then was actually on farms in the area may.have bean due to several
factors. Farmers in the area may not be utilizing this intermediate
enterprise for lack of knowledge of input~-output velationships. Ancther
possibility is that desirable output responses foxr this activity may be
contingent on better management than is currently practiced by ares
farmers. A third possibility is that some initial investment in estab-
lishment is required. Further, additional returns from this enterprise

occur in years subsequent to the establishment of the pasture and the
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initial investment costs. Lastly, this area is open range. Consequently,
the grazing requirements for a beef cattle enterprise as large as or
larger than 18 animal units may be furnished in part by the owned land
and augmented by open range. Such was not recognized as a possibility

in the progyramming model.

Grain sorghum is often used as a forage crop rather than as a cash
grain crop in the area. For the programming, sorghum as a forage crop
was not considered. Perhaps less grain sorghum in the results for the
cases programmed than is actually grown was due to the failure Lo consider
the forage activity. Use of sorghum for forage may also partially explain
the small amounts of improved pasture on farms in the area. Perhaps the
forage requirements of livestock are being furnished by sorghum rather
then improved pastures.

Enterprise preferences could explain why some grain sorghum as a
cash grain crop is produced on farms in the area even though corn may
be more profitable. However, the net revenue for corn on good upland of
$4.29 per acre is only $.85 higher than that for grain sorghum when
equipment is owned; consequently, farmers would probkably be indifferent
as to which would be produced,

A resource use position nearer to that for maximum income indicated
by the comparisons of acreages in field crops than was indicated by com-
parisons of sources o©f gross sales may be attributable to several factors.
First of all, the sales of field crops consisted entirely of corn for the
cases examined, while grain sorghum and small grains as corn were sold by
farmers in the area. The budgets developed for this study indicate that

total revenue per acre from grain sorghum would probably be from about
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$4 to $13 less than from corn, Similar or greater differences could be
expected for small grains. However, lower costs for these activities
(other than corn) may result in net income levels such that the farmer
would be indifferent with respect to choosing one of the alternatives.
Consequently, the more likely explanation of the differences between
comparisons is that of differing total revenues of crops contributing
to gross szles.

The model did not directly recognize disutilities associated with
effort with respect to off-farm work. To the extent that such dis-
utilities exist, off-farm work will be less desirable than was indi-
cated in the programmed resulfts. However, the existing returns to
labor in the area may be sufficient to result in approximately 90 petr-
cent employment of the available labor of those engaged in farming.
Available labor per farm surveyed averaged 13 man-equivalent months,
Total employment in all places of employment for ail farm labor was
about 12 man-equivalent months, or 90 percent employed. A lower lavel
of employment existed for those primarily engaged in agriculture (i.e.,
exclusive of part-time farmers). Whether this was due to lack of employ-
ment opportunity or to a desire for leisure is not known. In any case,
it would appear that some off-farm work would be an acceptable and
fegsible alternative source of additional farm family income,

The feasibility of off-farm work indicated by the results would nct
be inconsistent with the existence of a lack of interest in farming in
the area. If the farmer is trying to earn some target income, say $2,000
per yeer, then perhaps a combination of 1,600 hours of work off-farm at

the rate of one dellar per hour and a farm operation producing $400 net
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income would be preferred. Such net farm income would be produced with
enterprise combinations and resource use as indicated by the results
for case 101, the most extensive system examined.

Other Implicatioms: Only one case was examined where yields were

assumed to be above average. Some incréase in net income resulted
from the increased yields; however, net income for the average farm
was still less than $1,400. For the other cases, similar small iucreases
would be expected. Hence, increases in net incomes from farming in the
area as a result of improved practices and higher yields could net be
expected to alleviate the low-inceme problem. However, some combinaticn
of both increased yields and accumulation of assets may contribute to
a reduction in this problem,

The results presented earlier in this chapter indicate that the
size of farms and total investment per farm would have to be from two
to three times larger if farms in the Ouachita Highlands area are to
produce incomes higher than present incomes of farm families from farm
and non-farm sources. Such was the case regardless of the propertions
of land of the specified types per farm or the equilpment situation
assumed. However, the size of farm as well zs the total investment
required to produce & given net income varied depending on the quality
of land, the equipment situation, and the famn organization. Fox
example, the higher income targets were associated with higher investment
required per dollar of net income; also, as land increased in quaelity,
investment required per dollar of net income decreased. The investment
required per dollar of income was higher for custom hire of equipment

than for ownership of equipment at the higher income levels, For incomes



of sbout $1,000, the converse was true. Problems associated with the
accumulation of these necessary additional assets constitute the subject

natter of the following chapter,



CHAPTER IV
CAPITAL INVESTMENT AND FARM GROWTH

The results of the preceding chapter indicate that substantial
increases in farm size and total investment per farm are required if
farmers in the Ouachita Highlands are to realize incomes of about $3,000
from a livestock-field crop system of farming. Some reduction im the
amount of additional capital assets required could result from use of
better techniques. However, improved techniques in the absence of

additional assets would not produce an income of $3,000.
Sources of Capital

Primarily, there are four altermative sources of capital for the
farm firm: (1) savings from current income, (2) borrowing funds from
external sources, (3) investment in the farm firm from external sources,
e.g., a corporate organization, and (4) work off own farm by the farm
pperator.: Some combination of the above four possibilities could pro-
vide additional capital for the farm.

The asset position of the individually owned farm at the end of a
production period will be

(1) A_ = A+ (Pl = C.) + (P

o 1 - 02) 4+ oeee (Pn - cn)

2

where Ao is the initial asset position and P, is net production and Ci

i
. . . .th . . L
is net consumption or withdrawals in the i~ time period, (i=l, 2, ...,n).

1Dorfman, Samuelson, and Solow, Chapter XI.
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Thus, the change in assets of the firm in the ith period is

(2) M, = (Pi - ci) .

Let AAi be defined as representing capital accumulation resulting from
either saving or borrowing from external sources, Which type AA77 repre-
sents may be important to a development program.

The implications of the level of farm family withdrawals for living
expenses may be examined within the above framework., The current and
expected earnings of farm families in the absence of additiomnal capital
investment, particularly on the low-income farms, probably provides
only a minimum acceptable level of living, Indeed, these earnings may
only be sufficient for bare subsistence. Due to the low 1evel of earm~
ings, the individual is forced to a distribution of consumption over
time which coineides with, and in some c&ses may exceed, the current
and expected level of earnings.2 Thus, no capital accumulation, or at
most & megligible amount, 1s expected as a result of abstinence.

Capital accumulation as a result of borrowing funds from external
sources may be feasible provided certa’n conditions are met.B Con-~
sidered only as a source of caplital the third alternative, a corporate
form of organization for the farm firm with capital requirements satis~
fled through the same of stocks or perhaps even bonds, has certain
advantages. The most important of these advantages is that the needed

capital would be acquired in such a way that abstinence from consump-

tion by the farm family would not be required., In addition, 1f the

2For example, the initial asset position of the individual may
actually worsen over time due to failure to provide for the necessary
repalrs and replacement of fixed assets.

3

See earlier discussion, p. 40.
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marginal value productivity of this capital were sufficiently high to
provide a reasonable return on investment plus some surplus, either
the stockholders or the farm operator-manager or both would share such
surplus, Thus, even though the marginal value productivity of capital
investment might be so low as to preclude borrowed funds as a source,
increases in income from the farm operation might be expected as a
result of capital investment by stockholders,

The last alternative, working off of the farm to obtain fuads for
investment has certain attributes. The major attribute of this glter-
native source of funds is that it would relieve the farm firm of sowe
of the pressure of furnishing the income required by the farm family
for subsistence. Hence, savings could become a real alternative source
of the needed capital.

Thie chapter will be devoted to a discussion of the problems and
possibilities associated with capital accumulation within a livestock=
field crop system of farming with borrowing and earnings from farming
constituting the major source of additional capital. The results pre-
sented in this chapter were obtained from an application of the capital
accumulation model discussed in Chapter II. Results were not obtained
for all possible applications of the procedure to problems of the
Quachita Highlands area. Instead, selected cases were used to examine

the transition process of a farm firm seeking a higher net income.
Case Results

The cases analyzed were classified into three groups according

to differences in inputs of variable factors, yields, and the equipment
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situation for the particular case. Resource inputs and outputs for an
average yield with custom hire of machinery and equipment were used
for cases 501-505. The input and output coefficients for cases 601-605
were based on above average yields and also custom hire of machinery

and equipment. Ownership of machinery and equipment and above average

(2]

yields were the basis for the input and ocutput coefficients for cases

611-615. The basic restrictions for all cases are indicated in Table

X

XIL. The extent to which changes in the assumptions meodify the re-
straints will be iIndicated in conjunction with the discussion of the
case results.

