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CHAPTER I
INTRODUCTION

The changes which have occurred in agriculture in the United States
in the relatively short history of the country have been phenomenal.
One of the more pronounced adjustments in recent times has been the
movement to fewer and larger farms. After reaching a peak of about
716,000 in 1935, the number of farms in Oklashoma and Texas has decreased
to about 300,000 in 1960. During the same time périod, the average
farm size has increésed-from 240 acres to over 600 acres.l

The present trend to fewer and larger farms will continue. How-
ever, many farmers will likely find themselves unable to adjust to
developing technology, particularly to the larger scale of farm busi-
ness. The capital structure of many small farms and land values that
continue to remain high will likely impede the expansion of the land
base. On the other hand, farm operators of larger farms with more
favorable capital structures may find that they can expand their land
base with little difficulty.

There may be many incentives motivating farm operators to expand
their operations with respect to their land base. Acquiring additional

land may be consistent with a profit maximization goal, in that this

lUnited States Department of Commerce, QOklahoma Census of Agri-
culture and Texas Census of Agriculture, Bureau of the Census
(Washington, 1961), p. 3.




action may lead to greater efficiency and reduce the cost of inputs
relative to the value of outputs. An attempt to obtain greater effi-
»ciency would also apply when the goal of farm production is that of
maximizing family satisfaction rather then profits alone.2 Farm opera-
tors may also expand their land base as a defensive measure in attempt-
ing to remain in farming. Much of the existing farm technology 1s
uneconcmical on the smaller farm units; however, the larger farms that
have profitably adopted innovations exert pressures on tardy adopters
to use the technology for minimizing losses.3 Another possible incen-
tive for farmers to expand their land base results from the fact that

. purchasing land represents a form of capital accumulation.
Problem Setting

Whatever the reasons for expanding a farm operator's land base may
be, the trend to fewer and larger farms has continued for a long time;
and in more recent years the trend shows no sign of leveling off. Thls
raises many questions with respect to farm growth problems, the answers
to which may offer some insight as to the structural characteristics of
the farm producing units of the future. Who are the farm operators that
can expand their farm size? What are their capital and equity character-
istics? Under the existing policies and structure of real estate credit
institutions, which farmers can borrow purchasing power for capital

gdods? Must the small or beginning farmer rely on inheritance, marriage,

2Earl O. Heady, Economics of Agricultural Production and Resource
Use, (New York, 1952), p. T06.

SLuther G. Tweeten and James S. Plaxico, "Long Run Outlook for
Aericultural Adjustments Based on National Growth," Journal of Farm
Beonomics, Vol. 46 No. 1 (196k), p. L5.




and gifts as the only means of becoming established in a "going" farm
firm? The adjustment in size of farm is characterized as a major prob-

L

lem associated with the economic growth of U. S. agriculture.
Purposes and Objectives

Very little tangible evidence is available with respect to what
constitutes adequate farm capifal or equity structures for purposes of
land expansion or capital accumulation. Even after a given capital
structure is known to be adequate for capital accumulation, the mo8t
questions become: Is it possible to move from a given size of opera-
tion to a larger operation? Wh&t is the maximum level of capital
accumulation? What is the effect of different variables on the capi-
tal accumulation process? The agricultural industry, suppliers, and,
of course,‘individual farmers have much at stake in answers to these
questions raised by farm capital accumulation problems. This study
was designed to shed some light on these problems.

This study is directed to an analysis of the capital accumulation
and growth problems of farm firms in Southwestern Oklahoma., Knowledge
is gained by testing the hypotheseé that different levels of specific
variables affect the growth process. The knowledge gained is utilized
to simulate various growth possibilities and establish hypotheses con-
cerning minimum starting equity levels for specific growth situations.
More specifically, the objectives of this study include:

(1) An analysis of the effect and importance of different

Yg. L. Baum and X. L. Bachman, "The Economic Growth Problem,"
Capital and Credit Needs in a Changing Agriculture, ed. E. L. Baunm,
Howard G. Deisslin, and Earl O. Heady (Ames, 1961), p. 32.




variables including farm operator objectives, lend acquisition
methods, capital ratlonling, and dlfferent family consumption levels
or capital withdrawals on the growth process of farm firms,

(2) Simulate different growth models to determine possible
growth rates under different farm resource use conditions,

(3) Determine minimum starting farm equity situations required

to obtain specified growth rates over time.
Scope of Study

The scope of this study includes farms of level loam soils in the
Rolling Plains of Oklahome and Texas. The ares is located in the South-
western part of Oklahoma and & Northcentrel area of Texas which includes
the Southweétern.part of the Texas Panhandle (Figure 1). Farms within
the area are primarlly those that produce fleld crops ~-- cotton,; wheat,
and . other small grains ~-- with supplementary livestock enterprises.
Large livestock ranches and other livestock farms are scattered throﬁgh-
out the area, hdwever;coash:grain and cotton farms account for more than
one-half of all the other farms, about two-thirds of the total land in
farms, and more than three-fourths of the cropland harvested.>

The Rolling Plains area is composed of three broad groups of soil
resourcess clay solls, loam soills, and sandy solls, each of which is
found in relatively homogeneous blocks. The loam soils are found mostly
in the northern counties of the Rolling Plains area and are commonly
found in two different phises designated as level loam and rolling loam.

The level loam phase is predominantly bottomland, medium textured soils

SUnited States Department of Commerce, Oklahoma Census of Agricul;

tuge)and Texas Census of Agriculture, Bureau of the Census (Waéhington,
1961 ). :
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with moderately permeable subsoils. This soll type is most representg- ..
tive with respect to cropland acres, and farms-in the area with this type
of soil account for a large proportion of the total farm production in
the area.0

The analysis of this study deals with representative farms which are
assumed to have level loam type of soils. Thus, the study is applicable

to level loam farms within the Rolling Plains area of Oklahoma.

6John W. Goodwin, James S. Plaxico, and William F. Lagrone,
Agegregation of Normative Microsupply Relationships for Dryland Crop
Farms in the Rolling Plains’gg Oklahoma and Texas, Oklahoma Agricultural
Experiment Station Technical Bulletin T-103, (Stillwater, Oklahoma,
August, 1963).

TFor complete description of soil type and area, see L. J. Connor,
W. F. Lagrone, and J. S. Plaxico, Resource Requirements, Costs and
Expected Returns: Alternative Crop and Livestock Enterprises; Loam Scils
of the Rolling Plains of Southwestern Oklahoma, Oklahoma Agricultural
Experiment Station P- 3?8‘ (stillwater, Oklahoma, 1961).




CHAPTER II
CONCEPTUAL DEVELOPMENT

The conceptual development of the study may be summarized under +wo
major headings: (1) the dynamic nature of the problem and (2) develop-
ment of the deterministic model used in the analysis and specification
of goals and objectives of farm operators. These two subjects will be
discussed in this section. Relevant literature related to each subject
will be briefly reviewed in an attempt to describe the transition from

the conceptual to the analytical phase of the study.
Dynamic Nature of the Problem

The traditional static theory of the firm has been very useful in
dealing with most microeconomic problems. The very nature of growth and
capital accumulation problems, however, renders static theory somewhat
unrealistic. In developing a dynamic model, Plaxico states:

By omitting time as a variable, one may greatly simplify con-
ceptual. and empirical models. At the same time, one tends to ignore
(assume away) certain practical important problems of production
timing, capital acquisition and accumulation, transitory rescurce
efficiency, and the impact of a decision in one time period on pro-

duction opportunities and choices during subsequent periods.“

Important contributions to understanding the dynamic process were

in the Great Plains," Management Strategies in Great Plains Farming,
Nebraska Agricultural Experiment Station MP 7 (Lincoln, 1961), p. 12.

8James S. Plaxico, "Dynamic Programming and Management Strategies /



made by J. R. Hicks in his Value and Capital, Paul A. Samuelson's

Foundations of Economic Analysis, R. F. Harrod's Téward & Dynamic

Economics, and William J. Baumol's Economic Dynamics.9 A review of por-

tions of these works reveals somewhat different concepts of eccanomic

dynamics.,

Paul A. Samuelson has commented that in order to understand many
problems of the real world the economist has no choice but to study

dynamics.lo His concept of dynamics 1s best summarized in his own

words:

Statics concerns itself with the simultaneous and instanta-
neous or timeless determination of economic variables by mutually
interdependent relations....It is the essence of dynamics that
economlc variables at different points of time are functionslly
related;....It is important to note that each such dynamic system
generates its own behavior over time,....This feature of self-
generating development over time is the crux of every dynamic

“process.l

Most economists are familiar with Hick's dynamic model.l? Accord-
ing to Hicks, economic statics is not troubled about dating, which
implies that dynamics involves time as an explicit variable. Hicks
states that the firm in attempting to maximize returns should maximize
the present value of the stream of expected returns. "Future costs only

enter into the present value of the plan at their discounted values; and

IKenneth E. Boulding, Economic Analysis, (3rd ed., New York, 1955),
p. 893.

10paul A. Samuelson, "Dynamic Process Analysis,” A Survey of Contem-
porary Economics, ed. Howard S. Ellis (Philadelphia, 1948), p. 37k.

1lrbid., p. 354.

12J. R. Hicks, Value and Capital (London, 1953). The comments about
Hicks's dynamic model are condensed from Chapters IX and XV.




the same is true of future receipts...."L3

William J. Baumol classifies the Hicks approach as statics involving
time rather than dynamics. He explains that in the model;, phenomena are
not considered in their relation to preceding and succeeding events; and
- if the process of change does net concern us, we can consider the situa-
tion at a given moment. The moment may be dated, but the analysis of it
can be staticolu Baumol®s concept of economic dynamics emphasizes the
structural aspects of dynamicst "Economic dynamics is the study of
economic phenomena in relation to preceding and succeeding events. "LD

R. F. Harrod also emphasizes the changing structural relationship
in economic dynamics. According to Harrod, statics is concerned with a
state of rest, and in a étatic equilibrium certain values remain statien-
ary in the absence of a disturbing force. In economic statics certain
fundamental conditions are taken as given, and these known conditlions
determine the values of certain unknowns. In dynamics, however, the
fundamental conditions will themselves be changing, and the uanknown in
the equations to be solved will not be specific magnitudes per time
period but increases or decreases in the magnitudes per time periodol6

While economists may detect distinct differences among eminent
economists with respect to concepts of economic dynamics, the layman
would be-struck with the highidegree of similarities. The general agree-

ment and, perhaps, & precise definition is given by the statement, ...

13Ibid., Po 179

1M7i11iam J. Baumol, Economic Dynamics (New York, 1959), . 5.
15Baumol, p. 4.

16R, F. Harrod, Towards & Dynamic Economics (London, 1948), pp. 1-10.
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how the various variables move through time...."LT
Dévelopment of the Deterministic Model

Theory of the Dynamic Model

A graphic illustration of a dynamic model is given by Plaxico and
compared to a usual static model.l8 Figure 2 shows the usual static
resource use problem. Theory suggests that the point of tangency of the
production possibilities curve (line P) with the indifference curve
(line I) specifies the optimum allocation of resources between produc-
tion for present consumption and for capital accumulation. Quantity OB
of capital accumulation and OA of present consumption is the optimum
allocation of resources which maximizes utility.

Figure 3 illustrates the same proplem in a dynamic setting. Line
Py1 1s an iso-resource curve for the time period t7, and I; is an indif-
ference curve. Also, Pio is an iso-resource curve representing the
possible combinations of production for present consumption and capital

accumulation in period to if OB production for capital accumulation and

OA for present consumption were produced in t1. The indifference curve

I»> expresses an individual's desires with regard to present consumpticn
and production for capital accumulation during time period to. For n

time periods, we would have n production possibility curves and a series
of n tangencies of the production possibility curves with the indifference
curves. The line G would be the firm's growth path over time which would

result in maximum utility.

17Boulding, p. LI6.

l8Plaxico, pp. 13-1L.
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The-modél-described above does not ignore the structure of the system.
For example, thé position of the production possibility curve Pio depends
upon the allcocation of resources in time period t1, i.e., Pio is the pro-
duction possibility curve for time period to 1f and only if resources are
allocated in t3 such that quantities OA for present consumption and OB
for capital accumulation were produced in tj. Therefore, there is only
one optimum growth path avallable to the firm. To illustrate this,
assume that Iy 1s an indifference curve which lies below I7. A level
of production OC for present consumption and OD production for capital
accumulation is a possibilit& but results in a lower level of utility
or satisfaction. Also, for this allocation of resources the produc-
tion possibility curve for time period to would lie below Pyp such as
curve P'to. Thus, a choice of decigion in an earlier time period is
- binding on and affects alternatives in the later time periods, and the

structure of the system is not ignored.

The Reterministic Model of the Study

"Dynamic linear programming” is a deterministic model developed to
solve problems such as the one illustrated in Figure 3. Dynamic linear
programming is & éubspecies of linear programming; its relation to
linear programming is roughly that of economic dynamics to statics.l9

The usual linear programming problem may be stated as:go

19George Morton, "Dynamic Programming." The Structural Independence
of the Economy, ed. Tybor Barna (New York, 1954), p. 1OT.

20plaxico, p. 13.
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Maximize X =27
Subject to:

AX
0

B
X

vy

In this formulation A is a matrix of input-output coefficients which
describes technology. It contains the input coefficients (requirements)
necessary for’the per unit production of the various alternative pro-
ducts considered. The vector C is the choice indicator which may be
the net revenue from each unit of the alternative products which may be
produced. The vector X represents the alternative ways that resources
might be transformed into alternative products. The vector B usually
specifies the availability of scarce resources.

The input-output matrix A of the usual linear programming problem
(the matrix A above) may be transformed into submatrices in order to

render the static model dynamic.21 The input-~output matrix A above may

. be transformed into:

A = L] 9 A-tzA't_l

where the submatrices Aj,As,...,At are the input-output coefficients for
products produced in time periods 1,2,...,%, respectively, and overlap
in some rows or columns or both. Overlapping in rows would mean that
certain commodities produced during time period t may also be required

for the production of some commodity in time t + k. Overlapping columns

2lMorton, p. 108.
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would indicate that products (or the returns from these products) being
produced during time t could be used in the production of products Iin
time t + ko |

The vector B of the usual linear programming problem may also be
transformed into subvectors for the dynamic model. ZEach subvector would
specify the availability of scarce resources for a given production per-
iod. The availability of scarce resources for a future production peried
would not likely be the same as those available for a former production
period because resources may be added (or used up) or created during the
production process. The change with respect to resource levels and
resource ratios over time which allows changes in production patterns
over time results from the structure of the system. The structure of
the system over time is an explicit feature of the dynamic model.

The vector C, the choice indicator, is extended over all production

periods which may represent the stream of net revenues over time.
Specification of Goals and Objectives of Farm Operators

Usually the production Pproblem is considered to be a choice or
decision on how .resources are organized to maximize a particular objec~-
tive or end.22 Is the typical objective one of maximizing income, the
control of resources, the ownership of resources, the size of operation,
total sales over time, or other possible objectives?

A gfeat deal of economic literature is devoted to relevant goals,
objectives, and ends. In a detailed analysis of long~-run adjustments of

farm operators, Connor discusses various hypotheses concerning the motives

22Heady, Economics of Agricultural Production and Resource Use, p.
8.

O
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of decision makers.©3 The following objectives were discussed:

1) Maximize profits,

2) Produce at a level below the profit-maximizing output,

) Produce at a level above the profit-maximizing output,

) Remain status quo,

5) Maximization of some preference-function,

) Survival of the firm,

7) Maximize sales after obtaining some minimum profit level,

(8) Select a course of action consistent with a "satisficing"

principal,

(9) Securing some income target.

A goal of maximizing profits is a common and useful assumption in eco-
nomic studies. However, production at some level below the profit max-
imizing output may be rational, for this sction may be consistent with
a desired level of leisure., A decision maker may also decide to produce
at a level above the profit maximization output in an attempt to obtain
a large firm, power, and prestige. A decision maker may have an estab-
lished plan of production and be very reluctant to change. This condi-
tion leads to a status quo objective.

In planning under dynamic conditions and uncertainty, decision
makers may be faced with a probability distribution containing several
parameters relevant to decisions. It has also been suggested that the
profit maximizatlion motive is appropriate only after some minimum proflt

level has been obtained. It also seems reasonable that decision makers

23Larry J. Connor, "Long-run Adjustments for Farm Operators in a
Sparsely Populated, High Risk Area of the Great Plains', (unpub. PH.D.
dissertation, Oklahoma State University, 1964), pp. 18-22.
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select a course of action consistent with a. "satisfactory" outcome, and
the profit maximization principle is replaced by this "satisficing" mot= -
ive,

Finally, a conviacing argument can be made supporting the relevance
of income goals or targets as decision criteria. This criteria is
consistent with desired levels of living, the maximum efficiency, and
the oppdrtunity cost concept in economics.

Connor points out that certain characteristics of present resource
use in agriculture indicate that farmers do have goals other than pro-
fit maximization. This i1s deduced from the fact that economic studies
have shown that farm operators could increase net returns through
various adjustments in resource uses.gl‘L

Each of the above goals or decision criteria may be relevant within
the decision making framework. Unfortunately, some of the apparent rel-
evant criterion or choice indicators are not easily quantified. This
ig the case 1n attempting to determine the utility function of Figures
2 and 3. Other criterion are not well defined within a polyperiod
framework. As an example, in a static analysis an income goal appears
to be quite relevant; however, when considering time as a variable, cer-
tain guestions are raised which must be answered in order to make the
concept operational. What is the nature of this income goal? Is it
consumed outside the stream of firm costs, or may it be used in the
capital accumulation process?

Hicks deals explicitly with entrepreneural objectives in a "dynamic

system." He states that the relevant criterion for an entrepreneur

QuConnory p. . 21.
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within this framework is the maximization of the present value of pros-
pective net receipts or prospective sur*]pluses,,z5 This objective is
analytically convenient but still is not without specification problems.
What should be the operational "surplus" values relevant to farm opera-
tors? If the preduction plan calls for expanding the land base through
purchasing land, should net worth be included in the "surplus® valﬁe as
a cost or return? What are typical and relevant price and interest-
expectations (discount rates)?

Goals or objectives of farm operators may have a bearing on the
declision of how resources are organized and thus affect the preduction
plan. For this reason, . .objectives or criteria are considered as growth
variables, and this study will attempt to test the importance of this
varigble.

The typical firm-househcld interrelationship must be recognized in
the polyperiod analysis. Income flows are typically allocated between
farm family consumption and reinvestment in the farm business as a
basis for later income and consumption.26 In this analysis it is
assumed that returns from farming are the only source of reinvestment. in
the farm business. Also, the operation of the farm is subject to the
fulfillment of an annual fixed expense requirement and withdrawals of

capital to be used for household consumption purposes.

20Hicks, p. 196

26Heady, Economics of Agricultural Production and Resource Use,
p. 423, ‘




CHAPTER ITI
METHOD OF ANALYSIS

The procedure used to establish the framework for this polyperiod
linear programming analysis involved three phases: (1) selecting a
representative farm resource situation and a relevant farm enterprise
organization. to investigate capital accumulation problems, (2) comstruct-
ing a structural framework for the linear programming model by determin-
ing resource levels, operational restrictions and activities for the
various production periods, and (3) selection of objective functions to
establish criteria for production overtime. The mefhods of resolving
the problem posed in each of the above procedural points are reviewed
in this section of the report.

In general, the framework of the analysis and the construction of
the model used in this study must portray capital accumulation character-
istics of a typical farm firm. The farm operator has the necessary
management abllity and controls some farﬁ resources such as capital, land,
and perhaps a complement of equipment and livestock. Some family labor
is available for farm work, and additional farm resources, such as labor;
may be hired or purchased as needed. 1In addition to the variasble costs
and capital requirements associated with farm enterprises, capital must
be withdrawn iﬁ eaéh production period to meet farm overhead expenses
which include a family living expense.

Operating capital mey be borrowed with owned resources used &as

19
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security. The farm may “"grow" through renting or purchasing additional
farm land. If growth occurs, additicnal livestock must be purchased.
Additional equipment must be purchased when expansion reaches a point
where the owned complement of eguipment is inadequate, and overhead ex-

penses increase as growth occurs beyond a certain size.
Representative Resource Situation and Enterprise Organization

A large number of farm enterprise alternatives exist. In practice,
however, a relatively small number of alfernative enterprises are rele-
vant to a typical farm. The usual static linear programming problem
1s easily solved for a large number of alternative enterprises. Uti-
lizing the linear programming technigue within a polyperiod analysis,
however, presents computational problems. The selection of several
dozen enterprise alternatives and an analysis over a number of time
periods not only presents computaticnal problems, but increases the
problem to such proportions that the model becomes difficult to work
with. A small model greatly facilitates the analysis of a large number
of situations and 1s, therefore, desirable for this study. Part of this
technical problem was solved by the simultaneous selection of the repre-
sentative farm resource situation and an operating activity representing
an. aggregation of enterprises or a given farm organization.

The resource situation with the enterprise organization shown in
Tahle I was chosen as a representative farm for purposes of this study.
The organization shows the minimum land reguirement and optimum combina-

tion of enterprises to obtain a $3,000 return to operator labor and
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TABLE I

REPRESENTATIVE FARM RESOURCE AND ENTERPRISE CRGANIZATION,
PER ACRE RETURNS AND CASH COSTS DESCRIBING ONE
OPERATING UNIT USED IN THE ANALYSIS

Organization
Representative Per Land
Item Unit Farm Unit
Total land Acres Lob 1.00
Cropland Acres 333 .78
Native pasture Acres 78 .18
Cotton allotment Acres 67 J15
Wheat allotment Acres oT1 023
Cropland organization
Cotton Acres 67 .15
Wheat Acres 97 023
Alfalfa Acres 6 .19
Grain sorghum Acres 70 .16
Small grain hay Acres 9 - 02
Swall grain gragzing Acres 15 .03
Cows Animal L .01
Feeders Animal 36 .08
Operator labor Hours 1,339 3.14
Hired labor Hours 213 « 50
Investment
Land and buildings Dollars 102,240
Machinery Dollars 9,170
Operating capital® Dollars 11,486
Total capital requirements Dollars 122,896
Gross receipts Dollars 18,351 43,08
Enterprise operating costsP Dollars 7,713 18.11
Overhead costs® Dollars 565
Machinery depreciation cQstsd Dollars 96T

8Includes the total capital required to operate the farm for one
year, enterprises expense and investments, equipment depreciation expense,
overhead costs and taxes.

i

PIncludes $426 land taxes.

CIncludes transportation, telephone, bookkeeping and insurance costs;
overhead costs increase by $1.25 an acre for a farm size over 700 acres.

dInciudes $807 depreciation on farm equipment and $160 depreciation
on pickup. :
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management, and was determined by linear programming computations.2T

The entérprise requirements on a per acre basis are used to represent a
farm operation activity used in the model of this analysis (P1, Table II).
The enterprise operating costs are actual cash expenditures incurred dur-
ing the year.

Overhead and machinery depreciation costs in this analysis also @ .
represent annual cash costs but are somewhat lumpy regardiess of the
acres operated and, therefore, cannot be computed on a per land unit
basis when the acres bperated are variable. The constant charges for
these items are made on an annual basis as will be explained in follow-
ing paragraphs.

All costs are cash costs only. No costs or charges are made for
the use of land and capital. This is a necessary and realistic account-
ing procedure, because returns to owned factors are used indiscriminately
in the capital accumulation process.

Used within this framework, one unit of the operation requires one
acre of land, more than 3 hours of labor, $18.11 enterprise operating
costs, adequate equipment, fixed costs of $1,532, and returns $43.08 )
gross receipts. The per acre net returns, not including the $1,532 fixed
costs, are $2L.22,

The operating activity may be looked upon as an aggregation of
enterprise activities. ' Any farm operation, accumulatioh of capital, or

expansion of the land base must utilize this operating activity. ... -

27Noncash costs not shown included $275 annual interest charge on
equipment, $72 interest on investment in pickup, and $225 interest on
annual operating capital. See Percy L. Strickland, Jr., et al., Minimum
Iand Requirements and Adjustments for Specified Income Levels, South-
western Oklahoma, Bulletin B-608, Oklahome Agricultural Experiment Station,
~ May, 1963, p. 52.




Therefore, the combination of enterprises is predetermined and not to be
solved as a specific part of the problem. It may be argued that this is
an undesirable feature of the capital accumulation model, because in the
early stages of the growth process of a farm, enterprises may be organ=
ized in a manner to minimize capital requirements (assuming limited
capital) and combined differently in laterrtimg periods when more capital
is avallable. This is & valid criticism of the model; however, the
advantages in this study of such an activity assumption compensates for
the loss of generality. Several valid arguments may be given defending
the use of this activity representing a combination of enterprises.
Previous static linear programming studies using the same repre-
sentative resource situation of this study were conducted to determine
optimum orgarizations for different income targets. Similar combina-
tions of enterprises resulted for different income targets and farm
sizes. Although income targets and the resulting farm sizes were quite
different, the per acre gross returns and cash costs were very simi-
lar.28 These results appear to be logical, because the type-of-farming
area 1s one that calls for a high degree of specialized operation.
This is especially true for a particular farm resource situation within
this type-of-farming area. The opportunity costs for not producing crops
and livestock suited to the area are guite high. The conventional method
of allowing the combination of enterprises to be solved in each time
period would limit the number of enterprises which could be considered
to a very small number. The resulting optimum combination of enterprises

determined from this very small number of alternatives would be unreal~

istic.

281bid., pp. 52-57, 82.
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Structural Framework of the Model

The structural framework of the linear programming model must be
simultaneously determined when resource levels, operational restrictions,
and activities for the wvarious production periods are defined. The level
of owned land and capital and security values available over the number
of years considered must not be ppe present level available but must
include resource; added or subtracﬁed by the choice of the alternative
activities consistent with some optimum condition with respect to a
specific criterion.

The nature of the problem being analyzed requires that a moder-
ately long planning horizon be considered. With each production period
representing 5 years of farm operations, 6 production periods describe
a planning horizon of 30 years. Five year production periods simplify
the computating and formﬁlating problem to such an extent that a large
number of different assumptions can be made, and many different problems

can be solved.
Operational Restrictions and Activities

Seven operational restrictions for each time period, including land,
labor, capital, security, equipment, livestock investment, and fixed
cost, were considered to be most relevant in the analysis (Teble II).

Two addifional rows in each time period, rent restriction and net
worth tj net worth ti (i = 2 through T), are included in the model
when investigating specific_problemso The rent restriction rows allow
rented land to be restricted to any desired level. The net worth rows
gpecify that the net worth of the firm at the end of each production

reriod be maintained at a level equal to or greater than the net worth



CTABLE 1}

RESOURCE LEVELS, ACTIVITIES AND RESTRICTION REQUIREMENTS OF CAPITAL ACCUMULATION MODEL

LAND AcQuUisSiTioN

RESOURCE 0OR OPERATING CAsH AMORT I ZED RENT HIRE
1 TEM UNIT RESTRICTiON [ EVEL ACTiVITY Byy LoAN LAND LABOR
Po(BTT" Po'{BZ] P1 P2 P3 Py P5
PrRoDUCT1ON PERtOD 1 ; :
LAND Ac. 426 0 1.00 -1.00 -1,00 -1.00 0
LABOR HR. 1,900 1,900 3. 14 0 0 0 -1,00
CAPITAL Do, 6,106 -1,085 18,11 24200 16,05 12,00 1.00
SECURITY Dot., 102,240 0 0 -240.00 285,53 0 0
EQUIPMENT Ac. 700 700 1.00 0 0 0 0
LIVESTOCGK INVESTMENT Ac, 426 0 1,00 0 0 0 0
Fixed CosT Dot., 4,525 4,535 0 0 0 0 0
NET RETURNS Dot 0 -854 -124,85 2,00 64, 94 60,00 5,00
REINVESTMENT CAP{TAL Dot., 6,106 -5,425 -124 85 242,00 80,25 60,00 5.00
RENT RESTRICTION Ac, 1/ 0 0 -1,00 -1,00 1.00 0
NET WoRTH T1 < N.W. T2 DoL. 1/ -4,571 0 240,00 15,30 0 0
PRODUCT1ON PERIOD 2
LAND Ac. 426 0 0 -1.00 -1,00 0 0
LABOR AR 1,300 1,900 0 0 0 0 0
CAPITAL DoL. 6,106 -1,085 0 0 16,05 0 0
SEGURITY DoL. 102,240 4,571 0 -240, 00 252,33 0 0
EQUIPMENT Ac, 700 700 0 0 0 0 0
L1VESTOCK INVESTMENT Ac, 426 0 0 0 0 0 0
Fixep CosT Do, 4,585 4,535 0 0 0 0 0
. NET RETURNS DoL. 0 0 0 0 60,25 0 0
* REINVESTMENT CAPiTAL DoL, 6,106 -5,425 -12%, 85 242,00 160,50 60, 00 5.00
" RENT RESTRICTIiON Ac, 1/ 0 0 -1.00 -1,00 0 0
NET WortH Ty < N W, T3 DoL. 1/ -4,571 0 240,00 35,30 0 0
SUBSEQUENT TIME PER10DS
"BBJECTIVE FUNCTION VALUES:
: “ 7 No, 1 DoL. 124,85 -2.00 -282,96 -60.00 -5.00
No, 2 ‘DoL., 105,18 -2.00 -148, 43 -50,55 -4, 21
No, 3 DoL. 0 240,00 72.50 0 0
No, # UntTs 1.00 0 0 0 0
Na, 5 DoL. 181,38 0 0 0 0
No, 6 Dot 0 0 - 0 0 0

52



TABLE [1 (CONTINUED)

9¢

CONSUME TRANSFER
25% OF ACQUIRE Savinas 1
BoRRowW Buy F1XxED Buy NET -LAPITAL To
I TEM UNTT CAPITAL EQUIPMENT CosT LivESTOCK RETURNS 1/ 1/ CAPITAL 2
Pg Py Pg Pg P10 P11 P12
ProbucTion PERtOD 1
LAND Ac. 0 0 0 0 0 0 0
LABOR HR. 0 0 0 0 0 0 0
CAPITAL 7 DoL, -1.00 3.95 1.00 5.26 .05 -1.00 0
SECURITY Do, 2.0 0 0 -5.26 0 0 0
EQuiPMENT Ac. 0 -1,00 0 0 0 0 0
LIVESTOCK INVESTMENT “Ac. 0 0 0 -1.00 0 0 0
Fixep CosT DoL. 0 0 1.00 0 0 0 0
NET RETURNS DoL. .30 13 22 1,69 0 1,00 0 0
REINVESTMENT CAP{TAL DoL., 30 19.75 5,00 5.26 .25 ~-1.00 1.00
RENT RESTRiICT1ON Ac, 0 0 0 0 0 0 0
NET WORTH T1 < N.W, T2 DoL. 0 £.53 0 5 26 0 -1 00 1.00
PRobDUCTiON PERIQD 2
LAND Ac, 0 0 0 0 0 0 0
l.ABOR HR. 0 0 0 0 0 0 0
CAPITAL DoL, 0 2.40 0 0 0 0 -1.00
SECURITY DoL, 0 -6.53 0 -5,26 0 0 0
EQUiIPMENT Ac, 0 -1.00 0 0 0 0 0
LiVESTOCK |NVESTMENT Ac, 0 0 0 -1.,00 0 0 0
FI1xED CosT DoL. 0 0 0 0 0 0 0
NET RETURNS Doi. 0 12,00 0 0 0 0 0
REINVESTMENT CAPITAL Dow. 30 31,75 5.00 5.26 25 -1,00 0
RENT RESTRiICTION Ac, 0 0 0 0 0 0 0
NET WoRTH Ty « N W, T3 Dot., 0 6.53 0 5.26 0 -1,00 0
SUBSEQUENT TIME PER1ODS
0BJECTIVE FUNCTtON VALUES:
No, 1 DoL, -.30 ~-73,22 -1,69 0 0 0 0
No, 2 DoL., -2.53 -39.16 -1, 46 0 0 -39939 0
No, 3 Doi., 0 0 0 0 0 0 0
No, 4 UN'TITS 0 0 0 0 0 0 0
No, /5 DoL, 0 0 0 0 0 0 0
No, 6 DoL, 0 0 0 0 0 0 0
1/ THESE ROWS OR COLUMNS WERE UTIL1ZED“ONLY:IN PARTS OF THE ANALYSSS,
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at the beginning of the first production period. This restriction was .
included when determining minimum starting equity levels. Without the
restriction, the net worth of the firm could be used up during the plan-
ning horizon to satlsfy family living and farm overhead expenses. In
this part of the analysis it is assumed that the operation of the farm
continues beyond the 30 year planning period depicted, and accumuiated
net worth should, therefore, not be used up.

