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PREFACE 

Changes in the structure of farm producing units continue to 
occur at a rapid rate. Joint research efforts by the Economic 
Research Service, U.S. Department of Agriculture, and colleges 
and universities throughout the Nation analyze these changes and 
their implications. This study is a part of a broader comprehen
sive study of adjustments in agriculture. 

This part of the study is an analysis of capital accumulation and 
the growth· of farm firms. Since growth was involved, the analysis 
was conducted in a nonstatic economic environment. Very little 
specific knowledge is available concerning the firm growth process. 
For this reason, the analysis was conducted within a sequential 
framework. First, the effect of different farm-operator objectives 
on the growth process was investigated. Following this, the effects 
on capital accumulation of variables such as tenure situations. 
starting farm size, capital rationing, and consumption levels were 
analyzed. Finally, minimum starting farm equity levels required 
to obtain various growth conditions over time were determined. 

Linear programming techniques in a polyperiod framework were 
used to depict growth of the firm. This framework is appropriate 
since it incorporates many of the important aspects of the problem. 
These aspects include resources, their use and development, alter
natives by which resources may be developed or used over time, 
objectives to be fulfilled, and a structural framework which relates 
the component parts of the problem and which makes previous de
cisions binding on alternatives in later production periods. 

This analysis contributes to Southern Regional Research Project 
S-42, "An Economic Appraisal of Farming Adjustment Opportunities 
in the Southern Region to Meet Changing Conditions," and also to 
Regional Research Project GP-2, "Economics of Establishment, 
Survival and Growth of Dry land Farms in the Great Plains Environ
ment." 

This report was developed from a dissertation submitted in par
tial fulfillment of the requirements for the Doctor of Philosophy 
degree by James R. Martin, Oklahoma State University. 

William F. Lagrone, Economic Research Service, stationed at 
Lincoln, Nebr., should be acknowledged for assistance in formu
lating the study in its early stages. 
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SUMMARY 

Linear programming techniques in a polyperiod framework were 
used in this study to depict the growth of the farm firm. A repre
sentative farm firm was established assuming that the operator 
controlled a specific bundle of farm resources. The farm could 
grow through purchasing additional resources. Capital was with
drawn in each production period to meet farm overhead and family 
living expenses. Operating capital could be borrowed with owned 
resources used as security. A planning horizon of 30 years was 
used in the study. 

Minimum starting farm equity requirements to obtain specific 
growth rates over time were computed by assuming that the start
ing farm resource situation consisted of a farm operator supplying 
1, 900 hours of annual labor and nothing else. All other farm re
sources had to be purchased to generate capital to satisfy a family 
consumption function and accumulate additional capital if specified. 
The technique used minimized equity subject to specified con
straints, but it also allowed the firm to grow above the level re
quired just to fulfill the constraints. 

Minimum starting equity requirements were determined for 
different tenure situations, consumption levels, and growth qb
jectives, and under conditions of constant and increasing land 
values. Minimum starting equities ranged from a low of about 
$18,000. Differences in minimum starting equities for different 
farm growth situations were not large when all farmland could be 
rented; however, the difference in required growth rates over 
time was quite significant. Minimum starting equities increased 
substantially, from about $47,000 upward, when all farmland was 
purchased. The most relevant variable, with respect to minimum 
starting equity requirements, was tenure situations. However, 
growth objectives and annual consumption levels were important, 
especially for owner-operated farms. Increasing land values 
tended to satisfy growth objectives over time when land acquisition 
occurred through purchase rather than renting, but increasing land 
values raised minimum st~rting equity requirements for obtaining 
comparable annual consumption levels over time. As land values 
were increased, growth, in terms of additional acres purchased, 
ceased, because the additional capital generated from an additional 
acre of land became insufficient to meet the required land payments. 
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However, land continued to be purchased until its value was about 
40 percent higher than current selling prices. 

The effect of a number of criterion functions on the growth proc
ess was tested. An objiective of maximizing the present value of 
net returns resulted in the same growth over time as maximizing 
the objectives of present value of gross sales, undiscounted value 
of net returns, ending owned capital, and acres of land operated. 
Other criterion functions resulted in somewhat different growth 
rates; however, the difference resulted from the way in which the 
problem was formulated. 

Further analysis determined the importance of other variables 
on the growth process. The analysis ·was based upon different 
tenure, starting farm sizes, capital rationing, and consumption 
conditions. Farm growth was maximum under a policy of renting 
all land operated for expansion purposes. Land acquisition through 
purchasing all land opE~rated was one of the most limiting factors 
to farm growth. Different starting farm sizes also resulted in dif
ferent growth rates. The effect of borrowed capital levels was 
significant, but different consumption levels had more effect on 
the growth process. An annual consumption function equal to 
$3,000 plus 75 percent of the net returns almost precluded growth. 

X 



Polyperiod Analysis of Growth 
and Capital Accumulation 

of Farms in the Rolling Plains of 
0 klahoma and Texas 

By J. Rod Martin and James S. Plaxico 1 

INTRODUCTION 

The changes which have occurred in agriculture in the United 
States have been phenomenal. One pronounced adjustment in recent 
times has been the trend toward fewer and larger farms. After 
reaching a peak of about 716,000 in 1935, the number of farms in 
Oklahoma and Texas dropped to about 300,000 in 1960. During this 
same period, the average farm size increased from 240 acres to 
over 600 acres (24, 25). 2 

The present trend toward fewer and larger farms will continue. 
However, the capital structure of many small farms will likely 
impede expansion of their land base. On the other hand, operators 
of larger farms with more favorable capital structures may find 
that they can expand with little difficulty. 

There may be many incentives motivating farm operators to 
expand their land base. Acquiring additional land may be consistent 
with profit maximization, as the farm may be operated with greater 
efficiency, thus reducing the cost of inputs relative to the value of 
outputs. Much existing farm technology is uneconomical on smaller 
farm units; however, the larger farms that have profitably adopted 
innovations exert pressure on others to use the technology to 
minimize their losses (23). Another possible incentive for farmers 
to expand their land base is that of capital accumulation. 

l J. Rod Martin is an agricultural economist with the Farm Production 
Economics Division~ Economic Research Service, USDA, stationed at Texas 
A&M University; and james s. Plaxico is professor and head of the Department 
of Agricultural Economics, Oklahoma State University. 

2 Underscored numbers in parentheses refer to items in the Selected Ref
erences, p. 87. 
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The trend to fewer and larger farms raises many questions with 
respect to farm growth problems. Who are the farm operators 
that can expand their farm size? What are their capital and equity 
characteristics? Under the existing policies and structure of real 
estate credit institutions, which farmers can borrow purchasing 
power for capital goods? Answers to these questions may provide 
some insight as to the structural characteristics of the farm pro
ducing units of the future. 

Purposes of Study 

Little evidence is available with respect to what constitutes 
adequate farm capital or equity structures for expansion or capital 
accumulation. The agricultural industry, suppliers, and individual 
farmers have much at stake in answers to problems of farm capital 
accumulation. This study was designed to shed some light on these 
problems. 

The primary purpose of the study was to analyze the capital 
accumulation and growth problems of the farm firms in the Rolling 
Plains of Oklahoma and Texas. Specific objectives were: 

(1) To analyze the effect of different variables, including farm 
operator objectives, land acquisition methods, capital rationing, 
and different family eonsumption levels or capital withdrawals, 
on the growth of farm firms. 

(2) To simulate different growth models to determine possible 
growth rates under different conditions of farm resource use. 

(3) To determine minimum starting farm equities required to 
obtain specified growth rates over time. 

Area of Study 

Farms of level loam soils in the Rolling Plains of Oklahoma and 
Texas were studied. The area is located in southwestern Oklahoma 
and north-central Texas; it includes the southeastern part of the 
Texas Panhandle (fig .. 1). Farms within the area are primarily 
those that produce field crops--cotton, wheat, and other small 
grains--with supplementary livestock enterprises. Large livestock 
ranches and other livestock farms are scattered throughout the area. 
However, cash 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 
(24, 25). 
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TEXAS AND OKLAHOMA COUNTIES CONTAINING 
LOAM SOILS* IN THE ROLLING PLAINS 

*SHADED COUHTIES CONTAIN LOAM SOILS FOR WHICH 
THIS PUBLICATION IS APPLICABLE. 

U S DEPARTMENT OF AGRICULTURE 

Figure 1 

ECONOMIC RESEARCH SERVICE 

The Rolling Plains area is composed of three broad groups of 
soil types: clay soils, loam soils, and sandy soils. Each type is 
found in relatively homogeneous blocks. The loam soils are found 
mostly in the northern counties of the Rolling Plains area. They 
are commonly found in two phases designated level loam and rolling 
loam. The level loam phase is predominantly bottomland, medium
textured soil with moderately permeable subsoil. This soil type is 
most representative for cropland acreage; farms with this type of 
soil account for a large proportion of the total farm production in 
the area (11). 
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CONCEPTUAL DEVELOPMENT 

The traditional static theory of the firm has been useful in deal
ing with many microeconomic problems. The very nature of growth 
and capital accumulation problems, however, renders static theory 
somewhat unrealistic. 

Dynamic Nature of the Problem 

In developing a dynamic model, Plaxico (17) states: 
By omitting time as a variable, one may greatly simplify 

conceptual 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 resource efficiency, and the impact of a decision 
in one time period on production opportunities and choices 
during subsequent peri.ods. 
Samuelson (19) has commented that in order to understand many 

problems of the real world the economist has no choice but to study 
dynamics. His concept of dynamics is best summarized in his own 
words: 

Statics concerns iltself with the simultaneous and instan
taneous or timeless determination of economic variables by 
mutually interdependent relations. • • • It is the essence of 
dynamics that economic variables at different points of time 
are functionally 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. 
Hicks (14) states that the firm in attempting to maximize returns 

should maximize the present value of the stream of expected re
turns. "Future costs only enter into the present value of the plan 
at their discounted values; and the same is true of future re
ceipts .•.. " 

Baumol (3) 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 not concern us, we can 
consider the situation at a given moment. The moment may be 
dated, but the analysi.s of it can be static. Baumol' s concept of 
economic dynamics emphasizes the structural aspects: "Economic 
dynamics is the study of economic phenomena in relation to 
preceding and succeeding events." 

Harrod (12) also emphasizes the changing structural relationship 
in economic dynamics. In economic statics certain fundamental 
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conditions are taken as given, and these known conditions determine 
the values of certain unknowns. In dynamics, however, the funda
·mental conditions will themselves be changing, and the unknowns 
in the equations to be solved will not be specific magnitudes per 
time period but increases or decreases in the magnitudes per time 
period. 

While economists may detect differences among eminent econ-
. omists in concepts of economic dynamics, the layman would be 
struck by the similarities. The general agreement and, perhaps, 
a precise definition is given by the statement, " ...• how the var
iol:ls variables move through time ...• (6)." 

Development of Deterministic Model 

THEORY OF DYNAMIC MODEL 

A graphic illustration of a dynamic model is given by Plaxico (1 7) 
and compared to a usual static model. Figure 2 shows the usual 
static resource use problem. Theory suggests that the point of 

RESOURCE ALLOCATION PROBLEM IN 
A STATIC FRAMEWORK 

Present 
Consumption 

(ZJ) 

Capital Accumulation (Z2) 

U.S. DEPARTMENT OF AGRICULTURE ECONOMIC RESEARCH SERVICE 

Figure 2 
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tangency of the production possibilities curve (line P) with the 
indifference curve (line I) specifies the optimum allocation of re
sources between production for present consumption and produc
tion for capital accumulation. Quantity OB of capital accumulation 
and OA of present consumption is the optimum allocation of re
sources which maximil~es utility. 

Figure 3 illustrates the same problem in a dynamic setting. Line 
Pt 1 is an iso-resource curve for the time period t1, and I 1 is an 
indifference curve. Also, Pt2 is an iso-resource curve representing 
the possible combinatilons of production for present consumption 
and capital accumulation in period t z if OB production for capital 
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Capital Accumulation {Z2) 

U.S. DEPARTMENT OF AGRICULTURE ECONOMIC RESEARCH SERVICE 

Figure 3 



accumulation and OA for present consumption were produced in. 
t 1. The indifference curve 12 expresses an individual's desires 
with regard to present consumption and production for capital 
accumulation during time period t2. 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. 

The model does not ignore the structure of the system. For ex
ample, the position of the production possibility curve Pt2 depends 
upon the allocation of resources in time period t1 , i.e., Pt 2 is the 
production possibility curve for time period t 2 if and only if re
sources are allocated in t 1 so that quantities OA for present con
sumption and OB for capital accumulation were produced in t 1• 

Therefore, only one optimum growth path is available to the firm. 
To illustrate this, assume that 10 is an indifference curve which 
lies below h . A level of production OC for present consumption 
and OD for capital accumulation is a possibility but results in a 
lower level of utility or satisfaction. Also, for this allocation of 
resources the production possibility curve for time period tz would 
lie below Pt2 as curve P't2 does. Thus, a choice of decision 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. 

DETERMINISTIC MODEL OF THE STUDY 

"Dynamic linear programming" is a deterministic model de
veloped to solve problems such as the one shown in figure 3. 
Dynamic linear programming is a subspecies of linear programming; 
its relation to linear programming is roughly that of economic 
dynamics to statics (~). The usual linear programming problem 
may be stated as: 

Maximize C'X= Z 

Subject to: 

B >AX 

X > 0 

In this formulation A is a matrix of input-output coefficients 
which describes technology. The vector C is the choice indicator, 
which may be the net revenue from each unit of the alternative 
oroducts which may be produced. The vector X represents the 
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alternative ways that resources might be transformed into alterna
tive 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 sub
matrices in order to render the static model dynamic (16). 
The input-output matrix A may be transfor~ed into: 

A= 

where the submatrices A1 , A2 , ••• , At are the input coefficients 
for products produced in time periods 1,2, ••• , t, 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 com
modity in time t + k. Overlapping columns would indicate that 
products (or the returns from these products) being produced 
during time t could be used in the production of products in 
time t+k. 

The vector B of the usual linear programming problem may also 
be transformed into subvectors for the dynamic model. Each sub
vector would specify the availability of scarce resources for a 
given production period. The availability of scarce resources for 
a future production period is not likely to 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 in 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 produc
tion periods, which may represent the stream of net revenues over 
time. 