As in the previous models, capital required for operating ewxpenses
was available in an unlimited amount. However, the enterprises included
in the final plan for eny given year had to return a total income suf-
ficient to cover all operating costs within that year with the net
difference used to satisfy the income target, Capital for investmwent
purposes, i.e., for land, land improvements, livestock, &nd in some
cases equipment, was to be available initially in an amount egual to
$5,250 and at zero cost, Additional investment cepital could be bor-
rowed at an interest rate of six percent. This additional capital
would have to be repald in equal annual installments over a 20-year
period. The amount of unpaid principzl in any given time period could
not exceed 50 percent of the total value of land in the farm valued
at $25 per acre. Principal repayments, plus interest charges, were to
be derived from current receipts in the given time period. Such speci-

fications were used for the capital borrowing activity in an attempt to
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Item Period Unit Amount
Income target 1 Dols. 1,000
Income target 2 Dols. 1,200
Income target 3 Dols. 1,500
Income target 4 Dols, 14600
Maximum borrowing possible All Dols. 3,000
Investment capital available All Dols. 3,250
Bottomland All Acres 20
Good upland All Acres 60
Poor upland All Acres iTg)
Pasture (bermuda-clover
equivalent) All Acres 0
Hay (lespedeza equivalent) All Tons 0




reflect practices and requirements for long-term lbans of credit insti-
tutions in the area.

" The land buying activity reflects the aséumption that the individual
could purchase land comparabie in quality to the land in the farm ini-
tially. That is, one twelfth of all land purchased would be bottomland,
one fourth good upland, one sixth poor upland, and the remaining one half
forested upland, Purchases in a given period would be available for
that period and all succeeding periods.

Lespedeza hay, grain sorghum, and hiring farm.labor were not con-
sidered as possible alternatives in this model, These enterprises did
not appear or seldom appeared in the final solutions of the static
cases,

The over-all objective of this chapter was to evaluate the poten-
tial for increasing incomes and acquiring additional capital from farm-
ing. Hence, an off-farm work opportunity was not included. Except for
these activities, the enterprises considered in the model were the same
as those listed for the static model plus a land buying activity.

‘Costs for zll perlods were not converted to a present value, and
neither were the net returns, Such conversion did not appear desilrable
- since the problem was to attain a specified net income in each of the
periods considered rather than to compare income and expenditure flows
over time,

In some of the cases utilizing this model, the cost associated with
the disposal activity for the income target of each period was varied
between cases. An econcmic interpre;ation of this cost of nonsatisfac-

tion of the income target appears to exist. This cost could represent
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an internal restriction relating to the rate of net returns per dollar
of operating costs. For example, a cost of $5.00 per unit for the dis-
posal activity would mean activities other than nonsatisfaction of the
income target would be included in the final plan so long as their
inclusion would be at a cost of less than $5.00 per dollar cf net
income. Other rates of internal aversion to expenditure of funds for
operating costs mey be reflected by a different cost (value) for the
disposal activity for the income target.

The resource requirements, costs, and returns, by enterprises for
all cases were based on the budgets in Appendix B.

Custom Hire of Equipment and Average Yields: The problems and the

possibilities of attaining higher net farm incomes with average yilelds
gnd custom hire of all machinery and equipment were examined in cases
501=505., Except for costs associated with non-attainment of the income
target, the activities of cases 501-505 have the same inputs and outputs,
Five different levels of cost associated with nonsatisfaction of
the income target were examined in these cases. Case 501 reflects the
agsumption that the individual would attempt to attaln the specified
income target with the least cost combination of enterprises so long &s
the net return per dollar of operating expense was greater than 20 per-
cent, Under such restrictions, the optimum combination of resources
did not result in attainment of the income target in any of the four
periods (Table XIII). The highest net income was for the third period.
The organization of the farm in the fourth period was essentially
the same as that for the static model, case 104 (Table II). After the

second year, all grazing requirements were furnished by bermuda-clover



TABLE XIII

NET FARM INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR

REQUIRED, BY YEARS, CASE 501

. ‘Year
Item Unit 1 > 3 %
Net farm income Dols. 682 813 1,029 973
Operating costs Dols. 913 919 1,360 1,417
Farm returns per dollar
of operating costs Dols. 82 -89 .76 .69
Enterprises:
Beef cattle A.U 7.9 9.5 17.2 17.2
Bermuda-clover,
good upland Acres 10.7 27.8 27.8 27.8
Bermuda-éloVer, §
poor upland Acres 0.0 40,0 40.0 40.0
Corn, bottomland Acres 20.0 20.0 20.0 20.0
Native pasture,
good upland Acres 34,5 4.3 0.0 0.0
Native pasture,
poor upland Acres Lo.0 0.0 0.0 0.0
Prairie hay,
good upland Acres 14.7 17.9 32.2 3.2
Land buying Acres 0.0 0.0 0.0 . 0.0
Capital borrowing Dols. 0 0 1,3%6 0
Farm labor required Hrs. 60.8 73.2 132.4 132.4
Additional borrowing
possible " Dols, 3,000 3,000 1,664 1,731
Total investment - Dols. 7,632 9,243 10,590 10,590
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pesture. Perhaps the failure of the optimum organization to include
establishment of bermuda~clover pasture on poor upland and only to a
limited extent on good upland in the first period was a consequence of
the cost of maint nance. The maintenance of bermuda-clover pasture
required an expenditure of $5.66 per acre in addition to the cost of
mowing in the fourth year following establishment. For bermuda-clover
pasture established in the first period, such costs would influence

the net returns and costs for the over-all plan. However, these addi-
tional maintenance costs were not considered for bermuda-clover pusture
established in period two or thereafter since they occurred in a periocd
not covered by the time span of the plan. Apparently, if maintemance
costs were considered, bermuda-clover pasture was not favorable relative
to native pasture on poor upland, and favorable only to a limited extent
on good upland,

The value of the assets controlled by the individual would have been
greater at the end of the four-year period than initially by $2,958. At
the same time, his unencumbered equity in land would have declined by
$1,269.

The trend from the first to the fourth period was toward a higher
proportion of the more intensive enterprises, i.e., more improved pasture
for livestock and thus more livestock. Consequently, net returns per
dollar of operating expense declined from 82 to 69 cents from the first
to the fourth period.

For cases 502-504, internal restrictions were such that an enter-
prise would have to yield more than ten, eight, and six percent net

income per dollar of operating expense, respectively, if it were to be



acceptable., Results obtained for these three cases were the same as
those discussed above for case 501 (Table XIII).

For case 505, an activity was acceptable for satisfaction of the
incomé target provided a net return per dollar of operating costs
greater than two tenths of one percent was obtainable. With this
restriction, incomes were greater than $1,000 in the third and fourth
periods (Table XIV). Even sc, the total of the annual net incomes for
the four-year periocd for case 505 was only three dollars greater than
that for case 501. Operating costs were $1,680 higher for case 505
than tor case 501.

The enterprise combinations for case 505 were about the same as
for the preceding cases, One difference was the establishment of all
of the bermuda-clover pasture in the second period for case 505 as
compared to establishment of some bermuda-clover pasture in the first
period for case 501. That is, grazing requirements for the first
period for case 505 were obtained from native pasture. For the third
and fourth periods, all grazing was from bermuda-clover pasture for
both cases.

Another difference between the two cases was the purchase of 55
acres of land for case 505, as compared ko no purchases of land for
case 501. As a result of this land purchase in case 505, total value
of assets controlled by the farm operator was $3,940 greater at the
end of the fourth period than initially. Howe%gr, the operator's unen-
cumbered equity in land during the same period declined by $2,811.

The relatively insignficant increase in net income tor this case

as compared to case 501 indicates purchase of land and expansion of
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TABLE XIV

NET FARM INCOME, COSTS, ACTIVITIES, AND CAPITAL AND LABOR
REQUIRED, BY YEARS, CASE 505

; Year
Item Unit 1 5 3 I
Net farm income Dols. 796 684 1,004 1,016
Operating costs Dols. 1,164 1,276 1,930 1,919
Farm returns per dollar
of operating costs Dols. .65 .5k .52 .53
Enterprises:
Beef cattle A.U. 9.7 9.7 2l.1 2l.1
Bermuda-clover,
good upland Acres 0.0 34,2 2h.2 3,2
Bermuda~-clover,
poor upland Acres 0.0 49.2 4o .2 4g.2
Corn, bottomland Acres 2.6 24.6 2k.,6 2h.6
Netive pasture,
good upland Acres 55.7 2l.5 0.0 0.0
Native pasture,
poor upland Acres 49.2 0.0 0.0 0.0
Prairie hay,
good upland Acres 18,1 18.1 39.6 39.6
Land buying Acres  55.4 0.0 0.0 - 0.0
Capital borrowing Dols. 0 1,776 2,006 0
Farm labor required Hrs. Th.7 Th.T. 162.5 162.5
Additional borrowing
possible Dels. 3,693 1,918 0 189

Total investment Dols. 9,082 11,027 13,022 13,022




the livestock enterprise through the use of borrowed funds was not

very profitable. This may have been due, not so much to the cost ot
land, as to the regquirement for repayment of tne principal on borrowed
funds. Perhaps the returns to borrowed funds were more than sufficient
to pay the interest charged, but were insufficient to pay interest and
required repayments of principal and still yield more than a small addi-
tion to net income.