Two other rows or equations in each time period include net returns
and reinvestment capital. Their function is accounting rather than
restrictional.

Land renting, land buying, labor hiring, capital borrowing, equip-
ment and livestock purchasing activities in each time period allow
resources to be expanded if they can be profitably purchased at the
specified price level.

The concept of net capital generated (by each activity) is utilized
in the capital accumulation process throughout the model. The activity
requirements or coefficients in each of the restriction rows are annual.
requirements; and since each period represents 5 years, the coefficients
in the accounting rows, net returns and reinvestment capital, represent
period or 5 year totals. In effect, capital may be generated over a 5
year period as reinvestment capital, and this capital (if any) may be
used to expand resources in the next time period (reinvestment capital
generated during & period is transferred to capital in the subsequent
period). The same effect would result from a model with annual produc-
tion periods where resources are allowed to expand only every fifth year.

The annual requirements for the operating activity include one acre

of land, 3.14 hours of labor, $18.11 capital, one unit of equipment and



28

one unit of investment in livestock and livestock equipment (Table 1T,
P; and Table I). With gross sales of $43.08, the net capital generated
on an annual basis is $24.9T7 or $124.85 on a 5 year or production period
basis. |

The function of the coefficients in the reinvestment capital rews
is to accumulate the amount of net capital generated. As an example, if
$124 .85 of caplital is generated during or through the first production
period, the amount of owned capital available at the end of the first
production period is the $124.85 generated plus the amount of capital
owned at the beginning of the first production period. With $6,106 of
owned capital available at the beginning of the first production peried,
$6,106 plus $124.85 or $6,230.85 would be available at the end of pro-
duction period 1. (this is the purpose of the $6,106 coefficient in
golumn Py of the reinvestment capital row). For the reinvestment capi-
tal row of productlon period 2, the question iss; how much owned capital
is available? The amount of reinvestment capital available ét the end
of production period 2 is the capital generated during production peried
2 plus the amount of owned capital available at the beginning of produc-
tion period 2 which, as noted above, was $124.85 plus $6,106 or $6,230.85,
The coefficients in the reinvestment capital rows of production periods
subsequent to the ones where the activitles originate are only accouuting
procedures to account for the capital available at the beginning of the
periods. The complete linear program tableau is given in Appendix Table
IT.

The basic study model illustrated in Table II and Appendix Table II
is actually a combination of two different models each of which is used

to analyze different types of capital accumulaticon problems. The vector
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By and P, represent the starting resource levels and restrictions of an
established farm firm. All activities in the input-ocutput matrix with
the exception of P13, the acquire capital activity, are used with the
vector By. Certain coefficients of the Bj vector such as land are
changed where specified to analyze specific problems, but the starting
situation for these preblems is an established farm with certein speci-
fied land, capital, eté. resource ratios. The vectors Bp .or. P! and
P11 are used in the analysis of growth problems where the starting
situation (farm size, etc.) is not specified, but is to be solved as
part of the problem being analyzed. These vectors will be discussed

in detail in a later section of this chapter.

Land Restriction and Acquisition Methods

Although the effects of different starting levels of owned land
are analyzed, one of the basic situations for part of the analysis
assumes an owned land resource of 426 acres at the beginning of the
first time period (By or Py). This same land acreage is assumed to be
available for farm operation in subsequent time periods. The land base
may be expanded above the starting level by renting or purchasing
additional land.

Renting land is assumed to be an annual activity, and any number of
acres may be rented during any production period independent of any other
period. It is assumed that the cost of renting land is equal to 5 percent
of the average investment in land. Thus, with a current farm land value
of $2L0 per acre, annual land renting costs egual $12 per acre (the
annual capital requirement). This is approximately ‘equal to the cost
that would be associated with the conventional l/h cotton, 1/3 grain

rental cost agreement that prevaills within the study area. The total
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cost of renting an acre of land over the 5 year production period is $60.
Net returns are decreased by $60 each production period when an acre is
rented, and the level of reinvestment capital is also decreased by $50.

The purchase of an acre of land adds an acre of land to the land
resource of the production period in which it is purchased and alsc makes
the same acre available in all subsequent production periods. The cost
of land is assumed to be $240 per acre plus a $2 land transfer fee unless
otherwise specified. The security resource, which may be used to obtain
credit, is based upon the value of owned resources. Therefore, buying
land on a cash basis adds a value of $2L0 to the security resource. In
terms of net returns, the cost of buying land on a cash basis is the
transfer fee. However, in terms of net capital generated, $242 is with-
drawn from the capital stream as a result of the land purchase.

An alternative method of purchasing land includes land purchases
through a real estate loan where payments are amortized over a 33 year
reriod. This type of land purchase activity requires an equeal annual
installment payment. DPart of the annual installment is applied to inter-
est payments at 5é-percent interest, and the balance of the installment
is payment of principal (Appendix Table I).

Fach installment payment is $l6,05, which is the capital requirement
for this-land purchasing activity in each production period. In produc-
tion period 1, $64.95 is deducted from net returns by the activity. This
1s the amount of interest paid through the first production period if
land is purchased through this activity. The deduction from net returns
in production period 2 is less than $64.95, because the amount applied
toward principal becomes greater and the interest payments become less.

With respect to the reinvestment capital coefficients for this activity,



the amount withdrawn from the capital stream (net capital generated) in
each production period is 5 times the annual installment payment or . °
$80.25. The coefficient in the reinvestment capital row of production
period 2 is $160.50. Half of this ($80.25) results from the accounting
procedure explained above, and the other $80.25 is the total capital
withdrawal (net capital generated) by the activity during the second
production period.

The mortgage value of the land being purchased is only a fraction
of the market value. However, it is common Ppractice for farm mortgage
lenders to finance an amount equal to the entire purchase price of the
land if the buyer has additional owned land to offer as security. The
amortized land buying activity involves this type of real estate loan.
It requires that owned land be used to secure the real estate loan.

The security requirement for this type of land buying activiiy is meas-
ured in terms of the current per acre market prices of land ($240 per
acre), The security or mortgage value of the land being purchased is
assumed to be 46 percent 6f the market value ($110.42) for the amortized.
land buying activity,29 The real estate loan for the purchagze of one

acre ($242) less the mortgage value of the land being purchased $110.42)
leaves $131.58 of additional security needed to meet the security require-
ments of the loan. ILand already owned by the farm operator is assumed

to have the same per acre security or mortgage value as the land being
purchased ($110.42 per acre). Therefore, the $131.58 additional secur-

ity requirements require that more than an acre of owned land be

29This type of real estate loan was patterned after a Federal Land
Bank type loan. The security value is also equal to 68.25 percent of a
"normal agricultural value" of the land equal to $161.79 per acre.
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mortgaged to secure a real estate loan for the land buy activity. In

terms of the market value of the land this is equal to $285.53 required

at the time the land is purchased. The security requirements for land

puréhased through an amortized loan at a given time decreasés in subse-
. quent years and production periods.

Farm owners also purchase land by making cash down payments and
then making additional payments on an amortized basis. ghis is equiva-
lent to purchasing some land on a cash basis and other land on an amor-
tized basis. Therefore, the two methods of purchasing land included in
the model in effect represents 3 methods of purchasing land.

The resource and restriction requirements for the land buying and
other activities for production period 2 are not shown in Table II.
However, all of the reguirements for resources and restrictions of
period 2 of activities in production period 2 would be the same as the
corresponding requirements of activities in period 1 on the resource

and restrictions of period 1 (see Appendix Table II).

Labor Restriction and Hired Labor
It is assumed that 1,900 hours of family labor is availlable annually
to perform actual farm work. It is assumed that the farm operator is
available to perform actual farm labor as well as management duties
throughout the year. The operator would, therefore, furnish most, if not
all;, of the available family labor. Additional annual labor requirements

may be satisfied by hired labor, if profitable, at a rate of $1 per hour.

Capital Restrictions and Borrowing
The assumed level of owned capital avallable at the beginning of the

first production period is an arbitrary selection. Part of the analysils
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assumes that $6,106 of owned capital is available at the beginning of the
first production period. This is eguivalent to the returns from operat-
ing 426 acres of owne&»land, less a family living expense of $3,000 (see
Table I). The level of owned capital available in any period subseguent
to the first is capital generated through farm operations plus the
beginning level of owned capital. Owned capital may be supplemented by
. borrowed capital or credit, up to a limit, through the borrow capital
activity (P6, Teble II). It is assumed that capital is borrowed at an
annual interest rate of 6 percent. The amount of capital that can ke
borrowed is restricted by the uﬁmortgaged value of owned resources.

The level of security avallable in the beginning for purposes of pur-
chasing land and borrowing capital depends upon the assumed level of
owned. resources at the beginning of the first production period. It

is assumed thet borrowed capital or short term credit is limited to

50 percent of the unmortgeged value of the amount of security available
unless otherwise specified.

It is assumed that the same level of capital is borrowed each year
~during a given productioﬁ period. Therefore, at an annual interest
charge of 6 percent or $.06 on the dollar, the total charge for a given
production period would be $.30 (5 x $.06). This amount is deducted
from the stream of net capital generated in a given production period

for each unit of capital borrowed.

Equipment.Complement and Increasing Overhead Costs

It 1s assumed that the same complement of farm equipment is required
for any level of operation below 700 acres of total land. The machinery
‘complement is assumed to be maintained by annual purchases of equipmént

egual in value to the annual machinery depreciation costs (Table I, which
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is included as part of the fixed cost restriction, Pp Table IIL). An . -
operating unit of TOO acres would give the minimum average investment in
equipment of about $6.55 per acre. If at any time the operation exceeds
TOO acres, additional equipment must be purchased.

Certain overhead expenses are required at a constant level regardlesé
of the acres operated. However, some of the overhead expenses are asso-
ciated with the size of the farm. The level by which overhead costs
would increase with increasing size of farm would vary, but the increase
would be expected to be about $1.25 Per acre for a Ffarm size greater
than 700 acres.

The buy equipment activity (PT in Table II) is required to accouut
for additional equipment purchases and increasing overhead costs incurred
when the farm size increases beyond T00 acres of total land. The
required additional equipment purchase for each acre. off land operated
above TOO acres is assumed to be equal to the minimum averagé investment
in equipment when the operation is 700 acres ($6.55). Additional equip-
ment is purchased through a 5 year amortized loan with annuval installment
payment equal to $1055. This payment plus a depreciation cost of $l.159
plus the increase in overhead costs of $1.25 per acre included in the
activity, make annual capital requirements $3.95. The total associated
cost for the production period would be the total interest paid in_pur-v
chasing the equipment, $1.22, plus 5 annual chafges for equipment depre-
ciation and overhead costs which total $13.22.

The total capital investments plus costs for purchasing eguipment
and lncreasing overhead costs total $19.75 (the coefficient of the
reinvestment capital row). Purchasing equipment during any preduction

’

period makes the egquipment available in subsequent periods; however,
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capital requirements in subsequent periods are equal to annual machinery

depreciation plus increased overhead costs (Py, Table II).

Investment Restriction and Buy Livestock Activity

Part of the analysis assumes that an investment in livestock and
 livestock équipment equal to $2,241 is owned by the farm operator (with
a starting farm size of 426 acres). Under these conditions, an addi-
tional investment in livestock and livestock equipment must be made
for each acre above 426 acres operated. The required per acre invest-
ment is $5.26 which is the average per acre investment required. The
buy livestock activity (P9§ Table II) is formulated to provide for
operation expansion. An investment in any production period makes the

capital investment avallable in subsequent periods.

Anriual Fixed Cost and Caepital Withdrawal

An annval capital withdrawal is written into the program model.
This restriction specifies that $3,000 be withdrawn from the capital
stream annually. In addition, a fixed cost of $1,532 is withdrawn as
capital expenditures for overhead and machinery depreciation costs. The
fixed cost activity (Pg, Table II) is required to withdraw the capital
in each production period. The éctivity'is forced into each production
reriod to the required level.

There is no farm cost associated with the $3,000 capital withdrawal;
however, the $l,532 overhead and machinery deprecilation costs are annual
farm cash costs. Net returns are reduced by $1.69 for each unit of the
fixed cost activity which is fofced to a level of $4,532 to account for
$T,659 total fixed cost in each production period. - The total withdrawal

from the capital stream (reinvestment capital) during each production
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period is equal to 5 times the annual withdrawal,

Accounting Eguations and Consume Activities

" The net returns row accumulates the total net returns for a produc-
tion period. 1In a specificgpart of the analysis an activity is utilized
. to force consumption or capital withdrawal to levels equal to $3,000
rlus 25 percent of the net returns. This consume activity (P105 Takle
II) is forced to a level equal to the net returns of the production
period (see the 1.0 coefficient in the net returns row). Annual capi-
tal is reduced by one~fifth of the net returns of the production period
which is also equal to 25 percent of the annual net returns. Higher
levels of capital withdrawals egual to 50 to T5 percent of the net
returns are also assumed in specific parts of the analysis.

The reinvestment capital rows are formulated to accumulats the net
capital generated or the level of owned capital throughout each of the
production periods. Each of the activities within a production period
contribute to or deduct from net capital generated (if any) in the period.
The amount of owned capital at the end of any production period is egual
. to the net capital generated during that period plus the level of capital
owned at the beginning of the production period.

The capital transfer activity (Plg, Table II) transfers the capital
owned at the end of production period 1 to capital in production period

S 2.

Objective Functions
Several different obJjective functions are tested. ©Some of the objec-
tive, function values, those which are relevant to activities of production

period 1, are shown in Table IT.



37

Objective function values No. 1 are the undiscounted net return
coefficients associated with the activities of productien period L. The
coefficients were computed by summing the annual costs or returns over
the relevant time that returns are forthcoming or costs are incurred.

In the complete: linear programming model (see Appendix Table Ii), objec=
tive function No. 1 is the undiscounted net returns to resources over the
30 year period or for the entire period covered by the analysis.

The objective function values of No. 2 (with the exception of
coefficient for Pll) represent annuval costs or returns discounted, at a
6 percent rate, over the relevant time that the returns are forthcomix
or costs are incurred.

The coefficients of objective function No. 3 are the discounted value
of land purchases. With respect to the cagh land buy activity of produc-
tion period 1, it is assumed that land 1s purchased at the beginuning of
the period; therefore, the land value (capital purchase of $240) is zot
discounted. The cash land buy activity of production period 2 is dis-
counted by 6 percent over 5 years. The coefficient of the amortized land
buy activity, $72050, is the discounted value of principal payments which
would be made over the period covered by the analysis.

The coefficient of objective function No. 4 (with similar coeffic-
ients for the operating activities for each of the precduction periods}
is used for the assumed objective of maximizing the number of acres oper-
ated over the 30 year time period.

Objective function No. 5 is the discounted. value (6 percent discount
rate) of gross sales over the 5 year production period. With similar
coefficients of the operating activities of other production periods,

the objective function allows sales to be maximized over the 30 year
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period.

Coefficlents of other ebjective. functions, such as maximize owned
capital generated through the last production period énd land operated
during the last time perioed, are not shown in Table V because these. coef-
ficients are not associated with any of the activities of production
period 1. The capital accumulation process with respect to various other
.objective functions are analyzed and will be explained when presented. in

the following sections of the report.

Minimum Equity Model
The vector Bo or Po' with all of the activities in the tableau,

including the vector Pjj, (Table II and Appendix Table II) is used to
analyze minimum starting farm equity reguirements to fulfill specified
growth conditions. The starting specified level of resources with respect
to the minimm equity model,is 1,900 hours of operator labor and nothing
else (B or Pp'). The negative level of resources and restrictions in

Bo result from the fact that at least a minimum complement of farm eguip-
ment must be purchased initially before farm operations begin. The
‘initial equipment has an average value of $4,571 and is purchased over

a 5 year period with annual payments of $1,084 (the - $1,084 capital

level of‘period 1) with total interest payments over the 5 year pericd
eaual to $854 (the - $854 initial net return level of period 1). Since
this equipment purchase must take place, the net worth at the end of
period 1 is at least $4,571 (the - $4,571 in Bo of period 1). The
“initial complement of equipmen purchased is adequate for a size of opera-
tion of 700 acres of land.(the 700 in the equipment row of Bg}; The buy
eguipment activity, Py, is ndt used to purchase initial equipment because

annual per acre costs of increased overhead expenses are included in
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this activity (required when the size of operation exceeds 700 acres).
The acquire capital activity, Pyj, is used in the minimum equity
model with vector Bp. In the minimum model, this activity is the ornly
. source of initial equity. Total equity is owned cash capital plus the
value of other owned resources. In the model, capital can be converted
into any other farm resource initially or also during the capital accu-
mulsation process of any production period. Whatever level the acquire
capital activity reaches becomes a restriction in Bp, row - 1RESC, that
must be fulfilled by resource purchases of cash capital generated and
transferred to the next production period. This process maintains the
initial level of net worth but allows capital to be converted into any
- farm resource.
Minimum equity problems are analyzed by maximizing the present value
of net returns subject to very high costs for each unit of equity (the
- 9999 coefficient in the No. 1 objective function). This minimizes
equity subject to the specified constraints, but it also allows the firm
to accumulate capital or grow (if possible) above the level required to

fulfill just the constraints.



CHAPTER IV
EFFECT OF SELECTED VARIABLES ON THE CAPITAL ACCUMULATION PROCESS

The specific purpose of this chapter is to present the résults of
the &nalysis of the effect of different criterion functions on the
capital scecumulation process. Also, the importance of certain restric-
tions, land acquisition, and capital use alternatives on the capital
accumulation process are evaluated. The assumptions of the model used
in the analysis were presented in detail in Chapter III. These asgsump-
tions and their limitetions should be borne in mind when interpreting

the results given in this chapter.
Criterion Functions *

What shall be the relevant criterion function to portray tihe capi=
tal accumulation process? This problem is not néw in the réalm of
economics, bﬁt the problem is perhaps compounded in a polyperiod or
dynamic framework. The problem of establishing the criterion function
in a capitel accumulation problem 1s one which cannot be avolded. The
effect of different eriterion functions may be great, and the criterion
function of entrepreneurs may be quite varisble in any given segment of
the economy. If these situations exist, generalization is impossible;

and certain economic aggregation problems could be very difficult.

Maximum Present Value of Net Returns

It is commonly stated that a relevant criterion function is one that

40
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maximizes the‘pfeSQnt value of the stream of nét réturns. The effect
with respect to land operated, investments and capitél’accumulated by
time periods of applying this criterion to the capital accumulation
model 1s presented in Table III. A discount ratevof 6 percent was used
to compute the present velue of returns.

All expansion of operations occurs through the renting of additional
land. ZOver 1,000 acres of land are rented during the first production
period. FExpansion with respect to land rented and acres operated oeccurs
ét an increasing rate within each successive production period. The
maximum amount of cepitael, $51,000, is borrowed annually.

As specified, cepital withdrawals for consumption purposes (or
assumed to be withdrawn from the capital geneérating stream for purposes
other than reinvestment in the farm firm) are equal to $3,000 annuelly
or $15,000 in each production period. Total capital withdrawals inélude
investment In machinery and livestock and Withdrawal for consﬁmptiona

The conditions of capital accumulation portraYed seems to bhe unreal-
istic or atypical as much with respect to the small levels of investments
in farm resources as with the increase in total‘acres operated. The
investment in resources, machinery, and livestock 1s small relative to
the level of net éapital generated. Also, although the level of ending
caeplitel 1s sizeable, the large levels of capital generated ig each time
period are plowed into capital of the subsequent periods which is used
to rent additional land and defray expenses while capital withdrawals
remeln reletively small. An assumption of constant consumption levels
over time does not appear to be realistic.

The criterion function of meximizing discounted net returns gave

the same results with respect to depicting the conditions of capitel



TABLE IIT

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PRO”ESS RESULTING FROM

MAXIMUM PRESENT VALUE OF NET RETURNST

Production Period

___Item Unit 1 2 3 4 2 6
Annual, Situation ‘
Tend Operated ac. 1,52k 2,866 5,306 9,721 17,710 32,168
Land Qwned’ ac. Log Lo6 Lo6 L26 Lo6 ko6
- Land Rented ac. 1,098 2,440 4,880 9,295 17,284 31,742
Gross Sales ‘dol. 65,657 123,462 228,588 418,782 762,963 1,385,797
Oper. and Overhead Cap. dol. 50,441 98,403 185,666 343,539 629,232 1,146,224
Borrowed Capital dol. 51,120 51,120 51,120 51,120 51,120 51,120
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals
Starting Owned Cash Capital dol. 6,106 56,028 150,504 321,34k 630,507 1,189,971
Net Returns dol. 76,079 125,296 214,610 376,215 668,658 1,197,868
Capital Withdrawals : '
Mechinery Purchases dol. 5,381 8,762 15,935 28,829 52,170 9k Lo8
Livestock Purchases dol. 5,776 7,058 12,835 23,223 ho o2h - 76,047
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000
Total dol. 26,157 30,820 43,770 67,052 109,194 185,455
Net Cash Capital Generated dol. L9, op2 ol h76 170,840 309,163 559,46k 1,012,413
Ending Owned Cash Capital dol. 56,028 150,50k 321,344 630,507 1,189,971 2,202,384
Value of Controlled Resources dol. 439,771 872,147 1,657,357 3,078,172 5,649,190 10,301,978
Net Worth (End of Period) dol. 176,251 286,547 486,157 847,372 1,501,030 2,683,898
Present Value of Net Returns Th2,945 (Criterion Funﬂtion Value)
Undiscounted Level of Net Returns $2,658,726 _
Starting Level of Owned Capital $ 115,172

lstarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in
livestock and $6,106 owned capital. ,

e
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accumulation and growth as several other different objectives.” Other
criterion funetions which gave the same growth conditions includeg

l. Maximize discounted value of gross sales,

2, Meximize undiscounted value of net returns,

3. Maximize the level of owned capital at the end of the last

production period,

L4, Maximize the level of land operated in the last production

period,

5. Meximize the level of land operated throughout the planning

horizon.
Most of these objective functions were discussed in Chapter ITII. The
value of the objective function to meximize the discounted value of
gross sales equals $4,301,063, and the results with respect to farm opera=-
tion, organization, growth, etc. are the same as those presented in
Table IIT.

The meximized undiscounted value of net returns is $2,658,726 and
as an obJjective function results in the same growth situation as the
objective of meximizing the present value of net returns. Since the
growth problem is formulated to include a minimum level of capital with-

drawal or a "family living expense,”

it might be argued that discounting
‘future returns is not relevent. The irrelevance stems from the idea that
since the consumption level is specified and assured by the solution to
the problem, there is no sacrifice involved.

A criterion function to maximize the level of owned capitel at the
end of the planning horizon is mede operational by including an activity

in the model which requires one unit of owned capitel in the last produc-

tion period. The coefficient of this activity which 1s maximized is the
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only coefficient in the criterion function (Appendix Teble II). The mex-
imum value of this criterion is $2,202ﬂ383 which is also the level of
ending capital of production period 6 as shown in Table III.

The criterion function simply to maximize the level of operations
in the last production pericd gave the same growth situation and results
as all of the objectives above. The value of this criteri§n funetion
equals 32,168, the acres of land operated during production periocd 6
(Table III).

The criterion function to maximize the level of land operated
throughout the plenning horizon also gave the same farm operation and
growth situations over the 30 year planning horizon. This criterion
function is another way of depicting a management strategy of operating
the largest possible unit. The objective function is the sum of the
acres operated in each of the producticn periods. The maximum value
of this criterion function equals 69,295, which is &lso ‘the sum of the
acres operated within each prdduction period ih the orgenization of

operations as shown in Table III.

Maximum Present Value of Consumption

Maximizing the present value of consumption may be & way of deplcting
the strategy or actions of farm operators or managers who are more inter-
ested in satisfaction from consumption rather than profit maximizetion.
In constructing the criterion function, it is assumed that postponement
of consumption is & sacrifice. Thereforé, future possible consumption
is discounted. The relevant discount rate is assumed to be 6 percent.
The criterion function is constructed by including a consume capital
activity in each preduction period which deducts annusl capital. and,

therefore, reduces the level of net cepital generated. No restrictiens,
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including those of minimum fixed costs and $3,000 annual counsumption
levels, are relaxed as consumption is maximized. An additionsl alterna-
tive of capital withdrawal is simply added in each production period,
and the coefficient of these activities formed the criterion functiecn.

The effect of this criterion function on the capitel accumulation
process 1s the Same as that of meximizing the present value of net
returns with the exception of the last production period. Only the
situation Wifh respect to lend operated, returns, etc., in the lasgt
production period are different. Additional cepitel is withdrawn for
consumption purposes only in the last production period. The differ-
ence 1n the orgenization which resulits in the last production period
1s a matter of how the problem is framed. As formulated, consump-
tlon gqcecurs during & production period rather than at the end of a pro-
duction pericd. In coastructing the method in which capital is with-
drewn, it is hypothesized that additional consumption reduces the
ebility to generate capitel over time.

This criterion and its method of construction might be more relevant
under an asgumption of a discount rate high enough o bring about consump-
tion in earlier production periods. However, with consumption in addi-
tlon to the minimum level the problem might be formulated such that cap-
itael is withdrawn at the end of sach production period rather than during
it. Under this condition, & criterion funetion of meximizing the present
value of cepital withdrawals {with a discount rate no greater than 6
percent ) would be identicel with a eriterion of meximizing ending capital

since ell additional consumption occcurred during the past period.

Meximum Present Value of Land Investments

The organization of production and the capital sccumulation progess
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with the criterion function of meximizing the present value of land purm‘
chases are the same as all other criterion functions discussed above
through the first half of the planning horizon (Table IV). Even though
their values are discounted, land purcheses are meximized by accumulatling
capital through renting all land opereted and then using the capital
during the later part of the planning horizon to purchase land.

“The capital asccumulation procesg with the objective of meximizing
owned land is a casgse where the operation is above, in terms of land
investment, the profit meximizing level. Profits are sécrificed in
order to make land purchases. The objective function or the present
value of land purcﬁases eguals $3219895, The present velue of net re-
turns under these conditions egual $458,088. This compares to $7L2,9L5
which is the meximum present value of net retufns p&séible {see Table
III). There is more than $1,403,800 difference between the undiscourted
value of the stream of net returns over the 30 year planning horizon with
respect to the two different objectives of maximizing returns and maxiu_
mizing land purchases. 0

An objective of maximum discounted value of nét returnslappeafs to
be the relevant criterion functicn with respect to maximum capital BCCU=
mulation over time. It is compatible with maximum.ac@umulatioh of net
worth. Also, this criterion results in the same farm firm growth condi-
tions as .several other criterism. These criteria,. in this anaiysisg all
resulted in meximum accumulation of capital over time. Consequently,
all of these criterion functiocns lead to the séﬁé results. The objective
function subject to the restrictions of the model used in thig analysis
is not a sensitive veriable. Therefore, in the analyses that follow, 1t

is assumed that the management sirategy is one that meximizes the presgent



FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH F

TABLE IV

MAXIMUM PRESENT VALUE OF LAND PRINCIDAL PAIMEN“S—

ROCESS RESULTING FROM

Procducztion Period

Item Unit 1 2 3 5 6
" Annual Situation
Lend Operated ac. 1,52k 2,866 5,306 5,306 5,306 3,721
T.and Owned ac. Lod Lhpg Log 1,241 2,760 5,073
Land Rented ac., 1,098 2,4bo L, 880 L, 065 2,546 0
Gross Sales dol. 65,657 123,462 228;588 228,588 226,588 160,31k
Oper. and Overhead Cap. dol.  50,Lki 98,403 85 6HE 175,616 163,542 110,559
Borrowed Capital dol. 51,120 51,120 51,124 51,120 148,920 3ksaoo
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals
Starting Owned Cash (apital dol. 6,106 56,028 3501,0? 321,343 75,595 321,347
Net Returns dol. 76,079 125,295 21k 630 26k, 859 325,230 2L8, 77k
Capital Withdrawals :
Land Purchases dol. ) 0 0 195,607 364,478 555,115
Machinery Pruchases dol. 5,381 8,762 15,935 0 0 0
Livestock Purchases dol. 5,776 7,058 135935 0 0 0
Capital Consumed dol. 15,000 15,000 5,000 15,000 15,000 15,000
Total dol. 26,157 30,820 h33?70 210,607 379,478 570,115
Net Cash Capital Cenerated dol. 49,922 9k, L75 170,840 5h,252 -5k, 248 -321,341
Ending Owned Cash Capital dol. 56,028 150,503 321,343 375,595 321,3kh7 6
Value of Controlled Resources d&ol. h39 771 872,147 1,657,357 1,711,609 1,657,361 1,280,020
Net Worth (End of Period) dol. 176,251 286,547 L86,157 736,016 1,0Lh6,2L6 1,280,020
 Present Velue of Land Principal Payments $ 321,895 (Criterion Function)
' Present Value of Net Returns $ L458,088
Undiscounted Level of Net Returns $1,254, 847
Starting Level of Owned Capital $ 115,172

lgterting situation 426 acres of owned land, $4,585 average vaiue of equipment, $2,241 investment in
livestock and $6,106 owned capital.

Ly
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value of the stream of net returns.
Effect of Different Methods of Land Acquisition

The absence of an alternative to rent lend is quite restrictive
upon the capital accumuletion process. This 1s true with respect to
size of operations as well as the level of net returns. The acres
operated range from 672 acres in the first production period to 2?8h3
acres in production period 6 (Table V). DLand purchases occur koth on
a cash basis and through the 33 year amortized real estate loan pur-
chese. However, in the first period all lénd bought, 246 acres, is
purhcased through the real estate loan. This purchase required a
mortage on owned land equal toc about $709©OO, The value of owned
land is equal to more than $102gOOO at the beginning of pfoduetiom
period 1. The $70,000 mortgage to purchase land restricted the level
of borrowed capital to about $16,000 annually (50 percent of the unmort-
gaged value of owned land) or $80,000 total during the first 5 year
production period. In the second production period, after $h0,©©0 of
owned capital is accumulated through the first period, 141 écres of land
are purchased through real estate loan, and 48 mcres are purchased on a
cash basis. The real estate loan requires that sll of the remaining
unmortgaged value of owned land be mortgaged. Since all collasteral is
mortgeged, no capital may be borrowed.