Specification of Goals of Farm Operators 

Usually the producltion problem is considered to be a choice or 
decision on how resources are organized to maximize a particular 
objective (13). A great deal of economic literature is devoted to 
relevant goals. In a detailed analysis of longrun adjustments of 
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farm operators, Connor @_)discusses various hypotheses concern
ing the motives of decision makers. The following objectives are 
discussed: 

(1) Maximizing profits, 
(2) Producing at a level below the profit-maximizing output, 
(3) Producing at a level above the profit-maximizing output, 
(4) Preserving status quo, 
(5) Maximizing some preference-function, 
(6) Survival of the firm, 
(7) Maximizing sales after obtaining some minimum profit 

level, 
(8) Selecting a course of action consistent with a "satisficingn 

principle, 
(9) Securing some income target. 

Each of the above goals or decision criteria may be relevant 
within the decision-making framework. Unfortunately, some of 
the apparent relevant criteria are not easily quantified. This is 
the case in attempting to determine the utility functions of figures 
2 and 3. Other criteria are not well defined within a polyperiod 
framework. For example, in a static analysis an income goal 
appears to be quite relevapt; however, when considering time as 
a variable, certain questions must be answered to make the 
concept operational. What is the nature of this income goal? Is 
the capital generated consumed outside the firm, or may it be 
used within the firm, in the capital accumulation process? 

Hicks (14) deals explicitly with entrepreneurial objectives in a 
dynamic system. He states that the relevant criterion for an 
entrepreneur within this framework is the maximization of the 
present value of prospective net receipts or prospective surpluses. 
This objective is analytically convenient but not without specifica
tion problems. What should be the operational surplus values 
relevant to farm operators? If the production plan calls for ex• 
panding the land base through purchasing land, should net worth 
be included in the surplus value as a cost or return? What are 
typical and relevant price and interest expectations (discount 
rates)? 

The firm-household 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 (13). 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. 
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METHOD OF ANALYSIS 

The procedure used to establish the framework for this poly
period linear programming analysis had three phases: (1) Selecting 
a representative farm resource situation and a . relevant farm 
enterprise organization to investigate capital accumulation prob
lems; (2) constructing a structural framework for the linear pro
gramming model by determining resource levels, operational 
restrictions, and activities for the various production periods; 
and (3) selecting objective functions to establish criteria for 
production over time. 

In general, the framework of the analysis and the construction 
of the model used in this study portray capital accumulation char
acteristics of a typic.al farm firm. The farm operator has the 
necessary management ability and controls some farm resources, 
such as capital, land, and perhaps a complement of equipment and 
livestock. Some famHy labor is available for farmwork, and 
additional farm resources, such as labor, may be hired or pur
chased as needed. In addition to the variable costs and capital 
requirements associated with farm enterprises, capital must be 
withdrawn in each production period to meet farm overhead ex
penses which include a family living expense. 

Operating capital may be borrowed with owned resources used 
as security. The farm may grow through renting or purchasing 
additional farmland. If growth occurs, additional livestock must 
be purchased. Additional equipment must be purchased when ex
pansion reaches a point where the owned complement of equipment 
is inadequate, and overhead expenses increase as growth occurs 
beyond a certain size. 

Representative Resource Situation 
and Enterprise Organization 

The consideration of several dozen enterprise alternatives and 
an analysis over a number of time periods presents computational 
problems and the model becomes intractable. A small model 
greatly facilitates the analysis of a large number of situations 
and is, 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 rep
resenting an aggregation of enterprises or a given farm organi
zation. 

The resource situation with the enterprise organization shown 
in table 1 was chosen as a representative farm for this study. 
The table shows the, minimum land requirement and optimum 
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Table 1.--Resource and enterprise organization, returns, and cash costs, total 
and per acre, representative 426-acre farm 

Item 

Cropland •••••••••••••••••••••••••••••••••••••••• acres •• 
Native pasture ••••••••••••••••••••••••••••••••••• do •••• 
Cotton allotment ••••••••••••••••••••••••••••••••• do •••• 
Wheat allotment ••••••••••••••••••••••••••••••• ···do .••• 
Cropland organization: 

Cotton •••••••••••••••••••••••••••••••••••••••••• do •••• 
Wheat •••••••••••••••••••••.•••••••••••••••••••••• do •••• 
Alfalfa •••••••••••••••••••••••••••••••••••••••• ·do •••• 
Grain sorghum •••••••••••••••••••••••••••••••••• ·do •••• 
Small grain, hay ••••••••••••••••••••••••••••••• ·do •••• 
Small grain, grazing •••••••••••••••••••••••••••• do •••• 

Cows ••••••••••••••••••••••••••••••••••••••••••• animals •• 
Feeders ••••••••••••••••••••••••••••••••••••••••••• do .••• 
Operator labor ••••••••••••••••••••••••••••••••••• hours •• 
Hired labor ••••••••••••••••••••••••••••••••••••••• do •••• 
Investment : 

Land and buildings ••••••••••••••••••••••••••• dollars •• 
Machinery ••••••••••••••••••••••••••••••••••••••• do •••• 

Operating capital1 •••••••••••••••••••••••••••••••• do •••• 
Total capital requirements •••••••••••••••••••••••• do •••• 
Gross receipts •••••••••••••••••••••••••••••••••••• do •••• 
Enterprise operating costs 2 ••••••••••••••••••••••• do •••• 
Overhead costs 3 •• : •••••••••••••••••••••••••••••••• do •••• 
Machinery depreciation costs 4 ••••••••••••••••••••• do •••• 

Total 

333 
78 
67 
97 

67 
97 
76 
70 

9 
15 

4 
36 

1,339 
213 

102,240 
9,170 

11,486 
122,896 

18,351 
7,713 

565 
967 

Per acre 

0.78 
.18 
.15 
.23 

.15 

.23 

.19 

.16 

.02 

.03 

.01 

.08 
3.14 

.50 

43.08 
18.11 

1 Includes the total capital required to operate the farm for 1 year, enter
prise expense and investments, equipment depreciation expense, overhead costs, 
and taxes. 

2 Includes $426 land taxes. 
3 Includes transportation, telephone, bookkeeping, and insurance costs; overhead 

costs increase by $1.25 an acre for a farm size over 700 acres. 
4 Includes $807 depreciation on farm equipment and $160 depreciation on pickup. 

combination of enterprises needed to obtain a return of $3,000 
to operator labor and management; the organization was deter
mined by linear programming computations (22). The enterprise 
requirements on a per acre basis are used to represent a farm 
operation activity used in the model of this analysis (P1 , table 2). 
The enterprise operating costs are estimated cash expenditures 
during the year. 

Overhead and machinery depreciation costs in this analysis 
represent annual cash costs. Most of these costs are somewhat 
lumpy regardless of the acres operated, and therefore cannot be 
computed on a per acre basis when the acres operated are variable 
(land taxes are an exception). 

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 
accounting procedure, because returns to owned factors are used 
indiscriminately in capital accumulation. 

Used within this framework, 1 acre of the operation requires, 
in addition to 1 acre of land, more than 3 hours of labor, $18.11 
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;:; Table 2.--Linear programming tableau used in the capital accumulation and farm g~ ana~sis 

Activit.y Identification l,!)PER l.BLN5 lBLNl lRLAN lBLAB lBC.AP lBYEQ lFIX liNVE 1MPC25 lACAP 1ST¢2C 

Production Period 1 

Objeictive Functions~: No. 1 124.85 -2.00 -282.96 -60.00 -5.00 -.30 -73.22 -1.69 0 0 0 0 
( Cj values) No. 2 105.18 -2.00 -148.43 -50.55 -4.21 -2.53 -38.16 -1.46 0 0 -9999 0 

No. 3 0 240.00 72.50 0 0 0 0 0 0 0 0 0 
No. 4 . 1.00 0 0 0 0 0 0 0 0 0 0 0 
No. 5 181.48 0 0 0 0 0 0 0 0 0 0 0 
No. 6 0 0 0 0 0 0 0 0 0 0 0 u 

Land Acquisition Consume Transfer 
Resource or Operating Hire Borrow Buy Fixed Buy 25% of Acquire Savings 1 

Restriction Level Activity Cash Amortized Rent Labor Capital Equipment Cost Livestock Net Capital to 
Row ID2 Activity Unit Buy Loan Land Returns Capital 2 

Po (BJ.) I Po' (B2) P, p2 P, p4 P; p6 p7 Pg p9 P,o Pn p,. 

Production Period 1 

+ lLAND Land ac. 426 0 1.00 -1.00 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ lLABR Labor hr. 1,900 1,900 3.14 0 0 0 -1.00 0 0 0 0 0 0 0 
+ leAPT Capital dol. 6,106 -1,085 18.11 242.00 16.05 12.00 1.00 -1.00 3.95 1.00 5.26 .05 -1.00 0 
+ lSECR Security dol. 102,240 0 0 -240.00 285.53 0 0 2.00 0 0 -5.26 0 0 0 
+ lEQPT Equipment ac. 700 700 1.00 0 0 0 0 0 -1.00 0 0 0 0 0 
+ lEINV Livestock Investment ac. 426 0 1.00 0 0 0 0 0 0 0 -1.00 0 0 0 

lFIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 1.00 0 0 0 0 
lMPCR Net Returns dol. 0 -854 -124.85 2.00 64.94 60.00 5.00 .30 13.22 1.69 0 1.00 0 0 

+ lSAVE Reinvestment Ca.pi tal dol. 6,106 -5,425 -124.85 242.00 80.25 60.00 5.00 .30 19.75 5.00 5.26 .25 -1.00 1.00 
+ lRENT Rent Restriction ac. ( ') 0 0 -1.00 -1.00 1.00 0 0 0 0 0 0 0 0 
- lRESC Net Worth tl '$_ N.W. t 2 dol. ( ') -4,571 0 240.00 15.30 0 0 0 6.53 0 5.26 0 -1.00 1.00 

Production Perioci 2 

+ 2LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 
+ 2LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 0 
+ 2CAPT Capital dol. 6,106 -1,085 0 0 16.05 0 0 0 2.40 0 0 0 0 -1.00 
+ 2SECR Security dol. 102,240 4,571 0 -240.00 252.33 0 0 0 -6.53 0 -5.26 0 0 0 
+ 2EQPT EquipDIE!Dt ac. 700 . 700 0 0 0 0 0 0 -1.00 0 0 0 0 0 
+ 2EINV Livestock· Investment ac. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 0 

2FIXC Fixed Cost doL 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 0 
2MPCR Net Returns dol. 0 0 0 0 60.25 0 0 0 12.00 0 0 0 0 0 

+ 2SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 160.50 60.00 5.00 .30 31.75 5.00 5.26 .25 -1.00 0 
+ 2RENT Rent Restriction ac. ( ') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 
- 2RESC Net Worth t 1 ~ N. w. t 3 dol. ( ') -4,571 0 240.00 35.30 0 0 0 6.53 0 5.26 0 -1.00 0 

See footnotes at end of table. 



Production Period 3 

+ 3LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 
+ 3LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 0 
+ 3CAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 0 0 
+ 3SECR Security dol. 102,240 0 0 -240.00 208.93 0 0 0 -6.53 0 -5.26 0 0 0 + 3EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 0 + 3EINV Livestock Investment r:,c. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 0 3FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 0 

3MPCR Net Returns doL 0 0 0 0 54.12 0 0 0 12.00 0 0 0 0 0 
+ 3SAVE Rei'nvestment Capital dol. 6,106 -:5,425 -124.85 242.00 240.75 60.00 5.00 .30 43.75 5.00 5.26 .25 -1.00 0 + 3RENT Rent Restriction ac. (') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 
- 3RESC Net Worth t1 ~ N .W. t4 dol. (3) -4,571 0 240.00 61.43 0 0 0 6.53 0 5.26 0 -1.00 0 

Production Period 4 

+ 4LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 
+ 4LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 0 0 
+ 4CAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 0 0 
+ 4SECR Security dol. 1.02,240 0 0 -240.00 152.23 0 0 0 -6.53 0 -5.26 0 0 0 + 4EQPT Equipment ac, 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 0 
+ 4EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 0 

4FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 0 
4MPCR Net Returns dol. 0 0 0 0 46.ll 0 0 0 12.00 0 0 0 0 0 

+ 4SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 321.00 60.00 5.00 .30 55.75 5.00 5.26 .25 -1.00 0 
+ 4RENT Rent Restriction ac. (') 0 0 -l.OO -1.00 0 0 0 0 0 0 0 0 0 
- 4RESC Net Worth t~ ~ N.W. t 5 dol. ( ') -4,571 0 240.00 95.57 0 0 0 6.53 0 5.26 0 -1.00 0 

Production Period 5 

+ 5LAND Land ac. 426 0 0 -1.00 -l.OO 0 0 0 0 0 0 0 0 0 
+ 5LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 0 
+ 5CAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 0 0 
+ 5SECR Security dol. 1.02,240 0 0 -240.00 78.21 0 0 0 -6.53 0 -5.26 0 0 0 
+ 5EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 0 
+ 5EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 -l.OO 0 0 0 

5FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 0 
5MPCR Net Returns dol. 0 0 0 0 35.61 0 0 0 12.00 0 0 0 0 0 

+ 5SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 401.25 60.00 5.00 .30 67.75 5.00 5.26 .25 -1.00 0 
+ 5!lENT Rent Restriction ac, (3) 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 
- 5RESC Net Worth t1 ~ N.W. t6 dol. (3) -4,571 0 240.00 140.21 0 0 0 6.53 0 5.26 0 -1.00 0 

Production Period 6 

+ 6LAND Land ac. 426 o I 0 -1.00 -l.OO 0 0 0 0 0 0 0 0 0 + 6LABR Labor hr. 1,900 l,~oo I 0 0 0 0 0 0 0 0 0 0 0 0 + 6CAPT Capital dol. 6,106 0 0 16.05 0 0 0 2.40 0 0 0 0 0 
+ 6SECR Security dol. 102,240 0 0 -240.00 -18.72 0 0 0 -6.53 0 -5.26 0 0 0 + 6EQPT Equipment ac. 700 700 0 0 0 0 0 0 -l.OO 0 0 0 0 0 + 6EINV Livestock Investment ac, 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 0 

6FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 0 
6MPCR Net Returns doL 0 0 0 0 21.95 0 0 0 12.00 0 0 0 0 0 + 6SAVE Reinvestment Ca.pi tal doL 6,106 -5,425 -124.85 242.00 481.50 60.00 5.00 .30 79.75 5.00 5.26 .25 -1.00 0 + 6!lENT Rent Restriction ac. (3) 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 

- 6RESC Net Worth t, ~ N.w. t7 dol. (') -4,571 0 240.00 198.54 0 0 0 6.53 0 5.26 0 -1.00 0 
::; Sae footnotes at end of table. 