Another factor limiting the expansion of the assets controlled by
the farm operator was the limitation on borrowing. This limitation of
the amount outstasnding to 50 percent of the total value of land and
buildings was very effective in limiting the expansion of the resource
base of the individual farm,

In summary, the results for cases 501-505 indicate very little
cepital accumulation with averapge yields and custom hire of machiunery
and equipment. In addition, incomes greater than $1,029 were not attain-
able in any of the four perilods., Such was due in part to the relatively
high demands on current income made by the capital borrowing activity
and in part to the limitation of the amount of capital which could be
borrowed,

Hire Machinery and Equipment and Above Average ¥Yield: Accumulation of

capital and increased incomes from farm sources may result if better
managerial practices are followed by the farm operator. The county
agricultural workers surveyed generally associated higher yields from
specified enterprises with increased use of commercial fertilizers and
better management practices. The effect of the higher yields with custom

hire of machinery and equipment on enterprise combinations and rescuzce
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use was examined in cases 601-605. Initial restrictions for this class
of cases were the same as for the preceding group. Differences from the
preceding cases in costs, requirements and returns for the ente?prises
were based on Appendix Table XIV.

As for case 501 in the preceding section, enterprises for case 601
would be acceptable for satisfying the income target of any perid@_pro-
vided cost of each additional dollar of net income was less than five
dollars. An examination of the results for case 601 reveals the income
target was met only in the third period (Table XV), WNet incomes and
the ratio of net income per dollar of operating costs were higher in
every period for this case than for case 501 where average yields were
assumed (Table XIIIL).

Enterprise combinations and resource use were very similar for
cases 501 and 601, however, there were some differences in investments.
As a result of the higher yield per acre from pasture, the beef enter-
prise was larger for case 60l than for case 501 in all periods except
the second period. The same was true for labor requirements of the
two cases. Another difference was the absence of the establishment of
any bermuda-clover pasture in the first period for this case, whereas
slightly over ten acres were established for case 501. A few acres of
land were purchased for this case as compared to no lard purchases for
case 501. Over $1,000 more investment at the end of the fourth pericd
was required for this case than for case 501.

When an enterprise would have to return a net income greatexr than
ten percent of the operating costs to be acceptable, the results for

case 602 were obtained (Table XVI). As a result of purchase of about
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NET FARM INCOME, COSTS ACTIVITIES, AND CAPITAL AND FARM LABOR

REQUIRED BY YEARS CASE 601

: . Year
Item Unit I 5 3 n
Net farm income Dols. 934 99k 1,405 1,408
Operating costs Dols. 1,061 1,001 1,743 1,756
Farm returns per dollar
of operating costs Dols. .88 .99 80 81
Enterprises:
Beef cattle A.U, 8.1 8.1 21.6 21.9
Bermuda-clover,
good upland Acres 0.0 20.5 20.5 20.5
Bermuda-clover,
poor upland Acres 0.0 39.5 41.2 41.2
Corn, bottomland Acres 20.6 1 20.6 20.6 20.6
Native pasture,
good upland Acres 46,7 26.2 .8 0.0
Native pasture,
poor upland Acres 41.2 1.7 0.0 0.0
Prairie hay,
good upland Acres 15.2 15.2 40.5 41.3
Land buying Acres 7.5 0.0 0.0 0.0
Capital borrowing Dols. 0 0 2,411 62
Farm labor required Hrs. 62 .4 62.4 166.3% 168.6
Additional borrowing
possible Dols, 3,094 3,094 633 The
Total investment Dols. 7,605 9,247 11,656 11,708
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COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR
REQUIRED, BY YEARS, CASE 602

M Year
Item Unit 1 5 3 L
Net farm income Dols. 1,003 989 1,410 1,448
Operating costs Dols. 1,159 1,173 1,966 1,979
Farm returns per dollar
of operating costs Dols. 87 .84 T2 .73
Enterprises:
Beef cattle A.U. 8.8 8.8 23,0 2%.6
Bermuda-clover,
good upland Acres 0.0 22.7 22.7 22.7
Bermuda-clover,
poor upland Acres 0.0 40.2 45,3 43,3
Corn, bottomland Acres 22.3 22.3% 22.5 e2.3
Native pasture,
good upland Acres 50.5 27.8 1.2 0.0
Native pasture,
poor upland Acres 4.6 4.5 l.h4 1.4
Prairie hay,
good upland Acres 16.5 16.5 43,0 hi,3
Land buying Acres 27.8 0.0 0.0 0.0
Capital borrowing Dols. 0 701 2,682 0
Farm labor required Hrs. 67.8 67.8 177.1 181.7
Additional borrowing
possible Dols. 3,348 2,647 0 169
Total investment Dols. 8,235 9,956 12,526 12,630




99

28 zcres of land in the first period as well as an increase in the amount
of capital borrowed during the total four-year period, about$l09 more net
income was produced by this case than by case 60l. However, costs were
also higher by $716. Otherwise, the results for this case contained
about the same proportions of livestock, improved pastures, and row crops
as case 601.

For cases 603-604, internal restrictions were such that an enter-
prise would have to yield eight and six percent net income per dollar
of operating expense, respectively, if it were to be an acceptable
enterprise. Results for these two cases were the same as those for
case 602 (Table XVI),

When an activity would be acceptable provided net returns per
dollar of cost were greater than two tenths of ome percent, the
results for case 605 were obtained (Table XVII). Income targets
were satisfied in éach of the first three periods but not in the
fourth period, 1In oxder te prodﬁce a total of the annual net incomes
for the four periods $211 greater in case 605 than was produced by
case 602, about 266 additional acres of land were purchased., Also,
operating costs increased by $14,711 while total investment at the end
of the four-year period was $3,838 greater than for case 602,

The animal units of beéf in the optimum plan for case 605 were
greater in the first period and less in the latter three periods than
for the preceding cases. Productlon of beef cattle was replaced by
a large corn enterprise on gcod upland (97-112 acres.per period) during
the last three periods for the case as compared to case 602. Another

difference between the enterprises of the two cases was the relatively
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TABLE XVII

NET FARM INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM LABOR
REQUIRED, BY YEARS, CASE 605

Year:

Item Unit 1 5 3 n
Net farm income Dols. 1,006 1,204 1,402 1,449
Operating costs Dols. 2,630 6,143 6,068 6, 147
Farm returns per dollar
of operating costs Dols, .38 .20 .23 24
Enterprises:
Beef cattle AU, 14.8 7.0 14.6 16.1
Bermuda-clover,
poor upland Acres 0.0 36.1 36.1 36,1
Corn, bottomland Acres 37.5 41.6 41.6 Lo.2
Corn, good upland Acres 0.0 111.9 97.6 96.5
Native pasture,
good upland Acres 84.9 0.0 0.0 0.0
Native pasture,
poor upland Acres 75.1 k7.2 20,7 48.3
Prairie hay,
good upland Acres 27.7 15,0 27 .4 30.1
Land buying Acres 210.4 4o 4 0.0 6.7
Capital borrowing Dols. 5,453 0 1,341 423
Farm labor required Hrs. 114.0 54.0 112.4 124.0
Additional borrowing
possible Dols, 178 1,069 0 0
Idle poor upland Acres 0.0 0.0 16.4 0.0

Total investment Dols. 13,850 14,708 16,038 16,468




few acres of bermudas=-clover pasture established on poor upland and none
on good upland for this case as compared to almost all available grazing
‘land in bermuda-clover pasture in case 602.

Even though the increased income targets were reached in three of
the four periods, it is doubtful that the enterprises and activities for
case 605 would be acceptable to the farm operator. The enterprises and
activities would not be acceptable if there were substantial aversions
to borrowing, strong preferences for beef cattle, and/or a desire to
insure against deownward variations in corn prices and/or yields.

As in the preceding cases, the cost of borrowing as well as the
limitations on the amount which could be borrowed effectively limited
asset accumulation in case 605. An indication that capital borrowing
was a more attractive activity i1f yiélds were above average Ls evidenced
by a comparison of the results of this case with those of case. 505
where average ylelds were assumed (Table XIV), Land purcheses for case
605 were 211 acres greater than for case 505. Also, the total invest-
ment at the end of the fourth period was $3,446 greater in case 605 than
in caée 505,

The results for the preceding cases indicate that even though betier
yields would facilitate capital accumulation, such accumulation would
still be hampered by the limitation on the amount that could be borrowed.
In addition, the pressure placed on current incomes by the repayment

provisions eof the loan te some extent preecluded the attailnment of the

income target im certsin perileds.

Owner=

ship ef the neceessry iltems of machinery and equipment and above average
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vields could facilitate capital accumulation and attainment of higher
income targets. The increase in farm income could be the result entirely
of an increaée in the utilization of available operator labor and the
higher yields, Even so, there is a possibility thet a plan which in-
creased the value of assets owned and net farm income with ownership of
equipment may be preferred to one utilizing hired equipment,

Cases 611-615 were based on the assumption that the farm operator
would purchaée a set of new equipment consisting of the items indi-
cated in Appendix Table V. This set of equipment would be availghkle
for all periods considered in the program. The terms of purchase were
one third of the initial cost as a down payment with the remainder of
the principal to be repaid in three equal annual installments. In addi-
tion, Interest at the rate of ten percent on the outstanding principal
would have to be [:eew'.cl.)+ Funds required for the down payment were to be
obtained from borrowing at terms prescribed by the capital borrowing
activity. The appropriate amounts after modification of the initial
resources and restrictions to reflect thie above assumptions are indi-
cated in Table XVIIL.