Additional cash land purchases include 156 acres in preduction pere
iod 3 and 195, 260, and 346 acres in production periods L, 5, and 6,
respectively. Cash land purchase adds edditionasl collateral or security
that meay be used either to borrow capital or obtain additiensl real

estate loans. No capital is borrowed in any production period etherithan



TABLE V

FARM ORCGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MA%IMHM PRESENT
VALUE OF NET RETURNS, EXPANSION WITHOUT RENTING LAND ALTERNATTVE-

Production Period

Item Unit 1 2 3 N 5 ' 6
Annual Situation : ' .
I.and Operated ac. 72 861 1,111 1,518 2,073 2,843
Land Owned : ac. 672 861 1,111 1,518 2,073 2,843
Gross Sales dol. 28,938 37,088 47,865 65,412 89,317 122,478
Oper. and Overhead Cap. dol. 18,061 23,162 29,935 h1,723 57,680 79,821
Borrowed Capital dol. 16,037 0 0 0 0 0
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals : .
Starting Owned Cash Capital dol. 6,106 Lo, 4kL3 T4,372 97,984 132,591 179,799
Vet Returns dol. 54,389 69,628 89,650 118, 4hk 158,187 213,287
Capital Withdrawals : ’ '
Land Purchases dol. 3,750 18,653 48,088 64,035 89, kL6 12h, 771
Machinery Purchases dol., o) 1,051 1,63k 2,660 3,624 5,026
Iivestock Purchases dol. 1,292 995 1,316 2,142 2,919 b 0ohg
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000
Total , dol. 20,052 35,699 - 66,038 83,837 110,989 148,846
Net Cash Capital Generated dol. 34,337 33,929 23,612 34,607 47,198 6L 4l
Tnding Owned Cash Capital dol.  40,4h3 Th, 372 97,984 132,591 179,799 24k ;230
Value of Controlled Resources dol. 209,841 291,131 377,693 51h, 782 701,733 960,039
Net Worth (End of Period) dol. 154,561 209,189 283,839 387,283 530,480 728,757
Present Value of Net Returns $253,493 (Criterion Function Value)
Undilscounted Level of Net Returns $TO3§585
Starting Level of Owned Capital $115,172

lstarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in
livestock and $6,106 owned capital.
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the first. Additional real estate loans, utilizing all collateral’ added
through cash land purcheses, include 9L acres in production period 3,
212, 295, and 42h acres in period 4, 5, and 6, respectively. The secur-
ity or collateral velue of owned land is fully utilized in each produc-
tion period.

The present value of the stream of net returns over the 30 year
planning period equals $253,493. This is about 1/3 the present value
of net returns that occurs when expansion in operations occurs through
renting land (Teble III). The difference in the level of ending net

worth is large in favor of land renting.
Effect of Capltal Rationing

It is assumed thet the maximum level of borrowed capital is an
amount equal to 50 percent of the unmortgeged value of owned land. This
assumption is relaxed to analyze the effect of more limited capital
‘borrowing. Three additional levels of capital rationing are analygzeds
(1) meximum level equal to 25 percent of the unmortgeged value of owned
land, (2) meximum level equel to 12.5 percent of the unmortgeged value
of owned land, and (3) no borrowed capital. All assumptions outlined
in the previous chapter apply in the analysis with the exception of cap~
-ital borrowing. Expansion of operations may occur through rentirg land

as well as purchases on & cash or loan basis.

Borrowed Capital Restriction 25 Percent of Owned Land Value

With capital limited to a level egual to 25 percent of the unmort-
gaged velue of owned land, all expansion in operations occurs through
renting land. More than 900 acres is operated during the first produc~

tlon period. (Table VI). The maximum level of capital 1s Dborrowed in



TABLE VI

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT -
VALUE OF NET RETURNS, BORROWED CAPITAL RESTRICTED TO 25 PERCENT OF OWNED LAND VALUEL
Production Period
Item Unit 1 2 3 n 5 6

Annual Situation :

Land Operated ac. 922 2,006 3,912 7,365 13,61k 2,922
TLand Owned ac. Lo6 Lo6 L26 Lo6 hot - Le6
Land Rented ac. Lot 1,580 3,486 6,939 13,188 2k, ko6

Gross Sales ~dol. 39,723 86,406 168,513 317,287 586,49k 1,073,655

Oper. and Overhead Cap. - dol. 27,300 66,141 134,288 257,780 481,239 885,615

Borrowed Capital dol. 25,560 25,560 25,560 25,560 25,560 25,560

Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000

Production Period Totals

Starting Owned Cash Capital dol. 6,106 Lg,16L 122,711 256,365 Lo8,181 935,777

Net Returns dol. 62,117 101,323 171,125 297,532 526,272 olo,202

Capital Withdrawals
Machinery Purchases dol. 1,450 7,076 12,446 22,551 40,806 73,843
Livestock Purchases dol. 2,609 5,700 10,025 18,165 32,870 59,482
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000

Total dol. 19,059 27,776 37,471 55,716 83,676 148,325

Net Cash Capital Generated dol. 43,058 73,547 133,654 2L1,816 437,596 791,877

Ending Owned Cash Capital dol. L9,16kL 122,711 256,365 L98,181 935,777 1,727,654

Value of Controlled Resources dol. 281,329 627,812 1,2h1,377 2,352,629 L /363,661 8,002,783

Net Worth (End of Period) dol. 162,289 2L8,612 Lok, 737 687,269 1,193,541 2,123,743
resent Value of Net Returns $ 591,218 (Criterion Function Value)

Undiscounted Level of Net Returns $2,098,570

Starting Level of Owned Capital $ 115,172

lSta
Jlivestock

rting situation 426 acres

and $6,106 owned capital.

of owned land, $4,585 average value of equipment, $2,241 investment in
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each production period equal to & level of $25,56O annually.
Limiting borrowed capital to half of its originel limit reduces
present value of the stream of net returns by about 20 percent. The

value of the stream of undiscounted net returns is reduced by 21 percent.

Cdpital Restriction 12.5 Percent of (wned Land Value

With cepital limited to a level egual to 12.5 percent of the unmort-
gaged value of owned land, the level of capital borrowed annually is
$12,780 (Table VII). ALl expension of operations again occurs through
renting land. Only 187 acres of land is rented in the first production
period, but growth in terms of acres operated increases rapidly.

Iimiting the level of borrowed capital to onesfourth of its originsal
level (from $51,120 annuelly to $12,780 annually) reduces the value of
the stream of net returns by about one~third. Reducing the level of
borrowed‘capital by a half, from $25j560 annually to $12,78O annually,

reduces the net returns by only 15 percent.

Capitai Use Regtricted to Cwned Capital

Without an alternative of borrowing capital the specified levels of
consumption ($3,000 annually) cannot be met. Hoﬁever, the present value
of the stream of net returns is meximized, and annual fixed costs are
met when $9,080 capitel is withdrawn for consumption purposes during the
first production period (Teble VIII)o This is equal to an annual consump-
tion level of only $1,816. Under these conditions, only 152 acres of the
426 acres of owned land can be operated in the first production period.
The level of net capitel generated during the first production period is
$2,274. This capital plus the level of starting capitel ($6,106) makes

$8338O owned capitael svailable at the beginning of production peried 2.



TABLE VII

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT
VALUE OF NET RETURNS BORROWED CAPITAL RESTRICTED TO 12.5 PERCENT OF OWNED LAND VALUEL

Production Period

Ttem Unit 1 2 3 L 5 6
Annual Situation
Land Operated ac. 613 1,532 3,151 6,072 11,357 20,922
Land Owned ac. Lo6 L26 Lp6 Lo6 Lo6 Lo6
Land Rented ac. 187 1,106 2,725 5,646 10,931 20,496
Gross Sales dol. 26,408 66,017 135,755 261,564 489,260 901,299
Oper. and Overhead Cap. dol. 15,669 48,441 106,343 210,771 399, 7Tk Thl, 792
Borrowed Capital dol. 12,780 12,780 12,780 12,780 12,780 12,780
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals
Starting Owned Cash Capital ~ dol. 6,106 43,818 106,427 219,402 423,93k 794,050
Net Returns dol. 53,696 87,881 147,061 253,963 Lh7, 431 797,533
Capital Withdrawals
Machinery Purchases dol. 0 5,436 10,571 19,070 34,514 62,456
Livestock Purchases dol, o8k 4,836 8,515 15,361 27,801 50,310
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000
Total dol. 15,984 25,272 34,086 Lo,Lh31 77,315 127,766
Net Cash Capital CGenerated dol. 37,712 62,609 112,975 20Lk,532 370,116 669,767
Ending Owned Cash Capital dol. 43,818 106,k27 219,ko2 423,934 794,050 1,463,817
Value of Controlled Resources dol. 198,748 ho2,189 1§012,81o 1,952,813 3,653,644 6,731,777
Net Worth (End of Period) dol. 153,868 226,749 358,810 597,773 1,030,204 1,812,737
Present Value of lNet Returns $ 506,383 (Criterion Function Value)
Undiscounted Level of Net Returns  $1,787,565 ' ) ‘
Starting Level of Owned Capital = $ 115,172

lstarting situation 426 acres of owned land, $4,585 average value of equipment, $2,2L1 investment in
livestock and $6,106 owned capital.
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TABLE VIIT

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS, RESULTING FROM MAXIMUM PRESENT

VALUE OF NET RETURNS, CAPITAL USE RESTRICTED TO OWNED CAPITAL*

Production Period

Item Unit 1 2 3 L 5 6
Annusl Situation ‘ o
Land Operated ac. 152 212 ko6 1,184 2,638 5,225
Land Owned ac. L26 426 426 Lo6 426 Lo6
Land Rented ' ac. 0 0 0 758 2,212 4,799
Gross Sales dol. 6,548 9,133 18,352 51,007 113,645 225,093
Oper. and Overhead Cap. dol. L 277 5,360 9,2h7 35,167 87,232 179,733
Consumption Capital dol. 1,816 3,000 3,000 3,000 3,000 3,000
Production Period Totals
Starting Owned Cash Capital dol. 6,106 8,380 12,2kT 42,773 99,813 199,707
Net Returns dol. 11,354 18,867 45,526 79,197 132,066 226,802
Capital Withdrawals
Machinery Purchases dol. 0 0 0 3,170 9,52k 16,945
Livestock Purchases dol. 0 0 0 3,987 7,648 13,608
Capital Consumed dol. 9,080 15,000 15,000 15,000 15,000 15,000
Total dol. 9,080 15,000 15,000 22,157 32,172 45,553
Net Cash Capiteal Generated dol. 2,27k 3,867 30,526 57,040 99, 894 181,249
Ending Owned Cash Capital dol. 8,380 12,247 L2 773 99,813 199,707 . 380,956
Value of Controlled Resources dol. 117,446 171,313 151,839 397,956 863,982 1,696,664
Net Worth (End of Period) dol. 117,446 121,313 151,839 216,036 333,102 5kl , 90k
. Present Value of Net Returns - $1Le,586 {Criterion Function Value)
 Undiscounted Tevel of Net Returns $513,812 -
Starting Level of Owned Capital $115,172

lstarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in

livestock and $6,106 owned capital.
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With this level of cepital avasilable, only 212 acres can be operated dﬁfm
period 2. This level of operation generates encugh capital so that the
specified level of consumption may be withdrawn during the pe:iodj The
level of net caﬁit&l generated during the second production period is
$3,867 which brings the level of ending capitel to $12,247. This levél
of capital is just sufficient to operate all of the 426 acres of owned
land. The capital accumulation process increases rapidly during the
last half of the planning period. The present value of net returns
during the planning period is $146,586 and the value of undiscounted
net returns is $513,812.

The effect of limiting capitel use to owned capital is quite
restrictive on the process of capital accumulation when the level of
owned capital is insufficient to cover all opérating expenses. fhese
results can also be used to determine the sapproximate efféct'of no capi-
tal borrowing when owned capital is sufficient to cover operating
expenses. The ending capital of production period 2 is the level of
capital reguired to cover all operating expenses, including the specified
level of consumption. The total undiscounted value of net returns of
the last 4 production periods is $483,591. Where borrowed capital is
limited to $12,780 annually, the total undiscounted value of net returns
of the first 4 production periods is $542,600. The difference over the
20 years 1is $59,OOOD The alternative of borfowing $12,780 annually

increased net returns, on an average, by almost $3,000,

Effects of Higher Consumption Levels
Higher levels of capltal withdrawels are specified to determine the
effect of high consumption levels on capital accumulation. The consump=-

tion function is of the type C = a + bY. The value of a is equal to
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$3,000 and Y is the level of net returns. fn the previous énalyses b is
equael zero. In addition to the requifed minitum level of eonsumptidn
($3,000), three different capital withdrawal levels (assumed to be for
consumption purposes) are analyzed. These levels are where b is equal
to 25$ 50, &nd T5. 'Thé method of specifying thésé cepital withdrawals
were discussed earlier (see Table II). The capitél withdrawals occur

on an annusal bhasis rather than at thé end of & vproduction period.

Marginal Propensity to Consﬁme Equal to 25 Pércent of Net Returns

With cépitai withdrawsls for consumphion purposes equal to $3,éd©
plus 25 peréent of net returns, total operations range from 1,&38 acres
in the first production period to 14,114 acres in the last period (Tablie
IX). All expansion of operations odeurs through renting land. The max-
imum level of operations, 1h,11k acres, is less than half of the maximum
level of opérations when only the minimum level of capital withdrawals

are specified (see Table III).

D

The minimum level of capital withdrawal for consumption purﬁoses
which occurs in the first production pericd is equal to about $6,650
annually; The total value of capital withdrawn for eonsumptioﬁ purposes
over all of the planning period is $450,452. The level of total capital
withdrawals, which includes all cepital investments and consumption, over
the 30 year planning period amount to $6109©h9 which is about $14T7,600
higher than the withdrawels where minimum consumption levels ($3,000
annually) are specified. The present value of the stream of net returns
over the plamning period is $453,960, and the undiscounted value of the
stream of net returng is $1,441,806 which is more then half the value of

returns when minimum consumption levels are specified.



FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT

TABLE IX

VALUE OF NET RETURNS, PROPENSITY TO CONSUME EQUAL TO 25 PERCENT OF NET RETURNS:

" Production Period -

Ttem Unit 1 2> 3 Ly 5 6

Annual Situation ' ’ ’

Land Operated - ac. 1,438 2,252 3,568 5,6L45 8,928 1h,11h
Land Owned ac. Lo Lo Lo Lhop Lo6 Lo
Land Rented ac. 1,012 1,826 3,1k2 5,219 8,502 13,688

Gross Sales dol. 61,954 97,017 153,716 243,199 384,605 608,049

Oper. and Overhead Cap. dol. L7,356 76,390 123,433 197,668 314,980 500, 351

Borrowed Capital dol. 51,120 51,120 51,120 51,120 51,120 51,120

Consumption Capital dol. 6,650 8,157 10,571 14,383 20,406 29,924

Production Period Totals

Starting Owned Cash Capital dol. 6,106 35,705 88,460 171,505 302,755 510,149

Net Returns dol. 72,990 103,135 151,416 227,653 348,125 538,487

Capital Withdrawals
Machinery Purchases dol. 4,820 5,315 8,594 13,564 21,434 33,869
Livestock Purchases dol. 5,323 4,281 6,923 10,926 17,266 27,282
Capital Consumed dol. 33,248 Lo, 784 52,854 71,913 102,031 149,622

Total dol. L3,391 50,380 68,371 96,403 140,731 210,773

Net Cash Capital Generated dol. 29,599 52,755 83,045 131,250 207,394 327,71h

Ending Owned Cash Capital dol. 35,705 88,460 171,505 302,755 510,149 837,863

Value of Controlled Resources dol. 397,794 655,505 1,069,907 1,724,127 2,758,141 4,391,646

Net Worth (End of Period) dol. 154,914 217,265 315,827 h71,567 717,661 1,106,526

Present Value of Net Returns $ 453,960 (Criterion Function Value)

Undiscounted Level of Net Returns $1,441,806

Starting Level of Owned Capital $ 115,172

lgtarting situation 426 acres of owned land, $4,585 average value of equipment, $2,24L1 investment in

livestock and $6,106 owned capital.
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Merginael Propensity to Consume Egqual to 50 Percent of Net Returns
Higher levels of consumption or capital withdrawals equal to 50 -
percent of net returns plus the minimum $3,000 annual consumptionvlevel
are quife restrictive upon the level of cepital sccumulation. Under
these conditions of higher consumption levels, the maximum size of
operation is reduced to 59h25 acres in the last production pericd
(Table X). Land expansion, which occurs through renting land, rangés
from 933 acres in the first period to almost 5,000 irn the last period.
Capital withdrawals for consumption ranges from about-$l©,©©©
annually in production period 1 to a&bout $25,000 annuslly in the last
period. These meximum consumption levels, which occur in the last pro-
duction period, are almost $5,000 lower than the meximum consumption
levels when & marginel propensity to consume of 25 percent of net
returns is specified. The total value of consumption over the 30 year
period is equal tc $479,401 which is only about $29,000 more than the
total velue of consumption when & lev@l equal to 25 percent of net
returns is specified. The higher specified level of consumption (in
terms of percentage of net returns) increases the consumption levels in
the first 4 production periods but decreases the levels of consumption

in the last 2 perieds.

Merginal Propensity to Consume Egual to 75 Percent of Net Returns

A consumption level egual te T5 percent of net returns plus the min-
imum required level is alsc restrictive on the growth and cepital accum-
uwlation process. The maximum level of operaibions with this specified
level of consumption is only 1,44l acres. This level is only 21k acres
more then the level of operation in the first prodﬁction period (Table

¥I). The level of rented land increases slowly in subsequent periods,



TABLE X

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT
VALUE OF NET RETURNS, PROPENSITY TC CONSUME EQUAL TO 50 PERCENT .CF NET RETURNST

Production Period

Item Unit 1 2 3 L 5 6

Annual Situation ’ v - ‘
Land Operated ac. 1,359 1,722 2,268 3,011 4,030 5,425

Land Owned ac. Log Lot Lo © Log Loe hog

Land Rented ac. 933 1,296 1,842 2,585 3,604 © 4,999
Gross Sales dol. 58,540 4,170 97,687 129,710 173,595 233,709
Oper. and Overhead Cap. dol. hh,511 57,37k 76,879 103,428 139,811 189,649
Borrowed Capital dol. 51,120 51,120 51,120 51,120 51,120 51,120
Consumption Capital dol. 10,01k 11,398 13,404 16,141 19,802 25,030
Production Period Totals
Starting Owned Cash Capital dol. 6,106 16,968 39,682 70,266 112,209 169,660
Net Returns dol. 70,143 83,983  10L,0ko 131,414 168,922 220,302
Capital Withdrawals

Machinery Purchases dol. 4,302 2,370 3,565 4,854 ‘ 6,652 9,112

Livestock Purchases dol. 4,908 1,908 2,871 3,910 5,358 7,340

Capital Consumed dol. 50,071 56,991 67,020 80,707 99,461 125,151

Total dol. 59,281 61,269 73,456 89,471 111,471 141,603

Net Cash Capital Generated dol. 10,862 22,71k 30,584 41,943 57,451 78,699
Ending Owned Cash Capital dol. 16,968 39,682 70,266 112,209 169,660 248,359
Value of Controlled Resources dol. 359,164 43,276 641,336 870,363 1,184,384 1,614,335
Net Worth (End of Period) dol. 135,244 162,236 199,256 249,963 319,424 L1k 575
Present Value of Net Returns $285,984 (Criterion Function Value)
Undiscounted Level of Net Returns $778,80L
Starting Level of Owned Capital $ll5,lT2

ltarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in
livestock and $6,106 owned capital.
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TABLE XI

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT
VALUE OF NET RETURNS, PROPENSITY TO CONSUME EQUAL TO 75 PERCENT OF NET RETURNS.:

Production Period

Item Unit 1 2 3 L 5 6
Annual Situation
Land Operated ac. 1,227 1,261 1,295 1,336 1,385 1,441
Land Owned ac. Lo6 Loh 426 Lo6 Lo6 Lp6
Land Rented ac. 801 . 835 869 910 © 959 1,015
Gross Sales dol. 52,879 54,329 55,810 57,57k 59,648 62,089
Oper. and Overhead Cap. dol. 39,635 40,875 L2 ,100 43,561 45,279 L7, 301
Borrowed Capital dol, 48,459 51,120 51,120 51,120 51,120 51,120
Consumption Capital dol. 12,933 13,091 13,283 13,510 13,777 14,091
Production Period Totals
Starting Owned Cash Capital dol. 6,106 1 1,423 3,156 5,189 7,582
Net Returns dol. 66,220 67,275 68,551 70,064 71,843 73,938
Capital Withdrawals : -
Machinery Purchases dol. 3,44k 220 o2k 267 . 31b 370
Livestock Purchases dol. L. 216 177 181 216 253 298
Capital Consumed dol. 64,665 65,456 66,413 67,548 68,883 70,454
Total dol. 72,325 65,853 66,818 68,031 69,450 71,122
Net Cash Capital Generated dol. -6,105 1,422 1,733 2,033 2,393 2,816
FEnding Owned Cash Capital dol. 1 1,423 3,156 5,189 7,582 10,398
Value of Controlled Resources dol., 308,967 318,946 329,244 341,600 356,320 373,244
Net Worth (End of Period) dol. 116,727 118,546 120,68k 123,200 126,160 129,6k4k
Present Value of Net Returns $186,040 (Criterion Function Value)
Undiscounted Level of Net Returns  $417,891
Starting Level of Owned Capital $115,172

lgtarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in
livestock and $6,106 owned capital.
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ranging from 801 acres in the first period to 1,015 acres in the last.

Annual consumption levels range from almost $13,000 in the Pirst
production period to sbout $14;091 in the last period. As a result of
its effect on capitel accumulation, the consumption levels with a pro-
pensity to consume egual to T5 percent are lower in the last 4 production
periods then the consumption levels when the merginal propensity to con-
sume 1s 50 percent. The consumption levels are also lower in the last
3 production pericds than consumption levels when the marginal propensity
to consume is a low 25 percent.

Higher levels of marginal propensity to‘consume increases consump-
tion levels in the early part of the planning pericd (early growth Stages)y
but restricts capital accumulation and results in lower consumption levels
during later years, and In this case lower total coasumption levels ever
the plénning periods The consumption level over the 30 year period with
& merginal propensity to consumé equal te 75 percent of net returns totals
$403,419. This compares with total consumption levels of $450,452 with
& propensity to consume of 25 percent and $479,401 when the propensity

to consume is 50 percent.



CHAPTER V
SIMULATION OF FARM FIRM GROWTH SITUATIORS

The analysis repérted in the preceding chapters establishes some
knowledge with respect to the effect of certain variebles on the capital
accumulation or growth process of the farm firm. This knowledge is
utilized to simulate different growth situstions with respect to farm
sizes, tenure situations, consumption levels, and capital rationing.

Growth simulation results are first presented for two different
farm sizes and tenure situationé with specified consumpticn and borrowed
capltal levels equal toc 50 percent of net returns and 12.5 percent of
the unmortgaged value of owned land, respechively. Finally, consump-
tion and borrowed capital levels are varied and the different growth

results compared to illustrate different growth possibilities.
Land Acquisition Through Renting

The capital accumulation process, which results from the maximum
present value of net returns with a starting farm size of 426 acres of
owned land, a maximum borrowed capital level equal %to 12.5 percent of
the unmortgaged vélue of owned land, and consumption levels equal to 50
percent of net returns, is presented Iin Table XII. Other assumptions
include a complement of eqguipment which is adequate for a size of opera-
tion of 70O acres. Additional eguipment must be purchased if the acres

operated exceeds this level. Livestock and iivestock equipment wmust



TABLE XTI

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE OF 426 ACRES, RENTED IAND UNLIMITED, CONSUMPTION LEVELS 50 PERCENT

OF NET RETURNS AND BORROWED CAPTTAL 'LIMIT 12.5 PERCENT. OF UNMORTGAGED CWNED LAND VALUEL

Production Period .

Ttem Unit 1 2 3 N 5 6
Annual Situation
Land Operated ac. 557 1,111 1,855 2,859 L o3k 6,118
Land Owned . ac. k26 Lo Lo6. ko6 Lo - o6
Tand Rented ac. 131 685 1,k29 2,433 3,808 5,692
Gross Sales dol. 23,982 47,870 79,932 123,146 182,407 263,580
Oper. and Overhead Cap. dol. 13,949 33,321 59,934 95,758 14k, 890 212,187
Borrowed Capital dol. 12,780 12,780 12,780 12,780 12,780 12,780
Consumption Capital dol. 5,0LT 7,27k 9,999 13,694 18,758 25,697
Production Period Totals
Starting Owned Cash Capital dol. 6,106 30,502 61,273 102,492 159,134 236,709
Net Returns dol. 50,167 T2, 745 99,987 136,937 187,586 256,965
Capital Withdrawals
Machinery Purchases dol. 0 2,685 4,860 6,550 8,983 12,304
Livestock Purchases dol. 687 2,917 3,915 5,276 7,236 9,911
Clapital Consumed dol. 25,084 36,372 49,993 68,469 93,792 128,483
Total "dol. 25,771 41,97k 58,768 80,295 110,011 150,698
Net Cash Capital Generated dol. - 24,396 30,771 L1,219 56,642 TT,575 106,267
Ending Owned Cash Capital dol. 30,502 61,273 102,492 159,134 236,709 3k2,976
Value of Controlled Resources dol. 171,695 341,028 569,582 879,010 1,302,80L 1,883,446
Net Worth (End of Period) dol. 1ko,255 176,628 226,622 295,090 388,884 517,366
Present Value of Net Returns $274,828 (Criterion Function Value)
Undiscounted Level of Net Returns $80kL, 387
Starting Level of Owned Capital $115,172

lotarting situation 426 acres

livestock and $6,106 owned capital.

of owned land,7$h,585 average value of equipment, $2,241 investment in
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also be purchased as expansion in acres o?er&te@ océurs above the start-
ing level of owned laﬁdo of coufse, ddditional hired labor is reguired
as expansion takes place. Overhead costs, $19532 for‘a siielof operation
of 700 acres or less, must be met. These costs lncrease when the size

of operation exceeds TOO acres. The starting level of owned capitél is
86,106,

Although the alternative of purchasing additional land exists,
maximum growth and capital accumulation occurs as all additional land
operated is rented. The level of land rented ranges from 131 to over
5,500 acres. The acres operated range from 557 acres in the first pro-
duction period to 69118 acres in the las®t production period. The
increase in total acres operated and owned oapitél accumulated increases
at an increasing rate with most of the growth occurring during the last
L5 year period or last 3 production periods. The maximum level of
capital, $12,780, is borrowed annually.

No investment in equipment is required during the first production
period since the starting complement of equipment is:adequate for a
size of operation of TOO acres of land operated. However, additional
equipment purchases are required in all other periods, and these invest-
ments range from $2,685 in period 2 to more than $12,300 in period 6.
Investments in additional livestock and livestock equipment are requlred
as expansion in land operated occurs. These investments range from =a
low of only $687 to almost $10,000 in the last period.

Consumption levels or annual capital withdrawals for purposes other
than reinvestment into the firm, specified to be 50 percent of the forth-
coming net returns, range from $5,017 in the first period to,$25ﬂ696 in

the last. The level of consumption during production period 3, when



65

1,855 acres of land are operated‘(a little less than 3 sections of lahd)9
is about $10,000 annuallys

The net capital generated during each production period increasges
at an increasing rate, and the maximum generated is $106,267 or $21,253
annually during the last production period. The level of ending net
worth increases to $402,194 at the end of production period 6. This is
$287,022 above the starting level of net worth equal to $115,172. The
. present value of the stream of net returns over the 30 year period is
equal to $274,828,

With the starting level of owned land equal to 213 acres (half of
the starting level previously assumed), growth both in terms of acres
operated and additional value of net worth accumulated at the end of
the 30 year period is decreased by about 37 percent (Table XIII)° The
starting level of all other resources is the same as the previous level
with the exception of security value or collateral which is decreased
to half since this value is based upon the value of owned land. The
total acres operated increases from 342 acres in period 1 to 39800
(about 6 sections of land) during production period 6. The maximum
level of capital is borrowed each year equal to about $6,400 annually.
The level of net cash capital generated ranges from $12,016 in the first
period to $66,5l3 in the last. On an annual basis this 1s equal to
$2,403 during the first production period and $13,303 during the last
reriod.

Investment in additlonal equipment is unnecessary until the third
production‘period or after 10 years of operation since the size of opera-
tion 1s less than 70O acres during this time. Livestock investments are

required in each period. Consumption levels, specified to be 50 percent



TABLE XTIT

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE OF 213 ACRES, RENTED LAND UNLIMITED, CONSUMPTION LEVELS 50 PERCENT

OF NET RETURNS AND BORROWED CAPITAL LIMIT 12.5 PERCENT OF UNMORTGAGED OWNED LAND VALUEL

Production Period
Item Unit 1 2 3 L 5 6

Annual Situation
Land Operated ac. 342 6Ll 1,129 1,760 2,621 3,800

Iand Owned ac. 213 213 213 213 213 213

Land Rented ac. 129 L33 o1 1,547 2,408 3,587
Gross Sales dol. 14,739 27,743 48,627 75,819 112,898 163,705
Oper. and Overhead Cap. dol. 9,661 18,872 36,124 58,676 89,416 131,538
Borrowed Capital doi. 6,390 6,390 6,390 6,390 6,390 6,390
Consumption Capital dol. 2,539 L L35 6,251 8,572 11,7h1 16,083
Production Period Totals
Starting Owned Cash Capital dol. 6,106 18,122 38,712 6L,619 100,035 148,592
Net Returns dol. 25,390 Lh ;355 62,513 85,716 117,510 160,835
Capital Withdrawals

Machinery Purchases dol. 0 0) 2,800 4,102 5,620 7,701

ILivestock Purchases dol. . 679 1,588 2,550 3,320 L, 527 6,20k

Capital Consumed dol. 12,695 22,177 31,256 k2,858 58,706 80,417

Total dol. 13,374 23,765 36,606 50, 300 68,853 ok, 322

Net Cash Capital Generated dol. 12,016 20,590 25,907 35,416 48,557 66,513
Ending Owned Cash Capital dol. 18,122 38,712 6L,619 100,035 148,59 215,105
Value of Contrclled Resources dol. 106,586 201,244 348,901 543,199 808,543 1,171,921
Net Worth (End of Period) dol. 75,626 97,80k 129,061 171,919 230,623 311,041
Present Value of Net Returns $167,047 (Criterion Function Value)
Undiscounted Level of Net Returns $496,219
Starting Level of Owned Capital $115,172

lStarting situation 213 acres of owned land, $4,585 average value of equipment, &

livestock and $6,106 owned capital.

1,120 investment in

00



61

of net returns, for a starting farm size of 213 acres aﬁd the resulting
level of capital accumulated appear to be low. Withdrawsls for consump-
tion purposes on an annual basis egual $2,539 during the first production
perlod. During the second productibn period, whean about a section of
‘ iand is operated, annual consumption levels are iess than $5,000. Annual
consumption levels lncrease over $103©OO only after 20 years of operémN
tions during the last two production pericds.