;;: Table 2. --Linear programming tableau used in the capital accumulation and farm growth analysis~-Continued 

Activity Identification 2¢PER 2BLN5 2BLN1 2RLAN 2BLAB 2BCAP 2BYEQ 2FIX 2INVE 2MPC25 2ST¢2C 

Production Period 2 

Objective F\mctions1 : No. 1 124.85 -2.0U -261.04 -60.00 -5.00 -.30 -61.22 -1.69 0 0 0 
( Cj values) No. 2 78.60 -1.49 -107.64 -37.77 -3.15 -.189 -26.75 -1.06 0 0 0 

No. 3 0 177.85 46.21 0 0 0 0 0 0 0 0 
No. 4 1.00 0 0 0 0 0 0 0 0 0 0 
No. 5 135.60 0 0 0 0 0 0 0 0 0 0 
No. 6 0 0 0 0 0 0 0 0 0 0 0 

I Unit 

Land Acquisition Consume Transfer· 
Resource or Operating Hire Borrow Buy Fixed Buy 25% of Savings 2 

Row ID2 
Restriction Level Activity Cash .Amortized Rent Labor Cepital Equipment Cost Livestock Net to Activity Buy L.oan Vmd 

I 

Retu...-ns Capital J 

P0 (Bl) Po'(B2) hJ h4 P>, h6 h7 PJ.s PJ.g P2o p,,_ P22 P23 

Production Period 1 

+ lLAND Land ac. 426 0 0 0 0 0 0 u 0 0 0 0 0 
+ lLABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ leAPT Capital doL 6,106 -1,085 0 0 0 0 0 0 0 0 0 0 0 
+ lSECR Security doL 102,240 0 0 0 0 0 0 0 0 0 0 0 0 
+ lEQPT Equipment ac. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ lEINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 

lFIXC Fixed Cost doL 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
lMPCR Net Returns dol. 0 -854 0 0 0 0 0 0 0 0 0 0 0 

+ lSAVE Reinvestment Capital dol. 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ lRENT Rent Restriction ac. (') 0 0 0 0 0 0 0 0 0 0 0 0 
- lRESC Net Worth t 1 S. N. w. t 2 dol. (') -4,571 0 0 0 0 0 0 0 0 0 0 0 

Production Period 2 

+ 2LAND Land ac. 426 0 1.00 -1.00 -1.00 -1.00 0 0 0 0 0 0 0 
+ 2LABR Labor hr. 1,900 1,900 3.14 0 0 0 -1.00 0 0 0 0 0 0 
+ 2CAPT Capital dole 6,106 -1,085 18.11 242.00 16.05 12.00 1.00 -1.00 3.95 1.00 5.26 .05 0 
+ 2SECR Security dol- 102,240 4,571 0 -240.00 285.53 0 0 2.00 0 0 -5.26 0 0 
+ 2EQPT Equipment ac. 700 700 1.00 0 0 0 0 0 -1.00 0 0 0 0 
+ 2EINV Livestock Investment ac. 426 0 1.00 0 0 0 0 0 0 0 -1.00 0 0 

2FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 1.00 0 0 0 
2MPCR Net Returns dol .. 0 0 -124.85 2.00 64.94 60.00 5.00 .30 13.22 1.69 0 1.00 0 

+2SAVE Reinvestment Gapi tal doL 6,106 -5,425 -124.85 242.00 80.25 60.00 5.00 .30 19.75 5.00 5.26 .25 1.00 
+ 2RENT Rent Restriction a c. (')· 0 0 -1.00 . -1.00 1.00 0 0 0 0 0 0 0 
- 2RESC Net Worth t 1 ~ N. W. t3 dol. (') -4,571 0 240.00 15.30 0 0 0 6.53 0 5.26 0 1.00 

See footnotes at end of table. 



Production Period 3 

+ 3LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ 3LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 3CAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 -1.00 
+ 3SECR ,Security dol. 102,240 0 0 -240.00 252.33 0 0 0 -6.53 0 5.26 0 0 
+ 3EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 3EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 

3FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
3MPCR Net Returns dol. 0 0 0 0 60.25 0 0 0 12.00 0 0 0 0 

+ 3SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 160.50 60.00 5.00 .30 31.75 5.00 5.26 .25 0 
+ 3RENT Rent Restriction ac. {') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 3RESC Net Worth t 1 $. N. W. t 4 dol. (') -4,571 0 240.00 35.30 0 0 0 6.53 0 5.26 0 0 

Production Period 4 

+ 4LAND Land ac. 426 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 
+ 4LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 4CAPT Capital dol. 6,106 0 0 16.05 0 0 0 0 2 .• 40 0 0 0 0 
+ 4SECR Security dol. 102,240 0 -240.00 208.93 0 0 0 0 -6.53 0 -5.26 0 0 
+ 4EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 4EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 

4FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
4MPCR Net Returns dol. 0 0 0 54.12 0 0 0 0 12.00 0 0 0 0 

+ 4SAVE Reinvestment Capital dol .. 6,106 -5,425 242.00 240.75 60.00 5.00 5.00 .30 43.75 5.00 5.26 .25 -1.00 
+ 4RENT Rent Restriction ac. {') 0 -1.00 -1.00 0 0 0 0 0 0 0 0 0 
- 4RESC Net Worth t 1 ~ N. w. t 5 dol. (') -4,571 240.00 61.43 0 0 0 0 6.53 0 5.26 0 -1.00 

Production Period 5 

+ 5LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ 5LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 5CAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 0 
+ 5SECR Security dol. 102,240 0 0 -240.00 152.23 0 0 0 -6.53 0 -5.26 0 0 
+ 5EQPT Equipment ac, 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 5EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 

5FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
5MPCR Net Returns dol. 0 0 0 0 46.11 0 0 0 12.00 0 0 0 0 

+5SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 321.00 60,00 5.00 .30 55.75 5.00 5.26 .25 0 
+ 5RENT Rent Restriction ac, (') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 5RESC Net Worth t 1 ~ N .. W. t 6 dol. (') -4,571 0 240.00 95.57 j 0 0 0 6.53 0 5.26 0 0 

Production Period 6 

+ 6LAND Land ac. 426 0 0 -1.00 -1,00 0 0 0 0 0 0 0 0 
+ 6LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 6CAPr Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 0 
+ 6SECR Security dol. 102,240 0 0 -240.00 ?8.21 0 0 0 -6.53 0 -5.26 0 0 
+ 6EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 6EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 

6FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
6MPCR Net Returns dol. 0 0 0 0 35.61 0 0 0 12.00 0 0 0 0 

+6SAVE Reinvestment Ca.pi tal dol. 6,106 -5,425 -124.85 242.00 401,25 60.00 5.00 .30 67.75 5.00 5.26 .25 0 
+ 6RENT Rent Restriction ac. (') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 6RESC Net Worth t1 :!', N. W. t 7 dol. ( 3) -4,571 0 240.00 140.21 0 0 0 6.53 0 5.26 0 0 

0: See footnotes at end of table. 



0: Table 2.--Linear programming tableau used in the capital accumulation and farm growth analysis--Continued 

Activity Identification 31')PER 3BLN5 3BLN1 3RLAN 3BLAB 3BCAP 3BYEQ 3FIX 3INVE 3MPC25 3STI')4C 

Production Period 3 

Objective Functions1 : No. 1 124.85 -2.00 -225.43 -60.00 -5.00 -.30 -49.22 -1.69 0 0 0 
(Cj values) No. 2 58.73 -1.12 -75.17 -28.23 -2.35 -.141 -18.23 -.79 0 0 0 

No. 3 0 132.90 27.62 0 0 0 0 0 0 0 0 
No. 4 1.00 0 0 0 0 0 0 0 0 0 0 
No. 5 101.33 0 0 0 0 0 0 0 0 0 0 
No. 6 0 0 0 0 0 0 0 0 0 0 0 

Land Acquisition Consume Transfer 
Resource or Operating Hire Borrow Buy Fixed Buy 25% of Savings 3 

Row ID2 Activicy Unit Restriction Level Activity C-ash Amortized F..ent Labor Ca.pita.l ID:J._uipment Cost I.i'."2.Stoc:k Net to 
Buy Loan Land Returns capital 4 

p (B1) I p . (B2) 
0 0 

p24 P,, p26 p27 P2s p29 P,o p31 Pn P, P,. 

Production Period 1 

+ lLAND Land ac, 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ lLABR Labor. hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ leAPT Capital dol. 6,106 -1,085 0 0 0 0 0 0 0 0 0 0 0 
+ lSECR Security dol. 102,240 0 0 0 0 0 0 0 0 0 0 0 0 
+ 1EQPT Equipment ac. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ lEINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 

lFIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
lMPCR Net Returns dol. 0 -854 0 0 0 0 0 0 0 0 0 0 0 

+lSAVE Reinvestment Capital dol. 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ lRENT Rent Restriction ac. ( ') 0 0 0 0 0 0 0 0 0 0 0 0 
- lRESC Net Worth t1 ~ N. W. t2 dol. ( ') -4,571 0 0 0 0 0 0 0 0 0 0 0 

Production Period 2 

+ 2LAND land ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ 2LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 2CAPT capital dol. 6,106 -1,085 0 0 0 0 0 0 0 0 0 0 0 
+ 2SECR Security dol. 102,240 4,571 0 0 0 0 0 0 0 0 0 0 0 
+ 2EQPT Equipment ac. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ 2EINV Livestock Investment a c. 426 0 0 0 0 0 0 0 0 0 0 0 0 

2FIXC Fixed (X)st dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
2MPCR Net Returns dol. 0 0 0 0 0 0 0 0 0 0 0 0 0 

+2SAVE Reinvestment Capital dol. 6,106 -.5,425 0 0 0 0 0 0 0 0 0 0 0 
+ 2RENT Rent Restriction ac. ( ') 0 0 0 0 0 0 0 0 0 0 0 0 
- 2RESC Net Worth h ~ N. w. t 3 dol. (3) -4,571 0 0 0 0 0 0 0 0 0 0 0 

See footnotes at end of table. 



Production Period 3 

+ JLAND Land ac. 426 0 1.00 -1.00 -1.00 -1.00 0 0 0 0 0 0 0 
+ 3LABR Labor hr. 1,900 1,900 3.14 0 0 0 -1.00 0 0 0 0 0 0 
+ 3GAPT Capital dol. 6,106 0 18.11 242.00 16.05 12.00 1.00 -1.00 3.95 1.00 5.26 .05 0 
+ 3SECR Security dol. 102,240 0 0 -240.00 285.53 0 0 2.00 0 0 -5.26 0 0 
+ JEQPT Equipment ac. 700 700 1.00 0 0 0 0 0 -1.00 0 0 0 0 
+ JEINV Livestock Investment ac. 426 0 1.00 0 0 0 0 0 0 0 -1.00 0 0 

JFIXC Fixed Cost dol. 4,.535 4,535 0 0 0 0 0 0 0 1.00 0 0 0 
JMPCR Net ReturnS dol. 0 ' 0 -124.85 2.00 64.94 60.00 5.00 .30 13.22 1.69 0 1.00 0 

+ 3SAVE RP.investment Capital dol. 6,106 -5,425 -124.85 242.00 80.25 60.00 5.00 .30 19.75 5.00 5.26 -25 1.00 
+ JRENT Rent Restriction ac. ( ') 0 0 -1.00 -1.00 1.00 0 0 0 0 0 0 0 
- JRESC Net Worth tl ~ N. W. t 4 dol. (') -4,571 0 240.00 15.30 0 0 0 6.53 0 5.26 0 1.00 

Pro duo tion Period 4 

+ 4LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ 4LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 4GAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 -1.00 
+ 4SECR Security dol. 102,240 0 0 -240.00 252.33 0 0 0 -6.53 0 -5.26 0 0 
+ 4EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 4EINV Livestock Investment a c. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 

4FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
4MPCR Net Returns dol. 0 0 0 0 60.25 0 0 0 12.00 0 0 0 0 

+ 4SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 160.50 60.00 5.00 .30 31.75 5.00 5.26 .25 0 
+ 4RENT Rent Restriction ac. (') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 4RESC Net Worth t~ ~ N. W. t 5 dol. ( J) -4,571 0 240.00 35.30 0 0 0 6.53 0 5.26 0 0 

Production Period 5 

+ 5LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ 5LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 5CAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2-40 0 0 0 0 
+ 5SECR Security dol. 102,240 0 0 -240.00 208.93 Q 0 0 -6.53 0 -5.26 0 0 
+ 5EQPT Equipment ac. 700 700 0 0 0 (' 0 0 -1.00 0 0 0 0 
+ 5EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 

5FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
5MPCR Net Retuxns dol. 0 0 0 0 54.12 0 0 0 12.00 0 0 0 0 

+ 5SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 240.75 60.00 5.00 .30 43.75 5.00 5.26 .25 0 
+ 5RENT Rent Restriction ac. (') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 5RESC Net Worth t~ ~ N. W~ t 6 dol. (') -4,571 0 240.00 61.43 0 0 0 6.53 0 5.26 0 0 

Production Period 6 

+ 6LANC Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ 6LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 6GAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 0 
+ 6SECR Security dol. 102,240 0 0 -240.00 -18.72 0 0 0 -6.53 0 -5.26 0 0 
+ 6EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 6EINV Livestock Investment ac. 426 0 0 0 0 ·0 0 0 0 0 -1.00 0 0 

6FIXC Fixed Coet dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
6MPCR Net Returns dol. 0 0 0 0 21.95 0 0 0 12.00 0 0 0 0 

+ 6SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 481.50 60.00 5.00 .30 79.75 5.00 5.26 .25 0 
+ 6RENT Rent Restriction a c. ( 3) 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 6RESC Net Worth t~ ~ N. W. t 7 dol. (') -4,571 0 240.00 198.54 0 0 0 6.53 0 5.26 0 0 

::; See footnotes at en~ o~ table. 