The adjusted income targets do not include any charge for depre-
ciation of the machinery and equipment. Such charges were not included
since this analysis pertains to the income avallable for farm family
subsistence in each period during the capital acecumulation phase rather

than maintenance of investment. In addition, if the payments for the

These terms reflect the financing practices of dealers in the area.
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INITIAL RESTRICTIONS FOR CASES 611-615
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‘Item Period Unit Amount
Income target® 1 Dols. 3,246
Income target® 2 Dols. 3,286
Income targeta 3 Dols. 2,326
Income targeta 4 Dols. 1,832
Maximum borrowing possible 1 Dols. 700
Maximum borrowing possible 2 Dols. 815
Maximum borrowing possible 3 Dols. 950
Maximum borrowing possible L Dols. 1,045
Investment capital available All Dols. 3,250
Bottomland All Acres 20
Good upland All Acres 60
Poor upland All Acres 40
Pasture (bermuda-clover
equivalent) All Acres 0
Hay (lespedeza equivalent) All Tons 0

%Includes same net income target as preceding cases plus payments
required for machinery., Does not include depreciation on machinery and

equipment. '
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machinery can be met in the earlier periods, either sufficient income
can be produced in the latter periods to cover depreciation or the

same procedure can be used for replacing worn out items as was used for
the initial purchases, i.e., borrowing funds and dealer financing.

For case 611, an enterprise would be acceptable provided the net
income per dollar of operating costs was greater than 20 percent, the
same specification as for cases 501 and 601. In addition, inputs and
outputs for above average yields were used.

The results of the programming of this case indicate that the
income target was not attainable in the first three periods when pay-
ment for the machinery and equipment was being made (Table XIX). How-
ever, after the equipment was paid for (the fourth period), the income
target was attained. A higher income target thanb$l,600 could have been
satisfied in the fourth period with the same proportion of row crops
and beef as in the preceding three periods.

The purchase of about 245 acres of land indicates that, with above
average yilelds, purchasing land for expansion of the corn enterprise
was more favorable than using the purchased land for beef on improved
pastures. This could have been due in part to the high capital require-
ment for beef and related enterprises as compared to corn, and in part
to the small amount of additional éapital which could be borrowed when
the equipment was purchased,

Results obtained when enterprises would have to yield more than a
ten, eight, and six percent net return to operating costs if they were

to be acceptable were the same as for case 611 (Table XIX).
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TABLE XIX

NET FARM INCOME, COSTS, ACTIVITIES, AND CAPITAL AND FARM IABOR
: REQUIRED, BY YEARS, CASE 611

oo

veasartemresmbor——csss
e i

. Year
Item Unit 1 > z L
Net farm income  Dols. 343 571 T2 1,605
Operating costs ~ Dols. 4,254 L, 467 L, 457 2,581
Net returns per dollar ) '
of operating costs Dols, .08 .15 17 .62
Enterprises:
Beef cattle A.U. 6.5 6.7 6.7 10.4
Corn, bottomland Acres 38.8 LO.4 4o. 4 Lo.k
Corn, good upland Acres  104.2 108.6 108.6 26.5
Native pasture,
good upland Acres 0.0 0.0 0.0 5.3
Native pasture,
poor upland Acres 7.6 80.8 80.8 3.1
Prairie hay, |
 good upland Acres 12.1 12.6 12.6 19.4
Land buying Acres 225.4h  19.5 0.0 0.0
Capital borrowing Dols. 3,517 534 0 635
Farm labor required Hrs. 892.3 929.1 929.1 590.3
Additional borrowing
possible Dols. 0 0 318 0

Total investment Dols. 19,686 20,209 20,209 20,856
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When an enterprise would be acceptable provided net returns to
operating costs were greater than two tenths of one percent, the
results for case 615 were obtained (Table XX). The income target was
obtained in the fourth periecd. In addition, net incomes were higher
in the first three periods for this case than for case 611. No live-~
stock and the related activities were in the optimum organization prior
to the fourth period and then only to a limited extent,

The maximum permissible amount of capital was borrowed in every
period. This capital was borrowed to purchase about 375 acres of
land during the first three periods and the few animal units of beef
cattle in the fourth period.

The results of the cases examined in this section indicate that
income targets could not be attained while paying for equipment. After
the equipment was paid for, incomes higher than the $1,600 income target
in the fourth period could have been produced. Restrictions on the
amount of capital borrowing as well as the repayment provisions limited

the accumulation of additional assets.
Interpretation of Results

The model used for the cases in this chapter recognizes the priced
factors primarily; however, some of the non-priced factors are con-
sidered implicitly. These non-priced factors and their influence on the
acceptability of the results obtained may now be considered explicitly.
Several criteria may be established for determining whether oxr not the

case results specify a "satisfactory" process for increasing farm incomes.



107

TABLE XX

NET FARM INCOME, COSTS, ACTIVITIES, AND CAFITAL AND FARM LABOR
REQUIRED BY YEARS CASE 615

Ttem Unit 1 5 Year 3 M
Net farm returns Dols. 512 67 1,03k 1,602
Operatiﬁg costs Dols., 5,285 5,593 5,931 5,486
Net returns per dollar
of operating costs Dols, .10 A4 .18 .53
Enterprises: |
Beef cattle A.U. 0.0 0.0 0.0 2.4
Corn, bottomland Acres 46.3 48.6 51.2 51.2
Corn, good upland Acres 139.0 146.0 153.6 51.0
Native pasture, |
good upland Acres 0.0 0.0 0.0 24.0
Prairie hay,
good upland Acres 0.0 0.0 0.0 L.5
Land buying Acres 516.,0 27.8 30,5 0.0
Capital borrowing Dols., 4,650 695 765 420
Farm labor required Hrs, 945.0 . 992.5 1,0hk4,5 577.8
Additional borrowing ]
posgible Dols, 0 0 0 0

Total investment Dols. 20,81k 21,509 22,272 g2,692
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Once these criteria have been established, each of the cases can be
evaluated in terms of whether or not the criteria are met. In addi-~
tion, comparison between cases may be made.

The first criterion considered will be attainment of the income
target in each of the four periods, By this criterion, none of the
cases presented would be ''satisfactory",

Another criterion, producing a net farm income of no less than
$1,000 in any period while at the same time total investment increased
from the first to the last period, was satisfied by the farm orgenization
for only one case. Total investment increased from the first to the
last period in all of the cases. However, the net incomes for farm
family living in the earlier periods, particularly for the cases with
custom hire of machinery and equipment, would probably be insufficient
for subsistence. 1In addition, the net incomes of the latter periods for
the cases with average yields were only slightly highef“than those of the
2hpo-acre units in the static analysis of the preceding chapter.

One of the more favorable features of the results for the cases
with ownership of equipment was the large size of the total investment
in terms of the potential for higher incomes in future years,‘ However,
to the extent that disutilities associated with mofe effdrtJ lack of
knowledge about yields of the level assumed and thei? Variability, time
preferences for income, and equity position influence the acceptability
of a farm organization, such an organization as that obtained by both
these cases would be less "satisfactory".

Even though the results of case 605 were "satisfactory" in terms

of the second criterion, it is questionable whether such an organization
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would be preferred to that of cases 601 or 602, It is highly doubtful
that a farmer in a low-incbme area, if given a choice, would prefer to
spend about $1k4,700 more in operating costs to increase net‘returns by
slightly more than $200. This is particularly true in view of the large
size of the corn enterprise on good upland in case 605. For this enter-
prise, net returns above cash costs amounted to only $3.42 per acre.
Hence, a reduction in yields of three bushels or a decline in price of

11 cents per bushel would result in losses from the corn enterprise.

One desirable feature of this organization was the purchase of additional
land. Also, there was a trend toward an increase in the livestock activ-
ity ‘and a reduction in the corn enterprise in the latter periods.

Although the results for cases 601-602 do not satisfy the second
criterion, net incomes did increase during the four-year period. These
increases in incomes were largely the result of improving pastures and
increasing the size of the livestock enterprise rather than expanding
the acreage in the farm. However, ﬁhe net income for the fifth period
would be expected to decline. Such decline would be due to the rela-
tively large expenditures for maintenance of the bermuda-clover pastures
during the firth period.

For those farmboperators whose current expectations are in terms ot
average yields, the results for the cases with yié1d$ above average may
be less acceptable than when differences in net incomes only are con-
sidered. For example, the knowledge and ability of the farm operator
may be such that the above average yields and the associated net incomes
would not appear to be a likely- alternative result. Consequently, a

decision to adopt such practices and techniques as required to attain
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theseryields or to acquire addiéipnal knowledge may not be forthcoming.
However, there was little difference between the enterprise combinations
of the cases with ebove average yieidS“and those of the cases with average
yields. The major difference_was more animal.units of beef in the latter
periods as a result of higher yieids from the improved pasture. Hence,
perhaps very little additional'knowledge,would be required.

In general, opportunities for aceunulation of additional capital and
increasing incomes appear to be very limited within the beef cattle-field
crop system of farming. Even less opportunities would appear to exist
for those farm units smaller in all respects than the 240-acre unit used
in this analysis. However, there are two possible alternatives that have
not been programmed which‘may offer some opportunity.

One alternative source of both income for farm family use and addi;
tional capital would be wnrking_eff farm. For ell of the results pre~
v sented, a substantial portion (50 percent or more) of the available labor
was not required for operation of the farm, Thus, if acceptable off-farm
work opportunities ex1sted, additional income for subsistence purpose
could be obtained during the eapital accumulation periods.