The present value of net returns over the 30 year period (6 percent
discount rate) equals $167,047. This is about 40 percent of the walue
of the stream of net returns resulting with a starting farm size of
426 acres of owned land.

Several significant points are revealed by these simulated growth
situatiéns@ Competition for farm resources, especially land, is not an
explicit part of the model. Competition may increase the price of land
(whether renting or purchasing) and also cause farm land opersted to be
scattered over a wide area. Both of these condifions would increase land
acquisition costs. Even though competltion is not considered, farm firm
growth rates and capital accumulation portrayed by the projections are
not phenomenal. Starting with sizeable assets, 426 acres of owned land,
only 557 acres of land are operated during the first 5 year producticn
period with an annual consumption level of about $59©©©o L.ess than 3
sections of land are operated through the third production period (first
15 years of the planning horizon) with = consumption level of about
$10,000.

With a starting farm size of 213 acres of owned land and a total
net worth of $62,93lg l-section of land is opersted through the second

period with a consumption level less than $5$©©©j and less than 2
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sections ls operated at the end of the first 15 years of the planning
period. This starting size of assets allows 342 acres to be operated
during the first production period and with a consumptlon level of about
.$2}5OO each year results in én annual increase in net worth of $2,539.

A consumption level or capital withdrawal of about $5,000 would result
in a static situatlon with respect to growth. This level of capital
withdrawal would result in no net cash capital generated, and the ending
level of owned capital would be about $6,106, which is the assumed
level of starting capital. [Thus, the situation with respect o size

of assets at the end of each 5 year production period would be the same

as the starting siltuation.
Land Acquisition Through Purchase

Capital accumulation and growth is significantly less when land
acquisition is limited to purchasing all additional land operated. Wiih
2 starting farm size of U426 acres of owned land, the size of operations
range from 493 acres in the first period to about 1,600 in the last pro-
duction period. Land purchases range from &7 acres to 283 acres in the
same period (Table XIV).

The total interest and principal payments for land on an amortized
basis requires more capital outlay than does renting land, and the
ability to borrow capital is reduced because owned assets must be mort-
gaged to obtaln a real estate loan. Under these conditions, the present
value of net returns are maximum when 67 acres of land are purchased
and $10,404 is borrowed annually during the first production period.
Consumption during this period; equal to 50 percent of the net reiuras,

is less than $5,000.



TABLE XIV

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE OF 426 ACRES, RENTED LAND LIMITED, CONSUMPTION LEVELS 50 PERCENT
OF NET RETURNS AND BORROWED CAPITAL LIMIT 12.5 PERCENT OF UNMORTGAGED OWNED IAND VALUEL

Production Period

Item Unit 1 2 3 L 5 6

Annual Situation : ; i
Land Operated ac. 493 T61 906 1,106 L, 3hk 1,627

Land Qwned ac. 493 -761 906 1,106 o 1,34k 1,627
Gross Sales dol. 21,220 32,768 39,024 L7,636 - 57,868 70,071
Oper. and Overhead Cap. dol. 11,941 20,307 2h 332 30,176 7,108 45,368
Borrowed Capital dol. 10,40k 1,113 0 0 0 0
Consumption Capital dol. 4,639 6,231 7,346 8,730 10,380 12,352
Production Period Totals :
Starting Owned Cash Capital  dol. 6,106 27,933 51,847 61,197 71,541 83,121
Net Returns dol. 46,392 . 62,306 73,460 87,302 103,801 123,515
Capital Withdrawals - i

Land Purchases dol. 1,018 5,433 25,668 30,950 37,520 L5 78k

Machinery Purchases dol. 0 396 948 1,306 1,551 1,8k9

Livestock Purchases - dol. 350 1,410 6k 1,051 1,2k0 1,490

Capital Consumed dol. 23,197 31,153 36,730 43,651 51,901 61,758

Total : dol. 24,565 38,392 64,110 76,958 92,221 110,881

Net Cash Capital Generated dol. 21,827 23,91k 9,350- 10,344 11,580 12,634
Fnding Owned Cash Capital dol. 27,933 51, 84T 61,197 71,541 83,121 95,755
Value of Controlled Resources dol. 153,429 243,469 289,331 350,032 421,532 505,425
Net Worth (End of Period) dol. 138,367 169,520 206,250 2L9,901 301,801 363,558

Present Value of Net Returns

Undiscounted Level of Net Returns
Starting Level of Owned Capital

$193,481 (Criterion Function Value)

$496, 776
$115,172

lStarting_situation 426 acres of owned land, $4,585 average value of equipment, $2,2L41 investment in
livestock and $6,106 owned capital.

69



70

During the éecond_produ@tion period, 268 acres of land dre purchaged
through an amortized loan and only $1,113 of capitail is borrowed on an
annual basis. Under these conditions, all collateral or security value
is utilized during this period as it is during =il produstion periods.

No capital is borrowed after the sscond productior period. ALL collat-
eral or security value is utilized by moritgaging owned land in order to
- purchese land through the amortized real estate loan.

During the third period, 72 acres of land are purchased on an
amortized Basiso At this point, all owned security 1s used to cbtain
‘real estate loans. However, additional owned capital is avallable;
and T3 additional acres of land are also purchased on & cash basis. In
the next production period, period L, the increase in assets or net
wégfhiiﬁdfeases the level of security value which is utilized to purchase
iQM'acres through another real estate loan. In addition, T6 acres are
purchased en a cash basis. Similarly, 106 and 209 acres of land are
purchased on an amortized basis in periods 5 and 6 while 78 and T4 acres
are purchased on a cash basls in each of the respective pericds.

Annual consumption levels, at 50 percent of the net returns, range
from $4,600 during the first period to over $12,000 during the last pro-
duction period. Both net returns‘(and, therefore, consumption levels )
and the accumulation of net worth during the first two production periods
compare somdwhat Tavorably with those under conditions where land may be
rentedev However, during subsequent periods the differences become large.

The present value of net returns, under the condition that addi-
tional land operéted must be purchased, is $l935h810 This is about 20
percent below the value forthcoming when land may be rented,

With the starting level of owned iand egual to 213 acres and land
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acquisition limited to purchasing land only, growth in terms of acres
operated is limited to the purchase of about a section of land during the
30 year planning period (Table XV). Iand purchases range from 66 acres
in the first pfoduetion period to 165 acres in the last period. Total
acres\operated range from 279 to 870 scres in the same period. The
growth and capital accumulation process is very similar, but on a smaller
scale, to the growth process for the starting farm size of L26 acres
under the same conditions of land acquisition. Congumption levels are
low, a little moré than $2,000 on an annual basis, during the first
production period and less than $5§OOO for the first 20 years of the 30
year planning period. The maximum consumption level on an énnual basis,

which occurs during the last production period, is about $7,1©Oo
Effect of Consumption and Capital Borrowing Levels

Since the simulated growth situatlions above are made with arbiltrary
consumption and capital borrowing levels, these factors are varied to
determine different growth' possibilities. The effect of the specified
conditions of land acquisition methods; starting farm sizes, capital
borrowing levels, and consumption levels on the growth process 1s summa-
rized in Tables XVI through XIX. The total acres operated during each
year of the last production period is shown in Table XVI, the accumulated
value of net worth during the 30 year growth period in Table XVII, the
present value of the stream of net returns in Table XVIII, and the undis=
counted stream of net returns in Table XIX. Least growth, in terms of
acres operated (or any of  the other criteria) during the last production
period, occurs for the smallest starting farm slze, lower capital borrow=-

ing level, higher consumption level, and where the method of land



TABLE XV

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE OF 213 ACRES, RENTED LAND LIMITED, CONSUMPTION LEVELS 50. PERCENT
OF NET RETURNS AND BORROWED CAPITAL LIMIT 12.5 PERCENT OF UNMORTGAGED CWNED TAND VALUEL .

Production Period

Item Unit 1 2 3 .4 5 6

Annual Situation ' ‘
Land Operated ac. 279 400 Lek 572 705 870

Land Owned ac. 279 L0oo L6k 572 705 870
Gross Sales dol. 12,010 17,240 19,981 24,619 30,357 37,480
Oper. and Overhead Cap. dol. 7,678 11,143 12,434 1h4,081 18,420 . 23,266
Borrowed Capital dol. h4,0he 0 0 0 0 0
Consumption Capital dol. 2,166 3,059 3,773 4,819 5,968 7,107
Production Period Totals
Starting Owned (ash Capital dol. 6,106 15,584 26,903 31,528 38,422 45,982
Net Returns dol. 21,660 30,486 37,73k 48,192 59,683 71,073
Capital Withdrawals

Land Purchases dol. 1,006 3,285 13,907 16,635 21,551 26,737

Machinery Purchases dol. 0 0 0 0 30 1,080

Iivestock Purchases dol. 346 639 335 566 701 870

Capital Consumed dol. 10,830 15,243 18,867 24,097 29,841 35,536

Total dol. 12,182 19,167 33,109 Li1,298 52,123 64,223

Net Cash Capital Generated dol. 9,478 11,319 L 625 6,894 7,560 6,850
Ending Owned Cash Capital dol. 15,58k 26,903 31,528 38,422 45,982 52,832
Value of Controlled Resources dol. 88,595 129,593 149,913 183,293 223,50k 271,90k
Net Worth (End of Period) dol. 73,761 89,004 107,87 131,966 161.,808 197,345

Pregent Value of Net Returns

Undiscounted Level of Net Returns
Starting Level of Owned Capital

$101,509 (Criterion Function Value)
$268,828
$115,172

lStartlng situation 213 acres of owned lana; $4,585 average value of equipment, $l 120 investment in
livestock and $6,106 owned capital.

cl



TABLE XVI

FARM SIZE AFTER 30 YEAR GROWTH PERIOD FOR SPECIFIED METHODS OF LAND ACQUISITION,
- CAPITAL BORROWING AND CONSUMPTION LEVELS

Methed Of Starting Capital Consumption Level
Land ' Farm Borrowing 50 Percent Of 25 Percent OFf
Acquisition Size Limitl Net Returns Net Returns
: Acres Acres
-
213 Acres 12.5 Percent 870 ; 1,337
Purchase ' :
only 25.0 Percent 862 1,357
426 Acres 12.5 Percent 1,627 _ 2,459
25.0 Percent 1,652 ' 2,504
213 Acres 12.5 Percent 3, 800 ; 8,62k
Rent 25.0 Percent 4,460 - 10,111
496 Acres 12,5 Percent 6,118 14,143
25.0 Percent 7,122 .| 16,078

loapital borrowing limit is

expressed as a portion of

the value of unmortgaged owned land.

€l



R TABLE XVII

VALUE OF NET WORTH ACCUMULATED DURING THE 30 YEAR GROWTH PERIOD FOR
SPECIFIED METHODS OF LAND ACQUISITION, CAPITAL BORROWING
AND CONSUMPTION LEVELSL o -

Method Of : Starting Capital Consumption Level
~Land. . .. | .. .. Farm .. . _ Borrowing . . . 50 Percent®0f . .| . 25 Percent Of .. .
Acqguisition Size » Limit Net Returns Net Returns
. 12,5 Percent $13h, L1k $ 265,405
213 Acres
Purchase . . 25,0 Percent $136,868 $ 270,149
Only -
12.5 Percent 218,386 L81,7
L26 Acres 2 Fercen 4248, 3 3 ' "57
25,0 Percent $253,725 $ 492,231
| 12.5 Percent pL8,111 639,426
213 Acres 5| T & — $ ,39?
25.0 Percent $28k 632 $  T7h3,111
Rent 7 :
2.5 P t ho2,194 ; 21
L26 Acres l-:5 S $h02,19 ; $lfo5152 6
' 25.0 Percent $455,733 $1,180,66k

LThe starting value of net worth for the 213 acre situation is_$62,93l and $11591?é'for the
426 acre situation.

EGapital borrowing limit is expressed as a portion of the value of unmortgaged owned land.

1l



TABLE XVIIT

PRESENT VALUE OF THE STREAM OF NET RETURNS AFTER 30 YEAR GROWTH PERIOD FOR SPECIFIED METHODS
OF LAND ACQUISITION, CAPITAL, BORROWING AND CONSUMPTION . LEVELS

Method OFf Starting Capital . Consumption Level
Land Farm _Borrow%ng 50 Percent Of! 25 Percent Of
Acquisition Size Limit— Net Returns - Net Returns
213 Acres 12.5 Percent $101,509 $126,143
Purchase 25.0 Percent p1OL, 020 $129,003
© Onl . :
v 406 Acres 12.5 Percent $193,481 $23h,6L5
25,0 Percent $199,193 $2h1,13h
213 Acres 12,5 Percent $1,:6Lou7f $256,228
_ Rent 25.0 Percent $194,397 $299,683
1426 Acres _12.5 Percent $o7h, 828 $hol, 905
25.0 Percent $311,898 $476,882

lCapital.borrowing limit is exPressed as a portion of the wvalue of unmortgeged owned land,

QL



UNDISCCUNTED VALUE OF THE STREAM OF NET RETURNS AFTER 30 YEAR GROWTH PERIOD FOR SPECIFIED
-METHODS OF LAND ACQUISITION, CAPITAL BOBROWING AND CONSUMPTION LEVELS

TABLE XIX

Method OF Starting Capital Consumption Level
... Land Farm Borrowling 50 Percent Of 25 Percent Of
Acguisition Size Limitd Net Returns | Vet Returns
213 Aores 12.5 Percent 4268, 828 $ 353,873
Purchase . )
Only 25.0 Percent $273,736 $ 360,200
! : Z < . k| <
126 Acres 12.5 Percent . $hgo;776 $ 642,343
25.0 Percent - $507 ,4L9 $ 656,308
213 Acres 12.5 Percent: $496,220 $ 852,570
Rent 25,0 Percent $571,263 $ 990,817
496 Acres 12.5 Percent $804 , 387 7 $1,401,622
25.0 Percent . $911,467 $1,57h,221

lCapital borrowing limit i1s expressed as a portion of the value of unmortgeged owned land.

9.
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acquisition is limited to purchasing land only. This size of operation,
870 acres, is small compared to the 16,078 acres operated, where maximum
growth occurred. |

Meximum growth occurred under conditioens. of the larger stérting fTarm
size, higher capital borrowing level, lower consumption.level, and where
v the alternative of renting land exists. The complete situation with
respect to organization of resources, farm operation, consumption levels,
and capital accumulated for each of the situations represented in
Tables XVI through XIX is presented in Appendix Tables III through XIV.
In all cases, the objective is assumed to be oné where the present
value of the stream of net returns 1s maximized over the 30 year
planning period.

The effect of different capital borrowing levels, measured in terms
of acres operated (Table XVI), does not appear to be significant where
the method of land acquisition is limited to purchasing land. For the
same starting farm sizes and consumption levels, small differences
exist in acres operated or capital accumulated. The reason for this is
that, where land is purchased, relatively small amounts of capital are
borrowed over the 30 year growth period. Capital is.borrowed only at
the first part of the planning period where owned capital levels are
comparatively low. During the rest of the planning period the security
value of collaterai used to secure capital loans is utilized through
real estate loans to purchase land on an‘amortized loan basis. Maximum
growth occurs by following this policy, because collateral is more valu~
able when used to secure real estate loans than when used to borrow cash
capital. If security levels used to obtain real estate. loans were

altered, significant differences in growth rates undoubtedly would occur.,
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Where the method of land scquisition is renting, all security or
collateral value is utilized for capital vorrowing; and quite different
levels of capital are actually borrowed (Appendix Tables X and XIII)m
Under these conditions, differences in farm sizes range from 660 to
1,935 acres for situatioms of equal starting farm sizes and consumption
levels {(Table X¥I). Annual differences in borrowed capital levels
are $6,390 and $12,780 for the 213 acre starting size and $25,560° and
$12,780 for the larger starting farm size of 426 acres. Over a 30 year
period the total amount of these differences is quite substantial.

Different starting farm sizes for the same levels of consumption,
capital borrowing, and land acquisition result in guite different rates
of growth and capital accumulation. After the 30 year growth period
the difference between the ending farm sizes, in most cases, 1s not
guite double for the two different starting sizes. The greatest relative
difference occurs where the other factors including capital borrowing,
consumption, and land acquisition are most limiting. The least relative
difference occurs where the other factors of capital borrowing, consump-
tion, and land acquisition are the least limiting. The starting size of
land rescurce becomes less imﬁortant or less restricting, in terms of
determining growth rates, when more capital is made available for expans-
ion purposes.

The different levels of consumption, where other factors are held
constant, resulf in significantly different growth rates during the 30
year period. The lower specified level of consumption, 25 percent of the
net returns, is probably too low considering family needs, ilncome taxes,
and other capital withdrawals associated with farming and farm family

1iving unless other sources of income exist (see appendix tables for
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consumbtion levels). However, the higher consumption levels retard growth
significantly and retard it most where land is rented and where capltal

is least limiting. This is because capital accumulation increases at an
increasing rate.

By far, the most significant differences in growth rates oceur where
different methods of land acquisition are specified. For the same start-
ing sizes; borrowed capital, and consumption levels the growth and capi-
tal accumulation that occurs when additional land operated must be pur-
chased is much less than the growth that occurs when additional land
operated may be rented (Tables XVI through XIX).

The reason for the wide differences in growth rates when land is
rented and purchase@ can now be fully evaluated. Purchasing land rather
than renting requires that more capital be withdrawn from the capital
generating stream. The differences 1ln capital requirements between
renting and purchasing land on an amortized basis are‘$h per acre. The
total land payment, which includes interest and principal, 1s $4 per
acre more than the annual cost of renting., To i1llustrate the higher
capital withdrawals reguired when land is purchased, assume that addi-
tional land operated.is purchased rather than rented in the situation
illustrated in Table XII. During production perilod 3, l,h29 acres of
land 1s rented. If this land was purchased on an smortized basis, the
$4 per acre difference would amount to a total difference of over $5,TOO
on an annual basis or $28,500 difference for the 5 year production
period. The effect of these additional capital withdrawals on the growth
and capital accumulation process 1s apparent from observing the groﬁth
differences for the different consumption levels shown in Tables XVI

through XIX. Land purchases might also take place on & cash basis ($240
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. per acre). However, with limited capital, this method would also retard
growth if utilized during early stages of the growth period. Cash land
purchases are made during the growth process only after capital levels
are bullt ué and when security values, used to purchase land by real
estate loans, become limitingo

Another growth retarding situation exists when land 1s purchased
rather than rented. When land is purchased on an amortized basis,
the real estate loan secured requires that debt be incurred. Many
years are requlred to galn back collateral levels once they are comitted
to secure real estate loans, because annual land payments for a long
period of time include mostly interest payments with only a small por=-
tion of the payments for principal. This real estate debt incurred -
reduces the maximum level of cash capital that may be borrowed. Limit-
ing cash capital borrowing affects the rate of firm growth. Therefore,
purchasing land reduces the growth process both by increasing capital
withdrawals and by reducing the level of capital borrowing.

It is very important that this analysis of capital accumulation
not be misunderstood with respect to the alternatives of renting or pur-
chasing additional land operated. It is assumed that land may be rented
at an annual cost of $12 per acre. ILand may be purchased on an amortized
basis with total annual payments of about $16 per acre on the basis of
a 33 year loan. The analysis indicates that capifal may be accumulated
at a much faster rate when land is rented rather than.purchaseda This
does not necessarily mean that land should be rented rather than purchased
in order to achieve maximum growth rates. On the other hand, 1t means
that land (or any other resource which may be purchased by alternative

ways) should be acquired in a way that requires the minimum amount of
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cépital withdrawals. Under specific conditions, capital withdrawals
associated with purchasing land (total annual payment) may be less than
those assocliated with renting land. Under these conditions, purchasing

land would tend to maximize growth rates.



CHAPTER VI

MINIMUM STARTING EQUITY AND CAPITAL, ACTUMULATION REQUIREMENTS

FOR BPECIFIC GROWTH OBSECTIVES

To this point in the analysis, the capital accumulaton process has
been analyzed by establishing rather arbitrary starting levels of farm
resources and examining the growth of the farm firm to determine the
importance of growth variables. The remaining analysis is dlirected to
determining the minimum starting capiltal or equity requirements for
specified growth objectives subject to different conditions of growth
variables. This approach not only establishes the minimum resource
requirements but alsoc shows the farm organization and operation over
time necessary to fulfill the specified growth obJjectives.

In minimizing starting equity, 1t is assumed that a farm operator
starts with no farm rescurce except management ability. The model used
in the analysis minimizes the starting level of capital required to
establish the farm, prcduce and fulfill the specified growth conditions.
These conditions may be the fulfillment of certaln farm family consump-
tion levels over time or the accumulation of certain egquity levels at
the end of the planning period. The model used in this analysis is con-
structed in such a way that owned capital is the only limited resources
all other resources may be purchased at their average value to establish
fhe farm if capital is available. Owned capital is minimized by maxi-
mizing net returns over time subject to, for all practical purposes,

infinite costs per unit of starting owned capital {see Table II}. Thus,

&2
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this procedure minimizes starting owned capital subject to the growth
restrictionsy; but allows additional growth to occur if possible.

For the growth situations analyzed, the starting level of owned «
capital (which is minimized) is less than the total capital requifements
for farm operation and family consumption purposes. This is possible
because resource purchases establish an equilty situation which may be
used to borrow additional capital. Total equity is, of course, owned
cash capital plus the value of other owned resources. The model used
in the analysis allows cash capital to be converted into any other farm
resource at the beginning or during the capital accumulation process.

Minimum Starting Equity and Capital Accumulation Requirements
for Specified Consumption Lievels

Minimum equity requirements were determined for constant and
increasing consumption levels under various tenure situations. Constant
costs and prices are preseﬁtly assumed, The effect of increasing land

values will be analyzed in a later sectlon.

Rented Lanrd Unlimited

The minimum level of owned capital required to fulfill farm family
consumption levels.over time is $18,025 when all land operated may be
rented (Table XX). Capital withdrawals for consumption purposes are
held constant over time and are assumed to be $3QOOO annually° Yo
growth conditions are specified; but 1t is required that thé ending
equity level (at the end of the 30 year period) be equal to or greater
than the starting equity level. Total starting capital requirements are
about $19,0005 $18,025 owned capital and about $1,000 borrowed capital.

The $19,000 includes almost $2,000 investment in livestock, one=fifth



TABLE XX

FARM ORGANIZATION, CAPITAL AGCUMUTATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL OF
OWNED CAPITAL NECESSARY TO OBTAIN $3,000 CONSUMPTION LEVEL OVER TIME, RENTED TAND UNLIMITED:

Production Period

Ttem Unit 1 2 3 N 5 6
Annual Situation
Land Operated ac. 379 : 365 364 364 362 357
Land Rented ac. 379 365 364 364 362 357
Gross Sales dol. 16,327 15,70k 15,696 15,70k 15,597 15,359
Oper. and Overhead (ap. ~dol. 13,17k 12,705 12,699 12,715 12,630 12,464
Borrowed Capital dol. 997 3,282 3,282 3,282 3,282 3,282
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals
Starting Owned Cash Capital dol. 18,025 12,226 12,222 12,206 12,190 12,025
Net Returns dol. 15,766 14,994 1h,98k 14, 9hT 14,834 14,476
Capital Withdrawals
Machinery Purchases dol. 4,571 0 0 0 0 0
Livestock Purchases dol. 1,994 0 0 0 0 0
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000
Total dol. 21,565 15,000 15,000 15,000 15,000 15,000
Net Cash Capital Generated dol. ~-5,T799 - 5 - 16 - 53 -166 -524
Ending Owned Cash Capital dol. 12,226 12,220 12,204 12,151 11,985 11,461
Value of Controlled Resources dol. 109,751 106,385 106,129 107,076 105,430 103,706
Net Worth (End of Period) dol. 18,791 18,785 18,767 18,718 18,522 18,028
/Present Value of Net Returns $h2, 590
Undiscounted Level of Net Returns  $90,000
Starting Level of Owned Capital $18,025

LThe starting situation 1s the ability to manage; all other farm resources must be purchased with the
minimum owned capital ($18,025).

8
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of a complement of eguipment {plus the associated interest payments),
$3,000 consumption capital, and about $E3QOO© operating and overhead
capital. The opersting capital includes renting the 379 acres of land
at $12 per acre. The $997 borrowed capital is seeured by the $1,99%
investment In livestock. The complement of equiprent 1s purchased over
a five year period and remains under mortgags until full payment is
made after five years.

The ret returns during the first five years is $15,766 which is
only slightly more than the $15,000 capital Comsumed during the same
pericd. Other capital withdrawals incilude equipment and livestock pur-
chases for a total of $21,565. The level of owned capital at the end
of the first production period is $12,226. The ending level of equity
cr net worth after the first five years of operation is $l8,79l which
includes $6,565 in average value of equipment and livestock and
$12,226 in cash.

Equipment and livestock resources are mainteined or replaced by

annual operating and overhead expenses. Therefore, operating and total
capital regulrements in subseguent production periods decrease somewhat
because additional equipment and livestock purchases are not required.
The total capital withdrawals are equal only to the $15,000 consumption
level during these periods. The’ratio of owned capital to borrowed alsc
decreases in these periods with more than $39©OO borrowed annually,
The complement of equipment (which was mortgaged during period 1) and
livestock is used as collateral for the $39282 borrowed capital in
period 2.

The stream of net returns from operations over the 30 year period

)
total $90900©° This is also the level of capital withdrawn from the
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farm firm (for consumption capital). The $6,565 withdrawn for eguipment
and livestock purchases became, of course, a part of the farm firm. The
$l8,025 starting equity level is maintained at the end of the 30 year
planning period and includes $11,461 of owned cash capital and the $6,565
invested in livestock and equipment{production pesriod 6, Table XX).
Increasing consumption levels over time increases the starting .
level of capital somewhat and requires farm growth to increase substan-
tially. Although the specified annual consumption level during the
first production period is the same as the former situation with con-
stant consumption levels over time, the minimum stafting level of owned
capital is increased by about $1,800 to a level of $19,811 (Table XXI).
The starting size of operation ingreases by 55 acres. The Jncreased
size of operation 1s required so that the farm may grow in order to
satisfy the higher annual'capital withdrawals for ponsgmption in the
subsequent producticn periods. Increases in annual capital withdrawals
by $1BOOO each production period is roughly equivalent to increasing
consumption levels by about $150 annuslly plus the required withdrawals
for income tax, assuming that annual consumption is taxable income.
Although the annual capital consumed during production period 2 is
only $1,000 more than the former situation analyzed, the acres of land
operated during the period l1s more than 130 acres larger. The value
of controlled rescurces is more than $40,000 larger at the end of that
period (Tables XX and’XXI). With annual capital consumed double the
former level, as in production period 4, farm size is 273 acres larger
and the value of controlled resources is increased by 75 percent to

$185,636.



TABLE XXI

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL OF
OWNED CAPITAL NECESSARY TO OBTAIN INCREASING CONSUMPTION LEVELS OVER TIME, RENTED LAND UNLIMITEDL

Production Period

Item : Unit 1 2 3 4 5 6
Annual Situation
Land Operated ac. L34 Lo6 571 637 664 580
Land Rented ac. 43k Lo6 571 637 664 580
Gross Sales dol. 18,677 21,385 2Lh,615 27,454 28,622 25,004
Oper. and Overhead Cap. dol. 14,825 16,694 18,96k 21,059 21,965 19,350
Borrowed Capital dol. 1,140 3,591 3,788 3,962 4,033 4,033
Consumption Capital dol. 3,000 4,000 5,000 6,000 7,000 8,000
Production Period Totals
Starting Owned Cash Capital dol. 19,811 17,218 20,343 23,206 24,833 22,975
Net Returns dol. 19,258 23,456 28,257 31,974 33,285 28,770
Capital Withdrawals
Machinery Purchases dol. L 571 0 0 0 0 0
ILivestock Purchases dol. 2,280 331 394 347 143 0
Capital Consumed dol. 15,000 20,000 25,000 30,000 35,000 40,000
Total dol. 21,851 20,331 25,394 30, 347 35,143 40,000
Net Cash Capital Generated dol. =2,593 3,125 2,863 1,627 -1,858 =11,230
Ending Owned .Jash Capital dol. 17,218 20,343 23,206 24,833 22,975 11,745
Value of Controlled Resources dol. 128,229 146,565 167,822 185,636 190,401 159,011
Net Worth (End of Period) dol. 24,069 27,525 30,782 32,756 31,041 19,811
Present Value of Net Returns $ 62,925
Undiscounted Level of Net Returns $1.65,000
Starting Level of Owned Capital $ 19,811

1The starting situation is the ability to manage; all other farm resources must be purchased with the
minimum owned capital ($l9,811). The required annuel consumption level is indicated by consumption capital
shown in the table.

L8
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With increasing levels of capital consumed, net worth increases
throughout the first 4 production periods. The decrease in net worth
during the last 2 production periods results because accumulated net
worth is used to satisfy the specified level of capital withdrawals dur-
ing these periods. The starting level of capltal is minimized when
the accumulated net worth is used in this way. Since all capital with-
drawals except capital consumed is reinvested into the farm firm and
since ending equity or net worth is equal to starting equity ($18,028),
the total net returns over the 30 year planning period is equal to the
level of capital consumed or $165,000. Specified farm growth condiw
tions other than Iincreasing capital withdrawals will be analyzed in =

later section.

Rented Land Limited

The importance of the method of land acguisition Qn_the growth pro-
cess of the farm was previously established. Therefore, it is impor-
tant to analyze minimum starting equity reguirements and the growth pro-
cess under conditions of purchasing land operated rather than renting.
The high proportion of owner operated farms in the area of study may
indicate that many operators prefer to own land. Also the analysis
should include owner cperated farms because the assumption of unlimited

land available for renting on a wide scale is probably unrealistic.,

Rented Land Limited to One-Half Acres Operated

The starting level of equity increases sharply when at least half
of the total acres operated has to be owned. Under this condition and
with consumption capital withdrawsls equal to $3,000 annually, the

required starting level of owned capital is $34,527 (Table XXII). The



TABLE XXII

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GRCOWTH PROCESS RESULTING FROM MINIMUM
STARTING LEVEL OF OWNED CAPITAL NECESSARY TO OBTAIN $3,000 CONSUMPTION LEVEL

OVER TIME, RENTED LAND LIMITED TO THE SAME NUMBER .OF ACRES .OWNEDL

Production Period

Present Value of Net Returns

$ L7,386

Undiscounted Level of Net Returns $101,191
Starting Level of fwned Capital $ 34,527

o Item Unit 1 2 3 L 5 6

Annual Situation :

Land Operated ac. 311 301 311 319 336 368
Land Owned ac. 155 155 155 160 168 184
Land Rented ac. 155 1hé6 155 - 160 168 184

Gross Sales dol, 13,381 12,966 13,381 13,755 1h, b7l 15,8L2

Oper. and Overhead Capt. dol. 10,281 9,922 10,215 10,449 10,90k 11,785

Borrowed Capital dol. 8,428 11,532 12,431 13,011 15,270 16,888

Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000

Production Period Totals

Starting Owned Cash Capital dol. 34,527 865 255 0 0 0

Net Returns dol. 15,499 15,219 15,829 16,528 17,833 20,283

Capital Withdrawals
Lend Purchases dol. 27,956 829 1,084 1,482 2,7h6 5,116
Machinery Purchases dol. h,571 0 0 0 0 0
Livestock Purchases dol. 1,63k 0 0 L6 87 167
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000

Total dol. k49,161 15,829 16,084 216,528 17,833 20,283

Net Cash Capital Generated dol. =33,662 -610 -255 0 -0 0

Ending Owned Cash Capital dol. 865 255 0 0 0 0

Value of Controlled Resources dol. 81,710 78,700 80,845 82,811 86,978 ok, 825

Net Worth (End of Period) dol. 35,026 35,245 36,074 37,602 Lo,L35 45,718

LlThe starting situation is the ability tc'manage; all other farm resources must be purchased with the
minimum owned capital ($34,527).