; Table 2. --Linear programming tableau used in the capital accumulation and fann growth analysis-- Continued 

Activity Identification 4¢PER 4BLN5 4BLN1 4RLAN 4BLAB 4BCAP 4BYEQ 4FIX 4INVE 4MPC25 4ST¢5C 

Production Period 4 

Objective functions~: No. 1 124.85 -2.00 -179.32 -60.00 -5.00 -.30 -37.22 -1.69 0 0 0 
( Cj values) No. 2 43.89 -.83 -49.38 -21.09 -1.76 -.105 -11.86 -.59 0 0 0 

No. 3 0 99.31 15.66 0 0 0 0 0 0 0 0 
No. 4 1.00 0 0 0 0 0 0 0 0 0 0 
No. 5 75.72 0 0 0 0 0 0 0 0 0 0 
No. 6 0 0 0 0 0 0 0 0 0 0 0 

Land Acquisition COnsume Transfer 
Resource of Operating Hire Borrow Buy Fixed Buy 25% of Savings 4 

Row ID2 
Restriction Level Activity Cash Amortized Rent Labor Capital Equipment Cost Livestock Net to 

Activity Unit Buy Loan Land Returns Capital 5 

I I P0(Bl) P0 '(B2) p35 p36 p37 P,s p39 P4o p4l p42 p43 p44 P4s 
- ----------

Production Period 1 

+ li.AND Land ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ lLABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ lCAPT Capital dol. 6,106 -1,085 0 0 0 0 0 0 0 0 0 0 0 
+ lSECR Security dol. 102,240 0 0 0 0 0 0 0 0 0 0 0 0 
+ lEQPT Equipment ac. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ lEINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 

lFIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
l.MPCR Net Returns dol. 0 -854 0 0 0 0 0 0 0 0 0 0 0 

+ lSAVE Reinvestment Capital dol. 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ lRENT Rent Restriction a c. (') 0 0 0 0 0 0 0 0 0 0 0 0 
- lRESC Net \Vorth t1 ~ N. W. t2 dol. (') -4,571 0 0 0 0 0 0 0 0 0 0 0 

Production Period 2 

+ 2LAND Land ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ 2LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 2CAPT Capital dol. 6,106 -1,085 0 0 0 0 0 0 0 0 0 0 0 
+ 2SECR Security dol. 102,240 4,571 0 0 0 0 0 0 0 0 0 0 0 
+ 2EQPT Equipment ac. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ 2EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 

2FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
2MPCR Net Returns dol. 0 0 0 0 0 0 0 0 0 0 0 0 0 

+ 2SAVE Reinvestment Capital dol. 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ 2RENT Rent Restriction ac. (') 0 0 0 0 0 0 0 0 0 0 0 0 
- 2RESC Net Worth t1 £ N. W. t3 dol. ( 3) -4,571 0 0 0 0 0 0 0 0 0 0 0 

See footnotes at end of table. 



Production Period 3 

+ 3LAND Land ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ 3LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 3CAPT Capital dol. 6,106 0 0 0 0 0 0 0 0 0 0 0 0 
+ 3SECR Security dol. 102,240 0 0 0 0 0 0 0 0 0 0 0 0 
+ JEQPT Equipment ac. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ 3EINV Livestock Investment a c. 426 0 0 0 0 0 0 0 0 0 0 0 0 

3FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
3MPCR Net Returns dol. 0 0 0 0 0 0 0 0 0 0 0 0 0 

+ 3SAVE Reinvestment Gapi tal dol. 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ 3RENT Rent Restriction a c. (3) 0 0 0 0 0 0 0 0 0 0 0 0 
- 3RESC Net Worth t~ ~ N. W. t 4 dol. (3) -4,571 0 0 0 0 0 0 0 0 0 0 0 

Production Period 4 

+ 4LAND Land ac. 426 0 1.00 -1.00 -1.00 -1.00 0 0 0 0 0 0 0 
+ 4LABR Labor hr. 1,900 1,900 3.14 0 0 0 -1.00 0 0 0 0 0 0 
+ 4CAPT Capital dol. 6,106 0 18.11 242.00 16.05 12.00 1.00 -1.00 3.95 1.00 5.26 .05 0 
+ 14SECR Security dol. 102,240 0 0 -240.00 285.53 0 0 2.00 0 0 -5.26 0 0 
+ 4EQPT Equipment ac. 700 700 1.00 0 0 0 0 0 -1.00 0 0 0 0 
+ 4E1NV Livestock Investment ac. 426 0 1.00 0 0 0 0 0 0 0 -1.00 0 0 

4FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 1.00 0 0 0 
4MPGR Net Returns dol. 0 0 -124.85 2.00 64.94 60.00 5.00 .30 13.22 1.69 0 1.00 0 

+4SAVE Reinvestment Capital doL 6,106 -5,425 -124.85 242.00 80.25 60.00 5.00 .30 19.75 5.00 5.26 .25 1.00 
+ 4RENT Rent Restriction a c. ( 3) 0 0 -1.00 -1.00 1.00 0 0 0 0 0 0 0 
- 4RESC Net Worth t 1 s N. W. t 5 dol. ( ') -4,571 0 240.00 15.30 0 0 0 6.53 0 5.26 0 1.00 

Production Period 5 

+ 5LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ 5LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 5CAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 0 
+ 5SECR Security dol. 102,240 0 0 -240.00 252.33 0 0 0 -6.53 0 -5.26 0 -1.00 
+ 5EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 5E!NV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 

5FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
5MPCR Net Returns dol. 0 0 0 0 60.25 0 0 0 12.00 0 0 0 0 

+ 5SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 160.50 60.00 5.00 .30 31.75 5.00 5.26 .25 0 
+ 5RENT Rent Restriction ac. (') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 5RESC Net Worth t~ ~ N. w. t 6 dol. ( ') -4,571 0 240.00 35.30 0 0 0 6.53 0 5.26 0 0 

Production Period 6 

+ 6LAND Land ac. 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ 6LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 6CAPT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 0 
+ 6SECR Security dol. 102,240 0 0 -240.00 208.93 0 0 0 -6.53 0 -5.26 0 0 
+ 6EQPT Equipment ac. 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 6E!NV Livestock Investment a c. 426 0 0 0 0 0 0 0 0 0 -1.00 0 0 

6F!XC Fixed Cost doL 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
6MPCR Net Returns dol. 0 0 0 0 54.12 0 0 0 12.00 0 0 0 0 

+ 6SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 240.75 60.00 5.00 .30 43.75 5.00 5.26 .25 0 
+ 6RENT Rent Restriction ac. ( ') 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 6RESC Net Worth tJ. .$. N. W. t7 dol. ( ') -4,571 0 240.00 61.43 0 0 0 6.53 0 5.26 0 0 

:;; See footnotes at end of table. 



!:5 Table 2.--Linear programming tableau used in the capital accumulation and raz:m growth analysis--Continued 

----
Activity Identification 5¢PER 5BLN5 5BLN1 5RLAN 5BLAB 5BCAP 5BYEQ 5FIX 5INVE 5MPC25 5ST¢6C 

Production Period 5 

Objective Functions~: No. 1 124.85 -2.00 -125.20 -60.00 -5.00 -.30 -25.22 -1.69 Q 0 0 
( Cj values) No. 2 32.80 -.62 -28.94 -15.76 -1.31 -.078 -? .10 -.44 0 0 Cl 

No. 3 0 74.21 ?.89 0 0 0 0 0 0 0 c 
No. 4 1.00 0 0 0 0 0 0 0 0 0 •J 
No. 5 56.58 0 0 0 0 0 0 0 0 0 0 
No. 6 0 0 0 0 0 0 0 0 0 0 0 

! Land Acquisition Consume Transfer 

I umt 

Resource of Operating Hire Borrow Buy Fixed Buy 25% of Savings 5 

Restriction Level Activity Cash .Amortized Rent Labor Capital Equipment Cost Livestock Net to 
Row ID2 Activity Buy Loan Land Returns Capital 6 

I P0 (Bl) P0 '(B2) p46 p47 p48 p49 Fso I Pn Psz P, P,4 P, p" 

Production .Period l 

+ 1LAND Land ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ lLABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ leAPT Capital dol. 6,106 -1,085 0 0 0 0 0 0 0 0 0 0 0 
+ lSECR Security dol. 102,240 0 0 0 0 0 0 0 0 0 0 0 0 
+ lEQPT Equipment ac. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ lEINV Livestock Inves_tment a c. 426 0 0 0 0 0 a 0 0 0 0 o. 0 

lFIXC Fixed Cost dol. 4,535 4,535 .0 0 0 0 0 0 0 0 0 0 0 
lMPCR Net Returns dol. 0 -854 0 0 0 0 0 0 0 0 0 0 0 

+ lSAVE Reinvestment Capital dol. 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ lRENT Rent Restriction ac. ( J) 0 0 0 0 0 0 0 0 0 0 0 0 
- lRESC Net Worth t~ ~ N. W. t 2 doL ( J J -4;571 0 0 0 0 0 0 0 0 0 0 0 

Production Period 2 

+ 2LAND Land a c. 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ 2LABR Labor hr. 1, 900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 2CAPT Capital doL 6,106 -1,085 0 0 0 0 0 0 0 0 0 0 0 
+ 2SECR Security doL 102,240 4,571 0 0 0 0 0 0 0 0 0 0 0 
+ 2EQPT Eqmpment a c. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ 2EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 

2FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
2MPCR Net Returns doL 0 0 0 0 0 0 0 0 0 0 0 0 0 

+SAVE Reinvestment Capital doL 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ 2RENT Rent Restriction ac. ( J) 0 0 0 0 0 0 0 0 0 0 0 0 
- 2RESC Net Worth t~ f: N. W. t 3 doL ( ') -4,571 0 0 0 0 0 0 0 0 0 0 0 

See footnotes at end of table. 



Production Period 3 

+ 3LAND Land ac, 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ JLABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 3CAPT Capital dol. 6,106 0 0 0 0 0 0 0 0 0 0 0 0 
+ 3SECR Security dol. 102,240 0 0 0 0 0 0 0 0 0 0 0 0 
+ 3EQPT Equipment a c. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ 3EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 

3FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
3MPCR Net Returns dol. 0 0 0 0 0 0 0 0 0 0 0 0 0 

+ JSAVE Reinvestment Capital dol. 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ 3RENT Rent Restriction ac. (') 0 0 0 0 0 0 0 0 0 0 0 0 
- 3RESC Net Worth t~ :S. N. W. t 4 dol. (') -4,571 0 0 0 0 0 0 0 0 0 0 0 

Production Period 4 

+ 4LAND Land ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 
+ 4LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 ,0 0 0 0 0 
+ 4CAPT Capital dol. 6,106 0 0 0 0 0 0 0 0 0 0 0 0 
+ 4SECR Security dol. 1,02,240 0 0 0 0 0 0 0 0 0 0 0 0 
+ 4EQPT Equipment ac. 700 700 0 0 0 0 0 0 0 0 0 0 0 
+ 4EINV Livestock Investment ac. 426 0 0 0 0 0 0 0 0 0 0 0 0 

4FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
41fPCR Net Returns dol. 0 0 0 0 0 0 0 0 0 0 0 0 0 

+ 4SAVE Reinvestment Capital dol. 6,106 -5,425 0 0 0 0 0 0 0 0 0 0 0 
+ 4RENT Rent Restriction ac. (') 0 0 0 0 0 0 0 0 0 0 0 0 
- 4RESQ Net Worth t1. ~ N. w. t 5 dol. ( 3) -4,571 0 0 0 0 0 0 0 0 0 0 0 

Production Period 5 

+ 5LAND Land a c. 426 0 1.00 -1.00 -1.00 -1.00 0 0 0 0 0 0 0 
+ 5LABR Labor hr. 1,900 1,900 3.14 0 0 0 -1.00 0 0 0 0 0 0 
+ 5CAPT Capital dol. 6,106 0 18·.11 242.00 16.05 12.00 1.00 -1.00 3.95 1.00 5.26 .05 0 
+ 5SECR Security dol. 102,240 0 0 -240.00 285.53 0 0 2.00 0 0 -5.26 0 0 
+ 5EQPT Equipme:1t ac. 700 700 1.00 0 0 0 0 0 -1.00 0 0 0 0 
+ 5EINV Li vesta· -k Investment ac. 426 0 1.00 0 0 0 0 0 0 0 -1.00 0 0 

5FIXC Fixed C,)st dol. 4,535 4,535 0 0 0 0 0 0 0 1.00 0 0 0 
5MPCR Net Ret LITIS doL 0 0 -124.85 2.00 64.94 60.00 5.00 .30 13.22 1.69 0 1.00 0 

+ 5SAVE Reinves·,,ment Capital doL 6,106 -5,425 -124.85 242.00 80.25 60.00 5.00 .30 19.75 5.00 5.26 .25 1.00 
+ 5RENT Rent Restriction ac. ( 3) 0 0 -1.00 -1.00 1.00 0 0 0 0 0 0 0 
- 5RESC Net Worth tl::: N.W. t 6 dol. ( J) -4,571 0 240.00 15.30 0 0 0 6.53 0 5.26 0 1.00 

Production Period 6 

+ 6LAND Land ac, 426 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
+ 6LABR Labor hr. 1,900 1,900 0 0 0 0 0 0 0 0 0 0 0 
+ 6CA.PT Capital dol. 6,106 0 0 0 16.05 0 0 0 2.40 0 0 0 -1.00 
+ 6SECR Security dol. 102,240 0 0 -240.00 252.33 0 0 0 -6.53 0 -5.26 0 0 
+ 6EQPT Equipment ac, 700 700 0 0 0 0 0 0 -1.00 0 0 0 0 
+ 6EINV Livestock Investment ac. 426 0 0 0 D 0 0 0 0 0 -1.00 0 0 

6FIXC Fixed Cost dol. 4,535 4,535 0 0 0 0 0 0 0 0 0 0 0 
6MPCR Net Returns dol. 0 0 0 0 60.25 0 0 0 12.00 0 0 0 0 

+6SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.00 160.50 60.00 5.00 .30 31.75 5.00 5.26 .25 0 
+ 6RENT Rent Restriction ac. ( 3) 0 0 -1.00 -1.00 0 0 0 0 0 0 0 0 
- 6RESC Net Worth tl ~ N. W. t 7 dol. ( 3) -4,571 0 240.00 35.30 0 0 0 6.53 0 5.26 0 0 

r::: See footnotes at end of table. 



" " 

Row ID2 Activity 

Production Period 1 

+ lLAND Land 
+ lLABR Labor 
+ lGAPT Capital 
+ lSECR Security 
+ lEQPT Equipment 
+ lEINV Livestock Investment 

lFIXC Fixed COst 
lMPCR Net Returns 

+ lSAVE Reinvestment Gapi tal 
+ lRENT Rent Restriction 
- lRESC Net Worth t 1 ~ N. W. t 2 

Production Period 2 

+ 2LAND Land 
+ 2LABR Labor 
+ 2CAPT Capital 
+ 2SECR Security 
+ 2EQPT Equipment 
+ 2EINV Livestock Investment 

2FIXC Fixed Cost 
2MPCR Net Returns 

+ 2SAVE Reinvestment Capital 
+ 2RENT Rent Restriction 
- 2RESC Net Worth t 1 ~ N. W. t 3 

See footnotes at end of table. 