- Another alternative would be the purchase of used items of machinery
and equipment rather than the new equipment and machinery as programmed.
Such would be expected to require less capital investment initially and,
perhaps, operating costs would not be substantially higher. Since less
of the limited supply of’inﬁestmentjeapital would be required for equip-
menrjpurchases, more iand_could bebpurcnased and/or improved, and/or more
investment in liveetock wuuid.be peesible, These activities were

profitable.
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The two alternatives presented here as well as possible combina-
tions of them could represent opportunities for more capital accumulation
and;higher subsequent incomes from farming and for farm family uses than
the alternatives programmed. Thus, subsequent investigation of these two
alternatives may be desirable.

Another problem not considered in this study is the potential incomes
in periods beyond the four-year period. Perhaps the high incidence of
pasture improvement activities in some of the results would not have
occurred had more time periods been examined. For most of the cases,
bermuda-clover establishment was not an activity prior to the second
period. It is suspected that this was due to the requirement for main-
tenance and the associated costs in the fourth period following establish-
ment and every third period thereafter. If such was the case, then more
time periods and consequently a more complex program would have to be
considered to adequately evaluate the establishment of bermuda-clover
pasture as an enterprise. Perhaps future research also should examine
the feasibility and productivity of bermuda-clover pasture without the
fourth year maintenance. Omission of the maintenance activity could be
desirable on farms attempting to attain higher incomes through increase
in assets,

The above does not detract from the adequacy of the programs devel-
oped for the time periods considered, however. Such incomes as resulted
were attained at least costs for the four periods from the enterprises

in the final plans.



CHAPTER V

SUMMARY AND CONCLUSIONS

The over-zll purpose ot this study was to evaluate the potential
for increasing incomes of farm families in the Ouachita Highlands through
agricultural resource use adjustment and farm development on livestock-
field crop farms. Specifically, the tirst objective was to construct a
theoretical model of the utility an individual receives from production
alternatives and to account for the behavior indicated by the theoretical
model, to the extent possible, in operational models utilizing existing
techniques of linear programming. The second objective was to determine
acceptable alternative adjustments in resource use for providing higher
farm family incomes on livestock-field crop farms in the Quachita High-
lands area. The third objective was to evaluate the potential for agri-
cultural development from accumulation of assets within agriculture on
livestock-field crop farms in the area.

The utility theory presented explicitly recognized the influence of
the nonpriced aspects of factors and products as well as the priced
aspects. The theory indicated the level of resource use for maximum
utility would be less than that for maximum profits if there were
important negative utilities associated with inputs in production. Oper-
ational linear programming models indirectly accounting for some of the
nonpriced aspects of factors were used to program specific farm situations.
The criterion for selection of the optimum farm plan was the attainment

of a specified level of income at the minimum cost. The use of income
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targets permitted the determination of enterprise combinations and
levels of resource use for incomes less than the maximum possible.
The model used for the situations related to the second objective

did not consider time as a variable. The capital accumulation model
did consider time as a vafiable through use of the Hicksian procedure
of dating inputs and outputs.

Reéults of a'survey of rural residents conducted by the Department
of Agricultural Economics, Oklahoma State University, were used to
develop the initial resources and restraints other than proportions
of land of each quality for the basic farm units of the cases pro-
grammed. The amount of land of each type per farm was determined
from estimates of county agricultural workers in the area. Resource
inputs and product cutputs for "average" and "above average' manage-
ment were based largely on estimates of the county agricultural
workers, Estimates of prices of products and inputs were obtained
from secondary sources.

There was no definite assurance the income target used and the
enterprise combinations and level of m source utilization obtained
from application of the model would coincide with choices of individual
farmers. Neither could thé influence @f any particular one of the
sources of disutility be evaluated from the model used. However, the
results obtained for the cases where the income target was less than
the maximum income possible fairly well agree with observed enter-
prise combinaticns and resource use on farms in the area. TFor example,
when the farm was organized to produce the maximum income under the

given restrictions, 36 percent of gross farm sales were from corn as
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compared to 14 percent of gross farm sales from crops from the farms in
the survey. Results for the case with an income target equal to 80
percent of the maximum income were fairly comparable to observed enter-
prise combinations. Only about 20 percent of the farm sales were from
corn for this case. The opportunity cost for not prodﬁcing corn in

the case with the maximum income was calculated as $237 or $11.85

per acre of corn not produced.

Hence; the results obtained not only indicate the operational
model to some extent accounted for the influence of the nonpriced
aspects of factors, but they also were consistent with the hypothesis
that values, motives, and behavior cf farmers in the area cther than
those consistent with profit maximizaticn influence farm production
decisions. Whether the behavior of farmers in the area was due to
knowledge limitations, or values independent of knowledge, was not
ascertained.

Considering the results for all cases, from 40 to 95 percent cf the
available labor was not required for the operation of the optimum farm
organization. The only alternative use for this labor would have been
either off-farm work or leisure. Hence, off-farm work would have been
a feasible alternative when combined with a farm organizaticn to produce
incomes higher than the average income from all sources of $1,878 per
farm family in the survey. For example, an income of $2,400 could have
been obtained from a combination of 1,600 hours of off-farm work (at $1
per hour) and a farm income of $800, which was $200 less than

the maximum farm income for the 2L0O-acre unit programmed.
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Maximum net income with custom hire of machinery and equipment was
$117 greater than with ownership of machinery and equipment for the same
2hk0o-acre farm unit. As a result of labor being furnished with the equip-
ment, operator labor required to produce the maximum farm income with
custom hire of machinery and equipment was 226 hours less than that
required if machinery was owned. For an 860-acre farm unit, the maximum
net income with ownership of machinery and equipment was almost $1,000
greater than with custom hire of equipment. However, operator labor
requirements were also higher with owned rather than custom hired equip-
ment. Hence, to the extent that disutilities associated with effort
are important to the farm operator, ownership of equipment would be
less desirable than indicated by the comparisons of ﬁet incomes.

The net farm income from the basic farm unit was $1,374k when
yields were those associated with '"above average'" management by the
county agricultural workers. This income was 50 percent above the
net income with "average" yields but still about $500 below the
average income from all sources for farm families in the survey.

The results also indicate that with average yields, the size of
farm and total investment per farm would have to be from two to three
times larger than for the basic 240-acre unit if farms in the Ouachita
Highlands area are to broduce incomes higher than the present incomes
of farm families from both farm and non-farm sources. For a farm unit
of 860 acres, the pressure on resources for attainment of a given level
of income was less when eguipment was owned than when hired on a custom
basis. With owned equipment, a reduction in the pressure on resources

s 3 G EANT V2



116

for producing income resulted in larger beef enterprises relative to
corn. The converse was true with ownership of equipment..

Variations in the proportions of each type of land in the farm
influenced enterprise combinations as well as the ease of attainment
of a specified level of income. In general, the cases with the higher
proportions of the better land per farm had larger corn enterprises
relative to beef cattle than for the average unit. The cases with
the higher proportions of pporer land generally had larger beef enter-
prises relative to corn than the average unit.

For a given farm size, the total investment required varied depend-
ing on the quality of land, the eqﬁipment situation, and the farm organi-
zation. Higher income targets were associated with higher investment
requirements per dollar of net income; also, as land increased in
quality, investment required per dollar of net income decreased. The
investment required per dollar of income was higher for custom hire of
equipment than for ownership of equipment at the higher income levels.
For incomes of about $1,000, the converse was true.

For the cases examined, the possibility of increasing incomes from
farming through expansion of farm assets generated by the farm business,
even if income targets coincide with maximum incomes, appears to be
very limited. Income targets of $1,600 were attained in the fourth
period for the cases with above a#érage yields and ownership of equip-
ment, A higher income target could have been attained in this period.
However, the maximum incomes in the first three periods for any one

of these cases were $512, $767, and $1,034, respectively. Thus, incomes
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for the first two periods would probably be less than that required for
subsistence.

The maximum income in any period with custom hire of equipment and
above average yields was about $1,450. With average yields, the maximum
income in any period with custom hire of equipment was about $1,030.

Net incomes were less than $1,000 in at least one of the four periods
except for one case.

In general, these results indicate that relatively small increases
in incomes and some capital accumulated would be possible. However,
limitations on the amount of borrowing, as well as the requirements
for maintaining an income sufficient for subsistence in each period
would appear to preclude the attainment of incomes as high or higher
than $1,878 from capital accumulation and farm development within
agriculture,

Two types of loans for acquisition of additional assets were
considered in this study: (1) an intermediate term loan with an
interest rate of six percent on the unpaid balance and principal to
be repaid in five equal annual installments, and (2) a long term loan
with an interest rate of six percent on the unpaid balance and with
principal to be repaid in 20 equal annual installments. For both
types of loans, the amount of principal outstanding could not exceed
50 percent of tuhe value of land and buildings of the farm. These
provisions were used in an attempt to reflect the practices and require~
ments of credit institutions in the area,

Use of intermediate term credit only was considered in the borrowing

activity for the static cases. No capital borrowing occurred in any of
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these cases. Returns to capital were not sufficient to repay principal
plus interest in each year and at the same time provide additicnal income

for farm family subsistence.