63
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required starting size of operations is 311 acres. This is 68 acrés
less than the required starting size under conditions where all land
operated may be rented. The net reburns on a per acre basis are higher
under conditions where land is owned rather thanvr@ntedn Although land
purchases affect the capitsl accumulation process, land payments (down
payments and principal payments)_are not costs and do not reduce returns.
Annueal operating and overhead caﬁital requirements in production period
1 are almost $3,000 less then those associated with the operation where
all land 1s rented. In terms of meeting congumption requirements, cap-

ital substitutes for land. However, the relatively large starting
equlty requirements, where land must he purchased, have significant im-
plications under conditions of limited capital.

Where at least half of the land must be purchased, the net returns
on a per acre basis increase in each subsequent production period, be-
cause principal payments associated with amortized land purchases

increase over time as interest payments (costs) decrease. The acres of

land rented decrefse during production pericod 2 but increase to 155

=d

acres agalin in pericd 3. Thé minimum starting level of land that must
be owned at the beginning is 155 acres, and no additional purchases

are required to satisfy the consumption regulirementis. However, the

1

returns during the last 3 periods {last 15 years of the planning period)

are sufficlent to satlsfy consumption as well as allow additional land

%

to ke purchased. No starting owned cash capital 1s reguired after the

third production period, for the equity level is high enough so that
all annual capital requirements may be satisfied through borrowed capital.

Capital accumulation in terms of net worth increases 1n each of

the production periods, and the rate of growth increases during the
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last 3 production periods. Additional land is purchased and rented In
each of these periods. The mortgage which 1s reguired at the beginning

of period 1 decreases over time and allows more capital to be used %o

expand opersticns in the later production pericds.

Operations Limited to Owned Land

In terms of acres operated and the value of controlled resources,
"~ the starting level of farm operations decreases significantly to fulfill
consumption pegulrements when land acquisition is limited to purchasing
or owning land only. However, minimum land and minimum total value of
eontroiled resources is not consistent with minimum starting equity
requirements. The required starting level of eguity increases sharply
{Table XXIII)s The staﬁting level of owned capital, $47,000, compares
to $34,500 when half of ‘the acres aoperated may be rented. Although
equity requirements are much higher, the average level of annual operat-
ing and overhead capital requirements during the first pro@uction period
are about $5,000 iess ($8,118 compared to $13,174) when all land is
owned rather than rented. Capital reguirements shift from operating
(renting land) to investment (land purchases). The amount of capital
borrowed annually 1s less when all land must be owne@_or purchased
because a higher prgportion of the equity is mortgaged to purchase land.
In addition to fulfilling the consumption requirements, the accu-
mulated value of equity or net worth over the 30 year planning period
above the regulred starting level of owned capital is more than $199OOOD
The level of net worth at the end of the last production period is
$67,154. This amount of equity, if invested to return 4.5 percent,
would provide an annual retirement income to the operator (also the

owner in this case) equal to about $3,000. The starting equity



TABLE XXTII

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL
OF OWNED CAPITAL NECESSARY TO OBTAIN $3,000 CONSUMPTION LEVﬁL OVER TIME,
LAND ACQUISITION LIMITED TO PURCHASING LAND ONLYl

Production Period

Item Unit 1 2 3 L 5 6
Annual Situation
Land Operated ac. 262 262 269 282 301 332
Land Owned ac. 262 262 269 282 301 332
Gross Sales dol. 11,269 11,270 11,602 12,129 12,96k 14,289
Oper. and Overhead Cap. dol. 8,118 8,031 8,214 8,503 8,957 9,677
. Borrowed Capital dol. 2,992 7,11k 8,435 9,986 11,739 13,602
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals
Sterting Owned Cash Capital dol. = LT,032 3,933 2,916 1,806 753 0
Net Returns dol. 15,757 16,197 16,941 18,132 20,034 23,060
Capital Wlthdrawals
Land Purchases dol. 37,909 2,21k 3,010 4121 5,685 7,898
Machinery Purchases dol. L 571 0 0 0 0
Livestock Purchases dol. 1,376 0 L1 6L 102 162
Cepital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000
Total dol. 58,856 17,214 18,051 19,185 20,787 23,060
Net Cagh Capital Generated dol. mh3,099 1,017 =1,110 =-1,053 =753 0
Ending Owned Cash Capital dol. 3,933 2,916 1,806 753 0 0
Value of Controlled Resources dol. 72,760 TL, 743 72,35k Th, 485 78,39k 85,996
Net Worth (End of Period) dol. 47,789 48,986 50,928 54,060 59,09k 67,154
Present Value of Net Returns $ 48,339
Undiscounted Level of Net Returns $110,121
Starting Level of Owned Capital  $ 47,032

1 . . \ . o - ,
“The starting situation is the abiliiy to manage; all other farm resources must be purchased with the
minimum owned capital ($47,032).

6
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;equirements for a similar retirement income under conditions where all
land operated may be rented will be presented in a later section.

Starting equity requirements incresse by more than $l3ﬁOOO to over
$60,000 under the conditions where all land operated must be owned and
where annual capital withdrawals for consumption are increased by 21,000
each production period (Table XXIV). With a starting farm size of 357
acres, additional land must be purchased in each production pericd to
satisfy the consumption réquirementsa The increasing level of con-
sumption increases starting equity requirements by $2l,u69 above the
level required with a constant $3,000 consumption. However, the equity
level at the end of the 30 year planning period is more than 50 percent
greater. The ending equity level ($103,28L) would provide an annual
retirement income of more than $4,500 if invested at 4.5 percent
interest.

At the beginning of production period 1, the outstanding mortgage
is about $29,000 which is equivalent to 121 acres of land. The ratio
of owned land to mortgaged land is about 2 to 1. it is possible to
have an owned land-mortgaged land ratio of about 1 to 1. Other condi-
tions remaining the same, equity decreases as the ratio of owned to
morfgaged land decreasges.

It appears that starting equity requirements should decrease if
the ratio of owned to mortgaged land is decreased. However, the
startingblevel of equity is a function of the amount of short term cap-
ital that can be borrowed, and the amount of capital that can be gene-
rated as well as the ratio of owned land to mortgaged land. Decreasing
the equity level reduces collateral and, therefore, decreases the ability

to borrow capital. This would actually lncrease the starting level of



TABLE XXIV

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL
OF OWNED CAPITAL NECESSARY TO OBTAIN INCREASING CONSUMPTION LEVELS OVER TIME,
LAND ACQUISITION LIMITED TO PURCHASING LAND ONLYLl

Production Period

Item Unit 1 2 3 L 5 . 6

Annual Situation ‘
Land Operated ac. 357 398 Lo L8k 521 553

Land Owned ac. 357 398 Lo - L8k 521 553
Gross Sales dol. 15,396 17,150 19,043 20,830 22,451 23,818
Oper. and Overhead Cap. dol. 10,623 11,k17 - 12,k2k 13,381 14,256 15,009
Borrowed Capital dol. 16,971 15,249 11,983 10,680 11,985 16,769
Consumption Capital dol. 3,000 4,000 5,000 6,000 7,000 8,000
Production Period Totals
Starting Owned Cash Capital dol. 60,393 0 5,784 9,491 10,k52 7,721
Net Returns dol. 23,865 28,665 33,095 37,246 40,973 Ll johT
Capital Withdrawals

Land Purchases dol. 62,807 2,667 L 157 6,067 8,506 11,601

Machinery Purchases dol. L,571 0 0 0 0 0

Livestock Purchases dol. 1,880 214 231 218 198 167

Capital Consumed dol. 15,000 20,000 25,000 30,000 35,000 Lo, 000

Total dol. 84,258 22,881 29,388 36,285 L3, 70k 51,768
Net Cash Capital Generated dol. =-60,393 5,784 3,707 961 -2,731 -7,721
Ending Owned Cash Capital dol. 0 5,784 9,ho1 10,452 7,721 0
Value of Controlled Resources dol. 92,131 107,961 122,467 133,726 140,073 140,119
Net Worth (End of Period) dol. 69,258 77,923 86,018 93,26h 99,237 103,284
Present Value of Net Returns = .. $ 79,085
Undiscounted Level of Net Returns $207,891
Starting Level of Owned Capital $ 60,393
1The starting situation 1s the abillity to menage; 8ll other farm resources nmust purchased with the

minimum owned eapital ($60,393). The required arnual consumption level is indicated by consumption capital O

shown in the table.
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owned capital because borrowed capital will substitute for owned capital.
As an example, the $60,393 minimum equity requirements is equity mostly
assoclated with owned land. The ratio of owned to mortgaged land oper-
ated during the first production period could he reduced to the point
where the starting equity associated with owned land would be about
$47,000 (equal to about 194 acres). However, all of this equity would
have to be mortgaged to purchase the additional 163 acres to bring the
total coperation up to 357 acres. This situation would require the

level of owned cash capital to increase by about $16,000 (since $16€,000
operating capital could not be borrowed) and starting equity requirements
would be greater than $60,393 ($16,000 plus $47,000).

It is not possible to increase the substitution of borrowed cash
capital and thus decrease the level of owned starting capital by increas-
ing the owned land land-mortgaged land ratio above (with respect to the
gsituation l1lllustrated in Table XXIV)Q It 1s not posegible because capli-
tal can be borrowed only if farm operations generate enough capital to
pay the borrowed capital back with interest. If more capital were bLor-
rowed, net returns would be reduced and total capital withdrawals would
exceed starting owned cash capital plus net returns (see Table XXIV).

In other words, the borrowed capital could not be repaid.
Minimum Starting Equity and Capital Accumulation Requirements
for Specific Ending Equity Growth Conditions

With respect to minimum requirements, the analysis reveals that
significantly higher starting equity levels are required for owner
operators. However, when farm operations are limited to owned land,
the nature of the investment in land, which is also collateral, allows

more growth to occur than is required just to fulfill consumption
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specifications.

Under conditions where all land may be rented, growth occurs only
to fulfill the consumption requirements, and the ending equity levels
are equal to the starting equity levels. IEnding equity levels sare
apecified to be equal to or greater than starting eguity levels. Withe-
out this specificationg starting eguity would be "used up" for consump-
tion purposes where all land operated may be rented, and the ending
equity level would be much lower than the starting level. In order o
better compare'the alternatives of renting versus owding land and por-
tray higher levels Of/capital accumuwlation, higher ending equity or net

worth situations as well as specific consumption levels are specified.

Requirements for $3§©OO Annuval Retirement Income

For an owner operator situation with constant consumption leveis
over time, the ending equity level is $67,154 (Table XXIII). If
invested at 4.5 percent interest, this eguity would return $39021
snnually. The starting equity level of $h7y©325 therefore, is the min-
imum required to satisfy a $3QOOO annual consumption capital withdrawal
and an endiné equity level which would insure the owner operator of an
snnuel $3,000 retirement income (at 4,5 percent interest).

An ending equity level of $66,667 would return $3,000 annuaily if
invested at 4.5 percent. A minimum starting equity level of $18,107
is required for a $3,000 consumption level whén all land cperated may
be rented 1f the ending level of net worth is specified to egual $66,667
(Table XXV). This starting equity level is only slightly higher than
the one reqguired only to maintain an annual consumption level of $3,@©©
(see Table XX). Through the‘growth procegs, it is possible Lo accumi-

late much more capital (relatively) with only slightly higher levels of



TABLE XXV

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL
OF OWNED CAPITAL NECESSARY TO OBTAIN $3,000 CONSUMPTION LEVEL OVER TIME, AND END
WITH OWNED EQUITY OF $66,667, RENTED LAND UNLIMITEDRL , N

N_Production;Pexiod,.,« S

Ttem ~ Unit 1 2 3 B 5
Annual Situation
Land Operated . ac. 381 372 388 435 572 922
Land Rented ac. 381 372 388 435 572 922
Gross Sales , dol. 16,43k 16,038 16,72k 18,728 24,653 39,710
Oper. and Overhead Cap. dol. 13,249 12,939 13,420 14,827 18,990 31,150
Dorrowed Capital. dol. 1,003 3,289 3,306 3,429 3,791 4,710
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals .
Starting Owned Gash Capital dol. 18,107 12,453 12,950 1h,437 18, 693 31,286
Net Returns dol. 15, 92& 15,&97 16 522 19,503 ° 28,31 L2 800
Capital Withdrawals : _
Machinery Purchases dol. 4,571 0 0 0 0 1,449
Livestock Purchases dol. 2,007 0 35 2hs 723 1,838
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000
Total dol. 21,578 15,000 15,035 15,245 15,723 18,287
Net Cash Capital Generated dol. -5,65k Lot 1,487 4,258 12,519 2h,513
Ending Owned Cash Capital dol. - 12,453 12,950 1h,k437 18,695 31,286 55,799
Value of Controlled Resources dol. 110,471 108,808 114,170 129,953 176,147 287,947
Net Worth (End of Period) dol. 19,031 19,528 21,050 25,553 38,867 66,667
Present Value of Net Returns $ 54,258
Undiscounted Level of Net Returns $138,558
Starting Level of Owned Capital $ 18,107

1The starting situation is the ability to menage; all other farm resources must be purchased with the

minimum owned capital ($18,107).

L6
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starting equity. However, the growth process is significantly different.
The starting size for both situations is close to 280 acres operated.
This is the largest size of operatlon during the 30 year planning period
where the growth objective is only to maintain. the required $3EOOO con=
sumption level. However, with the additiocnal requirement of ending the
planning period with at least $66,667, the size of operation increases
to 922 acres in the last production period. In terms of the value of
controlled resources,; the size of operation during the last period,

- where the larger ending equity is specified, is almost 2.8 times as
large as the value when only the consumption level is specified.

With approximately the same levei of ending equity, the ending 31@@
of operation, in terms of the value of controlled resources, is mors
than 3.3 times as large when the land operated is rented rather than
owned (see Tables XXIII and XXV). The reason for this difference is
that as a land owner the operator receives any returns that might be
considered "returns to land" whereas the renter must forfeit these
returns to the land owner as production costs.

With increasing consumption levels over time, a specified ending
equity of $66,667 requires a minimum starting equity of $20,070 (Table
XXVI). The additional specification of increasing consumption levels
over#time required about $2,000 or 11 percent higher starting equity.
The required level of growth,. however, in terms of acres operated is
relatively larger, for the ending size of operation is 28 percent larger
with almost 1,200 acres required than the ending situation when constant
. consumption 1ls specified.

Although thére.is a large advantage in renting under conditions of

minimizing equity, there are significant implications with respect to



TABLE XXVI

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL
OF OWNED CAPITAL NECESSARY TO OBTAIN INCREASING CONSUMPTION LEVEL OVER TIME
AND _END WITH .OWNED .EQUITY OF $66,667, RENTED LAND UNLIMITEDL

Production Period

, Ttem . Unit. 1 R o 3 L 5 6
JAnnual Situation ' ' :
Land Operated ac. Lh] 520 637 794 973 1,181
. Land Rented ac. LL1 520 637 T9L 973 1,181
Gross Sales dol. 19,017 22,391 27,457 34,190 41,909 50,896
Oper. and Overhead Cap. dol. 15,064 17,401 21,062 26,531 32,986 4o,Lo8
Borrowed Capital dol. 1,161 3,652 3,962 4,373 5,150 6,283
Consumption Capital dol. 3,000 4,000 5,000 6,000 7,000 8,000
~Production: Period Totals e
Starting Owned Gash Capital. dol. 20,070 17,942 22,481 28,839 35,703 43,207
Net Returns ‘ dol. 19,765 2,951 31,976 38,297 L 617 51,992
Capital Withdrawals
Machinery Purchases dol. L,571 0 0 611 1,170 1,363
Livestock Purchases dol. 2,302 iz 618 822 gL2 1,097
Capital Consumed "~ dol., 15,000 20,000 25,000 30,000 35,000 40,000
Total dol. 21,893 20,412 25,618 31,433 37,113 42,460
Net Cash Capital Generated dol. -2,128 4,539 6,358 6,86k T,50k 9,532
Ending Owned Cash Capital dol. 17,942 22,48Q 28,839 35,703 L3,207 52,739
Value of Controlled Resources dol. 130,675 154,585 189,642 235,619 288,195 350,106
Net Worth (End of Period) dol. - 24,835 29,785 36,762 45,059 54,675 66,667
Present Value of Net Returns $ 83,031

Undiscounted Level of Net Returns $211,597
Starting Level of Owned Capital $ 20,070

lThe starting situation is the ability to manage; all other farm resources must be purchased with the
minimum owned capital ($20,070). The required annual consumption level is indicated by consumption capital O
shown in the table. b
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the structure and number of producing units under the situation where a
large number of farm operators would rent land rather than own it.
Considering the present tenure situation of farmland and the structure
bf the producing units, meny problems would undoubtedly be encountered
with attempts to rent relatively large tracts of farmland.

Requirements to Meet "Opportunity Costs™ of Nonfarm Job and 6 Percent
Return on Starting Equity

In the former analyses, interest on the farm firm's owned capitsal
is not included as a production cost. It can be argued that costs should
include interest on all capital used because the profitability of a
business operation must be compared with alternatives that are foregonea29
Also, the analyses did not include, as a specific cost, the refurns to
operator's labor and management.

One way of applying the principle of "opportunity costs™ in this
analysis is to specify that the starting level of owned capital return
as much in farming as it could invested in other alternatives such as
stocks, bonds, etec. It may be assumed that the returns to operatorfs
labor and management is the\capital consumed or the consumption level
over the 30 year planning horizon. It is difficult to determine the
alternative returns to farm operator's labor and management in general.
However, it seems reasonable to assume that comparable consumption

. levels could be obtained by the farm operator in nonfarm occupations.
Also, since consumption capital is capital that is actually withdrawn
annually and not included as equity, the ending level of equity may be

considered returns to starting owned capital.

29William Fellener, Modern Economic Analysis, {(York, Pa., 1960},
p. 207,
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With these simplifying assumptions; if returns to starting equity
are measured in terms of ending equity, the "opportunity costs® principle
may be applied by determining the minimum level of starting equity neces-
sary to satisfy specified consumption levels and return €& percent com-
pounded annually. In other words, the starting level of equity must be
such that annual consumption levels are satisfied, and each dollar of
starting owned capital must return (in terms of ending equity) $5.74%.
This is the amount that $1 left at 6 percent compound interest will
grow overla 30 year period.

This 1s not an exorbitant requirement in an analysis of capital
accumulation because a farm operation earns no surplus of returns if

it merely recovers opportunity costs,3o

Rented Liand Unlimited

With constant $3,000’annual consumption leveis specified over the
30 year planning period, $18,223 starting capital is required to return;
in-terms of ending equity, 6 percent compounded annually, when all land
joperated may be rented (Table XXVII). The equity level at the end of
the 30 year planning period is 5.7L4 times the starting level or
$l©ﬂ3656« Sincé ne lang operated 1s owned, &ll ending equity is in the
form of equipmentighd livestock ($16,804k) and cash $87,852).

A high proportion of the total equity is in the form of cash through-
out all production periods. The level of borrowed capital is relatively
low, because such a large proportion'of the net worth 1s maintained in
the form of cash (nonuse of the owned capital would reduce returns). The

level of annual operating and overhead capital in any production period

301pid.



TABLE XXVII

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL OF OWNED
CAPITAL NECESSARY TO OBTAIN $3,000 CONSUMPTION LEVEL OVER TIME, STARTING LEVEL OF

OWNED CAPITAL REQUIRED TO RETURN 6 PERCENT COMPOUNTED OVER THE 30 YEAR
PLANNING PERIOD, RENTED LAND UNLIMITEDL

Production Period

6

Item Unit 1 2 3 n 5
Annusl Situation ' ’ ‘
Land Operated ac. 385 383 ho1 531 821 1,425
Land Rented ac. 385 383 o1 531 821 1,425
Gross Sales dol. 16,588 16,519 18,125 22,871 35,380 61,403
. Oper. and Overhead Cap. dol. 13,358 12,916 1h, 4ok 17,738 27,526 49,298
Borrowed Capital dol. 1,013 3,298 3,392 3,682 4 Lhs5 6,430
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals
Starting Owned Cash Capital dol. 18,223 12,779 13,99 17,415 27,500 Lo LL9
Net Returns dol. 16,152 16,217 18,607 25,664 39,268 60,525
Capitel Withdrawsls ,
Machinery Purchases dol, 4,571 0 0 0 792 3,945
TIivestock Purchases dol. 2,025 0 188 579 1,527 3,177
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000
Total dol. 21,596 15,000 15,188 15,579 17,319 22,122
Net Cash Capital Generated dol.  =5,4kh 1,217 3,419 10,085 21,949 38,403
Ending Owned Cash Capital dol. 12,779 13,996 17,515 27,500 L9, Lhg 87,852
Value of Controlled Resources dol. 111,775 112,512 125,239 162,303 256,171 LL6,656
Net Worth (End of Period) dol. 19,375 20,592 2h,199 34,863 59,136 104,656
Present Value of Net Returns $ 63,893
* Undiscounted Level of Net Returns = $176,433
Starting Level of Owned Capital $ 18,223

1me starting situation is the ability to manage; all other farm fesources must be purchased with the

minimum owned capital ($18,223).

80T
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is quite high in relation to the net worth at the end of the preceding
period, This appears to be a vulnerable situation. This study does not
attempt to evaluate or deal with risks. Further research‘is needed
because the inclusion of risk in the analysis might alter this situation
hy a large extent.

In terms of starting capital, the reguirements to meet the "oppor-
tunity costs” of a nonfarm job and 6 percent return on starting equity
are not significantly different from the starting capital requirements
only to fulfill the consumption requirements. A difference of only
$198 of starting capital results in an ending equity differsnce of
more than $85,000 (see Tables XX and XXVII). This appears to be
unreasonable. - However, the problem is formulated in such a way that
starting capital is an extremely limited resource. The cost per unit
of starting capital, for all.practical purposes, approaches infinity.
Therefore, even though an additional unit of starting capital results
in very large differences in ending capital or returns, the additional
starting unit is not justified. (The additional unit adds more to
costs than the unit can return.)

With increasing consumption levels over time, $20,480 starting
capital is required to return, in terms of ending equity, 6 percent com-
pounded annually, when all land operated may be rented (Table XXVIII).
The capital accumulation process is similar to the former situation
with constant returns over time. However, to satisfy the increasing
consumption leVels, the relative growth,; in terms of net worth,‘is more
uniform throughout the 30 year planning period. With increasing coasump-
tion levels, the increase in net worth is 28 percent between production

periods 1 and 2 and 43 percent between production periods 5 and 6. With



TABLE XXVIII

FARM ORGANIZATION, CAPITAL ACCUMULATION -AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING .. .
LEVEL OF OWNED CAPITAL NECESSARY TO OBTAIN INCREASING CONSUMPTION LEVEL OVER TIME,
STARTING LEVEL OF OWNED CAPITAIL REQUIRED TO RETURN 6 PERCENT COMPOUNDED
OVER THE 30 YEAR PLANNING PERIOD, RENTED LAND UNLIMITED:

Production Period

Item Unit 1 2 3 L 5 6
Lnnual Situation
Land Operated ac. L5k 557 T3k 988 1,332 1,852
Land Rented ac. L5h 557 T34 988 1,332 1,852
Gross Sales dol. 19,557 23,989 31,606 42,565 57,384 79,770
Oper. and Overhead Cap. dol. 15,443 18,524 2L ,368 33,538 45,927 6L, 644
Borrowed Capital dol. 1,194 3,750 L, 215 4,99k 6,729 9,219
" Consumption Capital dol. 3,000 4,000 5,000 6,000 7,000 8,000
Production Period Totals
Starting Owned Cash Capital dol. 20,480 19,089 25,87k 35,91L 48,052 66,283
Net Returns dol. 20,568 27,326 36,190 45,137 57,287 75,630
Capital Withdrawsals
Machinery Purchases dol. 4,571 0 220 1,661 2,2hT 3,393
Iivestock Purchases dol. 2,388 541 930 1,338 1,809 2,733
Capital Consumed dol. 15,000 20,000 25,000 30,000 35,000 L0, 000
Total dol. 21,959 20,541 26,150 32,999 39,056 46,126
Net Cash Capital Generated dol. =1,391 6,785 10,040 12,138 18,231 29,504
Ending Owned Gash Capital dol. 19,089 25,874 35,914 48,052 66,283 95,787
Velue of Controlled Resources dol. 135,008 167,054 220,640 296,821 Lo1,668 562,098
Net Worth (End of Period) dol. 26,048 33,37k L 56k 59,701 81,988 117,618
Present Value of Net Returns $ 96,709

Undiscounted Level of Net Returns $262,138
Starting Level of Owned Capital $ 20,480

lrhe starting situation is the ability to manage; all other farm resources must be purchased with the
minimum owned capital ($205«'-L8O)s The required annual consumption level is indicated by consumption capital
shown in the table.
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constant consumption levels over time, the increase in net worth is only
6 percent'between production periods L and 2 but is almost 77 percent
between production periods 5 and 6 (Table XXVII).

To satisfy increasing consumption levels cver time, $2,257 addi-
tional starting capital is required. The ending =quity level isv$125962
higher which is the amount that $2,257 would return compounded annualiy
at 6 percent interest over a 30 year period. Although the starting
owned capital level is only $2,257 more for increasing consumption levels
than it is for constant consumption levels, the total amount of resources
required to support the higher consumption levels are much greater. An
additional operation of 69 acres in the first production period and an
additional 427 acres in the last production period is required to sup-
porf the higher consumption levels. The additional operations, in terms
of the value of controlled resources, amount to $23,233 and $115,Lh2,

respectively.

Operations Limited to Owned Land

When all land operated is limited to owned land, $77,225 is the
minimum level of starting capital required to return 6 percent compounded
annually, in terms of ending equity, over the 30 year planning periocd
with constant $3,000 annual consumption levelea Each dollar of starting
capital returns $5.74 in terms of ending equity which totals $443,504 at
the end of the 30 year .period (Table XXIX). A high proportion of the
total value of controlled resources is owned when land operated cannot
be rented. Net worth at the end of production period 1 is 80 percent of
the value of all controlled resources. The percent net worth lncreases
slightly through production period L and then decreases to about T0O

percent at the end of period 6.



TABLE XXTX

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL OF OWNED
CAPITAL NECESSARY TO OBTAIN $3,000 CONSUMPTION LEVEL OVER TIME, STARTING LEVEL OF OWNED CAPITAL
REQUIRED TO RETURN 6 PERCENT COMPOUNDED OVER THE 30 YEAR PLANNING PERIOD, LAND ACQUISITION

. LIMITED TO PURCEASING LAND ONLY-

Production Period

N ~ Jtem ) _ Unit 1 2 3 4 5 6
Annual Situatien ’ ' ’
Land Operated ac. Lk 601 80k 1,090 1,432 1,903

Lend Owned ac. Lk 601 80k 1,090 1,432 1,903

Gross Sales dol. 20,400 25,902 34,645 46,973 61,680 81,973
Oper. and Overhead Cap. dol. 13,606 19,835 22,690 31,487 41,200 5L ,63k
‘Borrowed Capital dol. 29,403 46,238 63,442 85,997 51,417 0
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Pericd Totals
Starting Owned Cash (apital dol. 77,225 0 0 0 0 65,415
Net Returns dol. 33,971 L6,006 59,776 77,430 102,h01 136,695
Capital Withdrawals

Land Purchases dol. 89,13k 30,33L 43,028 59,056 17,961 23,440
Machinery Purchases dol. b, 571 0 680 1,869 2,229 3,076
Capital Consumed dol. 15,000 15,000 15,000 15,000 15,000 15,000

Total dol. 111,196 46,006 59,776 77,530 36,986 43,994

Net Cash Capital Generated dol. ~T77,225 0 0 0 655Al5 92,701
Ending Owned Cash Capital dol. o} 0 0 0 65,415 158,116
Value of Controlled Resources dol. 120,822 151,971 202,442 274,456 425,976 637,271
Net Worth (End of Period) dol. 96,196 127,202 171,978 234,408 321,809 LL43, 50k
Present Velue of Wet Returns $165,671
Undiscounted Lievel of Net Returns $H56ﬁ279
Starting Level of Owned Capital $ 77,225

LTne starting situation is the ability to manage; all other farm resources must e purchased with the

minimum owned capital ($77,225).

90T -
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Unlike the situation where land is rented, the operating overhead
capital is a relatively small proportion of the equity or net worth
'(see Tables XXVII and XXIX)° This has implications with respect to
risks. This does not mean, however, that net worth is not used to its
full extent for collateral purposes. As an example, all of the equity
or net worth at the end of production period 1 is invested in land,

- equipment, and livestock. Therefore, all of the capital required
annually during production period 2 is borrowed capital. At a ratio
of $2.00 equity for $1.00 of borrowed capital, some $92,000 of equity
is required as security for the bhorrowed capital.

All annual capital requirements are met through borrowed capital in
all subsequent periods except period 6. In period 6, the equity is
utilized to secure a real estate loan to purchase an additional 471 acres
of land. The meximum amount of equity is obtained in period 6 by using
the avallable collateral to purchase real estate rather than borrow
annual capital. With the relatively large additional land operated, a
large level of cash capital is generated during the period and more than
35 percent of the ending level of net worth is in the form of cash
capital.

A much larger minimum starting level of capital is required to meet
the same growth requirements with annual consumption levels increased by
$1,000 each production period. That is, with increasing consumption
levels and land acquisition limited to owned land, $144,372 is the min-
imum level ofkstarting capital that will return 6 percént compounded
annually over the 30 year planning period (Table XXX). The required
operation ranges from 859 acres operated in production period 1 to

3y6lT acres operated in the last production period.



TABLE XXX

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL OF OWNED

CAPITAL NECESSARY TO OBTAIN INCREASING CONSUMPTION LEVEL OVER TIME, STARTING LEVEL OF OWNED
CAPITAL NECESSARY TO RETURN 6 PERCENT COMPOUNTED OVER THE 30 YEAR PLANNING PERIOD;
LAND ACQUISITION LIMITED TO PURCHASING LAND ONLY- .