Table 2. --Linear programming tableau used in the capital accumulation and :rarm growth analysis--COntinued 

Activity Identification 6)1PER 6BLII5 6BLN1 6R:LAN 6BLAB 6BCAP 6BYEQ 6FIX 

Production Period 6 

Objective Functions 1 : No. 1 124.85 -2.00 -64.95 -60.00 -5.00 -.30 -13.22 -1.69 
( Cj values) No. 2 24.51 -.47 -J2.77 -11.78 -.98 -•059 -3.55 -.33 

No. 3 0 55.45 2.98 0 0 0 0 0 
No. 4 1.00 0 0 0 0 0 0 0 
No. 5 42.28 0 0 0 0 0 0 0 
No. 6 1.00 0 0 0 0 () 0 0 

Land Acquisition 

Resource or Operating Hire Borrow Buy Fixed 

Restriction Level Activity Cash Amortized Rent Labor Capli.tal Equipment Cost 
Unit Buy Loan Land 

P0 (Bl) P0 '(B2) Ps7 Pss Ps• P&o p61 p62 p63 p64 

ac. 426 0 0 0 0 0 0 0 0 0 

hr. 1,900 1,900 0 0 0 0 0 0 0 0 

dol. 6,106 -1,085 0 0 0 0 0 0 0 0 

dol. 102,240 0 0 0 0 0 0 0 0 0 

ac. 700 700 0 0 0 0 0 0 0 0 
ac. 426 0 0 0 0 0 0 0 0 0 

dol. 4,535 4,535 0 0 0 0 0 0 0 0 
dol. 0 -854 0 0 0 0 0 0 0 0 

dol. 6,106 -5,425 0 0 0 0 0 0 0 0 
ac. ( ') 0 0 0 0 0 0 0 0 0 
dol. (') -4,5?1 0 0 0 0 0 0 0 0 

a c. 426 0 0 0 0 0 0 0 0 0 

hr. 1,900 1,900 0 0 0 0 0 0 0 0 

dol. 6,106 -1,085 0 0 0 0 0 0 0 0 
dol. 102,240 4,571 0 0 0 0 0 0 0 0 

ac. 700 700 0 0 0 0 0 0 0 0 

ac. 426 0 0 0 0 0 0 0 0 0 

dol. 4,535 4,535 0 0 0 0 0 0 0 0 

dol. 0 0 0 0 0 0 0 0 0 0 

dol. 6,106 -5,425 0 0 0 0 0 0 0 0 

ac. (') 0 0 0 0 0 0 a 0 0 
dol. (') -4,571 0 0 0 0 0 0 0 0 

6INVE 6MPC25 6SW/C 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Consume Transfer 

Buy 25% of Savings 6 

Livestock Net to 
Returns Capital 7 

P•s p•• p67 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 



Production Period 3 

+ 3LAND Land ac. 426 a a a a a a a· a a a a a 
+ 3LABR Labor hr. 1,900 1,9aa a a a a a a a a a a a 
+ 3GAPT Capital dolo 6,106 a a a a a a a a a a a a 
+ 3SECR Security dol. la2,240 0 0 0 0 0 0 a a 0 a 0 a 
+ 3EQPT Equipment ac. 700 70a a 0 0 0 0 0 0 0 a a a 
+ 3EINV Livestock Investment ac. 426 a a 0 a 0 0 0 0 0 a a a 

3FIXC Fixed Cost dol. 4,535 4,535 a 0 0 0 0 a a a 0 a a 
3MPCR Net Returns dol. a a a a a 0 0 a a a a 0 a 

+3SAVE Reinvestment Ca.pi tal dol. 6,106 -5,425 0 0 0 a 0 0 a 0 a a a 
+ 3RENT Rent Restriction a c. {') a a a 0 0 0 0 a 0 a 0 a 
- 3RESC Net Worth tl. ~ NoW. t4 dol. {') -4,571 a 0 0 0 0 a a 0 a a a 

Production Period 4 

+ 4LAND Land a c. 426 0 a a 0 0 0 a a a 0 0 a 
+ 4LABR Labor hr. 1,900 1,9aO 0 a 0 0 0 a a a 0 0 a 
+ 4GAPT Capital dolo 6,106 a a a a 0 0 a a a 0 a 0 
+ 4SECR Security dol. 102,24a 0 0 a 0 0 0 a 0 a a 0 a 
+ 4EQPT Equipment a c. 7aa 7aO 0 a 0 0 0 a a a a a a 
+ 4EINV Livestock Investment a c. 426 0 0 a 0 0 0 0 a a a a a 

4FIXC Fixed Cost dol. 4,535 4,535 0 a 0 a 0 0 0 a a a a 
4MPCR Net Returns dol. a 0 0 a 0 a 0 0 a a 0 a a 

+ 4SAVE Reinvestment Gapi tal dol. 6,106 -5,425 a a 0 0 0 0 a 0 a a 0 
+ 4RENT Rent Restriction ac. ( 3) a a a 0 0 a 0 a 0 a a a 
- 4RESC Net Worth t 1 ~ N. w. t 5 dol. {') -4,571 a 0 0 0 a 0 a a a a 0 

Production Period 5 

+ SLAND Land ac. 426 a a a 0 0 0 a 0 0 0 a 0 
+ SLABR Labor hr. 1,90a 1,900 0 a a a 0 0 a 0 0 a 0 
+ SGAPT Capital dol. 6,106 a a a 0 0 0 0 a 0 0 a 0 
+ SSECR Security dol. 102,24a a 0 a 0 0 0 0 0 0 a a 0 
+ SEQPT Equipment ac. 7aa 7aO 0 a 0 a 0 0 a a 0 a a 
+ SEINV Livestock Investment ac. 426 0 0 a 0 0 0 0 a 0 0 a a 

SFIXC Fixed Cost dol. 4,535 4,535 0 a 0 0 0 a a 0 a a a 
SMPCR Net Returns dol. a a 0 a 0 0 0 a a a a 0 a 

+SSAVE Reinvestment Capital dol. 6,106 -5,425 0 a 0 a 0 0 0 0 a a a 
+ SRENT Rent Restriction ac. {') 0 0 a 0 a a a 0 0 0 0 a 
- SRESC Net Worth t 1 ~ N. W. t 6 dol. ( 3) -4,571 0 0 a a a 0 a 0 0 a a 

Production Period 6 

+ 6LAND Land ac. 426 0 -l.aa -1.00 -l.aa -Lao a 0 a 0 0 a a 
+ 6LABR Labor hr. 1,900 1,9aO 3.14 0 0 0 -l.Oa 0 a a a 0 a 
+ 6GAPT Capital dol. 6,106 0 18.11 242.00 16.a5 12.00 l.Oa -1.00 3.95 1.00 5.26 .as a 
+ 6SECR Security dol. la2,240 0 0 -240.00 285.53 a 0 2.00 a 0 -5.26 a a 
+ 6EQPT Equipment ac. 700 70a 1.00 0 0 0 a a -1.00 0 0 a 0 
+ 6EINV Livestock Investment ac. 426 0 1.00 0 0 a 0 a 0 0 -1.00 a 0 

6FIXC Fixed Cost dol. 4,535 4,535 a 0 a 0 a a 0 l.Oa 0 a 0 
6MPCR Net Returns dol. 0 0 -124.85 2.00 64.94 60.ao s.oa .30 13.22 1.69 a l.ao 0 

+ 6SAVE Reinvestment Capital dol. 6,106 -5,425 -124.85 242.aa 80.25 6a.oa s.aa .30 19.75 5.oo 5.26 .25 1.00 
+ 6RENT Rent Restriction ac. (') a 0 -1.00 -1.00 l.aa 0 0 a a 0 0 0 
- 6RESC Net Worth t 1 ~ N. W. t 7 dol. ( 3) -4,571 0 240.00 l5.3a 0 0 0 6.53 a 5.26 0 l.QO 

tl See footnotes on following page. 



Footnotes to Table 2 

1 Objective functions: 
No. 1-·-M:ucimize the undiscounted value of gross· sales (6 percent discount rate}. 
No. 2--Ma.ximize the present value of the stream of net returns (6 percent discount rate). 
No. 3--.Maximize the present value of land omership ( 6 percent discount rate). 
No. 4--Maximize the number of acr<;:!S operated over all production periods .. 
No. 5--.Maximize the discounted value of' gross sales (6 percent discount rate) .. 
No. 6--Maximize the number of acres operated in the last production period. 

2 When+ appears in the Row I. D. bi ~ a 1 jx3 ; when- appears in the Row I.D. b1 ~ aijx 3; and when a blank 

ap~;;::s=1 r~w:1~~~ not used i:r; the maximizing model. 

enterprise operating cos:ts, adequate equipment, and $1,532 fixed 
costs. Gross receipts are $43.08. The per acre net returns, not 
including the $1,532 fixed costs, are $24.22. 

The operating activity may be looked upon as an aggregation 
of enterprise activities. Any farm operation, accumulation of capital, 
or expansion of the land base must utilize this operating activity. 
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 accumu
lation model, because in the early stages of the growth of a farm, 
enterprises may be organized to minimize capital requirements 
and combined differently later when more capital is available. 
This is a valid criticism of the model. However, a priori knowledge 
supports the assumption made. 

In previous static linear programming studies using the same 
representative resource situation as this study, 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 similar (22). 

Structural F'ramework of the Model 

The structural framework of the linear programming model 
must be simultaneously determined when resource levels, opera
tional restrictions, and activities for the various production periods 
are defined. The nature of the problem being analyzed requires 
that a moderately long planning horizon be considered. With each 
production period representing 5 years of farm operations, 6 pro
duction periods describe a planning horizon of 30 years. Five
year production periods simplify the computing and formulating 
problem so that a large number of different situations can be 
analyzed. 
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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 
(table 2). Two additional rows in each time period, rent restriction 
and net worth t 1 ~ net worth ti (i = 2 through 7), are included in 
the model when investigating specific problems. The rent restric
tion rows allow rented land to be restricted to any desired level. 
The net worth rows specify that the net worth of the firm at the 
end of each production period is equal to or greater than the net 
worth at the beginning of the first production period. This restric
tion was included in determining minimum starting equity require.;. 
ments when no ending equity or net worth levels were specified. 
Without the restriction, the net worth of the firm could be used up 
during the planning horizon to satisfy family living and farm over
head expenses. 

Two other rows or equations in each time period include net 
returns and reinvestment capital. Their function is accounting rather 
than restricting. Land renting, land buying, labor hiring, capital 
borrowing, and equipment and livestock purchasing activities in 
each time period allow resources to be expanded if they can be 
profitably purchased at the specified price. 

The concept of net capital generated (by each activity) is utilized 
in the capital accumulation process throughout the model. The ac
tivity requirements or coefficients in each of the restriction rows 
are annual requirements; and since eachperiodrepresents 5 years, 
the coefficients in the accounting rows, net returns and reinvest
ment capital, represent 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 a period is trans
ferred to capital in the next period). The same effect would result 
from a model with annual production periods where resources are 
allowed to expand only every fifth year. 

The function of the coefficients in the reinvestment capital rows 
is to accumulate the amount of net capital generated. The reinvest
ment capital row of production period 2 shows owned capital avail
able. The amount of reinvestment capital available at the end of 
production period 2 is the capital generated during this period plus 
the amount of owned capital available at the beginning of it. The 
coefficients in the reinvestment capital rows of production periods 
subsequent to the ones where the activities originate are only ac
counting procedures to account for the capital available at the 
beginning of the periods. 
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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 (Bl or P0 , table 2). This same 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. This is ap
proximately equal to the cost that would be associated with the 
conventional one-fourth cotton, one-third grain rental cost agree
ment that prevails within the study area. 

The purchase of an acre of land adds an acre to the land re
source of the productiion period in which it is purchased and also 
makes the same acre available in all later 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 $240 to the security resource. In terms of net returns, 
the cost of buying land on a cash basis is the transfer fee. How
ever, in terms of net capital generated, $242 is withdrawn from 
the capital stream as a result of the land purchase. 

An alternative method of purchasing land is through a real 
estate loan, where payments are amortized over a 33-year period. 
Equal annual installm1Emt payments are required. Part of the an
nual installment is for interest payments at 5 lj2 percent, and 
the balance is payment on the principal. 

Each installment payment is $16.05, which is the capital re
quirement for this land purchasing activity in each production 
period. In production period 1, $64.95 is deducted from net re
turns by the activity. This is the amount of interest paid through 
the first production period. 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) result:s from the accounting procedure explained 
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above, and the other $80.25 is the total capital withdrawal (net 
capital generated) by the activity during the second production 
period. 

The security or mortgage value of the land being purchased is 
assumed to be 46 percent of the market value ($110.42) for the 
amortized land buying activity. (This type of real estate loan was 
patterned after a Federal land bank loan. The security value is 
equal to 68.25 percent of a "normal agricultural value" of $161.79 
per acre for the land.) The real estate loan for the purchase of 
1 acre ($ 242) less the mortgage value of the land being purchased 
($110.42) leaves $131.58 of additional security needed for the loan. 
Land already owned by the farm operator is assumed to have the 
same per acre security or mortgage value as the land being pur
chased ($110.42 per acre). Therefore, the $131.58 additional se
curity requires that more than an acre of owned land be mortgaged 
to secure a real estate loan for the land buying 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 needed for land 
purchased through an amortized loan at a given time decreases 
in later years and production periods. 

Farmowners also purchase land by making cash downpayments 
and then making additional payments on an amortized basis. This 
is equivalent to purchasing ·some land on a cash basis and other 
land on an amortized basis. Therefore, the two methods of pur-· 
chasing land included in the model in effect represent three methods 
of purchasing land. 

LABOR RESTRICTION AND HIRED LABOR 

It is assumed that 1,900 hours of family labor are available 
annually to perform actual farmwork. 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 available at the beginning of 
the first production period is an arbitrary selection. Part of the 
analysis assumes that $6,106 of owned capital is available at the 
beginning of the first production period. This is equivalent to the 
returns from operating 426 acres of owned land, less a family 
living expense of $3,000 (table 1). The level of owned capital 
available in any period subsequent to the first is capital g~nerated 
through farm operations plus the beginning level of owned capital. 
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Owned capital may be supplemented by borrowed capital or credit, 
up to a limit, through lthe capital borrowing activity (Ps , table 2). 
It is assumed that capital is borrowed at an annual interest rate 
of 6 percent. Short-term credit is limited to 50 percent of the 
unmortgaged value of the security available unless otherwise 
specified. 