Since intermediate term credit was not borrowed in the static cases,
long-term credit was considered as a source of funds for the capital
accumulation model. However, the terms specified may have been more
liberal than those of credit institutions in the area. Some capital
borrowing occurred in each of the cases programmed. The borrowing of
long-term credit also would have been a feasible alternative foxr the
static cases.

Both repayment provisions and the limitation om the amount which
could be borrowed hampered capital accumulation. In general, the
additional returns generated by the borrowing of funds was not
sufficient to provide for payments of principal and interest and still
produce a large enough income for subsistence in the earlier perieds.

For some of the cases, the maximum permissible amount of capital was
borrowed, but incomes were below specified subsistence requirements

in the first twe or three periods of the plan. Probably less than the
maximum permissible amount of capital borrowing indicated for some of the
cases would occur if capital borrowing were a source of disutility te the
farm operator.

The lack of use of intermediate term credit, and the low net incomes
in the early periods and small potential for increases in incomes in
subsequent periods from use of long-term credit would be consistent with

the low level of indebtedness of farms in the area, The amount of lecans
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outstanding was equal to about 10 percent of the value of land and build-
ings for all farms in the survey.

The results for the capital accumulation cases indicate that capital
borrowed was yielding a return slightly higher than interest charges plus
principal repayments. Therefore, if farmers either have an adequate
supply of capital for investment or could arrange for capital investment
from other sources not requiring repayment of principal, increased incomes
from farming could result. In addition, low equity financing could also
facilitate attainment of higher incomes. The potential for increasing
incomes through capital accumulation within agriculture appears to be
limited for those farmers who presently do not have a supply of capital
for investment purposes, unless the practices and requirements of credit
institutions with respect to repayment provisions and equity requirements
are modified. Expansion of the present activities of the Federal Land
Bank in providing loans not requiring repayment of principal could facil=-
itate asset acquisition in this area.

In general, if an expansion in the size of farms occurs, some
off-farm work opportunity for the families displaced would have to be
provided. Hence, whether the increases in farm family incomes result
from increased farm incomes or increased incomes from nonfarm work, more
opportunity for off-farm work would be required. An increase in the
incidence of part-time farming would appear more likely if employment
were available in the immediate area. Such, however, would not neces-
sarily hinder the adjustment in farm sizes required for higher farm
incomes. As more off-farm employment becomes available, the transition

process from farming to part-time farming to full-time work off farm
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and no farming.could be accelerated. Thus, farm assets might become
available for combination into larger fann:units and expansion of farm
size could be facilitated by provision of additional off-farm work
opportunity. However, if the off-farm employment were of a.seasoﬁal
nature such that éome combination of farming and nonfarm employment
would be desirable, organization of larger farm units could be impeded.
Employment available in qther areas sufficiently distan; to require
relocation of the family cOuld.facilitate the movement of surplus

lzbor off the farms and perhaps. remove some of the impediments to
organization of the larger farm units.

In general, the results of this study imply that agricultural
extension and rural development programs emphasizing improving farm tech-
nology in low-income counties of Eastern Oklahoma will probably enjoy
only limited success with respect to increasing farm family incomes.,
However, combination of such programe with programs for assisting
farms in the acqﬁisition of additional capital assets (land, livestock,
and equipment) through modification of institutional provisions of credit
agencies as well as encouragement of investment from nonfarm sources
may bring forth the desired results. Emphasis on provision of off«
farm employment in tne area as well as information»relatiVe to employ-
ment opportunities in other areas would likelylresult in both immediate
and future improvements in the level of living of rural residents in

this low-income area,
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APPENDIX A
STATISTICAL ANALYSIS FOR IATIMER SAMPLE

The decision to emphasize the problems and processes associgted
with capital accumulation in this study was to some extent based on
the relationships between selected characteristics of farms in the
Latimer County sample, The characteristics examined and their speci-

~ fication for the linear regression model were
Y = gross farm sales adjusted for variations in the livestock
inventory, in dollars;
X.= capital investment in the farming operation other than
land, adjusted for variations in livestock inventory;
X,.,= months of farm operator and farm family labor available
per year; and
X,= acres in the farm operation adjusted for variatioms in
the value of land and improvements.
Criteria used in obtaining adjusted values for ﬁhe variables are pre-
sented in the section to fellow.
The estimates obtained by use of least squares are indicated in

Appendix Table I. The equations used for each classification of farms

1
were
(1) Y= b, + by%
(2) Y =5b_+bX + bXs
1 bl b2 b
Fitting an equation of the form Y = aXl X2 X3 5 did not

result in a larger R-.
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1 + b2X2 + b3x5 .

(3) Y =b_ + bX

For each of the three farm classifications, little additional varia-
tion in adjusted gross farm sales was accounted for with equation (3)
that was not accounted for by the solution using only capital as the
independent variable. In addition, the negative sign associated with the
regression coefficient for land for both the full-time and part-time farm
groups indicates that perhaps land waé underemployed. Similarly for labor
for the full-time, but not for the part-time group. The failure of the
land and labor variables to account for more additional variation, the
size of the regression coefficients for capital, and the negative coef-
ficients for land for both groups and labor for the full-time farm group

suggest a limited utilization of capital relative to labor and land on

the farms in the survey,.
Procedure for Adjusting Variables

The following procedure was used to adjust gross farm sales and
capital investment for changes in the livestock inventory. First of
all, the ratio between total sales of livestock and the total value

of the ending inventory of livestock was calculated as

=1 jon

n n
where S= Z and E= I e, with s, denoting the sales of livesteck and
i=1 i=1

e, the ending livestock inventory for the ith farm in the sample. If
!
= <

i

= jws

an increasing inventory was suspected.  Conversely, for a decreasing
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inventory. If this was such that

s,
L

e,
1

ex] V]

_-l;z: 3 O<Z<.1O

the gross farm sales were not adjusted., If there was a sufficiently
large increase in inventory, then,Aei was found such that

S

i S
e, ~he, T 10=%
i i

th.enAei was added to the actual gross farm sales and deducted from
the ending inventory of livestock. For an indicated decreasing inven-

tory, Asi was found such that

Then Asi was deducted from gross farm sales and added to the ending
inventory of livestock.

The acres in each farm were adjusted for differences in the value

v, )
= 1,00 |+ a,
2V * 1

. LEth =
where Vi denotes the value per acre on the i~ farm, V, the mean value

of land by the fermula

per acre for land in all farms in the sample, and as, the number of
acres in the farm.
The months of labor available per farm for each of the classes of
labor was determined as follows:
(1) For the farm operator and other males 21 years of age or older,
(12 - M)N

(2) For other males 14-21 years of age,

12 - M
(2)“‘
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(3) For females 14 years of age or older,

12 = M

2
== N

4

where M denotes the months of work off farm by each individual and N
represents the number of such individuals per fzrm. The sum cf the

amounts determined for each class plus the months of labor hired was

taken as the amount ¢f lszbor available on the farn.
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RESULTS OF REGRESSION ANALYSES OF ADJUSTED GROSS FARM SALES, Y,

CAPITAL INVESTMENT, X,, LABOR AVAIIABLE, X,, AND ADJUSTED

FARM SIZE, X, 48 FARMS, LATIMER COUNTY, oﬁiAHoMA, 1956
Number Coefficients of Regression o
Classification of bo b1 b2 b R
Farms {capital) (lakor (lané)
dollars months acres
All farms 418
Equation (1) 48 83.hh  .233% . T35
Equation (2) 48 191.hk  .251% - 778 .751
Equation (3) 48 96,50  .252% 8.kTh - .883 .753
Full-time farms 20
Eguation (1) 20 337.51  .236% . 768
Equation (2) 20 684,71 28T« -2.101 ** 838
Equation (3) 20 872.27 .288%  -14.935 -1.989 ** 842
Part-time farms 28
Equation (1) 28 064.32 . Lhhw 669
Equation (2) 28 21k kg 148 - 298 683
Equation (5) 28 183.40  .l52% 9.085 =~ .436 700
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APPENDIX B
SOURCE OF DATA FOR THE ANALYSIS

Several different sources were used in obtaining the basic price
and‘input-output data used in the models of this analysis. These
sources and the selection of the coefficients which were used are dis-
cussed in the remainder of this section.
Prices: The prices received for beef cattle of the selected grades as
used in this study were developed from the price quotations of the
Oklahoma City, Oklahoma livestock market. These prices are the average
of the prices for the months of September-October for the period 1951~
1958, A price series for a period of this length was not available for
either the Tulsa, Oklahoma or Fort Smith, Arkansas markets., However,
a comparison of average prices by grades for these markets for a shorter
period of time with the prices for the Oklahoma City market for the same
period of time did not reveal any major differences, on the average,
between markets. Hence, Oklzhoma City market prices were used primarily
because a series for a longer period of time was available (Appendix
Table II).

| Prices feor feed grains were developed from a price series maintained

by the United States Department of Agriculture. For grain sorghum, the
expected price was assumed to be the average of the average price received
by Oklahoma farmers per hundredweight in each of the crop years, 1953-58,
Since the trend in corn prices during the same period was downward, the

expected price for corn was assumed to be the lowest of the annual
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average prices received by Oklahoma farmers per bushei for the same period
as above.

Prices paid by farmers for seed, feed and fertilizer were based on
the average of current prices paid by:.all Oklahoma: farmers, except
as indicated in Appendix Table III.