Production Period

Item Unit 1 2 3 N 5 5

Annual Situation
Land Operated ac. 859 1,190 1,626 2,162 2,779 3,617

Land Owned ac. 859 1,190 1,626 2,162 2,779 3,617
Gross Sales dol. 36,995 51,267 70,069 193,134 119,739 155,818
Oper. and Cverhead Cap. dol. 23,860 34, 1h44 by 8hi 64,119 1,587 105,520
Borrowed Capital dol. 0 50,083 113,381 149,457 82,171 0
Consumption Capital dol. 3,000 4,000 5,000 6,000 7,000 8,000
Production Period Totals
Starting Owned Cash Capital dol. 1hi4, 372 68,875 43,058 8,839 11,653 129,570
Net Returns dol. 65,675 85,615 111,1h2 145,077 190,762 251,490
Capital Withdrawals

Land Purchases dol. 116,047 87,526 115,215 105,951 30,564 52,755

Machinery Purchases dcl. 5,608 2,163 2,850 3,496 L,033 5,469

Livestock Purchases dol. ~L,s17 1,743 2,296 2,816 3,248 L Lo5

Capital Consumed dol. 15,000 20,000 25,000 30,000 35,000 40,000

Total dol. 141,172 111,432 145,361 1h2 263 72,845 102,629

Net Cash Capital Generated dol. -T75,497 -25,817 -34,219 2,81k 117,917 148,861
Ending Owned Cash Capital dol. 68,875 43,058 8,839 11,653 219,570 278,431
Value of Controlled Resources dol. 285,160 342,689 418,256 556,022 829,300 1,189,155
Net Warth (End of Period) dol. 195,047 260,662 346,804 L61,881 617,643 829,133
Present Value of Net Returns $307,239

Undiscounted Level of Net Returns $849,761
Starting Level of Owned Capital $1kh, 372

1 . . \ . o s i .
~The starting situation 1s the ability to manage; all other farm resources must be purchased with the

minimum owned capital ($1LL4,372). The reguired annual consumption level is indicated by consumption capital

shown in the table.

-
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The proportion of the wvalue of controlled resources owned at the
end of the first production period is 68 percent which is less than the
former situation by 12 percent. In order to acquire the large number
of acres needed for the operations, startingvcapital is minimized by
using collateral to secure & large real estate loan rather than borrowing
all annual cash needed. The greatest need for a large real estate lodan
is in the beginning to get established and near the end of the 30 year
planning period to meet the specified growth requirements (the require-
ment that ending equity be 5.74 times greater than starting capital).

All available collateral in the first and last production periods is
utilized to secure real estate loans. Also, the required expansion {(*to
meet the increasing annual consumption levels) is greater than the former
situation (with constant consumption levels)y and a larger proportion

of the available collateral is used to purchase real estate throughout
the entire planning period.

It should be pointed out that the model used in this analysis
assumes that land 1s avallable for acquisition purposes. That is, the
framework of growth does not consider many of the knotty institutional
problems associated with the availabllity of farmland for expansion pure-
poses. As an example, because of the present structure of producing
units in the area of study, a large operating unit may have to be sepa=-
rated into various ﬁnits throughout an area. This may have significantly
more effects on increasing overhead and production costs than is aeccounted
for in designing the model used fn this analysls, especially when the

results indicate a farm size of over 3,500 acres (Table XXX).
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Minimum Eguity and Capital Accumulation Regquirements
Under Conditions of Increasing Land Values

Tand values have increased rather steadily in the United States
as a whole for several decades. Farmland values in the area of study
are no exception. Increasing land values is probably a relevant vari-
able wifh‘respect to farm firm capital accﬁmulation problems. There
are undoubtedly many‘facets and implications which should be considered
in an analysis of increasing land values. A detalled study in this
respect 1s beyond the scope of this study. However,. useful knowledgs
may be gained about capital accumulation problems by simply increasing
land vslues over time. In an attempt to analyze the effect of incrsas-
ing land values, the analytical model was adjusted to represent increases
in land values of 5 percent annually, beginning with the current value
of $240 per acre. All other costs and prices, including the cost of

renting land, were held constant.

Rented Land Unlimited

It was hypothesized that increasing land values would change the
growth process in that land appreciation might lncrease equity levels
to such an extenﬁ that significantly larger levels of capltal might be
borrowed. It was also felt that the increasing value of owned land
might satlsfy part of the ending equity growth requirements and; there-
fore, lower starting capital requirements.

With increasing land values, the minimum starting capital require=-
ments to fulfill different growth conditions under the assumption of
unlimited rented land are the same as those under the‘conditions of
constant land values. Increasing land values had no'effect on minimum

equity requirement because no land 1s purchased over the entire 30 year



planning period when rented land 1s unlimited. The reason for this is
easily understood. QConsider, as an example, the minimum starting capital
requirements of $18,025, required to fulfill $3,000 annual consumption
over time (Table XX). ‘Purchasing any land operated over the planning
period. increases the starting level of owned capital. (The minimum
starting level of owned capital is $34,527 when half of the land operated
must bevpurchased, see Table XXII). Since a unit of starting owned
capital, in effect, has an infinite cost level, any addition to starting
owned capital increases costs more than returns regardless of the
increase in returns (ending equity or net worth). In other words,
starting owned capital is minimized when farm land operated is rented
rather than when any is purchased. The secondary obJjective of maximum
growth does not matter under the condition where starting owned capital

is the most limiting factor of production.

Operations Liimited to Owned Land

Increasing land values affect minimum starting capital requirements
and the growth process under the condition where farm land operated must
be owned or purchased. The minimum level of starting owned cépital
required to meet annual $3,000 consumption levels over time with land
values increasing 5 percent annually is $47,306 (Table XXXI). This is
$27h higher than the minimum starting requirements under the same condi-
tions with constant land values (See Table XXIII). The ending level of
equity, $290,298, represents a return in terms of equity on starting
owned capital between 6 and 7 percent compounded annualiya However, the
guestion of whether farm land values might ever reach the level assumed

may well be raised.



TABLE XXXT

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL
OF OWNED CAPITAL NECESSARY TO OBTAIN $3,000 CONSUMPTION LEVEL OVER TIME, LAND ACQUISITION
LIMITED TO PURCHASING LAND ONLY, LAND VALUES INCREASING BY 5 PERCENT PER YEARL

- ' Production Period

Ttem Unit 1 2 3 L 5 6
Annuel Situation
Land Operated ac. -267 308 308 308 308 308
" Land Owned ac. 267 308 308 308 308 308
Gross Sales dol. 11,498 13,261 13,261 13,261 13,261 13,261
Oper. and Overhead Cap. dol. 8,297 9,711 9,5L2 9,322 9,033 8,657
Borrowed Capital dol. 7,081 12,510 12,510 12,510 12,510 12,510
Consumption Capital dol. 3,000 3,000 3,000 3,000 3,000 3,000
Production Period Totals
Starting Owned Cash Capital dol.  L7,306 215 0 0 0 0
Net Returns dol. 16,005 17,750 18,594 19,695 21,139 23,021
Capital Withdrawals
Lend Purchases dol. k2,121 2,750 3,594 L,605 6,139 8,021
Machinery Purchases dol. Lh,571 0 0 0 0 0
Iivestock Purchases dol. 1,h0L 215 0 0 0 0
Capital Consumed del.. 15,000 15,000 15,000 15,000 15,000 15,000
Total dol. 63,096 17,965 18,594 19,695 21,139 23,021
Net Cash Capital Generated dol. -kLT7,091 =215 0 O. 0} 0
Ending Owned Cash Capital dol. 215 0 0 0 o 0
Value of Controlled Resources dol. 87,975 126,596 159,863 2023321 256,508 325,666
Net Worth (End of Period) dol. 59,948 78,998 106,115 145,391 202,86k 290,298
Present Value of Net Returns $°51,125

Undiscounted Level of Net Returns $116,204
Starting Level of Owned Cepitel $ 47,306

1The starm,n6 situation is the ability to manage; all other farm resources must be puirchased with the
minimun owned capital ($4T,306).

cIT



113

During the first production period,v267 acres of land are owned and
operated. An additional Ll acres are purchased at the beginning of per=-
lod 2. However, a staticvsituation exlsts with respect to growth in
farm size and acres operated after the second production peried. Addi-
tional land cannot be purchased after production period 2 begause the
amount of capital that can be generated within the farm firm, above that
required to meet consumpﬁion and other financial obligations,.is‘ﬁbtv
sufificient to purchase the land at its appreciated value.

Land values at the beginning of period 1 are $2L0 per acre. With
an assumed annual increase of 5 percent; the value at the beginning of
the second period is $366,36 per acre. At the beginning of period 3
the value of land reaches $390.93. At this price, additional land
cannot be purchased in view of the required level of capital withdrawals
for consumptioh purposes and annual payments for land'purchased through
real.estate loans in production periods 1 and 2. The net.- returns of
periods 3 through 6 are Jjust sufficient so that the required capital
withdrawalé may be made. Although annual land payments are equal, the
. net returns in each subsequent period increase because és amortized
land payments are made, interest payments decrease, and principal pay=-
ments increase. Therefore, capltal withdrawals in the form of land
purchases (principal payments) incfease with each production period by
the amount that costs (interest payments) decrease.

In production périods 3 through 6, large levels of security or
collateral is available but unused. In other words, a real estate loan
could be obtalined or additional capital could be borrowed for expansion
purposes. However, purchasing additional land withdraws more capital

than can be generated even when land is purchased by means of a 33
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year amortized basis. The additional qapital_genérated from an addi-
tional acre of land would not be sufficient to meet the required level
of land payments. It is not proper to say that it would not be profit-
gble to purchase more land for it might well be, considering its
apprecilating value. This 1s a paradoxical situation for it is not a
matter of costs and returns; it is a matter of capital generation.

At $39l an acre, the price of land at the beginning of period 3,
. annual payments (assuming owned land is used for security and no down
payment is required) would amount to $26,06 per acre. A down payment
would reduce the level of these payments or land might be purchased
on a césh basis, but this would reguire that some consumption be fore-
gone or a higher starting level of owned capital. The "break even”
annual land payment is about $25 per acre, assuming that no additional
equipment or livestock must be purchased and that no operating capital
would have to be borrowed to operate the additional unit. On the basis
of a 33 year amortized loan with no down payment, this payment would
purchase $3T5.per acre land. However, additional resources wou;d
likely have to be purchased in addition to land.

In the absence of land appreclation values or if land values remain-
ed at the same level és when land was purchased, the ending level of
net worth would only be $T3,510. This would ?epresént an increase in
equity of $26,20L which is, of éouise, the value of net returns accumu-
lated over the 30 year period minus the value of capilital withdrawals
for consumption.

The minimum level of starting owned capital required to meet increas-
ing annual consumption levels over ti@e with land values increasing 5

percent annually is $63,397 (Table XXXII)., This is about $3,000 higher



TABLE XXXII

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MINIMUM STARTING LEVEL OF
OWNED CAPITAL NECESSARY TC COBTAIN INCREASING CONSUMPTION LEVELS OVER TIME, LAND ACQUISITION
LIMITED TO PURCHASING LAND ONLY, LAND VALUES INCREASING BY 5 PERCENT PER YEARL

Production Period

Item Unit 1 2 3 N 5 6

Annual Situation -
Land Operated ac. 378 b5 L5 L75 475 475

Land Owned : ac. 378 L75 L75 L75 L5 475
Gross Sales : dol. 16,289 20,482 20,482 20,482 20,482 20,482
Oper. and Overhead Cap. dol. 11,155 14,098 13,437 12,877 12,445 12,182
Borrowed Capital dol. . 19,190 18,305 11,350 7,308 7,053 - 11,723
Consumption CGapital dol. 3,000 4,000 5,000 6,000 7,000 8,000
Production Period Totals :
Starting Owned Cash Capital dol. 63,397 0 7,443 12,485 13,739 10,070
Net Returns dol. 25,669 31,922 35,226 38,027 40,185 41,500
Capital Withdrawals

Liand Purchases dol. 67,506 3,967 5,184 6,773 8,854 11,570

Machinery Purchases dol. L. 571 0 0 0 0 0

Livestock Purchases dol. 1,989 5i2 0 0 0] 0

Capital Consumed dol. 15,000 20,000 25,000 30,000 35,000 Lo, 000

Total dol. 89,066 2L 479 30,184 36,773 43,854 51,570

Net Cash Capital Generated dol. =63,397 7,443 5,042 1,25k -3,669 -10,070
Ending Owned Cash Capital dol. 0 7,443 12,485 13,739 10,070 0
Value of Controiled Resources dol. 122,345 200,207 256,553 323,286 403,184 L99,770
Net Worth (End of Period) dol. 92,717 130,265 169,815 237,787 320,949 439,641

Present Velue of Net Returns $ 91,012
Undiscounted Level of Net Returns $212,529
Starting Level of Owned Capital $ 63,397

1The starting situation is the ability to manage; all other farm resources must be purchased with the
minimum owned capital ($63,397)s The required annual consumption level is indicated by consumption capital
shown in the table.
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than the minimum starting requirements under the same consumption con-
ditions with constant lsnd values (Tsble XXIV). The returns to”start-
ing ‘owned capital, in fterms of ending capital, are again between 6 and
T percent, assuming that the value of land would appreciate to the level
assumed. If land values remained at the price at which they were pur-
chased, the level of ending equity would be $110,926, an increase in
equlity of $47g5299 This would represent a return on starting owned cap-
ital of about 1.5 percent if compounded annually.

The situation with respect to growth in terms of farm size ;s very
similar to the former situation with increasing land values. A static
situation, in terms of land purchases, exists after production period
2, because the additional capital generated from an additional acre: of
land is not sufficient to meet the required level of land payment.
However, because additicnal land cannot be purchased to satisfy the
increasing consumption levels, the method of capital accumulation is
somewhat different from the situation with constant returns over time.
With constant annual consumption levels over time, the net returns after
period 2 are just equal to the total capital withdrawals (Table XXXI).
With increasing annual consumption levels, the growth, before land values
increase too much to be purchased, is great enough so that capital is-
generated in periods 2 through 4. In other words, since capital cannot
be generated by purchasing additioconal land in the later periods; it must
be generated in the eariier production periods to satisfy increasing
consumption levels during the later stages of'the planning horizon.

These results indicate that 1f a farm operator has an established
farm or equity situation to grow from, land values in the area of study

might increase by about 50 percent (from $2L40 to more than $360),
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consideringionlyzthé productivity and returns associated with farm pro-
duction. Hoﬁever,.if land values advanced above this level, unless

- product prices increased relative to land values and costs, "outside
capital”™ or capital other than that created in farming would have to
enter the land market in order to drive land values higher. It would
not be possible for farm operators with no source of capital outside of
farm production to purchase additional farmland even though .they might
have much to gain through the appreciation of land values. Also, even

' current

if lénd values continued to rise above its "productivity value,’
farm owner operators would gain little after considering the "opportun-
ity costs.” Under»conditions of increasing land values, both with
constant and increasing consumption levels, the returns to starting
owned capital, measured in terms of ending equity, -are only between 6

and 7 percent. In the event, land values reached.the "break even® point

and remained there, the returns in terms of ending equlity would be low.



CHAPTER VIT
CONCLUSIONS AND RECOMMENDATIONS

The objectives of this study were directed to an analysis of capi-
tal accumulation and growth process of farm firms in the Roliing Plains
of Oklahoma and Texas. Since the growth process 5f a firm was involved,
the analysis had to be conducted in & nonstatic economic environment.
Very little tangible knoﬁledge is availlable with respect to firm growth
. process. For this reason, the analysis was conducted within a piecemesl
framework. First, the effect of different farm operator objectives on
the growth process was investigated. Following this, the effect. and
importance of variables such as tenure situations, capital rationing,
and consumption levels on the capital accumulation process were analyzed.
The knowledge gained with respect to these variables was utilized to
obtain information about growth rates by simulating growth situations
and analyzing the variance of these growth situations by changing the
conditions or assumptions under which the simulations were made. inally,
the minimum starting farm equity situation required to obtain various
growth conditions over time was determined.

Linear programming techniques in a polyperiod framework were used
to depict the firm growth process. This framework is appropriate since
it incorpérates all the important aspects of the problem including
resources, their use and development, alternatives by which resources

may be developed or used over time, objectives to be fulfilled, and =
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structural framework relating the component parts of the problem which
makes previous decisions binding on alternatives in subsequent produc-

tion periods.
Results

Criteria and Growth Rates

A criterion function, or an objective of maximizing the present
value of the stream of net returns over the 30 year planning period with
an annual discount rate of 6 percent, results in meximum capital accu-
mulation and farm growth. This is true when capital accumuletion is
measured in terms of discounted net returns or ending owned capital or
when growth is measured in terms of gross sales or acres éf land operated.
Capital sccumulation and growth was measured in all of these termsg each
was maximized; and eech resulted in the same farm organization and land
acquisition over the planning period considered. Thus, a criterion
function of meximizing discounted net returns depicted.the conditions
of capital accumulation and growth for objectives of maximum present
value of gross sales, undiscounted value of net returns, ending owaed
capital, and acres of land operated both through and at the end of the
planning period.

A criterion function of maximizing the present value of congumption
resulted in the same capital accumulation and growth process as the
objective of meximizing the present value of net returns with the excep-
tion of the last production period. The difference results from the way
in which the problem was formulated. A discount rate of 6 percent was
not great enough to bring about additional cogsumption before the last

production period. Consumption remained at the minimum (required) level
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so that maximum growbth occurred and additional consumption occurred at
the end of the growth period.

A criterion function of maximizing the present value of land invesgt-
ments resulted in a slower rate of growth than an objective of maximizing
net returns, because maximum net returns resulted from a policy of rent-
ing land only. Although the average cost of purchasing land (interest
payments over the 30 year planning horizon) is less than renting, the
total capital outlays for purchasing land {interest payments plus
principal payments) is higher when land is purchased and, therefore,
results in slower growth rates and lower total net returns. With the
objective'function of maximizing land investments, the maximum size
of operation is achieved through renting land during the first half of
the 30 year planning period. Maximum land purchases occur towards the
end of the planning period. No liquid capital'is available at the end
of the period since all capital generated is used to purchase land
(satisfy the criterion function).

Additional analysis attempted to determine the importance of Cers
tain restrictions, land acquisition, and capital use alternatives on
the capitai accunulation process. In assessing the effects of these
variables, 1t was assumed that the management strategy was one that
maximized the present value of net-returns.

With respect to the effect of land acquisition methods, it was
previously determined that renting all additional land operated resulited
in maximum capital accumulation. The absence of an alternative to
rent land was quite restrictive upon the capital accumulation process
both with respect to size of operations and the level of net returas.

Capital rationing, in terms of limliting the level of borrowed
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capital, 1s also restrictive on the growth process, When horrowed cap-
ital was restricted to half of its original level {from 50 percent of
the unmortgaged value of owned land to 25 percent)y the growth process
decreased within the 30 year period by about 20 percent, both in terms
of land operated and net returns. Reducing the level of borrowed.capi-
tal again by a half or to one-fourth of its original level (to 12.5
percent of the unmortgaged owned land value) reduced growth by about
one-third its original level, When capital use was restrieted to owned
capital only, starting with a level of $6,106, the minimum specified
level of consumption, $3,000 annually, could not be met during the
first five year period. In fact, capital was generated f@f a period

of 10 years before enough capital was available to operate all owned
lﬁnd, 426 acres. However, the growth rate increased quite rapidly
during the last half of the 30 year planning period.

The effect of higher consumption levels or capital withdrawals on
the gr&wth process is also significant. Rather than a miﬁimum of $3,000
annually, a consumption function egual to $3yOOQ plus 25 percent of the
net returns reduced the growth process by about 56 percent of its orig-
inal level in terms of maximum acres operated and by about‘39 percent ..
in terms of the present value of net returns. A consumption function
equal to $3,000 plus 50 percent of the value of net returns reduced
capital accumulation and growth further to about 61 percent in terms
of the present value of net returns. A consumption function of $3,000
plus 75 percent of the net returns reduced capital accumulgtion further
to 75 percent of its original level. Higher levels of marginal pro-
pensity to consume jncreases consumption levels in the early part of

the growth period but restricts capitel accumulation and results in
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lower consumption levels during the later years. With a marginal pro-
pensity to consume equal to T5 percent of the net returns, total con-
gumption levels over the 30 year period were less than consumption when
the marginal propensity to consume was 50 or 25 percent. A marginal
prépensity to cénsume of 75 percent comes close to effecting a non-

growth situation.

Simulated Growth Situations
Utilizing the knowledge gained by the analysis to this point,
various growth situations were simulated of farm firms. The simulations
were based upon different starting farm sizes, tenure, capital ratlon=-
ing, and consumption situations. With a starting farm size of 426 acres

of owned land, the additional value of equity accumulated over the 30
year period was $402,194. The farm size reached a level of about 6,100
acres. Annual consumption levels (at 50 percent of the net returns),
with a starting farm size of 426 acres, ranged from $5,000 in the
first part of the planning horizon to about $25,700 at the last of the
period.

A starting farm size of 213 acres of owned land resulted in an
accumulation of eguity above the starting owned level of $248,111.
This is about 62 percent of the additional value of equity éccumulated
with the starting farm size equal to 426 acres of owned land. The
sizé of operation reached 3,800 acres at the end of the 30 year period.
Annual consumption levels ranged from $2,539 and increasedvabove
$10,000 only after 20 years.

The present value of net returns was maximized by a policy of rent-
ing all additional land operated under both conditions of starting farm

sizes. (Capital accumulation and growth were significantly less when
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land. acquisition was limited to purchasing-all additional land operated.
Under these conditions, a starting farm size of L26 acres resulted in

a meximum present value of net returns over the 30 year period 0f_$l935h810
The growth process proceded to reach a maximum size of 1,627 acres in
the last production period. Land purchases were cn an amortized basis
during the early part of the planning period and included both cash and
amortized purchases during the latter part of the period. With the
capital borrowing limit restricted to 1l2.5 percent of the unmortgaged
owned land value, capital was borrowed only during the early stages of
the growth process. Security or collateral values were utillzed in

the form of real estate loans rather than capital borrowing during

the later stages of the growth period. With a starting equity of
$115,172, about $248,386 additional equity was accumulated over the 30
year period. On an annual basis, this is an average of $8,279. Annual
consumption levels, specified as 50 percent of the net returns; ranged
from $4,600 in the early stages of growth to about $12,000 after 25
years.

With a starting farm size of 213 acres of owned land, the capital
accunulation and growth process were very similar but on a smaller
scale. Growth in terms of acres operated was limited to the purchase
of about g section of land during the 30 year planning period. Con-
sumption levels were a little more than $2,000 on an annual basis during
the first periods and less than $5,000 for the first 20 years. The
maximum present value of net returns was $lOl,5OO for the 30 year pesriod
and the amount of equity accumulated was about $134,41k4k, an annual
average of about $4,480,

Other farm firm growth situations were simulated. - Borrowed capital
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levels were doubled, consumption leﬁels were halved, and the growth pro=
cess analyzed with respect to different methods of land acquisition and
starting farm sizesg' The effect of borrowed capital levels was signi-
ficant, but different consumption levels had more effect on the growth
and capital accumulation process. The method of land acquisition for
situations of equal starting farm sizes, consumption, and capital bor-
rowing levels accounted for the greatest differences in growth rates.

. However, the effect of this factor on the capital accumulation.process
is similaf to the effect of different consumption levels. Both repre-
sent capital withdrawals. Although the average cost of purchasing

land (interest payments) was less than renting land, total capital
withdrawals when purchasing land (interest plus principal payments) were
_greater than the withdrawals associated with renting land. The addi-

tional capital withdrawals restricted the growth process.

Minimum Equity Requirements
Minimum starting farm equity levels required to maintain family
consumption and accumulate different levels of capital over time range
from a low of $18,000 to more than $1L44,000. Various factors considered
in determining minimum starting equity requirements were tenure situa-
tions, consumption levels, growth objectives, and increasing land values.
With all land operated rented, minimum starting farm equity require-
" ments begin at about $18,000, which is the level required to maintain
a $3,000 annual family consumption over time. The starting equity level
increases to.abouf $20,500 for a growth situation that can support an
annual consumption level which increases from $3,000 to $8,000 over
time and returns, in terms of increases and net worth, 6 percent annually

to starting equity capital. Although minimum starting equity
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requirements for different farm growth situations are not large with all
farmland rented, the difference in required growth rates over time is
quite significant. The different growth rates, in terms of acres oper-
ated, amounts to almost 1,500 acres. -

When rented land is restrigted to a level equal to or less than
half of.fﬂé fbtai ac?éé operated, miniﬁﬁ; starting farm equity levels
increase to $34,500. Excluding the alternative to rent land altogether
increases minimum starting farm equity reguirements from about $47,000
upward, depending upon the growth objective.

The most relevant variable, with respect to minimum starting
equity requirements, was tenure situation. However, growth obJjectives
and annual consumption levels are Important, especially for owner
operated situations. Minimum starting equity requirements increased by
more than $13,000 when annual consumption levels were raised from $3,000
over time to an increasing rate from $3,000 to $8,000 over a 30 year
period.

Increasing land values from their current level by 5 percent
annually did not change the optimum growth situation of renting land -
operated rather than purchasing it, with respect to achieving minimum
starting farm equity requirements. Although increasing land values
tended to satisfy growth objectives, in terms of increasing ievels of
net worth when land acquisition occurred through purchase rather than
renting, Ilncreasing land values raised minimum starting equity require-
- ments with respect to obtaining comparable annual consumption levels
over time. As land values are increased, growth, in terms of addi-
tional acres purchased, ceases because the additional capital generated

from an additional acre of land becomes insufficient to meet the



126
required level of land payments.
Implications

This study has examined the process of capital accumulation and
growth of representative jarm firms in an lmportant agricultural arda.
The current analysis established the following points with fespect to
the general characteristics of capltal accumulation and growth of farm
firms. |

A management strategy or criterion function of maximizing thejpre—
sent value of net returns is quite effective in terms of maximiziné
capital accumulation and growth, even when the growth process ls meas~
ured in several differenf ways. However, this criterion or objective 1is
not unique with respect to depicting the maximum rate of capital accu-
mulation. Other objectives wére Jjust as effective in terms of resulting
in maximum growth.

The structure of the firm with respect to resource restrictions,
alternative methods of expanding resource levels, consumption require-
ments or capital withdrawals, etc. are most important with respect to
capital accumulation over time. Thus, the environment within which farm
operations occur tend to overwhelm specific operator objectives whether
.they'be to maximize returns, sales, farm size, owned capital or reinvesi-
ment capital, or even consumption. The point is that any of these ohjec-
tives, criterlons, or choice indicators tend to maximize capital aceuﬁu—
lation. .Since there is but one maximum rate, these objectives result
in the same conditions. The structure of the system is the important
factor. Different objectives result in the same growth rates for the

same structural relationship of the firm. However, different structural
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relationships result in very different growth rates.

The required capital withdrawals are of the utmost importance with
respect to farm growth and capital accumulation process. (Costs are
important oniy to the extent that they involve capital withdrawals.
omall costs assoclated with large capilital wilithdrawals would bhe very
restrictive upon the growth process. As an example, renting versus
purchesing additional land operated 1s a case in point. In this analy-
sis, land could be rented at a cost of $12 per acre which required =
capital withdrawal of $12. Land could be purchased on an amortized
basis at a cost, which is interest payment, much less than $12 per
acre. However, the total capital withdrawal, which includes interest
payment‘plus principal payment, 1s about $l6 per acre. Under conditions
of constant farm size, greater net returns would be associated with
payments to purchase land (assuming other returns and costs are constant).
In a growth situation, however, renting land, with lower capital require-

ments and higher costs, resulted in maximum returns over time because
lower capital withdrawals allowed the firm to grow larger and increased
the volume of operations. A more obvious case is where land must be
purchased on a cash basis. No costs (other than transfer costs) are
assoclated with the purchase. However, the large capital requirements
(withdrawals) significantly retarded growth and resulted in lower net
returns over time. This situation has implications with respect to
criterions and choice indicators in static economic analyses. Where
capltal withdrawals would be significantly different from costs over
time, an objective of maximizing returns in a static analysis may not
lead to a maximum capital accumulation situation. .Under these condi-

tions, a bétter criterion may be one that maximizes owned capital.



128

- The importance of capital withdrawals and thelr effect upon the
grthh process also has important implicetioms with respect to capital
requirements for farm resgurces in relation to prices received for farm
products. With respect to capital accumplation and farm firm growth,

& parity ratio sho%ing the relationship bgtween capital requirements
and prices is most relevant. Increasing capital requirements for
resource purchases in the future and their relationshlp to commodity‘
prices is certain to have significant effects on farm firm growth.,

Farm firm capital accumulation and growth simulatidﬁsfover a 30
year period with a constant\costwprice relationship do ndt show enor-
mous growth rates, especially for the smaller starting size farm.

The analysis did not consider the effect of competition between farm
operators for land resources. Competitlon would probably inerease land
costs and the capltel withdrawals assoclated with land agguisition.
Under these conditions, if farm firm growth is limited to the utiliza-
tion of capital generated within the firm, the growth rate of farms is
likely to be slow. This is especially true with respect to the smaller
farms. |

This study illustrates that capital accumplation inereases at an
increasing rate. This situation has implications with respect fto farm
sizes and competition for farmland resources. Under thesevgonditions,
the larger farms are most likely to command the use of farm respurces.

This analysis also emphasizés the important rple that security or
collateral value plays in capital agcumulation and firm growth. - This
is a resource which should be utilized the same as gther farm resources.
The analysis indicates that considerable value 1s lost if the respurce

is not utilized.
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The foregoing analysis of minimum starting equity and capital accu-
- mulation requirements for specific growth objectives leads to the follows
ing.conclusions goncerning capital accumulation problems of farm firms
in‘the afea of étﬁayo

Minimum equity levels required to meet capltal withdrawals over
time for fgrm family consumption pufposes are significantly different
under conditions of renting or owning the land that is operated. The
diffefent equity levels result from the amount of capital outlay asso~
ciated with renting land versus owning or purchasing it. In the
analysis, an acre of land may be rented for $12. However, with land
priced at $2ﬁ0 per acre, current lending policies are such that a min-
imum of about $139 equity or capital outlay is associated with purchas-
ing onezécre of land.

Minimum starting equity requirements are not significantly differ-
ent for various growth require@ents over a 30 year period when &all
land operated may be Qented. Large growth differences over a 30 year
period can result with only small differences in starting equity
requirements. However, differences with respect to acres operated and
the value of controlled resources are large as the growth differences
pccur. Thus, the problem of land availability may be more acute than
the problem of additional starting caplital requirements in the fulfill-
ment of different growth objectives.

Under conditions where land operated must be owned or purchased,
different growth objectives do require significantly different stariing
equity levels. A minimum of about $47,000 is required only to meet
$3,000 family consumption levels over time, but more than $7T7,000 start-

ing equity is required to satisfy the "opportunity cost" of investing
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equity at 6 percent and securing a nonfarm job to obtain consumption
cepital. 7

Annual capital withdrawals to satisfy consumption levels are more
relevant variables with respect to minimum starting equity requirements
than different growth conditions over time. Whereas, a difference of
only $200 in starting equity resulted in large growth differences over
time with constant consumption levels, increasing consumption levéls
over time required almost $1,800 more starting equity. More than $13,000
additional starting equity is required to satisfy the higher consumption
level where no land operated may be rented.

In terms of the starting level of acres operated, 379 acres are
required for a constant consumption over time when land is rented; and
only 262 acres are required when land is owned; however, in terms of
equity requirements, more than $29,QOO additional owned capital is
required when land must be purchased, This has implications with respect
to the structural characteristics and tepure problems of farm producing
units. It-also has implications with respect to economic models designed
to. analyze minimum resource requirements. In this analysis, minimum
equity requirements are not consistent with minimum land requirements.