EQUIPMENT COMPLEMENT AND INCREASING OVERHEAD COSTS 

It is 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 equipment equal in value to the annual machinery 
depreciation costs (table 1; this is included as part of the fixed 
cost restriction, P0 , table 2). An operating unit of 700 acres would 
give the minimum average investment in equipment of about $6.55 
per acre. If at any time the operation exceeds 700 acres, additional 
equipment must be purchased. 

Certain overhead expenses are constant regardless of the acres 
operated. However, some of the overhead expenses are associated
with the size of the farm. The amount by which overhead costs 
would increase with increasing size of farm would vary, but the 
increase would be expe!cted to be about $1.25 per acre for a farm 
size greater than 700 acres. 

The equipment buying activity (P7 in table 2) is required to 
account for additional equipment purchases and increasing overhead 
costs incurred when the farm size increases beyond 700 acres of 
total land. The required additional equipment purchase for each 
acre of land operated above 700 acres is assumed to be equal to 
the minimum average :lnvestment in equipment when the operation 
is 700 acres ($6.55). Additional equipment is purchased through 
a 5-year amortized loan with annual installment payment of $1.55. 
This payment, plus a depreciation cost of $1.15, plus the increase 
in overhead costs of $1.25 per acre included in the activity, makes 
annual capital requirements $3. 95. The total associated cost for the 
production period would be the total interest paid in purchasing the 
equipment, $1.22, plus S annual charges for equipment depreciation 
and overhead costs--a total of $13.22. 

The total capital investments plus costs for purchasing equipment 
and increasing overhead costs are $19.75 (the coefficient of the 
reinvestment capital row). Purchasing equipment during any pro
duction period makes the equipment available in subsequent 
periods; however, capital requirements in subsequent periods are 
equal to annual machinery depreciation plus increased overhead 
costs (P7, table 2). 
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INVESTMENT RESTRICTION AND LIVESTOCK BUYING ACTIVITY 

Part of the analysis assumes that an investment of $2,241 in 
livestock and livestock equipment is owned by the farm operator 
(with a starting farm size of 426 acres). Under these conditions, an 
additional investment in livestock and livestock equipment must be 
made for each acre operated above 426 acres. The required per acre 
investment is $5. 26. The livestock buying activity (P9 , table 2) is 
formulated to provide for operation expansion. An investment in any 

. production period makes the capital investment available in subse
quent periods. 

ANNUAL FIXED COST AND CAPITAL WITHDRAWAL 

An annual capital withdrawal of $3,000 is written into the pro
gram model. In addition, a fixed cost of $1,532 is withdrawn as 
capital expenditure for overhead and machinery depreciation. 

There is no farm cost associated with the $3,000 capital with
drawal. However, the $1,532 overhead and machinery depreciation 
costs are annual farm cash costs. Net returns are reduced by 
$1.69 for each unit of the fixed cost activity, which is forced to 
$4,532 to account for the total fixed cost of $7,659 in each pro
duction period. 

ACCOUNTING EQUATIONS AND CONSUMPTION ACTIVITIES 

The net returns row accumulates the total net returns for a 
production period. In a specific part of the analysis an activity 
is utilized to force consumption or capital withdrawal to $3,000 
plus 25 percent of the net returns. This consumption activity 
(P 10 , table 2) 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 capital is reduced by one-fifth of the net returns of the 
production period. Higher levels of capital withdrawals, equal to 
50 to 75 percent of the net returns, are also assumed in specific 
parts of the analysis. The capital transfer activity (P 12 , table 2) 
transfers the capital owned at the end of production period 1 to 
capital in production period 2. 

OBJECTIVE FUNCTIONS 

Several different objective functions are tested. The objective 
function values are shown in table 2. These objective functions 
are described in footnote 1 of table 2. 
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MINIMUM EQUITY MODEL 

The starting specified level of resources in the minimum equity 
model is 1,900 hours of operator labor and nothing else (B 2 or 
P0 ', table 2). The negative level of resources and restrictions 
in B2 results from the fact that at least a minimum complement 
of farm equipment must be purchased 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. 
Total interest payments for purchasing the equipment over the 
5-year period are $8M (the -$854 initial value in the net returns 
row 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 B2 of period 1). 

The capital acquisition activity, Pu , is used in the minimum 
equity model with vector B2 • In the minimum model, this activity 
is the only source of initial capital or 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 during the capital accumulation process of any pro
duction period. 

Minimum equity problems are analyzed by maximizing the 
present value of net Jreturns subject to very high costs for each 
unit of equity. This minitnizes 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. 

EFFECT OF SELECTED VARIABLES ON CAPITAL 
ACCUMULATION 

This section presents the analysis of the effect of different 
criterion functions, methods of land acquisition, capital rationing, 
and consumption levels on the capital accumulation or growth 

of farm firms. 

Criterion Functions 

It is commonly stated that a relevant criterion function is one 
that maximizes the present value of the stream of net returns. 
The effect, with respect to land operated, investments, and capital 
accumulated, of applying this criterion to the capital accumulation 
model is presented in table 3. A discount rate of 6 percent was 
used to compute the present value of returns. 
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Table 3.--Farm organization, capital accumulation, and growth process resulting from maximum present value of net returns1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated .•.•••••.••....•.••••••••••• acres •• 1,524 2,866 5,306 9,721 17,710 32,168 

Land owned .............................. do •••• 426 426 426 426 426 426 
Land rented .•..•.•••.•••.••••.•••••••••• do •••• 1,098 2,440 4,880 9,295 17,284 31,742 

Gross sales ....••..•..••••••.•••••••••• dollars •• 65,657 123,462 228,588 418,782 762,963 1,385,797 
Operating and overhead capital •••••••••••• do •••• 50,441 CJ8,403 185,666 343,539 629,232 1,146,224 
Borrowed capital. ......................... do .... 51,120 51,120 51,120 51,120 51,120 51,120 
Consumption capital. •••••••••••••••••••••• do,.,, 3,000 3,000 3,000 3,000 3,000 3,000 

Production period totals: 
Starting owned cash capital •••••••..•.•••• do .••. 6,106 56,028 150,504 321,344 630,507 1,189,971 
Net returns •••••••••••••••••••..••.••.•.•• do •.•• 76,079 125,296 214,610 376,215 668,658 1,197,868 
Capital withdrawals: 

Machinery purchases •••••••••••...•.••••• do •••• 5,381 8,762 15,935 28,829 52,170 94,408 
Livestock purchases ••••••••••••••.•.•.•• do •••• 5,776 7,058 12,835 23,223 42,024 76,047 
Capital consumed •• ,, .................... do .... 15,000 15,000 15,000 15,000 15,000 15,000 

Total. ••••••••••••••••••••••••••••••.• do •••• 26,157 30,820 43,770 67,052 109,194 185,455 

Net cash capital generated ••..•••••••••••• do •••• 49,922 94,476 170,840 309,163 559,464 1,012,413 
Ending owned cash capital ••••.•••••••••••• do •••• 56,028 150,504 321,344 630,507 1,189,971 2,202,384 
Value of controlled resources ••••••••••••• do •••• 439,771 872,147 1,657,357 3,078,172 5 ,649,190 10,301,978 
Net worth (end of period) ................. do .... 176,251 286,547 '486,157 847,372 1,501,030 2,683,898 

Criterion function: Present value of 
net returns ..•.......••.••.•••.••••••••••• do •••• 742,945 

Undiscounted level of net returns ••••••••••• do •.•• 2,658,726 
Starting level of owned capital .••.••••••••• do •••• 115,172 

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



All expansion of operations occurs through· the renting of addi
tional land. Starting with more than $115,000 in total assets allows 
over 1,000 acres of land to be rented during the first production 
period. Expansion occurs at an increasing rate within each 
successive 5-year period. The maximum amount of capital, $51,000, 
is borrowed annually. 

The conditions of capital accumulation portrayed seem to be 
unrealistic or atypical, as much with respect to the small levels 
of investments in farm resources as with respect to the increase 
in total acres operated .. Also, although the level of ending capital 
is sizable, capital withdrawals remain relatively small. An as
sumption of a constant consumption level of $3,000 annually does 
not appear to be realistic. 

The criterion function of maximizing discounted net returns 
gave the same results in depicting the conditions of capital ac
cumulation and growth as several other objectives. Other criterion 
functions which gave the same growth conditions included (1) 
maximum discounted value of gross sales, (2) maximum undis
counted value of net returns, (3) maximum owned capital at the 
end of the last producdon period, (4) maximum land operated in 
the last production period, and (5) maximum land operated through
out the planning period. 

The maximum value of undiscounted net returns is $2,658,726, 
which is the same level of undiscounted net returns that resulted 
with the objective of maximizing the present value of net returns 
(table 3). The maximum value of owned capital at the end of the 
production period is $2,202,384, which is also the ending capital of 
production period 6 as shown in table 3. Maximizing operations 
in the last production period also gives the same growth situation 
and results as the objectives above. The value of this criterion 
function equals 32,168, the acres of land operated during production 
period 6. Maximizing land operated throughout the planning horizon 
also gives the same farm operation and growth situations over the 
30-year planning period. These last two criterion functions are 
ways of depicting a management strategy of operating the largest 
possible unit. 

A criterion function of maximizing the present value of con
sumption, with a 6-percent discount rate, was also analyzed. 
When this criterion was applied, the effecl. on capital accumulation 
was the same as the effect of maximizing ~i1e present value of 
net returns, with the exception of the last production period. Only 
the situation with respect to land operated, returns, etc., in the 
last production period,. where all additional consumption occurred 
(other than the specifi.ed minimum level of $3,000), is different. 
A discount rate of 6 percent was not great enough to bring about 
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additional consumption in earlier time periods. In formulating 
the problem, it was assumed that consumption occurs during a 
production period rather than at the end of it. In this manner, 
consumption reduces the ability to generate capital over time. 
The problem might be formulated so that capital could be with
drawn at the end of each production period rather than during it. 
Under this condition, a criterion function of maximizing the 
present value of capital withdrawals (with a discount rate no 
greater than 6 percent) would be identical with a criterion of 
maximizing . ending capital, since all additional consumption oc
curred during the past period. 

The organization of production and the process of capital ac
cumulation are the same with the criterion function of maximizing 
the present value of land purchases as with all other criterion 
functions discussed above, through the first 15 years of the 
planning period (table 4). Even though their values are discounted 
(at a rate of 6 percent), land purchases are maximized by ac
cumulating capital through renting all land operated and then using 
the capital during the later part of the planning period to purchase 
land. When the objective is to maximize owned land, the invest
ment in land is above the profit maximizing level. There is a 
difference of more than $1,403,800 between the undiscounted 
values of the stream of net returns over the 30-year planning 
period in the two objectives of maximizing returns and maximizing 
land purchases. 

An objective of maximum discounted value of net returns ap
pears to be a relevant criterion function in maximum capital 
accumulation over time. It is compatible with maximum accumu
lation of net worth. Also, application of this criterion results in 
the same conditions of farm firm growth as several other cri
teria. The objective function subject to the restrictions of the 
model used in this analysis does not appear to be a sensitive var
iable •. Therefore, in the analyses that follow, it is assumed that 
the management strategy is one that maximizes the present value 
of the stream of net returns. 

Effect of Other Variables 
Since arbitrary consumption, capital borrowing levels, land 

acquisition methods, and starting asset levels are assumed, these 
factors are varied to determine their effect upon the capital ac
cumulation and growth of farm firms. The effect of the specified 
conditions of land acquisition methods, starting farm sizes, capital 
borrowing levels, and consumption levels on . the growth process 
is summarized in tables 5 through 8. The total acreage operated 
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Table 4.--Farm organization, capital accumulation, and growth resulting from maximum present value of land principal payments 1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated ..••..••••••....••••• ; .•••... acres •• 1,524 2,866 5,306 5,306 5,306 3,721 

Land owned •.•.•.•.••••••••..•••.••.•..... do .... 426 426 426 1,241 2,760 5,073 
Land rented ••...••••••••.•.•.••••••.•..•• do ..•. 1,098 2,440 4,880 4,065 2,546 0 

Gross sales •••••••••..•..•••••......•.•. dollars .. 65,657 123,462 228,588 228,588 228,588 160,314 
Operating and overhead capital ...•.•.•••••• do •.•. 50,441 98,403 185,666 175,616 163,542 110,559 

Borrowed capital. .•••••••••••..•••••.•••... do •••. 51,120 51,120 51,120 51,120 14$',920 331,200 

Consumption capital. •••••.••••••••••••.•... do •... 3,000 3,000 3,000 3,000 3,000 3,000 

Production period totals: 
Starting owned cash capital. •......•.•..••• do •... 6,106 56,028 150,503 321,343 375,595 321,347 

Net returns •••.•••.••••••..•..•••••••..•.•• do •••• 76,079 125,295 214,610 264,859 325,230 248,774 
Capital withdrawals: 

Land purchases .•••••••••••••••.•••. · ...••• do .... 0 0 0 195,607 364,478 555,115 

Machinery purchases •••••......••••••••.•. do •••• 5,381 8,762 15,935 0 0 0 

Livestock purchases ••••.••••••••••••••.•. do •••• 5,776 7,058 12,835 0 0 0 

Capital consumed ••••••••••••••.••.••..••• db •... 15,000 15,000 15,000 15,000 15,000 15,000 

Total. ••••••••••.••••••••••••••.••.•••• do .•.. 26,157 30,820 43,770 210,607 379,478 570,115 

Net cash capital generated •.•.••••••••••••. do •••• 49,922 94,475 170,840 54,252 -54,248 -321,341 
Ending mmed cash capital. •••••.•••••••.••• do ••.• 56,028 150,503 321,343 375,595 321,347 6 

Value of controlled resources ••••••.....••• do .••. 439,771 872,147 1,657,357 1,711,609 1,657,361 1,280,020 

Net worth (end of period) ••••••..•....••••• do .•.. 176,251 286,547 486,157 736,016 1,046,246 1,280,020 

Criterion function: Present value of land 
principal paymtmts ••••••••.•••••.••••••• • •• do •••. 321,895 

Present 1Tiilue of net returns ••..••••••.••••••. do •.•• 458,088 
Undisco.unted level of net returns •••••••••••. do •••• 1,254,847 
Starting level of owned capital •••••••••••••. do .••• 115,172 

1 Starting situation 426 acres of owned land, ~,585 average value of equipment, $2,241 investment in livestock, and $6,106 owned 

capital. 