Machinery and Equipment Costs: The costs of operating selected items of

equipment exclusive of depreciation as used for this study were estimates
based on studies conducted in other areas, as indicated in Appendix
Table IV. Prices for new items of equipment were obtained from a survey
of dealers serving the area. Depreciation charges for the selected items
calculated by the straight-line method are indicated in Appendix Table V.
Expected costs for custom hire of equipment for specified farm operations
were developed from other studies (Appendix Table VI).

Enterprise Requirements and Yields: Estimates of resource requirements

and yields for selected enterprises in the Quachita Highlands area of
Oklahoma were obtained from a survey of the county agricultural workers
conducted by the Department of Agricultural Economics, Oklahoma State
University, in 1957-58. These estimates were for farmers using tractor
power and related equipment. Results of this survey were used in develop-
ing the enterprise budgets that were the basis of the input-output coef-
ficients for the linear programming models of this study. Prior to a
discussion of the specific enterprise budgets developed, some considera-
tion of the rationale of this approach appears desirable.

County agricultural workers, in general, classified the land
resources in their area as bottomland, good upland, poor upland and

forested upland. Associated with each of these land classes were some
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input requirements and yield responses for all enterprises considered,
Variations by enterprises in inputs and outputs for each class of land
were distinguished by the agricultural workers when three types of manage-
ment were considered. For example, these workers generally associated
application of greater amounts of fertilizer and adherence to more of the
recommended practices and consequently, higher yields with above average
management as compared to average menagement. In general, little if

eny fertilizer use and following few or none of the recommended prac-
tices were considered as reflecting below average management ¢h the part
of the farm operator,

From averages of the estimates of the county agricultural workers
of practicee, labor and equipment requirements, fertilization rates, and
yields for average management on the different classes of land, the
enterprise budgets of Appendix B ﬁere developed. Some of the more impor-
tant characteristics and assumptions related to the development of these
budgets merit additional discussion.

A budget for the beef cattle enterprise, Appendix Table VII, was
developed on the basis of a herd consisting of 25 brood cows; L heifers,
two to three years old; 4 heifers, one to two years old; and one bull.
Calves would be dropped in the spring and sold the following September
or October, Expected sales were 21 calves at 470 pounds each and four
cull cows weighing 900 pounds each. Costs and returns were computed‘on
a per animal unit basis,

All of the hay, pasture and grain crop budgets were developed for

ownership of all items of machinery and equipment except specialized
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harvesting equipment and planting equipment as indicated, Appendix Tables
VIII to XII. Reductions in labor requirements and increases in cash
costs for custom hire of all machinery and equipment for these enter-
prises are shown in Appendix Table XIII. Modifications in enterprise

budgets te reflect above average yields are shown in Appendix Table XIV.
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APPENDIX TABLE II

PRICES FOR PRODUCTS USED FOR FARM PROGRAMMING ANALYSES

T —
. Item Unit Highest  Average Lowest
dollars dollars dollars
Beef cattle:?
Slaughter cows
Commercial Cwt. 27.06 15.59 11.29
Utility Cwt. 23.25 13.61 9.51
Canner and ‘cutter Cwt. 18.24 10.69 6.98
Stockér and féeder steers
(500 lbs. and less)
Good and choice Cwt. 36.24 23.70 16.76
Medium ‘ Cwt. 29.50 18.94 12.72
b
Crops:
Corn ~ Bu. 1.50 1.35 1l.15
Grain Sorghum Cwt. 2.20 1.90 1.65

%United States Department of Agriculture, Agricultural Marketing
Service, Livestock Division, Weekly Livestock Reports, Oklahoma City,
Oklahoma, prices quoted under highest and lowest are the average of prices
for any three-month period, September-October, during 1951-1958. Average
prices are the average of prices for the months, September-October, 1951«
1958.

bEstimated from United States Department of Agriculture, Agricul-
tural Marketing Service, Agricultural Prices, Washington 25, D. C., based
on average of weighted average prices for year, 1953-58, amd highest
(lowest) price during the period.




APPENDIX TABLE III

PRICES FOR INPUTS USED FOR FARM PROGRAMMING ANALYSES?
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= e
Item Description Unit Price
dollars
seed:
Clover, large hop Lb, 1.00
Clover, Ladino Lb. 82
Corn Hybrid Bu. 10.50
Lespedeza, Kobe Lb. .11
Grain sorghum Hybrid Cwt. 16.50
Fertilizer:
10-20-10 Toh 81.00
Superphosphate, 20% Ton 41.50
Ground limestone” Ton 6.20
Ammonium nitrate Ton 87.00
Feed:
Cottonseed meal Ton 80.00
Prairie hay Ton 15.00

%United States Department of Agriculture, Agricultural Marketing

Service, Agricultural Prices, Washington, D. C., April, 1959, pp. 43-49;

June, 1959, p. 33.

bOklahoma State ASC office, average of prices for ground limestone
delivered and spread, A-Area counties.



APPENDIX TABLE v

ESTIMATED VARIABLE COSTS FOR SELECTED ITEMS OF EQUIPMENT FOR FARM PROGRAMMING ANALYSES

Total Variable

, . ' . . Repairs Lubrication Total
Item Costa zep;ir: Lub:x;:::on Use per per Variable Including Cost
per tea pe Hour Hour Cost of Tractor
dollars percent _dollars percent .dollars - fours ‘dollars dollars . dollars ‘dollars
- Tractor - 2,300 5.5 80.50 17 16.10 860 .09 .02 11 .51
Plow, moldboard 234 7.0 16.38 3 .70 . 150 .11 .01 Jd2 - .63
Disc harrow 290 3.0 6.27 5 . 1,05 1o . .oh .01 .05 .56
Cultivator 270 - 3.5 9.45 3 © .81 10 .07 .01 .08 .59
Harrow, 3-sec. - ' i . S : ) .
spiketooth 125 1,0 1.25 .1 .13 110 .0l - .01 .52
Planter, 2-row N ‘ o '
w/fert. attach., 300 2.0 6.00 W5 - . 1l.50 100 .06 .02 .08 .59

Drill, 13-7' o R o S '

 w/fert. attach. 593 ~l.5- - 890 00 ka5 100 .09 .0k .13 .64
Mowet, 7' 432 3.5 15.12 .7 . .3.02. 100 .15 .03 .18 .69 -
Rake, 5. delivery 532 2.0 . 10.64 5 2.66 s 2n .06 30 .81
Baler, pto twine = 1,855 3.0 55.65 8 14.84 93° -~ .60 .16 .56 1.07
Rotary clipper 435 3.5 15.22 N 3.0k 100 15 .03 .18 469
E-Z-Flow, 12! 300 1.0.  3.00 .7 2.10 50 .06 Ol 10 .62
Truck, 1/2 ton

1.00°

Average of list prices of dealers serving area.

b

F. C. Fenton and G. E. Fairbanks, The Cost of Using Farm Farm Machinegz, Kansas State College Bulletin Th, Manhattan, 1954.°

°R. p. Darley and R. C. Suter, Machinery Use and Investment on Missouri Farms, 25 s Missouri Agricultural Experiment
Station, Research Bulletin 536, Columbia, October, 1955, PP, 56-37

dPlus twine at $.75 per ton,

p. G.. Laferty, Production Items, Costs and Returns for Winter Oats on Livestock Farms in the Arkansas Ozarks Area,
Arkansas Agricultural Experiment Station Report Tt Series 66 Fayetteville, May, 1957, p. 5.

LET
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APPENDIX TABLE V

CUSTOM RATES FOR SELECTED USES OF FARM MACHINERY
FOR FARM PROGRAMMING ANALYSES?

P

Operation Unit

Cost per Unit,

dollars
Plowing ' wAgtéu_‘ h.25b
Discing o : Acre ,, 1.50
Harrowing Acre .15
Planting and fertilizing L
(2-row) Acre 1.75
Planting and fertilizing : :
- (E-Z-Flow) ‘ Acre 1.50
Cultivating | | ‘ Acre 1.25
Sprigging bermuda, including
sprigs ' Acre 14.00
Harvesting:
Grain sorghum ' Acre 5.00
Corn | Acre 5.00
Hay: Mowing and raking Acre 1.85
Baling Bale A7
Hauling and storing;:
Grains S Bu. : .05
Hay . Bale .08

%E. A. Tucker, et, al., Custom Rates for Farm Operations in Okla-
homa, Oklahoma Agricultural Experiment Station Bulletin No. B-4T73,
Stillwater, July, 1956,

bJ. J. Gigoux, p. 95.
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APPENDIX TABLE VI

ESTIMATED DEPRECIATION CHARGES FOR SELECTED ITEMS OF EQUIPMENT
FOR FARM PROGRAMMING ANALYSES

Item Initial Estimated Annual
Cost?@ Total Life Depreciation
dollars years dollars
Tractor, 2-plow, gasoline 2,300 11 209.09
Plow, moldboard, 2-1k* 23k 16 14.63
Disc harrow, 7' tandem 290 16 18.13
Cultivator, 2-row 270 12 22.50
Harrow, 3-sec., spiketooth 125 20 6.25
Planter, 2-row, w/fert,
attachment 300 20 15.00
Rotary clipper 435 12° 36.25
E-Z-Flow, 12' 300 20 15.00
Mower, tractor, T' 430 16 18.75
Rake, side delivery 530 15° 35.33
Baler, pick-up, pto 1,700 12°¢ 141.68
Total 6,914 553 .44