Net returns are higher on a per acre basis, when land is owned
rather than rented, because resource purghases, such ag land, require
capital but are not assoclated with costs as are rental costs. In other
words, principal payments are not costsj however, the fact that princi=-
pal payments require capital investments is important in a dynamic model.
The cost of owning resources in a static model may be only the interest
cost on the investment. In a dynamic model, the capital withdrawals

assbciated with the resource purchases are more relevant than costs.
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In the absence of increases in prices received for farm products

" relative to prices paid for production items, including land and other
resources, farm operators in the area of study with less‘than‘$18jogﬁ
equity or owned capltal have little chance of obtaining adequate fémily
living lévels in farming. On the other hand,. operators with slightly'

higher levels of capital have the opportunity to obtain increasing

family 1living levels and accumulate capital in farming iﬁlfarmland may

be rented rather than purchased. 1If farm operators must own or pur-

chase land operated, then more than $47,000 equity in farming is
reguired to provide for basic family consumption levels and more than
$60,000 starting equity is reﬁuired to support increases in family
consumption levels.

Even though farmers may obtain increasing levels of family living
at nonfarm jobs and can invest owﬁed capital at a return of 6 percent
compounded annually, farm operators are "as well off" in farming from
the‘standpoint of "opportunity costs™ if they can start their operations
with more than $144,000 owned equity.

The analysis of minimum starting equity requirements with increas-
ing land wvalues over time reveals that starting equity is minimized
when specified farm firm growth conditions are fulfilled by renting land
operated rather than owning 1t, even though the appreciated land values
tend to satisfy the growth conditions. Sizeable values may be accumu-
lated through the appreciation of land velues when land is owned. How-
ever, starting equity requirements are higher and within a framework
where starting owned capital or equity is the most limited resource,

renting rather than owning minimizes the mqsﬁ limiting factor.
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When land must be owned or pu:c*ch{:z.sed.9 increasing land values raise
the minimum starting level of owned capital required to meet specified
family consumption levels. - Starting owned capital reéquirements are
higher because additicnal capital must be withdrawan to purchase land
at 1ts higher wvalue.

The analysis also leads to the conclusion that land values in the
area of study might increase substantially if the returns to all owned
resources, other than those returns used to satisfy minimum consumption
levels, are used to purchase land. That is, through the productivity
of a farm firm's bundle of resources, additional land may be purchased,

- if a farm operator has an established equity, until land wvalues reach
- I 7 T

a "preak even" point. In the area of study, this "break even" point,
in terms of land values, may be more than 40 percent higher than the
current selling price.

In the event that land values do increase from their current level
by 5 percent annually relative to returns, the "break even” value is
reached in about 8 to 10 years. Beyond this point, the additional cap-
ital generaﬁed from an additional acre of land is not sufficient to
purchase land even through a long time amortized basis. This is a para-
doxical situation because regardless of the gains that might be forth-
coming from appreciated land values, savings or "outside capital” would
have to be used to purchase additional land.

If land values increase, but only to the "break even" point, then
from the standpoint of "opportunity costs™ there will be little gains
to farm owner operators over the next 30 year planning horizon. 'Thg
vreturns to starting equity or owned capital, if measured in terms of

ending equity, would be less than 2 percent.



Much has been said and written about capital accumulation and the
growth process. ﬁowevery few studies have atitempted to analyze the
growth problems on a firm basis. This study merely scratches the sur-
face in‘a very important area of research dealing with farm firm growth.

A better knowledge of the growth process is compatible with a better

)

understanding of risks and farm adjustments in general. The limitations
of this study should be considéred in Interpreting the results of thé
analysis.

Even though the analytical model used in this study is somewhat
more inclusiVe with respect to changing variabies than static models,
it is not without limitations. The model is only dynamic with respect
to time and growth properties. In the real world, many more variables
typically chahge over a time space of several production periods. Many
production periods are considered in the analysis, and the model can |
only be classifed as a dynamic certalinty model since the input-output
_.and price coefficients over all periods are assumed to be known with
certainty. As a conseguence,. the model 1s largely inadequate,and renders
the necessary assumptions unrealistic.

In a static analysis, an important problem is what criterion should
be used to determine a solution to an economic problem? An analysis
which covers several or many time periods compounds this problem. ~The
introduction of time raises not only the question of what shall be max-
imized, but. also what shall be the planning horizona This study attempts
to analyze the effects of different cbjectives or criterions, but it
deoes not come to grips with the effects of different planning.horizonso

The economic consequences of different horizons may be more important
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than is generally believed, and the absence of its analysis, is, there-
fore; a serious limitation to this study. Since the model does not deal
with uncertainty, it cannot adequately deal with the effects of differ-
~ent planning horizons. In fact, since uncertainty is greater as the
time period is extended, the results of this analysis with respect to
some distant production period should be heavily discounted.

Another limitation of the model results from the necessary assump-
tion that few variables are relevant for any glven production period.
Any practical problem is solved within the framework of many different
variables. Many of these important variables cannot even be accurately
specified for an individual, much leés for a typical situation.

Other serious limitations of this study include the assumptions
of pure competition within the capital accumulation or growth environ-
ment of the farm firm. The users of linear programming have for too
long been concerned only with the special case of production decisions
and not with marketing decisions.3l A serious limitation with respect
to the assumption of pure competition in this study 1s that the aggre-
gate aspects of growing firms are not considered. It is common know-
ledge that farm firms are growing both with respect to product output
and physical size. This study assumes that land is available for
firm growth without the competition of many firms for the use of land
and other resources. The analysis also does not deal with formidable
institutional problems associated with the land market. These are

serious limitations with respect to depicting firm growth.

3lgans Brems, "Nonpure Competition in Linear Programming,” Money
Growth, and Methodology, Hugo Hegeland (ed.) CWK Gleerup Publishers,
Sweden, 1961, pp. 351=-360.




135

The programming model used in the analysis defines the optimum
only with respect to the specific assumptions made. As a result of the
Llimitations, a true optimum for the situation that the model 1s intended
jto portray is not obtained. However, the model is defended on the
grounds that it at leést provides a rational technigue for approaching
. the true optimumo3? (Alsoydp%ogress in refining and utilizing dynamic
models can only come from attempts to apply these techniques to real
problemsc33

The arbitrary selection of important variables on the capital
accumulation process, especially consumption and capital borrowing
levels, 1s a limitation the seriousness of which 1s difficult to
gssess. The arbitrary selection was done in the spirit of simulation
and should not be interpreted as a value judgment indicating what
ought to be. Problems relating to the capital accumulation process are
much too complicated to be solved straightforwardly by the deductive
process. - When this situation exists, the answer may be approximated
£hrough simulation. This technique has met with much success in other

scientific fields and probably holds much promise in the social seciences.
Need for Further Research

This analysis attempts to evaluate the farm growth process very
generally and over a falrly long period of time. A constant cost for
farm resources 1s assumed in the analysis. Further study to determine

the effect of non constant cost relationships on the growth process of

32Thomas L. Saaty, Mathematical Methods of Operation Research,
(New York, 1959}, pp. 126=127).

33Morton, p. 117
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farm firms should be made. While the model used in this study leaves
much to be desired, useful information about the growth process could
be gained simply by varying costs (capital withdrawal requirements)
over time. The same 1is true with:respect to product prices and tech~-
nolégya Although little is known with respect to the specific effects
of changes in technology, general relationships between technological
innovations, prices, and capital requirements are known or at least can .
be simulated. Simulating probable or possible changes over time could
establish probable minimum and maximum growth rates over time. The
divergence of these growth rates over time might help to establish a
relevant planning horizon.

Varying the price of land resources tends to account for competi-
tion among farm operators for farm resources. However, this problem is
of éuch importance that an analysis dealing specifically with this prob-
lem and investigating every facet of it should be undertaken. The same
is_true with respect to the institutional problems relating to land
ownership and operation. More research efforts need to be directed to
the knotty problems of land availability and their effects on adjustment
problems.

The model used in the analysis to depict capital accumulation
problems is a growth model rather than a decision model with respect to
the organization of farm enterprises. The organization of enterprises
is assumed to remaln constant as growth occurs. .The effect of this
assumption should be evaluated; for a growth model should also be a
decision model. However, it 1s felt that the advantages of such a
simplifying assumption compensates for the loss of generality. This

type of simplifying assumption may have much promise when working
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with problems in farming areas where & high degree of specialized opera-
tions exists. In such areas, the opportunity costs of not producing a
specific eorganization of crops and livestock suited to the area are
quite high. Even 1f the several types of organizations, perhaps with
quite different‘capital requirements, are relevapts several aggregated
activities could be included in the model rather than complicating the
. model and computing procedures by including a wide range of individual
enterprise activities. Further research evaluating this possibiliity
should be undertaken.
1t is very Iimportant that research efforts be directed towards

evaluating credit use, resource investments, and capital withdrawals
~in the growth process within an environment of risk and uncertainty.

The circumstances surrounding the use of these items are such that they
may. only be evaluated properly within this framework. It is, therefore;
important that methods of intreducing risk and uncertainty into dynamic
vanalyses be found. Such an analysis might utilize a model that

includes the stochastic process in a linear program framework to intro-
duce risk. A "hybrid" between the lineér program model used in this
study and the recursive linear program model might be utillized to intro-
duce uncertainty. Such a model might deal with ragdom income generating
variables and expected values. The model might also consider different
planning horizons for different types of input purchases. The relevant
planning horizon for different types of resources might be(solved for

rather than arbltrarily selected.
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APPENDIX TABLE I

AMORTIZATION SCHEDULE FOR BORROWING $2L2.00 FOR

33 YEARS AT 55 PERCENT INTEREST

141

Cutstanding Interest
Principal st on the
_ the Beginning Principal Annual Principal Repaid
Year. of the Year at 5%% - Payment Year Cumilative
1 242,00 13.31 16.05 2.7h 2.Th
2 239.26 13.16 16.05 2.89 5.63
3 236.37 13.00 16.05 3.05 8.68
L 233,32 12.83 16.05 3.22 11.90
5 230,10 12.65 16,05 3.40 15430
6 226,70 12.47 16.05 3.58 18.88
7 223.12 12.27 16.05 3.78 22,66
8 219.34 12.06 16.05 3.99 26.65
9 215.35 11.84 16.05 4,21 30.86
- 10 211,14 11.61 16.05 pIvis 35,30
11 206.70 11.37 16.05 4,68 39.98
12 202,02 1i.11 16.05 4, ok L, 92
13 197.08 10.84 146,05 5.21 50.13
1k 191.87 10.55 16.05 5.50 55.63
15 186.37 10.25 16.05 5.80 61.43
16 180.57 9.93 16.05 6.12 6755
17 17k b 9.60 16.05 6.45 74.00
18 168,02 9.24 16.05 €.81 80,81
19 16L.21 8.87 £ 16.05 7.18 87.99
20 154.03 8.47 16.05 7.58 95.57
21 146.45 8.05 16.05 8.00 103.57
22 138,45 7.61 16.05 8.44 112.01
23 130.01 7.15 16.05 8.90 120.91
ok 121.11 6£.66 16.05 9.39 130,30
25 111.72 6.4 16.05 9,91 140,21
26 101,81 5.60 16.05 0.45 150.66
27 91.36 5.02 16.05 11.03 161.69
28 80.33 Y b2 16.05 11.63 173.32
29 68.70 3.78 16.05 12.27  185.59
30 5643 3.10 16.05 12.95 198,54
3L 43,48 2.39 16.05 13.66 212.20
32 29,82 L.64 16.05 14,41 226.61
33 15.41 .85 16.26 15.41 . 2hp.02 .




APPENDIX TABLE 11

LINEAR PROGRAMMING TABLEAU USED IN THE CAPITAL ACCUMULATION AND FARM GROWTH ANALYSIS

Botivity Identificebion LPPER IRLRG  1BLNL IRLAN 1BOAP 1BYEQ IFIX ITNVE  IMPCP: TACAP ISTfeC  _OfPFR  OFIN,  GPLWi PRIAN  PRLAB PBCAP _QBYPQ___ PRIX _ PINVE  SWRCED  pSIgRC
Froduction Period 1 Period 2
Objective Functions: 1 No. 1 ~12K.85 -2.00 -282.96 -60.00 -5.00 .30 -73.22 -1.69 0 [ 0 ° 125,85 -2.00 -261.0% -60.00 -5.00 -.30 -61.22 -1.69 ] ] 0
(Cy values} No. 2 105.18 -2.00 -148.%3 -50.55 -4.21 -2.53 -38.16 ~1.L6 o o -9999 o 8.60 -1.49  -107.64 -37.T7 -3.15 .18 -26.75 -1.06 o o 0
No. 3 0 240.00 72,50 [ 0 0 ) [ o 0 [ o o 111.85 46.21 o o ) [ o 0 o o
No. b 1.00 [ [ [ o o o o o [ [ o 1.00 o [ [ o o o o o o
Fo. 5 181.58 0 o 0 0 0 0 0 0 0 o o 135.60 0 o o 0 o o o 0. o 0
No. & o [ (1] o o o o o o o o o o o o <] ] [} [} o o o
Consuae Transfer Concume  Tremster
Land Acquisition 25¢% of Savings 1 Land Acguisition 25% of  Savings 2
Resource or Cperating Cash Amortized Rent Hire  Borrow Buy Fixed Buy net  Acquire to Opereting Cash Amortized Rent MHire  Borrow Buy  Fixed Buy Fet to
Row 1 2/ Activity Unit  Restriction Level Activity _ Buy Toan land _ Jsbor Capital Equipment _Cost  Livestock Retuwrns Copital Capital 2  Activity Buy Loan Iand _Isbor _Capital  Fquipment Cost _ Livestock Returns Capitel 3
PolBL. Po'(R2 71 P2 P3 Py Ps ®6 7 Pg P9 P10 Pi1 P12 P13 Pik P1: P56 Ry P18 P19 P20 P21 P22 P2
+ . 26 [ 1,00 -1.00  -1.00  -1.00 0 0 o 0 [ [ 0 [ 0 [ [} o 0 [ [ 0 0 o [
+ 1LABR  Labor Br. 1,900 1,900 3.1k o o o -1.00 o o o 0 0 0 o o o 0 0 0 0 o o o o 0
+ 1CAPT  Capital dol. 6,106 -1,085 18.11 2k2.00  16.05 12.00  1.00 -1.00 3.95 1.00 5.26 .05 -1.00 0 [ [ 0 ] o [ [ o [ <] 0
+ 16BCR  Security dol. 102,240 o o -240.00  285.53 0 [ 2.00 0 <] -5.26 0 0 o 0 o 0 0 o 0 0 [ o 0 o
+ 1BQPT  Equipment ac. 700 700 1.00 0 0 0 o o -1.00 0 0 0 0 0 0 0 0 0 0 0 0 o o o 0
+ 1EINV  Livestock Investment ac. k26 [ 1.00 o o o o 0 o o -1.00 o 0 0 0 o 0 0 o 0 o 0 o o 0
IFIXC  Fixed Cost dol.  b,535 4,535 [ o 0 [} 0 0 [ 1.00 [ o [ 3 [ o o 3 o [ [ o o o ]
1MPCR Wet Returns dol. -8sh 124,85 2.00 6494 60.00 5.00 .30 13.22 1.69 [ 1.00 o 0 ] 0 o 0 o 0 Q o o 0 ]
+ 18AVE  Reinvestment Capital dol. 6,106  -5,ke5  -124.85 242.00  80.25  60.00  5.00 .30 19.75 5.00 5.26 25 -1.00 1.00 o o [ [ [ [ o o o o o
+1RENT  Rent Restriction ac. 3/ Q -1.00  -1.00  1.00 o o Q o o 0 Q o 0 o 0 0 o o 0 o 0 o o
- 1RESC _ Net Worth t1 < N.W. tp  dol. 3 4,510 0 240.00  15.30 o o o 6.53 o 5.26 [ ~1.00 1.00 o o o o o o o o o o o
Production Period 2
+ 2LAND ~ Land ac. 426 o o -1.00  -1.00 [ o [ [ o o o o [ 1.00 ~1.00 -1.00 -1.00 [ o o o o ) o
+ 2LABR  Iabor br. 1,90 1,900 0 o o o o o o o o o o 0 3.1k 0 o o <100 0 0 o o 0 o
+ 2 Capital dol. 6,106 -1,085 0 o 16.05 o o 0 2,40 o 0 [ 0 -1.00 18.11 2ke.00 16.05 12,00 1.00 -1.00 3.95 1.00 5.26 .05 0
+ 25ECR Security dol. 1,240 4,570 ] -240.00 252.33 0 o o -6.53 0 -5.26 [ ° ] © -240.00 285.53 o 0 2.00 Q ] -5.26 ] L]
+ 2BQPT  Equipment ac. TOO T00 0 o [ 0 [ 0 -1.00 o 0 0 0 0 1.00 [} 0 o 0 [ -3.00 o o o 0
+2EINV  Livestock Investment ac. 26 o o o o o 0 ° o 0 -1.00 0 0 0 1.00 0 ° o 0 o o 0 -1.00 0 [
@FIXC  Fixed Cost dol.  b,535 b,535 o [ o o o o o o 4 [} [3 [ o o o o [ o o 1.00 [ o [
2MFCR  Net Returns dol. o o o o 60.25 [J [J o 12.00 o o o o o -12k.85 2.00 64.9k  60.00 5.00 .30 13.22 1.69 o 1.00 o
+ 25AVE  Reinvestment Capital dol. 6,106 -5,ke5  -124.85 242,00 160.50  60.00 5.00 .30 .75 5.00 5.26 .25 -1.00 o -124.85 242.00 80.25 60.00 $.00 .30 19.75 5.00 5.26 .25 1.00
+ QRENT  Rent Restriction ac. 3y 0 -1.00  -1.00 o o 0 o 0 o o o 0 0 -1.00 -1. 1.00 ) 0 [ o Q Q o
- @RESC _ Net Worth t1 < N.W. t3  dol. 3/ -k, 570 o 240.00  35.30 o o o 6.93 [J 5.26 o ~1.00 o o 240.00 15.30 o o o 6.53 o 5.26 9 1.00
Production Period 3
+ 3LAND T Tand 8o, Lo6 o o -1.00  -3.00 [ o o o o o [3 [3 [ o -1.00 -1.00 [ o [ [ o 0 o o
+ 3LABR  Iabor hr. 1,900 1,900 ° [ o o o 0 0 0 ° 3 [ 3 o o o 0 o 0 ° [ 0 o
+ 3CAPT  Capital dol. 6,106 o ] 0 16.05 [ [ 0 ERTY 0 0 0 0 [ 0 0 16.65 o o 0 2:40 o o 0 «1.00
+ 38ECR  Security dol. 102,240 o [J -240.00  208.93 [ [ [ -6.53 o -5.26 0 [J o o -240.00  252.33 [ 0 o -6.53 [ 5.26 [ o
+ 3PT  Equipment ac. 700 700 0 o 0 ° 0 o -1.00 o o o o o 0 0 © ° 0 o -1.00 o o 0 o
+ 3EINV Livestock Investment Be. 426 Q ] ] o 0 Q o [ -1.00 ] ] ] L] [ o o o 0 0 0 -1.00 ] ]
3FIXC  Fixed Cost dol. k4,535 4,535 o [ 0 o o o o [} ) 4 o [ [ [ o 0 o o [ o [} o [
BECR  Net Returns aoL. 0 0 0 o skaz 0 0 o 12.00 o 0 0 o o 0 o 60.25 o o o 12.00 o 0 o o
+ 3SAVE  Reinvestment Capitel dol. 6,106  -5,k25 -124.85 242,00 2k0.75  60.00  5.00 .30 43.75 5.00 5.26 .25 ~1.00 [ -124.85  242.00 160,50 60.00 5.00 .30 u.75 5.00 5.26 .25 o
+ 3RENT  Rent Restriction ac. 3 ° o -1.00  -1.00 0 o o Q 0 o o 0 o o -1.00 -1.00 0 0 o ° o 0 o o
- 3RESC  Met Worth t3 <N.W. &, dol. 3 -b,571 [ 240.00  61.43 o [ o 6.53 o 5.26 o -1.00 o o 250,00 35.30 o o o 6.53 o 5-26 o o
Production Period b -
+ LLAND T Land ac. 426 o o -1.00  -1.00 [ [ o [ o o o [ [ -1.00 ~1.00 o o [ o o [ o [ t o
+ NIABR  Labor hr. 1,900 1,900 o o o 0 o o o o 0 0 0 0 0 0 0 o o [ o o o 0
+ LeapT Capital dal, 6,106 o C © 16.05 o ° 0 2.%0 o o o ] [ o 16.05 ] [ a ] 2.%0 [ [ [ ]
+ LSECR  Security dol. 102,240 o o -240,00 152.23 ] o o -6.53 ] -5.26 0 0 o -240.00  208.93 [] 0 [] [ -6.53 0 -5.26 0 [N
+ LEQPT  Equipment ac. 700 700 o 0 0 o o -1.00 o o o o 0 o 0 ° o 0 o -1.00 o o 0 0
+ MBEINV.  Livestock Investment ac. 426 o ] o [J [ o o o o -1.00 [ o o o [ o o o o o [ -1.00 [3 o
LFINC  Fixed Cost do1 4,535 4,535 o [ o o o o o [ o o o o [ 0 o o o o o o o o o
WMPCR  Net Returns dol. o o o 46.11 o [ [ 12.00 o 9 0 o 3 o 54.12 o o o o 12.00 [ o o o
+ LSAVE  Reinvestment Capital dol. 6,106 -5,k25  -124.85 2%2.00 321.00  60.00 5.00 .30 55.75 5.00 5.26 25 -1.00 0 242,00 240.75 60.00 5.00 5.00 .30 43.75 5-00 5.26 .25 -1.00
+ LRENT  Rent Restriction ac. 3y ) o 4100 "-1.00 o 0 0 0 0 0 ) 0 [ -1.00 -1.00 0 o 0 ° o o o 0 0
- MRESC  Met VWorth t1 < N.W. t5 dol. 3/ -k, 571 0 240.00  95.5T 0 0 0 6.53 o 5.26 0 -1.00 0 2Lk0.00 61.43 o o o o 6.53 o 5.26 o -1.00
Production Pericd
+ SLAND ~ Land e, ko6 ° ° -1.00  -1.00 o 0 o 0 o 0 0 o [ [} -1.00 -1.00 0 [ o 0 0 0 [ [
+ SLABR  Labor hr. 1,900 1,900 o 0 o [} o 0 o 0 0 0 0 0 0 o 0 0 [ o o 0 o 0 °
+ SCAPT Cepital - dol. 6,106 0 ] [ 16.05 ] o o 2.50 o o o [ [ ] © 16.05 0 o o 2.Lo 0 ] [ ]
+ SSECR  Security dol. 102,2h0 0 0 -240.00  78.21 ] 0 0 -6.53 o -5.26 o o 0 o -240.00  152.23 0 0 o -6.53 0 -5.26 0 o
+ SEQPT  Equipment 6c. T00 700 o 0 [ 0 o 0 -1.00 0 o 0 0 0 0 [} 0 0 o 0 -1.00 0 o o o
+ SEINV  Livestock Investment. ac. k26 0 0 0 0 0 o 0 0 o -1.00 o 3 o 0 0 0 ° o o 0 o -1.00 0 0
SFIXC Fixed Cost dol. 4,535 4,535 o 0 o 0 o o 0 0 0 o o o 0 ] ] 0 o o o o ) o
SMPCR Net Returns dol. [ ] o 35.61 [ o o 12.00 L] o 0 o o ] o 46.11 o o ] 12.00 o ) o o
4 SSAVE  Reinvestment Capital dol. 6,106  -5,k@5 -124.85 24%2.00 401.25 60.00  5.00 .30 67.75 5.00 5.26 .25 -1.00 o -124.85 22,00 321,00 60.00 5.00 .30 55.75 5.00 5,26 .25 o
+ 5RENT  Rent Restriction ac. 3/ 0 0 -1.00  -1.00 o 0 o o 0 3 o o o 0 -1.00 -1.00 o o 0 0 o o o o
- SRESC Net Worth t3 < W.W. t6 dal. 3 4,571 o 240.00  1h0.21 0 0 o 6.53 [ 5.26 [ -1.00 o [ 240,00 95.57 o ° o 6.53 o 5.26 o o
Production Period 6
+ 6IAND ~ Iand ac. 426 0 o -2.00  -1.00 o 0 o 0 o o 0 ° 0 ° -1.00 -1.00 0 0 o o [ 0 [ [
+ BLAER  Labor hr. 1,900 1,900 0 0 [} o 0 o 0 o 0 o 0 0 [ 0 ° o ° o o o o 0 0
+ 6CAPT Capitel dol. 6,106 ] ] o 16.05 [ [ o 2.40 o o [ 0 0 ] o 16.05 ] o [ 2,40 o [ [ ]
+ 6SECR  Security dol. 102,240 o 0 -240.00 -18.72 0 0 o -6.53 0 -5.26 o [] 0 0 -240.00 8.21 o 0 [ -6.53 o -5.26 0 0
+ 6BQPT Equipment ac. T00 700 ] [ 0 ] ] o -1.00 o o o o 0 o o 0 0 0 [ -1.00 0 ° © o
+ 6EINV  Livestock Investment sc. k26 [ o 0 ° o o ° o [ -1.90 0 [ 0 o o 0 o 0 [ o o -1.00 ° o
EFIXC  Fixed Cost dol.  h,535 4,535 [ o o o o o o o o o o o o o o o o o o 0 o o o
GMPCR  Het Returns dol. 0 0 o 2195 0 o o 12.00 o o o 0 o o 0 35.61 o o o 12.00 o o o 0
+ 6SAVE  Reinvestment Capital dol. 6,108  -5,k25 -12L.85 2k2.00 482.50  60.00  5.00 .30 79.75 5.00 5.26 .25 -1.00 0 -124.85  2u2.00  k0l.25  60.00 5.00 .30 67.75 5.00 5.26 .25 o
+ GRENT Rent Restriction ac. 3y o o -1.00 ] [ o Q [ o o ] ] -1.00 -1 [ .0 © o o o o o
~ 6RESC  Net Worth t; S N.W. t7 dol. 3/ -b,5T2 o 240.00 o 0 [ 6.53 o 5.26 o -1.00 [ o 240.00  1ho.21 o o o 6.53 o 5.26 o o

See page following teble for footnotes,

A



STFSC

THVE L MECE:

FIX

B BCAD

(CONTINUED)
PPER BLNL RLAN

I

APPENDIX TABLE

3BLNL

3BLE

SFEER

143

BYEY

ELNS

35T

3INVE 3MPC25

FIK

R
&% 9w g
ooocoofi #384] coccoo0c000 00000000000 0o0s0000000 00000000808 c0o8oco0000 ceooo000c00
EEPY 308 :
3% i
£ & v
IR
Byt o o o “
oocooolityBls| coocccococs co0oococsce cooscosccss sofeceo8fos cscoosoofoo coscscoctoo
3 3 38 0
N T g
fntilE
Ep o .
4
" " 9 ©os © 9o
00000 il 00000006000 00000000000 cooocacocoo coffofooRod coofofoofed coofofoofod
A Bl KA A S P S W S
g 5o ~ o ~A
8
"
BRooos| Tslyl coscscccscs cooccscocce cooocsccoce 00800088800 00000000800 coococ00800
3 EX I 777554 & &
; 28
o
g
B BooNPeR 002 ol oogq con
“l¥80000 2Hsl cccc0000000 00600000000 00000000000 coBoBoofloR 00fRB008LoR coIRBoofLoR
48 BoBooloR 0ofRBoc8EoR R8oo8Lol
KR i iooag s e¥d g4 IR
¥
K
o
g q
f88cc00] 3ol cooococ000o coocsccscss coccocossas co8facoRReo coogoscofoo coooogoofiao
i B2 id
4 5 ;
4 &4
& Q
820000 s4lel coccc000000 00000000006 00000000000 08800008800 00000000800 cocooooofao
24 ek By G A & &
880000 |47y cc0c0000000 00000000000 coovoooocce Safocoo8880 sccsscos§oo csooscoofoo
38 308 geg g 8
B 233 | 2g- g g
el
3
; 8obm 088 8oBRooclR88 8obR o
#88o0o| LS glsl 00000000000 c0000000000 0o0osco0oce 808Ro0otRER BoBRooofREH BofRoooYLES
A G RIS - N Y- T 80 HY A wvd 20
Bss A 788 d848 4 o8d gg48 4 ug Age
55 H ) By g g 3
: 3
3
E5dooo [E3H coo0000050s 02000020000 00000020000 §o88000888E 80080000888 BooBooools
o o a| A og dadg A -3 L] S Ag
; ig o iS5 2 i$
PR i3 7% 3 ] ] 372
N £ . 5088 08h 5 &
880880l 234 cocoococ000 06000600000 cosoccoocoo §4908808% 00 cooogocolion coooocoofoo
l£ed S 53 AND Aa Fa 4 P
9 ¢
R - 99 k] 9
Lo
Ss s
cooooofffedHl 00000000000 00000000000 ©6000000808 00800000000 00000000000 00000000000
B3 & oo o
a8 4
8y, 8 N N o
cooooolfssfld cocnooo0000 00000000000 00800008 oe vooococofios cooooco0feo ooocuguofen
w2 BIE - : .
Snii
Epaa
%
g
poocoo sl cocsscocase cossscscsns coffeBenfold coofoBoolod coofoBoofed coo§ofoctoy
ks RATF77R%R &°3°°R°% 873%7R%% B R
A
3 8000888 8 8 8
$uln| cccoco00000 00000000000 0800088800 00000000800 00000000800 00000000800
LR 300354 & & 2
&
2
g com " @
glls| cocc0c00000 cooocccesas coBeBoaflel 00SRBo0BLR 0020800880 R cofBBooBlol
L BoBoolt 3208 218008008 00208008
3| 7 a5 e wed EE- N R a2 v e Y w
a 9800088 a s 9
29| 00000000000 ©0000000006 ©66880008f00 0000o000B00 co000s00Boo cooocoooRon
ZHR id
i8
g
8 88 88 8 8 8
2 flocoa| il.| coccoooo00e 00000000000 08800008800 co000000800 cososcoc8c0 cooposscoo
|8 q g8 ad Ad & A &
; B
8% 808 8ge g 8 8
8%0o0oo |¢g] | ccoccocoocs ©0000000000 80800008880 covoscoo8oo cosscosc8oo cocossss8oo
B ] gge ] ] ;
8% o2 AlH oy g8+ g g $
3
EH
ol wlN wm no i o a
258ecel Uiglg ccoccococco 0eoo0000000 BofRecoB B8R BoBMo0ohRER BobBooolEET §obRoootREE | §
S & s FSAi 'S SHA < B Adda
qes i Fodg 4878 J Ml €898 7 dg 49494 + 49 ddv8 | 2
85 218 ] & g g &) : 7% | 3
8
f &
288
B9800 Yz ld 00000000000 0000s0000c0 80880008888 80080000888 80080000888 80080000888 |
i g 3 g
o % LF; i gg  dgdg 4 ¢ g+ 7§ d4g 4 ¢ gdg | 8
8 83 378 g 378 3 &8 $ AR N
3
s 3
oo gna S8 58 o
B208Rol Fsl ccoosccccco cocccscoccs 8508808800 cocooscofes cocoossefos cossccocfoo | w
Ba’ag| £ad 323°35%53 3 3 3 ki
g% 78 | i3 4 & g § z
&3 ok : . : H
N g
a . .
o
5 | 955153EE40 SESHEREEE NSHBERESH) SESIBERDUED SUSOBERDSHS susimEamim | d
8 HRER )
2 358REERRE Ia5uRHEREE: 333HASERand 3hoynducanl A3sndfsall 233888485338 | |
I ARSI SR IE AN S G A A - S-S I



{CONTINUED)

H

APPENDIX TABLE

Production Period 5

Transfer

Consune
25¢ of

Transfer

Conoume

25% of

Savings &

Land Acquisition

Savings 5

Land Acquisition

to
Cepital 7

Buy et
Livestock  Returns

Fixed
Cost.