Table 5.--Farm size after 30-year growth period for specified methods of land 
acquisition, capital borrowing, and consumption levels 

Consumption level 
Method of land Capital 

acquisition and starting borrowing 50 percent 25 percent 
farm size limit1 of net of net 

returns returns 

Percent Acres Acres 
Purchase only: 

{ 12.5 870 1,337 213 acres •••••••.••.•••••••..•••..•••••.... 25.0 882 1,357 

426 { 12.5 1,627 2,459 acres ................................... 25.0 1,652 2,504 

Rent: 

213 {1-2.5 3,800 8,624 acres •••..•••••••••••.•.•.•••••••••.••• 25.0 4,460 10,111 

426 acres .................................. { 12.5 I 6,118 14,143 
25.0 7,122 16,078 

1 Capital borrowing limit is expressed as a portion of the value of unmortgaged 
mmed land. 

Table 6.--Value of net worth accumulated during the 30-year growth period for 
specified methods of land acquisition, capital borrowing, and consumption 
levels1 

Consumption level 
Method of land Capital 

acquisition and starting borrowing 50 percent 25 percent 
farm size limit2 of net of net 

returns returns 

Percent ~ Dollars 
Purchase only: 

{ 12.5 134,414 265,405 213 acres ......................... : • ...... 25.0 136,868 270,149 

426 acres ................................. { 12.5 248,386 481,757 
25.0 253,725 492,231 

Rent: 

213 { 12.5 248,111 639,426 acres ................................. 25.0 284,632 743,111 

426 acres ••••••••••.••••••.•.••••••••••.•• {12.5 402,194 1,051,216 
25.0 455,733 1,180,664 

1 The starting value of net worth is $62,931 for the 213-acre farm and $115,172 
for the 426-acre farm. 

2 Capital borrowing limit is expressed as a portion of the value of unmortgaged 
owned land. 
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Table ?.--Present value of the stream of net returns after 30-year growth period 
for specified methods of lruld acquisition, capital borrowing, and consumption 
levels 

Consumption level 
Method of land Capital 

acquisition and stru,ting borrowing 50 percent 25 percent 
farm size limit1 of net of net 

returns returns 

Percent Dollars Dollars 

Purchase only: 
{ 12.5 101,509 126,143 

213 acres ••••••••••••••••••.••••••••••••••• 25.0 104,020 129,003 

426 { 12.5 193,481 234,645 
acres ................................... 25.0 199,193 241,134 

Rent: 

213 { 12.5 167,047 256,228 
acres ••.•••••••••••••••••••••••.••••••• 25.0 194,397 299,683 

426 acres ••••••••••••••••••.••.•••••••••••• { 12.5 274,828 424,905 
25.0 311,898 476,882 

1 Capital borrowing limit is,expressed as a portion of the value of unmortgaged 
owned land. 

Table 8.--Undiscounted value of the stream of net returns after 30-year growth 
period for specified methods of land acquisition, capital borrowing, and 
consumption levels 

Consumption level 
Method of land Capital 

acquisition and starting borrowing 50 percent 25 percent 
farm size limit1 of net of net 

returns returns 

Percent Dollars Dollars 
Purchase only: 

213 acres .••••.•.•••••••••.••••••..•••••••• { 12.5 268,828 353,873 
25.0 273,736 360,200 

426 {12.5 496,776 642,343 
acres .................................. 25.0 507,449 656,308 

Rent: 

213 {12.5 496,220 852,570 
acres ••••••..••••••.••••••••..••••••••• 25.0 571,263 990,817 

426 acres ••••••••••••••••••••••••••••••• , •• {12.5 I 
804,387 1,401,622 

25.0 911,467 1,574,221 

1 Capital borrowing limit is expressed as a portion of the value of unmortgaged 
owned land. 
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during each year of the last production period is shown in table 5, 
the accumulated value of net worth during the 30-year growth 
period in table 6, the present value of the stream of net returns 
in table 7, and the undiscounted stream of net returns in table 8. 
Organization of resources, farm operation, consumption levels, 
and capital accumulated for each of the situations represented. 
in tables 5 through 8 are· shown in appendix tables 26 through 41. 

Least growth, in terms of acre$ operated (or any of the other 
measures) during the last production period, occurs for the 
smallest starting farm size, lowest capital borrowing level, and 
highest consumption level, and where land acquisition is limited to 
purchasing only. This size of operation is 870 acres, compared 
with 16,078 acres operated where maximum growth occurs. 

Maximum growth occurs with a larger starting farm size, higher 
capital borrowing level, and lower consumption level, and where 
the alternative of renting land exists. In all cases, the objective is 
assumed to be one where the present value of the stream of net 
returns is maximized over the 30-year planning period. 

METHODS OF LAND ACQUISITION 

Maximum growth and capital accumulation occur when all addi
tional land operated is rented rather than purchased. With a 426-
acre starting farm size, a 12.5 percent capital borrowing limit, 
and a 50 percent consumption level, the ending farm size after 
30 years is 6,118 acres where all additional land operated is 
rented and only 1,627 acres where all additional land operated 
must be purchased (table 5). In terms of value of net worth ac
cumulated, renting all additional land acquired over the 30-year 
period results in an accumulated value of $402,194. Purchasing 
additional land operated results in an accumulated value of 
$248,386 which is about 62 percent of the level accumulated by 
renting (table 6). 

Where land acquisition may occur through renting, the acreage 
operated ranges from 557 acres in the first production period to 
6,118 acres in the last production period (appendix table 38). Total 
acres operated and owned capital accumulated increase at an 
increasing rate, with most of the growth occurring during the last 
15 years. The maximum amount of capital, $12,780, is borrowed 
annually. Consumption levels or annual capital withdrawals for 
purposes other than reinvestment into the firm, specified to the 50 
percent of the forthcoming net returns, range from $5,017 in the 
first period to $25,697 in the last. Consumption during production 
period 3, when 1,855 acres of land are operated (a little less than 
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3 sections of land), is about $10,000 annually. Ending net worth 
increases to $517,366 at the end of production period 6 (table 6 
and appendix table 38). This is $402,194 above the starting net 
worth, which is $115,172. The present value of the stream of net 
returns over the 30-year period is $274,828 (table 7). 

For the same starting farm size (426 acres), capital borrowing 
limit (12.5 percent), and consumption level (50 percent), capital 
accumulation and growth are significantly less when land acquisi
tion is limited to purchasing all additional land operated. Under 
this· condition, the size of operations ranges from 493 acres in the 
first period to about 1,600 in the last production period (table 6 
and appendix table 30). The total interest and principal payments 
for land on an amortized basis require more capital outlay than 
does renting land, and the ability to borrow capital is reduced 
because owned assets must be mortgaged to obtain a real estate 
loan. Under these conditions, with 67 acres of land purchased, 
$10,404 is borrowed annually during the first production period. 
In the second production period, with 268 acres of land purchased 
through an amortized loan, only $1,113 of capital is borrowed on 
an annual basis. No capital is borrowed after the second produc
tion period. All collateral or security value is utilized by mort
gaging owned land in cirder to purchase land through the amortized 
real estate loan. All eol~ateral or security value is utilized during 
this period, as it is during all production periods. 

Annual consumption levels for this situation, at 50 percent of the 
net returns, range from $4,600 during the first period to over 
$12,000 during the last production period. Both net returns (and, 
therefore, consumption levels) and the accumulation of net worth 
during the first two production periods compare somewhat favor
ably with those where land may be rented. However, during sub
sequent periods the dUferences become large. 

The present value of net returns, when additional land operated 
must be purchased, is $193,481 (table 7). This is about 30 percent 
below the value forthcoming when land may be rented. 

EFFECT OF STARTING FARM SIZE 

When the starting owned land is 213 acres (half of the starting 
level previously assumed), growth in terms of both acres operated 
and additional value of net worth accumulated at the end of the 
30-year period is decreased by about 37 percent when land may 
be rented. This occurs with the same borrowed capital limits and 
consumption levels (12.5 and 50 percent, respectively) as for the 
426-acre starting si:z:e. The starting security value or collateral 
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is less for the smaller starting size since this value is based upon 
the value of owned land. When starting with 213 acres the total 
acreage operated increases from 342 acres in period 1 to 3,800 
acres (about 6 sections of land) during production period 6 (table 5 
and appendix table 34). The maximum amount of capital is borrowed 
each year, about $6,400 annually. Net cash capital generated ranges 
from $12,016 in the first period to $66,513in the last. On an annual 
basis this is $2,403 during the first production period and $13,303 
during the last period. 

Consumption levels, specified to be 50 percent of net returns, 
and the resulting level of capital accumulated appear to be low for 
a starting farm size of 213 acres. Withdrawals for consumption 
on an annual basis are $2,539 during the first production period 
(appendix table 34), During the second production period, whEm 
about a section of land is operated,. annual consumption is less 

·than $5,000. Annual consumption increases to over $10,000 only 
after 20 years of operations or during the last two production 
periods. The present value of net returns over the 30-year period 
(6 percent discount rate) is $167,047. This is about 61 percent 
of the value of the stream of net returns resulting with a starting 
farm size 'of 426 acres of owned land. 

With the starting level of owned land equal to 213 acres and land 
acquisition limited to purchasing only, growth in terms of acres 
operated is limited to the purchase of about a section of land during 
the 30-year planning period. Land purchases range from. 66 acres 
in the first production period to 165 acres in the last period and 
total acres operated range from 279 to 8 70 acres in the same 
period (appendix table 26). The growth and capital accumulation 
process is very similar, but on a smaller scale, to the growth 
process for the starting farm size of 426 acres under the same 
conditions of land acquisition. Consumption levels are low, a 
little more than $2,000 per year during the first production 
period and less than $5,000 for the first 20 years of the 30-year 
planning period. The maximum consumption level on an annual 
basis, which occurs during the last production period, is about 
$7,100. 

In general, different starting farm sizes for the same levels of 
consumption, capital borrowing, and land acquisition result in quite 
different rates of growth and capital accumulation. After the 30-
year growth period the difference between the ending farm sizes, 
in most cases, is not quite double for the two different starting 
sizes (table 5). 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, consumption, and 
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land acquisition are the least limiting. The starting size of land 
resource becomes less important or less restricting, in terms of 
determining growth rates, when more capital is made available for 
expansion. 

Several significant points are already apparent from these 
simulated growth situations. Competition for farm resources, 
especially land, is not an explicit part of the model used in the 
analysis. Competition for these resources would increase the 
price of land (whether rented or purchased) and might also cause 
farmland operated to be scattered over a wide area. Both of 
these conditions would increase land acquisition costs. Even 
though 'competition i1; not considered, farm firm growth rates 
and capital accumulation portrayed by the growth situations are 
not phenomenal. Star1ting with sizable assets, including 426 acres 
of owned land and renting all additional land operated, only 557 
acres of land are operated during the first 5-year production 
period, with an annual consumption level of about $5,000 (appendix 
table 38). Less than 3 sections of land are operated during the 
first 3 production periods (first 15 years of the planning period) 
with a consumption level of about $10,000. The level of growth 
and capital accumulation is even less when all additional land 
operated must be purchased. 

With rented land unlimited, a starting farm size of 213 acres 
of owned land, and net worth of $62,931, 1 section of land can be 
operated through the second period with a consumption level less 
than $5,000 (appendix table 34). Less than 2 sections are operated 
at the end of the first 15 years of the planning period. This start
ing size of assets allows 342 acres to be operated during the first 
production period. With a consumption level of about $2,500 each 
year, the annual inc:rease in net worth is $2,539. A consumption 
level or capital withdrawal of about $5,000 would result in a 
static situation with respect to growth. This level of capital with
drawal 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 size of assets at the 
end of each 5-year production period would be the same as the 
starting size. 

NONLAND CAPITAL BORROWING 

The effect of different nonland capital borrowing levels, measured 
in terms of acres operated (table 5), does not appear to be signifi
cant 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. 
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The reason for this is that, where land is purchased, relatively 
small amounts of nonland capital are borrowed over the 30-year 
growth period. This capital is borrowed only at the first part of 
the planning period where owned capital levels are comparatively 
low (appendix tables 26-33). During the rest of the planning period 
the security value of collateral 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 valuable 
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. 

Where the method of land acquisition is renting, all security or 
collateral value is utilized for nonland capital borrowing, and quite 
different levels of capital are actually borrowed (appendix tables 
34-41 ). Under these conditions, differences in farm sizes range from 
660 to 1,935 acres for the two different capital borrowing levels 
with equal starting farm sizes and consumption levels (table 5). 
Annual differences in borrowed capital 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 (appendix tables 34-41). Over a 
30-year period the total amount of these differences is quite sub
stantial. 

With rented land unlimited and starting with 213 acres of owned 
land, reducing borrowed capital from 25 percent ($12, 780 annually) 
to 12.5 percent ($6,390 annually) reduces the value of the stream of 
net returns by about 14 percent for the lower consumption level 
and by about 13 percent for the higher consumption level. The re
duction in the stream of net returns for the different capital borrow
ing limits when starting with the larger farm size is about 12 per
cent (table 8 ). 

With the starting level of owned cash capital $6,106 and without 
an alternative of borrowing additional capital, a consumption level 
of $3,000 annually cannot be met. However, the present value of 
the stream of net returns is maximized, and annual fixed costs are 
met when $1, 816 capital is withdrawn annually for consumption 
during the first production period (table 9). Under these conditions, 
only 152 acres of the 426 acres of owned land can be operated in 
the first production period. 