QAverage of list prices of dealers serving area.

bF. C., Fenton and G. E. Fairbanks, p. 13,

‘. 5, Richey, 'Crop Machine Use,'" Agricultural Engineers Yearbook,

5th Edition, American Society of Agricultural Engineers, 1958, p. T7.

dStraight-line depreciation for total life. May assume that if sold
prior to end of total life, trade-in or salvage value equals undepreciated
value.
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APPENDIX TABLE VII

ESTIMATED ANNUAL INCOME, EXPENSES, AND NET REVENUE PER ANIMAL UNIT
OF BEEF CATITLE USED FOR FARM PROGRAMMING ANALYSES

: = —
= | i, et ity s
Income: " |
Cull cow | Canner & cutter 10.69 Cwt. 1.12 11.97
Stocker and | : '
feeder calf Good ‘& choice  23.70 Cwt. 3.10 13.47
Total income Average prices 85 . bl
Expenses:
Hay Produced ’ Ton 1.48
Veterinary charges 2.00
Salt Lbs.  25.00 .30
Selling costs | 2.00
Cottonseed meal 4L0% protein | L,00 Cwt. 1.80 7.20
Bull depreciation | A.U, _1.25
Total expense | 12,75
Net revenue:
Average prices T2.69

Labor:

Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec. Total

l.o n9 1-5 05 17 05 - |2 -2 02’ :7 .7 1.0 707

#Incomes determined using average prices (Appendix Table II).
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APPENDIX TABLE VIII

ESTIMATED EXPENSES AND PRODUCTION PER ACRE OF BERMUDA AND CLOVER
USED FOR FARM PROGRAMMING ANALYSES

Item Description :dgii:i; Unit Quantity dﬁ?;i:?
Expenses:
Tractor and machinery Cash outlay é Hrs. 3.0 1.79
Fertilizer 10-20-10 4.05 Cwt. 2.0 8.10
Ground limestone Delivered & 6.20 Ton 1.5 9.30
spread '
Clover, large hop 1.00 Lb. 1.0 1.00
Clover, Ladino .82 Lb. >1.0 .82
Lespedeza, Kobe .11  Lb. . 10.0 1.10
Sprigging, Midland Contract (includ-.
ing sprigs) - 14,00 Acre 1.0 14.00
Total expense ; EETTI
Less ACP cost-share ‘ v | 20.65
Net expenses 15.46
Production: Average
Bottomland Acres requlred per animal unit 2.5
Good upland Acres required per amimal unit 3.5
Poor upland Acres required per animal unit 4.0

Labor:

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov, Dec. Total
0.0 1.4. 1.2 0.0 .8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4

4see Appendix Table IV for costs of the various operations.



ESTIMATED EXPENSES PER ACRE FOR PASTURE MAINTENANCE AS USED

APPENDIX TABLE IX

FOR FARM PROGRAMMING ANALYSES

1h2

W‘

Item Déscription dziigis Unit Quantity g:;?::;
Expenses:
Bermuda and clover;
| Fertilizer 0~20-0, every 3rd year 2.08 Cwt. 2.0 L.16
Fertilizer Every 3rd year, cash
application " outlay . .. ... .62 Hrs. 0.k .25
Clipping Annually .69 Hrs. 0.8 55
Total For 3rd year 4,96.
Totai Annually .55
Native pasture:
Clibping Annually .69 Hrs. 0.8 .55
| Total <55
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APPENDIX TABLE X

ESTIMATED INCOME, EXPENSES, AND NET RETURNS PER ACRE OF CORN AS USED
FOR FARM PROGRAMMING ANALYSES

: PR Price, . Amount,
Item Description dollars Unit Quantity dollars
Income:
Corn On bottomland 1.15 = Bu. 4o 46.00
On good upland 1.15 Bu. 21 2k .15
Expenses:
Machinery & equipment Cash outlay a Hrs. 6.6 3.28
Fertilizer 10-20-10 4,05 Cut. 2,0 8.10
Seed Hybrid .188 Lb. 10.0 1.88
Harvesting, bottomland Custom T7.00
Harvesting, good upland Custom 6.00
. .. Total Bottomland , 20,26
Good upland 19.86
Net Revenue:
Bottomland 25.7h
Good upland k.29

Labor:

Jan, Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total
0.0 1.4 .9 .{ 2.1 _0.00.0 0.0 0.0 0.0 0.0 0.0 5.1

%see Appendix Table IV for costs of performing the various operations.
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APPENDIX TABLE XI

ESTIMATED INCOME, EXPENSES, AND NET RETURNS PER ACRE OF GRAIN SORGHUM
AS USED FOR FARM PROGRAMMING ANALYSES

. Price, . . Amount
Item Desc;iptlon dollars Unlt Quantity dollars,
Income:
Grain sorghum On bottomland 1.90 Cwt. 17.5 33.25
On good upland 1.90 Cwt. 10.5 19.95
Expenses:
Machinery & equipment Cash outlay a Hrs, 5.1 5.05
Fertilizer 10-20-10 .05 Cwt. 1.5 6.08
Seed - .165 1b. 10.0 1.65
Custom harvest 5.75 Acre 1 5.15
16.51
Net revenue:
On bottomland 16.74
On good upland 3.4k

Jan. Feb., Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec. Total
0.0 0.0 1.4 9 f{ 2.1 0.0 0.0 0.0 0.0 0.0 0.0 5.1

8see Appendix Table IV for costs of pérforming the various operations.
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APPENDIX TABLE XII

ESTIMATED PRODUCTION, REQUIREMENTS, AND COSTS PER ACRE OF HAY CROPS
AS USED FOR FARM PROGRAMMING ANALYSES

‘ et s Price, . ... Amount,
Item Description dollars Unit Quantity dollars
Production:
Lespedeza hay On bottomland Tons 1.k
..0n good upland Tons 1.2
Prairie hay - On bottomland Tons 1.0
On good upland ’ Tons .8
Establishment cost: (Lespedeza)
Machinery & equipment Cash outlay a Hrs. 3.1 1.87
Fertilizer 0-20-0 2.08 Cwt. 2.0 L.16
Seed Kobe .11 Lb. 25.0 2.
Total . 8.78
Mowing & raking Cash outlay, all hay a Acre 1.0 3.71
Baling, hauling, &
storing _ Cash outlay
Lespedeza hay ' On bottomland :H Acre 1.0 3.71
On good upland a“ Acre 1.0 %.38
Prairie hay On bottomland a Acre 1.0 3.05
On good upland Acre 1.0 2,72
Total éost:
Lespedeza hay On bottomland 12.49
On good upland 12.16
Prairie hay On bottomland 3.81
On good upland 3.48
Labor requirements: :
J' Fd- Mu‘ Al’ Mi. iox -agl’;\ At 'So 05'N<6~D. T(Dt.al
Lespedeza, bottomland olk.9 .8 0 0o 0 6.0 0 0 0 0 9.1
Lespedeza, good upland ol.4k.9 .8 0 0 0 54 0 0 0 0 8.5
Prairie hay, bottomland ¢ 00 O O O O 48 0 0 0 0 4.8
Prairie hay, good upland - 0 .0 0 O O O O 42 0 0 O 0O 4.2

3see Appendix Table IV for costs of the various operations.
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APPENDIX TABLE XIII

ADDITION TO TQTAL COSTS AND REDUCTION IN ANNUAL IABOR REQUIREMENTS
FOR CUSTOM OPERATION OF ALL MACHINERY PER ACRE, BY ENTERPRISES,
AS USED FOR FARM PROGRAMMING ANALYSES

Enterprise Additional Reduction
P Cost in Labor
_ dollars hours
Corn, bottomland 8.72 5.1
Corn, good upland 8.32 5.1
Bermuda-clover pasture, bottomland . .1.21 1.0
Bermuda-clover pasture, good upland 1.21 1.0
Berﬁuda-clover pasture, poor upland 1.21 1.0
Native pasture, all land types s 8
Lespedeza hay, bottomland 17.19 9.1
Lespedeza hay, good upland 15.96 8.5
Prairie hay, bottomland 6.60 L.8

Prairie hay, good upland 5.57 L.8
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APPENDIX TABLE XIV

ADDITIONAL NET REVENUES, COSTS, AND NET RETURNS PER ACRE FOR ABOVE
AVERAGE YIELDS AS COMPARED TO AVERAGE YIELDS, CORN
"AND BERMUDA-CLOVER PASTURE

Bottom- Good Poor

Item . Unit "y nd  Upland Upland

Bermuda-clover pasture;

Yield Requirement per

animal unit Acre 1.5 2.5 3.0
Additional cost: 100 1bs.; 10-20-10

per acre at .

establishment Dels., 4.05 L.05 L,o5

100 1bs.; 0-20-0
per acre eVery

third year Dols. 2.08 2.08 2.08
Total Dols. 6.13 6.13 6.13
Corn:
Yield Per acre Bu. 55 32
Additional total Per acre at $1.15
revenue per acre Dols. 17.25 13.80
Additional cost: 100 1bs, amm,
' nitrate per acre Dols. L.35 4.35
Haul and store Dols. .75 .55
_Total Dols. '5.10 4.90

Additional net
revenue Per acre Dols. 12.15 8.90
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