By
Juipment

Borrow
Lebor _ Capital

Hire

Rent
Land

Amortized
Loan

Cash

Operating

ta
Capitel § Activit

Net
Returns

Buy
Livestock

Fixed
Cost

Buy
wipment

Capital

Rent Hire  Borrow
Land _ Labor

Amortized

Cosh
B

Operating

Activit;

Fow 1D 2/

P66

P65

P56

P

Psh

P51

P50

BT

B

coco0oc000000

cocoocococoo0

coococoocoooo0

cooco0o0000000

coooooco00000

cooooo0o00000

cooooococ000

cocoo0o00000O

coocooo0o00000

cooooo00000

coocoo0000000

coocoocooco00

©coo0oo000000

cocooocooc000

coocooooooo0

coooooooo000o

©ooocoo000000

cococococoo0o00

cocoocoo000

ooooo0000000

coo0o0000C0Q0

coooo000000

+ 1LAND
+ 1LABR
+ 1CAPT.
+ 1SECR
+ 1EINV

IFIXC
+ 1SAVE
+ 1RENT
~ 1RESC

ocooooo0o00000

©c000000000 0

coocoooo0co0 0

oocooo0000 0

00000000000

coocooo0000OO

©cooo0000000 O

cooocooooco000

©oocoooo00000

coooo0o00000

|

cooooo000000

cococooc000000

cocooo0o0000

©o0oc0000000CO

ocococoocooco000

ooocoocooco0000

coo00000000

cooo0o0000000

cooooooo0000

©0000000000

©0000000000

©o0o0o0o00000O0

+ 2LAND

coo0o000CO000G

ooooooo00000

©c0000000000

©0000000000

©ococooo0000

coococoocooco000

coocoocoococo00

©coc00c00000O0

coocoocococo0000

copoooooooo

copooooocooo

cooooocooo00

cooocooco0o0000

00000000000

ooooooc00c00

ocooooooo0000

ccoooo0o00000

cooo00o0v00000

coocoocoocoooo

ocoo000000000

cooo0oococo0000

cooooooco0000

vooco0o000000O

coococooooco000

coocoocoococooo

cocoocoooo000

ccococo0000000

coococoococoo0

cooo000c000

©oocooocoo000

©coocooocoocooo

coocooo000000

©oocooco000000

coocoocoocoocoo

©oococoo0o0000

cocoocoo0o00o

©coccoocoo0000

cocooeoocococo

©coocooo0o00000

cocooooocoooo

ooocoocoocco000o

©coocoocoocooo0

©ccooocooo0o000

ccooo0o000000

©0000000000

cocoococoocooo

ooo0o00000000

©o0co00o000000

coocoonooco000

cocooco00c000

cooo0o0000000

©co0o0doo00O000
coocoocoooco00
cooco0oo00000

©oco0o00000000

06000000808
3%
o o
00800008800
3

cc§80800§0Y
wl o S

00800088800

2
0088000RRoo
A

08800008800
i4 ad

4

06000000808
3%

o .
oowaooowoo
A

08860008800
R Wi

_
80800008280
oy 88
8o8Roocd B8R
-t 870
§
80880008888
A4 dd -3
g8 agdg
85 7%
§57088 8800
33535
EE]

co8c00ooooo
4

'S
cocoococcodoo

000§o0800§oq
Bd R W

coovooco8oo0
@

0020800880 R
EE R T

cococooofRoo
s

06000000800
@

cooco0ooso0Boo

6o.




APPENDIX TABLE II (Continued)

1/ Objective functions: No. 1

No. 2
No. 3
No. 4
No. 5
No. 6

g/ When + appears in the Row I
and when a blank appears bi = a;3jxj.

§/ These rows were not used in

Maximize the undiscounted value of gross sales (6 percent
discount rate).

Maximize the present value of the stream of net returns
(6 percent discount rate).

Maximize the present value of land ownership (6 percent
discount rate)

Maeximize the number of acres operated over all production
periods.

Maximize the discounted value of gross sales (6 percent
discount rate).

Maximize the number of acres operated in the last
production period.

-D. b, > ay3Xs55 when - appears in the Row I.D. b < 8;35%j;

the maximizing model.
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APPENDIX TABLE ITT

FARM ORGANIZATION, CAPITAIL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE 213 ACRES,- RENTED LAND LIMITED, CONSUMPTION LEVELS 25 PERCENT

OF NET RETURNS AND BORROWED CAPITAL LIMIT 12.5 PERCENT OF UNMORTGAGED OWNED LAND VALUEL

Production Period

Ttem Unit 1 2 3 L 5 6
Annual Situastion , ’
Land Operated ac. 293 k29 551 46 1,005 1,337
Liand Owned ac. 293 hog 551 . Th6 1,005 1,337
. Gross Sales dol. 12,603 18,481 23,755 32,149 43,279 57,588
Oper. and Overhead Cap. dol. 8,076 11,683 14,343 19,LLy 26,946 36,587
Borrowed Capital dol. 3,551 0 0 o) 0 0
Consumption Capital dol. 1,132 1,699 2,353 3,176 4,083 5,250
Production Period Totals
Starting Owned Cash Caspital  dol. 6,106 21,445 36,315 48,120 63,729 80,974
Net Returns dol. 22,633 33,939 L7,061 63,523 81,663 105,005
Capital Withdrawals
Land Purchases dol. 1,218 9,904 22,8hT 30,706 40,956 52,384
Machinery Purchases dol. 0 0 0 302 1,687 2,169
Iivestock Purchases dol. 418 718 6Lh 1,025 1,359 1,ThT
Capital Consumed dol. 5,658 8,497 11,765 15,881 20,416 26,251
‘ Total _ dol. 7,294 19,119 35,256 L7,91k 6h,h18 82,551
Net Cash Capital Generated dol. 15,339 14,870 11,805 15,609 17,245 22,454
" Ending Owned Cash Capital dol. 21,445 36,315 48,120 63,729 80,97k 103,428
Value of Controlled Resources dol. 97,888 146,116 187,845 251,581 334,032 440,082
Net Worth (End of Period) dol. 795906 105,398 140,69k 188,336 249,583 328,337
Present Value of Net Returns $126,143 (Criterion Function Value)
Undiscounted Level of Net Returns $353,87k
Starting Level of Owned Capital $115,172

lstarting situation 213 acres of owned land, $4,585 average value of equipment, $1,120 investment in
livestock and $6,106 owned capital.
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APPENDIX TABLE IV

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
LIMITED, CONSUMPTICN LEVELS 50 PERCENT

NET RETURNS, STARTING FARM SIZE 213 ACRES, RENTED LAND
..GE _NET. BETUBNS AND_BORROWED CAPITAL LIMIT 25 PERCENT OF UNMORTGAGED OWNED TAND VALUEL

, Productlon Period

: ... Item Unit 1 2 3 N 5 6
Annual Situation
Land Operated ac. 31L Los5 470 579 71L 882
Land Owned ac. 314 Los5 L0 579 T1h 882
Gross Sales dol. 13,518 17,428 20,238 23,947 30, 7Tk 37,985
Oper. and Overhead Cap. dol. 8,859 11,242 12,57k 15,158 18,702 23,607
Borrowed Capital dol. 5,586 0 0 0 - 0 0
- Consumption Capital dol. 2,329 3,093 3,832 L 875 6,036 7,189
Production Period Totals
Starting Owned Cash Capital dol. 6,106 15,681 27,087 31,758 38,68k L6,098
Net Returns dol. 23,294 30,930 38,321 48,945 60,358 71,888
Capital Withdrawals :
Lend Purchases dol. 1,541 3,582 1h,1kT 16,971 21,960 27,148
Machinery Purchases dol. 0 0 0 0 oL 1,093
Livestock Purchases dol. 531 bt 343 575 711 880
Capital Consumed dol. 11,647 15,465 19,160 2L, h73 30,179 35,94k
Total dol. 13,719 19,52k 33,650 Lo,019 52,944 65,065
Net Cash Capital Generated dol. 9,575 11,406 L,671 6,926 7,41k 6,823
Ending Owned Cash Capital dol. 15,681 27,087 31,758 38,68k 46,098 52,921
Value of Controlled Resources dol. 97,277 131,000 151,614 185,275 - 225,894 275,010
Net Worth (End of Period) dol.  Th,578 90,043 109,20k 133,676 163,855 199,799
Present Value of Net Returns $104,020 (Criterion Function Value)
Undiscounted Level of Net Returns $273,736
Starting Level of Owned Capital $115,172

lqtartlng situation 213 acres of owned land $4,585 average value of equipment, $1,120 investment in
livestock and $6,106 owned capital.
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APPENDIX TABLE V

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE 213 ACRES, RENTED LAND IIMITED, CONSUMPTION LEVELS 25 PERCENT
OF NET RETURNS AND BORROWED CAPITAL LIMIT 25 PERCENT OF UNMORTGAGED OWNED LAND VALUEL . _ . .

Production Period ... . .. .. .

_ Ttem Unit 1 2 3 N 5 6
Annual Situation '
Land Operated ac. 32k L3k 560 758 1,020 1,357

Liand Owned ac. 32k L3k 560 758 1,020 1,357
Gross Sales , dol. 13,955 18,713 2h,133 32,668 43,956 58,457
Oper. and Overhead Cap. dol. 9,131 11,799 1h,547 19,793 27,402 37,170
Borrowed Capital dol. 4,862 0 0 0 -0 0
Consumption Capital dol. 1,206 1,728 2,397 3,219 4,138 4,435
Production Period Totals
Sterting Owned Cagh Capital dol. 6,106 21,91k 36,735 L8,7T7h 6k, 339 81,778
Net Returns dol. 24,119 34,569 47,933 64,376 82,769 106,434
Capltal Withdrawals

Land Purchases dol. 1,696 10,525 23,249 31,294 41,549 53,235

Machinery Purchases dol. 0 0 0 381 1,711 2,198

Livestock Purchases " dol. 584 581 662 1,042 1,378 1,771

Capital Consumed dol. 6,031 8,6L2 11,983 16,09k 20,692 26,609

Total dol. 8,311 19,748 35,894 48,811 65,330 83,813
Net Cesh Capital Generated dol. 15,808 14,821 12,039 15,565 17,439 22,621
Ending Owned Cash Capital dol. 21,91k 36,735 L8, 7Tk 6k4,339 81,778 104,399
Value of Controlled Resources dol. 105,963 147,765 190,706 255,21k 338,622 LL6,0092
Net Worth (End of Period) dol. 81,019 106,946 142,896 191,178 253,255 333,080

Present Value of Net Returns

Undiscounted Level of Net Returns
Starting Level of Owned Capital

$129,003 (Criterion Function Value)

$360,200
$115,172

lStarting situation 213 acres of owned land, $4.585 average value of equipment, $15120 investment in
livestock and $6,106 owned capital.

gt



APPENDIX TABLE VI

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE 426 ACRES, RENTED LAND LIMITED, CONSUMPTION LEVELS 25 PERCENT

OF NET RETURNS AND BORROWED CAPITAL LIMIT 12.5 PERCENT OF UNMORTGAGED OWNED LAND VALUE:

Production Period

Present Value of Net Returns

$234,645 (Criterion Function Valu

Undiscounted Level of Net Returns $642,34k4

Starting Level of Owned Capital

$115,172

e)

Ttem Unit 1 2 3 L 5 6
Annual Situation S
Land Operated ac. 522 8h2 1,073 1,430 1,880 2,h59
Land Owned ac., 522 8h2 1,073 1,430 1,880 2,459
Gross Sales dol. 22,490 36,283 46,239 61,603 80,979 105,948
Oper.. and Overhead Cap. dol. 12,795 22,630 28,897 39,303 52,330 69,118
Borrowed Capital dol. 9,351 0 0 0 0 0
Consumption Capital dol. 2,2k 2,844 4,335 5,575 7,162 9,208
Production Peried Totals .
Starting Owned Cash Capital dol. 6,106 Lo,L87 71,694 89,858 114,835 146,034
Net Returns dol.  U8,475 68,265 86,706 111,498 143,246 184,154
Capital Withdrawals
Land Purchased dol. 1,470 174397 hhy 1kho S5h,hh1 70,933 92,400
Machinery Purchases dol. 0 929 1,509 2,329 2,937 3,785
Livestock Purchases dol. 507 1,684 1,216 1,876 2,366 3,049
Capital Consumed dol. 12,119 17,066 21,677 27,875 35,811 46,038
Total dol.  1h,00L 37,058 68,542 86,521 112,047 145,272
Net Cash Capital Generated dol. 34,381 31,207 18,164 24,977 31,199 38,882
Ending Owned Cash Capital dol.  L0,L87 71,694 89,858 114,835 146,034 184,916
- Value of Controlled Resources  dol. 173,098 283,718 360,047 LTk ,909 619,411 804,087
Net Worth (End of Period) dol. 151,528 202,727 267,756 351,379 458,81k 596,930

lgtarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in
livestock and $6,106 owned capital.
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APPENDIX TABLE VII

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESD RESULTING FROM MAXIMUM PRESENT VALUE OF

NET RETURNS, STARTING FARM SIZE L26 ACRES,

RENTED LAND LIMITED, CONSUMPTION LEVELS 50 PERCENT
OF NET RETURNS AND BORROWED CAPITAL LIMIT 25 PERCENT OF . JNMOBTGAGED QWNED TAND VATLUEL

_Production Period . . ... .. ...

i,é,,r_

. Item Unit 1 3 I 5 6
Annual Sltuatlon : '
Land Operated ac. 583 782 920 1,123 1,36k 1,652

Land Owned ac. 583 782 920 1,123 1,36k 1,652
Gross Sales dol. 25,101 33,677 39,641 48,383 58,775 1,171
Oper. and Overhead Cap. dol. 1k4,982 21,022 2L, 748 30,679 37,719 46,110
Borrowed Capital dol.  1k,377 1,Lk67 0 0 0 0
Consumption Capital dol. 5,060 6,328 7,47 8,852 10,528 12,531
Production Period Totals
Starting Owned Cash Capital dol. 6,106 28,184 52,062 61,532 71,751 83,188
Net Returns dol. 50,598 63,277 Th, 467 88,519 105,280 125,309
Capital Withdrawals

Land Purchases dol. 2,397 6,180 26,131 31,649 38,359 L6,870

Machinery Purchases dol. 0 534 90k 1,325 1,575 1,879

Livestock Purchases dol. 82l 1,047 728 1,067 1,269 1,51k

Capital Consumed dol. 25,299 31,638 37,234 Lh 259 52,640 62,654

Total dol. 28,520 39,399 64,997 78,300 93,843 112,917
Net Cash Capital Generated dol. 22,078 23,878 9,470 10,219 11,437 12,392
Ending Owned Cash Capital dol. 28,184 52,062 61,532 71,751 83,188 95,580
Value of Controlled Resources dol. 175,75k 248,973 293,195 354,526 Lo6, 64T 511,552
Net Worth (End of Period) dol. 1ho,471 172,110 209,343 253,603 306,243 368,898
Present Value of Net Returns $199,193 (Criterion Function Value)
Undiscounted Level of Net Returns $507,450
Starting Level of Owned Capital $115,172

lstarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in
livestock and $6,106 owned capital.
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APPENDIX TABLE VIII

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING ¥RCOM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE L26 ACRES, RENTED LAND LIMITED, CONSUMPTION LEVELS 25 PERCENT

~ OF NET RETURNS AND BORROWED CAPITAL LIMIT 25 PERCENT OF UNMORTGAGED OWNED LAND VALUEL

Production Periocd = .

—

’ Ttem Unit il 2 3 Iy 5

Annual Situation S
Land Operated ac. 605 856 1,00k 1,456 1,914 2,504

Land Owned ac. 605 856 1,004 1,456 1,91k 2,504
Gross Sales dol. 26,050 36,882 hr,1hh 62,748 82,464 107,877
Oper. and Overhead Cap. dol. 15,572 23,011 29,510 Lo,072 53,326 70,412
Borrowed Capital dol. 12,804 0 0 0 0 0
Consumption Capital dol. 2,619 3,468 L ho8 5,669 7,285 9,366
Production Period Totals
Starting Owned Cash Capital dol. 6,106 L1,723 T2,b52 90,949 116,157 147,629
Net Retburns dol. 52,389 69, 354 88,169 113,381 145,691 187,325
Capital Withdrawals

Land Purchases dol. 2,735 18,9kL Ll Be2 55,558 72,399 9k, 339

Machinery Purchases dol. 0 1,020 1,555 2,365 2,989 3,852

Livestock Purchases dol. geltel 1,322 1,253 1,905 2,408 3,103

Capital Consumed dol. 13,097 175339 22,042 28,345 36,423 46,831

Total dol. 16,772 38,625 69,672 88,173 114,219 148,125

Net Cash Capital Generated dol. 35,617 30,729 18,497 25,208 31,472 39,200
Ending Owned Cash Capital dol. Li,723 T2, h52 90,949 116,157 147,629 186,829
Value of Controlled Resources dol. 194,689 288,000 366,425 482,783 629,572 817,327
Net Worth (End of Period) dol. 154, L6k 206,479 272,606 357,6k2 466,910 607,404

Present Value of Net Returns

$241,134

Undiscounted Level of Net Returns $656,309

Starting Level of Owned Capital

$115,172_

(Criterion Funetion Value)

lgtarting situation L26 acres of owned land, $4,585 average value of equipment, $2,241 investment in
livestock and $6,106 owned capital.
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APPENDIX TABLE IX

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE 213 ACRES, RENTED LAND UNLIMITE

OF NET RETURNS AND BORROWED CAPITAL LIMIT 12.5 FERCENT OF UNMORTGAGED OWNED LAND VALUEL

D, CONSUMPTION LEVELS 25 PERCENT

tion Period

Produe
Item Unit 1 2 3 L 5 6

Annual Situation -~
Land Operated ac. 375 878 1,76h 3,113 5,249 8,624

Land Owned ac. 213 213 213 213 213 213

Land Rented ac. 162 665 1,551 2,900 5,036 8,411
Gross Sales dol. . 16,156 379817 76,001 134,116 226,136 371,527
Oper. and Overhead Cap. dol. 10,651 27,117 58,888 107,093 183,435 304,053
Borrowed Capital dol. 6,390 6,390 6,390 6,390 6,390 6,390
Consumption Capital dol. 1,376 2,675 4,278 6,756 10,675 16,869
Production Period Totals
Starting Owned Cash Capital dol., 6,106 25,896 62,213 115,933 201,362 336,307
Net Returns dol. 27,523 53,497 85,561 135,112 213,506 337,372
Capltal Withdrawals

Machinery Purchases dol. 1,161 5,788 8,809 - 13,948 22,038

Livestock Purchases dol. 852 2,645 4,662 7,096 11,236 17,752

Capital Consumed dol. 6,881 13,374 21,391 33,788 53,377 8l , 343

Total dol. ,,,33 17,180 31,841 49,683 78,561 124,133

Net Cash Capital Generated dol. 19,790 36,317 53,720 85,429 134,945 213,239
Ending Owned Cash Capital dol. 25,896 62,213 115,933 201,362 336,307 549,546
Value of Controlled Resources dol. 122,453 283,296 560,106 985,200 1,657,969 2,720,998
Net Worth (End of Period) dol. 83,573 123,696 187,866 289,200. 449,309 702,358
Present Value of Net Returns $256,228 (Criterion Function Value)

Undiscounted Level of Net Returns $852,571
Starting Level of Owned Capital $115,172

' lStartlng situstion 213 acres of owned land, $M 585 average value of equlpment $*,l20 investment in

livestock and $6,106 owned capital.
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APPENDIX TABLE X

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FPARM SIZE 213 ACRES, RENTED LAND UNLIMITED, CONSUMPTION LEVELS 50 PERCENT
OF NET RETURNS AND BORROWED CAPITAL LIMIT 25 PERCENT OF UNMQPTGAGED OWNED LAND VALUEL

Production Period

Ttem Unit 1 2 3 N 5 6

Annual Situation '

Land Operated ac. Log 880 1,421 2,135 3,116 L, 460
Land Owned ac. 213 213 213 213 213 213
Land Rented ac. 286 667 1,208 1,922 2,903 L okt

Gross Sales dol. 21,51k 37,911 61,213 91,987 134,246 192,132

Oper. and Overhead Cap. dol. 1h,779 27,579 46,951 72,459 107,494 155,479

Borrowed Capital dol. 12,780 12,780 12,780 12,780 12,780 12,780

Consumption Capital dol. 3,367 5,166 7,131 9,76L 13,375 18,323

Production Period Totals

Starting Owned Cash Capital dol. 6,106 21,435 L, 087 73,366 113,76k 169,077

Net Returns dol. 33,671 51,659 71,313 97,639 133,756 183,225

Capital Withdrawals
Machinery Purchaces “dol. 0 1,175 3,532 L 665 6,406 8,773
TLivestock Purchases dol. 1,507 2,002 2,845 3,757 5,160 7,067
Capital Consumed dol. 16,835 25,830 35,657 48,819 66,877 91,613

Total dol. 18,3k2 29,007 L2 03k 57,241 78,443 107,453

Net Cash Cepital Generated dol. . 15,329 22,652 29,279 40,398 55,313 75,772

Ending Owned Cash Capital dol. 21,435 LY 087 73,366 113,76k 169,077 24k ,8h9

Value of Controlled Resources dol. 148,407 265,676 31,172 651,352 953,671 1,367,843

Wet Worth (End of Period) dol.  T9,T67 105,596 1hi,252 190,072" 256,951 348,563

Present Value of Net Returns

Undiscounted Level of Net Returns $571,263
Starting Level of Owned Capital $115,172

$l9h5397 (Criterion Function Value)

lS+art1ng situation 213 acres of owned Land $h 585 average value of equipment, $l 120 investment in

livestock and $6,106 owned ‘capital.
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APPENDIX TABLE XI

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE 213 ACRES, RENTED LAND UNLIMITED, CONSUMPTION LEVELS 25 PERCENT

OF NET RETURNS AND BORROWED CAPITAL LIMIT 25 PERCENT OF UNMORTGAGED .CWNED IAND VALUEL

Production Period

tem Unit 1 2 3 I 5 6

Annual Situation .

Land Operated ac. 543 1,176 2,178 3,740 6,209 10,111
Land Owned ac. 213 213 213 213 213 213
Land Rented ac. 330 963 1,965 3,527 5,996 9,898

Gross Sales dol. 23,392 50,683 93,836 161,112 267,496 435,593

Oper. and Overhead Cap. dol. 16,092 38,221 Th ,059 129,869 218,127 357,582

Borrowed Capital dol. 12,780 12,780 12,780 12,780 12,780 12,780

Consumption Capital dol. 1,825 3,116 L oLk 7,811 12,342 19,503

Production Period Totals :

Starting Owned Cash Capital dol. 6,106 31,74k 72,03k 134,387 233,137 389,158

Net Returns dol. 36,499 62,311 98, 88k - 156,216 246,848 390,059

Capital Withdrawals
Machinery Purchases dol., 0 3,111 6,541 10,198 16,126 25,480
Livestock Purchases dol. 1,735 3,332 5,269 8,214 12,989 20,5254

- Capital Consumed dol. 9,126 15,578 2l 721 39,05k 61,712 97,515

Total dol. 10,861 22,021 36,531 57,466 90,827 143,519

Net Cash Capital Cenerated dol. 25,638 L3 ,290 62,353 98,750 156,021 2h6 ;540

Ending Owned Cash Capital dol. 31,7hh 72,034 134,387 233,137 389,158 635,698

Value of Controlled Resources dol. 169,504 368,157 682,800 1,174,842 1,952,538 3,181,562

Net Worth (End of Period) dol. 90,304 137,037 211,200 328,362 513,498 806,042

Present Value of Net Returns $299,683 (Criterion Function Value)

Undiscounted Level of Net Returns $990,817

Starting Level of Owned Capital $115,172 -

lstarting situation 213 acres of owned land, $4,585 average value of equipment, $1,120 investment in

livestock and $£,106 owned capital.
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APPENDIX TABLE XIT

FARM ORGANIZATION, CAPITAL ACCUMUTATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE L26 ACRES, RENTED IAND UNLIMITED, CONSUMPTION IEVELS 25 PERCENT
_OF RETURNS AND BORROWED CAPITAL LIMIT 12.5 PERCEVL OF UNMORTGAGED OWNED IAND VATUEL . . ... .

. Prdduction'Peridd

L Ttem Unit 1 2 3 L 5 6
Annual Situation
ILand Operated ac. 621 1,543 2,943 5,149 8,635 14,143
Land Owned ac. 426 426 L26 L26 L26 Lo6
Land Rented ac. 195 1,117 2,517 4,723 8,209 13,717
Gross Sales dol. 26,ThO 66,470 126,768 221,800 371,986 609, 302
Oper. and Overhead Cap. dol. 15,925 48,819 98,853 177,691 302,287 499,167
Borrowed {apital dol. 12,780 12,780 12,780 12,780 12,780 12,780
Consumption Capital dol. 2,70k 4 413 6,979 11,027 17,425 27,534
Production Period Totals
Starting Owned Cash Capital dol. 6,106 45,637 101,475 189,656 329,056 549,324
Net Returns dol. 54,073 88,258 139,577 220,544 348,495 550,676
Capital Withdrawals
Machinery Purchases dol. 0 5,50k 9,1k0 14,405 22,765 35,972
Livestock Purchases dol. 1,024 4,851 75362 11,603 18,338 28,976
Capital Consumed dol. 13,518 22,065 3k, 894 55,136 87,12k 137,669
Total dol. 1h,5k42 32,L420 51,39 81,14k 128,227 202,617
Net Cash Capital Generated dol. 39,531 55,838 88,181 139,400 220,268 348,059
Ending Owned Cash Capital dol. 45,637 101,475 189,656 329,056 549,324 897,383
Value of Controlled Resources  dol. 202,527 490,000 930,683 1,625,531 2,723,542 L4, 458,469
Net Worth (End of Period) ~dol. 155,727 221,920 326,603 Lhop,011 753,382 1,166,389
Present Value of Net Returns $ L2L,905 (Criterion Function Value)
Undiscounted Level of Net Returns $1,401,623
Starting Level of Owned Capital $ 115,172

iStarting situation 426 acres of owned land, $4,585 average value of equipment, $2,2L1 investment in

livestock and $6,106 owned capital.
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APPENDIX TABLE XIITI

FARM ORCGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE 426 ACRES, RENTED LAND UNLIMITED, CONSUMPTION LEVELS 50 PERCENT

OF NET RETURNS AND BORROWED CAPITAL LIMIT 25 PERCENT OF UNMORTGAGED OWNED IAND VALUEL

Production Period

Ttem Unit 1 2 3 L 5 6
Annual Situation
Land Operated ac. 852 1,483 2,308 3, kb2 4,995 7,122
Land Cwned ’ ac. Lo6 Log 426 Lo Lo6 Lo
Land Rented ac. Lo6 1,057 1,882 3,016 L. 569 6,696
Gross Sales dol. 36,719 63,873 99,426 148,277 215,182 306,833
Oper. and Overhead Cap. dol. 24,797 L7,385 76,853 117,354 172,822 248,806
Borrowed Capital dol. 25,560 25,560 25,560 25,560 25,560 25,560
Consumption Capital dol. 5,961 8,2kL 11,287 15,461 21,180 29,013
Production Period Totals
Starting Owned Cash Capital dol. 6,106 32,67k 66,465 113,167 177,105 264,694
Net Returns dol. 59,611 82,hLh 112,865 154,615 211,799 290,133
Capital Withdrawals
Machinery Purchases dol. 995 L,116 5,389 7,405 10,141 13,892
Iivestock Purchases dol. 2,243 3,315 L, 341 5,965 8,169 11,190
Capital Consumed dol. 29,805 h1,222 56,433 77,307 - 105,900 145,067
Total dol. 33,043 48,653 66,163 90,677 124,210 170,149
Net Cash Capital Generated dol. 26,568 33,791 L6, 702 63,938 87,589 119,98k
Ending Owned Cash Capital dol. 32,67k 66,465 113,167 177,105 264,69k 384,678
Value of Controlled Resources dol. 247,218 439,880 69k,312 1,043,780 1,522,399 2,177,945
Net Worth (End of Period) dol. 1hk;978 186,200 2h2,632 319,940 425,839 570,905
Present Value of Net Returns $311,898 (Criterion Function Value)
Undiscounted Level of Net Returns $911,467
Starting Level of Cwned Capital $115,172

lstarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in

livestock and $6,106 owned capital.
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APPENDIX TABLE XIV

FARM ORGANIZATION, CAPITAL ACCUMULATION AND GROWTH PROCESS RESULTING FROM MAXIMUM PRESENT VALUE OF
NET RETURNS, STARTING FARM SIZE L26 ACRES, RENTED LAND UNLIMITED, CONSUMPTION LEVELS 25 PERCENT
__OF NET RETURNS AND BORROWED CAPITAL LIMIT 25 PERCENT OF UNMORTGAGED OWNED LANWD VALUEL

Production Period . ... .. .. ... .

; ~ _Item , Unit 1 2 3 - L ' 5 6

Annual Situation . -

Land Operated - ac. 920 1,946 3,510 5,985 9,897 15,078
Land Owned ac. L26 Lo6 Lo6 ' Log E Lo6 Le6
Land Rented ac. Lol 1,520 3,084 55559 - 9,471 15,652

Gross Sales dol. 39,620 83,829 151,193 257,852 426,371 692,660

Oper. and Overhead Cap. dol. 27,21k 63,995 119,872 208,358 348,163 569,079

Borrowed Capital dol. 25,560 25,560 25,560 25,560 25,560 25,560

Consumption Capital dol. 3,101 4,959 7,830 12,374 - 719,552 30,895

Production Period Totals

Starting Owned Cash Capital dol. 6,106 48,598 110,876 209,89k 366,306 613,467

Net Returns dol. 62,031 99,170 .. 156,606 ah7, b0 391,040, - 617,906

Capital Withdrawals » _ : S o
Machinery Purchases dol. 1,435 6,701 10,211 16,167 . 25,544 Lo, 364
Iivestock Purchases dol. 2,597 5,397 . 8,225 13,023 20,576 32,513
Capital Consumed dol. 15,507 - 24,794 39,152 61,868 97,759 15k, 47T

Total dol. 19,539 - :36;892 57,588 91,058 143,879 227, 35k

Net Cash Capital Generated dol. ke,Lko2 162,278 99,018 156,412 247,161 390,552

Ending Owned Cash Capital dol. 48,598 110,876 .~ 209,894 366,306 613,467 1,004,019

Value of Controclled Resources dol. 280,256 600, 872 1,093,686 1,873,288 ,105,4h9 5,052,318

Net Worth (End of Period) dol. 161,696 236,072 353,526 539,128 832,409 1,295,838

Present Value of Net Returns $ 476,885 (Criterion Function Value)

Undiscounted Level of Net Returns .$l,57h,223
Starting Level of Owned Capital $ 115,172

lgtarting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 ihvestment in
livestock and $6,106 owned capital.
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