Net capital generated during the first production period is 
$2,274. This capital plus the starting capital ($6,106) makes $8,380 
owned capital available at the beginning of production period 2. 
With this amount of capital available, only 212 acres can be operated 
during period 2. This operation generates enough capital so that the 
specified withdrawal for consumption may be made during the period. 
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~ Table 9.--Farm organization, capital accumulation, and growth resulting from maximum present value of net returns, capital use 

restricted to owned capital1 

'· Production period 

Item. 
l 2 3 4 5 6 

Annual situation: 
Land operated ..•.•.••••••.•.••••.••••..... Acres •• 152 212 426 l,lS4 2,63S 5,225 

Land owned ...•.•....•.•••.••.•••••.•••... do •••• 426 426 426 426 426 426 

Land rented ••..•••••.•.•••..••.•.••...••• do •.•• 0 0 0 75S 2,212 4,799 

Gross sales •••.•••.••••.••.••••.•••.•• dollars .••• 6,54S 9,133 1S,352 51,007 113,645 225,093 

Operating and overhead capital. ••••••.•.••• do .••• 4,277 

I 

5,360 9,247 35,167 S7,232 179,733 

Constunption capital. ..•••••••••••..••••.••• do ••.• 1,816 3,000 3,000 3,000 3,000 3,uuo 

Production period totals: 
Starting owned cash capital ••••.•••••.••••• do .••. 6,106 S,3SO 12,247 42,773 99,S13 199,707 

Net returns •••••••••..••.•••..•••••.•.•.•.• do ••.• 11,354 1S,S67 45,526 79,197 132,066 226,S02 

Capital withdrawals: 
Machinery purchases •••••••.•••••••••..••• do .... 0 0 0 3,170 9,524 16,945 

Livestock purchases ••••••.••..•••••.••..• do •••. 0 0 0 3,9S7 7,64S 13,60S 

Capital consumed ••..•••••••.•••••••••.••• do •..• 9,080 15,000 15,000 15,000 15,000 15,000 

Total. ................................. do •••• 9,0SO 15,000 15 ,ooo 22,157 32,172 45,553 

Net cash capital generated ..•••••.•..•••.•. do •••• 2,274 3,S67 30,526 57,040 99,S94 1Sl,249 

Ending owned cash capital ••.••••••••••••••• do ..•• S,3SO 12,247 42,773 99,Sl3 199,707 3S0,956 

Value of controlled resources •••••.••••.••• do .•.• 117,446 121,313 15l,S39 397,956 S63,9S2 1,696,664 

Net worth (~nd of period) •.••.•••••...••••. do •.•• 117,446 121,313 15l,S39 216,036 333,102 544,904 

Criterion function: Present value of 
net returns .•..••...••..•..•••..•••..•••.•. do •.•• 146,586 

Undiscounted level of net returns •...•••.•••• do •••• 513,Sl2 

Starting level of owned capital •.•••••••••..• do •••• 115,172 
------- ------------ --- - - --- ----- - ------ ---------

1 Starting situation 426 acres of owned land, $4,5S5 average value of equipment, $2,241 investment in livestock, and $6,106 owned 

capital. 



Net capital generated during the second production period is 
$3,867, which brings ending capital to $12,247. This level of capital 
is just sufficient to operate all of the 426 acres of owned land. 
Capital accumulation increases rapidly during the last half of the 
planning period. The present value of net returns during the plan
ning period is $146,586 and the value of undiscounted net returns 
is $513,812. 

The effect of limiting capital use to owned capital is to restrict 
capital accumulation when owned capital is insufficient to cover all 
operating expenses. When owned capital does cover operating 
expenses and no capital is borrowed, the ending capital of pro
duction period 2 is the amount required 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 four production periods is $542,600. The difference over 
the 20 years is $59,000. The alternative of borrowing $12,780 
annually increases net returns, on an average, by almost 
$3,000. 

EFFECTS OF HIGHER CONSUMPTION LEVELS 

The different levels of consumption, where other factors are 
held constant, result in significantly different growth rates during 
the 30-year period (tables 5-8). The specifiedlevelof consumption, 
25 percent of the net returns, is probably too low considering 
family needs, income taxes, and other capital withdrawals asso
ciated with farming, unless other sources of income exist (see 
appendix tables for consumption levels). However, the higher 
consumption levels retard growth significantly and retard it 
most where land is rented and where capital is least limiting. 
This is because capital accumulation increases at an increasing 
rate. 

In addition to the situations represented in tables 5-8, other 
levels of capital withdrawal were specified to analyze further the 
effects of consumption levels on capital accumulation. The consump
tion function specified for this purpose is of the type c = a t bY. The 
value of a is$ 3, 000 andY is the level of net returns. Three different 
capital withdrawal levels (assumed to be for consumption purposes) 
are analyzed. These levels are b =25, 50, and 75. The larger start
ing farm size (426 acres) was assumed. The nonland capital borrow
ing limit was assumed to be 50 percent of the value of unmortgaged 
owned land. 
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Marginal Propensity to Consume Equal to 25 Percent of Net 
Returns 

When capital withdrawals for consumption are $3,000plus 25 per
cent of net returns, total operations range from 1,438 acres in the 
first production period to 14,114 acres in the last period (table 10). 
All expansion of operati.ons occurs through renting land. The maxi
mum level of operations, 14,114 acres, is less than half as large as 
it is when only the minimum capital withdrawal is specified (see 
table 3). 

The minimum capital withdrawal for consumption in the first 
production period is about $6,650 annually. The total value of capital 
withdrawn for consumption over all of the planning period is 
$450,452. Total capital withdrawals, which include all capital in
vestments and consumption, over the 30-year planning period amount 
to $610,049, which is about $147,600 higher than the withdrawals 
where minimum consumption levels ($3,000 annually) are specified. 
The present value of the stream of net returns over the planning 
period is $453,960, and the undiscounted value of the stream of 
net returnsis$1,441,806whichismorethanhalf the value of returns 
when minimum consumption levels are specified. 

Marginal Propensity to Consume Equal 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 consump
tion level, are quite restrictive upon capital accumulation. With 
higher consumption levels, the maximum size of operation is re
duced to 5,425 acres in the last production period (table 11). Land 
expansion, which occurs through renting land, ranges from 933 
acres in the first period to almost 5,000 in the last 5-year period. 

Capital withdrawals for consumption range from about $10,000 
annually in production period 1 to about $25,000 annually in the 
last period. These maximum consumption levels, which occur in 
the last production period, are almost $5,000 lower than the maxi
mum consumption levels when a marginal propensity to consume 
of 25 percent of net returns is specified. The total value of con
sumption over the 30-year period is $479,401, which is only about 
$29,000 more than the total value of consumption when 25 percent 
of net returns is specified. The higher specified level of consump
tion (in terms of percentage of net returns) increases consumption 
in the first 4 production periods but decreases it in the last 2 
periods. 
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Table 10.--Farm organization, capital accurrrulation, and growth resulting from maximum present value of net returns, propensity to consume 
equal to 25 percent of net returns~ 

Item 

Annual situation: 
Land operated .............................. acres •• 

Land owned •••••...•••..•••••...•••••••••• do •••• 
Land rented ••••..•••••••.•..••.•..•..•.•• do ...• 

Gross sales •.••••..••..••••.•.••••.....• dollars .• 
Operating and overhead capital ...••.••..••• do .••. 
Borrowed capital •.••••••..••••••••••••.•••• do .•.• 
Consumption capital. ....................... do ...• 

Production period totals: 
Starting owned cash capital .•••.•.•••••••.. do •••. 
Net returns ................................ do .... 
Capital withdrawals: 

Machinery purchases ...................... do •.•• 
Livestock purchases ••.•••••.•••••••••••.. do •••. 
Capital consumed ••.••••.•••.•.•••..••••.. do •••. 

Total. •••••••••• , ••...••••••••••••••••. do .••. 

Net cash capital generated ••••••••••••••••• do •••• 
Ending owned cash capital .••••...•••..••••• do •.•. 
Value of controlled resources' •.••••....••• do .••• 
Net worth (end of period) .................. do .... 

Criterion funct).on: Present value of 
net returns .....••••.•••.•••.••.••.••.••... do •••. 

Undiscounted level of net returns .••••.•••••. do •••. 
Starting level of owned capital .••••...•••••• do .•.• 

l 
---

1,438 
426 

l,Ol2 
61,954 
47,356 
51,120 
6,650 

6,106 
72,990 

4,820 
5,323 

33,248 

43,391 

29,599 
35,705 

397,794 
154,914 

453,960 
1,441,806 

115,172 

2 

2,252 
426 

1,826 
97,017 
76,390 
51,120 
8,157 

35,705 
103,135 

5,315 
4,281 

40,784 

50,380 

52,755 
88,460 

655,505 
217,265 

Production period 

_! __ I_ 4 5 ~ 

3,568 5,645 8,928 14,114 
426 426 426 426 

3,142 5,219 8,502 13,688 
153,716 243,199 384,605 608,049 
123,433 197,668 314,980 500,351 

51,120 51,120 51,120 51,120 
10,571 14,383 20,406 29,924 

88,460 171,505 302,755 510,149 
151,416 227,653 348,125 538,487 

8,594 13,564 21,434 33,869 
6,923 10,926 17,266 27,282 

52,854· 71,913 102,031 149,622 

68,371 96,403 140,731 210,773 

83,045 131,250 207,394 327,714 
171,505 302,755 510,149 837,863 

1,069,907 1,724,127 2,758,141 4,391,646 
315,827 471,567 717,661 1,106,526 

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



~ Table 11.--Farm organization, capital accumulation, and growth resulting from maximum present value of net returns, propensity to 
consume equal to 50 percent of net returns~ 

Item 
Production period 

I 
1 2 3 4 5 6 

Annual situation: 
Land operated •• , •••.•••••••••.••••••••••• acres •• 1,359 1,722 2,268 3,011 4,030 5,425 

Land owned ••••••••••••••.•.•••••••.••••• do .•.• 426 426 426 426 426 426 

Land rented ••••••••••••••••••••••••••••• do •••• 933 1,296 1,842 2,585 3,604 4,999 

Gross sales •••••••••••••••••••••..••••• dollars •• 58,540 74,170 97,687 129,710 173,595 233,709 

Operatir€ and. overhead capital······=~====do ••• = 44,511 57,374 76,879 103,428 139,811 189,649 
Borrowed capital. •••••••• , ••••• , •• , •• , •••• do •••• 51,120 

I 
51,120 51,120 51,120 51,120 51,120 

Consumption capital. •••••••••••••••••••••• do ..•• 10,014 11,398 13,404 16,141 19,892 25,030 

Production period totals: 
Starting owned cash capital ••••••••••••••• do •••• 6,106 16,968 39,682 70,266 112,209 169,660 
Net returns ••••••••••• , •••••••• , .......... do •••• 70,143 83,983 104,040 131,414 168,922 220,302 
Capital withdrawals: 

Machinery purchases ••••••••••••• ; ••••••• do •••• 4,302 2,370 3,565 4,854 6,652 9,112 
Livestoc~ purchases ••••••••••••••••••••• do •••• 4,908 1,908 2,871 3,910 5,358 7,340 
Capital consumed •••••••••••••••••••••••• do •••• 50,071 56,991 67,020 80,707 99,461 125,151 

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

Net cash capital generated •••••••••••••••• do •••• 10,862 22,714 30,584 41,943 57,451 78,699 
Ending owned cash capital. .••.•••••••••••• do •••• 16,968 39,682 70,266 112,209 169,660 248,359 
Value of controlled resources •••••••••••.• do •••• 359,164 473,276 641,336 870,363 1,184,384 1,614,335 
Net worth (end of period) ••••••••••••••••• do •••• 135,244 162,236 199,256 249,963 319,424 414,575 

Criterion function: Present value of 
net returns •••••..•••...•.•.•••...•••.•••• do •••• 285,984 

Undiscounted level of net returns ••••••••••• do ..•• 778,804 
Starting level of owned capital.., •• , ••••••• do .... 115,172 

---~---------

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



Marginal Propensity to Consume Equal to 75 Percent of Net 
Returns 

A consumption level equal to 75 percent of net returns plus the 
minimum required level is also restrictive on the growth and 
capital accumulation process. The maximum operation with this 
specified level of consumption is 1,441 acres, only 214 acres more 
than in the first production period (table 12). Rented land increases 
slowly in subsequent periods, 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 first 
production period to about $14,091 in the lastperiod. As a result of 
the retarding effect of higher consumption levels on capital ac
cumulation, consumption levels in the last 4 production periods 
are lower when the marginal propensity to consume is 75 percent 
1:han when it is 50 percent. Also, consumption levels in the last 3 
production periods are lower than when the marginal propensity 
to consume is 25 percent. 

Higher marginal propensity to consume increases consumption in 
the early part of the planning period (early· growth stages), but 
restricts capital accumulation and results in lower consumption 
during later years, and in this case lower total consumption over 
the planning period. The consumption level over the 30-year period 
with a marginal propensity to consume equal to 75 percent of net 
returns totals $403,419. This compares with total consumption 
levels of $450,452 with a propensity to consume of 25 percent and 
$479,401 when the propensity to consume is 50 percent. 

IMPORTANCE OF CAPITAL WITHDRAWALS 

By far, the most significant differences in growth rates occur 
where different methods of land acquisition are specified. For the 
same starting sizes, borrowed capital, and consumption levels, the 
growth and capital accumulation are much less when additional land 
operated must be purchased than when additional land operated 
may be rented (tables 5 through 8). 

The reason for the wide differences in growth rates when land is 
rented and purchased can now be fully evaluated. Purchasing land 
rather than renting requires that more capital be withdrawn from 
the capital generating stream. The difference in capital require
ments between renting and purchasing land on an amortized basis 
is $4 per acre. The total land payment, which includes interest and 
principal, is $4 per acre more than the annual cost of renting. To 
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~ Table 12.--Farm organization, capital accumulation, and growth resulting from maximum present value of net returns, propensity to 
consume equal to 75 percent of net returns 1 

Item 

Annual situation: 
Land operated ............................ acres •• 

Land owned •••••••••••••••••••••••••••••• do •••• 
Land rented .•••••••••••••••••••••••••••• do .••• 

Gross sales •••••••••••••••••••••••••••• dollars •• 
Operating and overhead capital •.•••••••••• do •••• 
Borrowed capital •••••••••••••.••••••••.••• do •••• 
Consumption capital. ...................... do ... . 

Production period totals: 
Starting owned cash capital ••••••••••••••• do •••• 
Net returns ••••••••••••••••••••••••••••••• do •••• 
Capital withdrawals: 

Machinery purchases ..................... do •••• 
Livestock purchases ••••••••••••••••••••• do •••. 
Capital consumed ••••••••••• ~ •••••••••••• do .... 

Total. •••••••••••••••••••••••••••••••• do •••• 

Net cash capital generated •••••••••••••••• do •.•• 
Ending owned cash capital ••••••••••••••••• do •••• 
Value of controlled resources ••••••••••••• do •••• 
Net worth (end of period) ••••••••••••••••• do •••• 

Criterion function: Present value of 
net returns •••••••••.••••••••••••••••••••• do •••• 

Undiscounted level of net returns ••••••••••• do •••• 
Starting level of owned capital ••••••••••••• do •••• 

l 

1,227 
426 
801 

52,879 
39,635 
48,459 
12,933 

6,106 
66,220 

3,444 
4,216 

64,665 

72,325 

-6,105 
l 

308,967 
116,727 

186,040 
417,891 
115,172 

2 

1,261 
426 
835 

54,329 
40,875 
51,120 
13,091 

l 
67,275 

220 
177 

65,456 

65,853 

1,422 
1,423 

318,946 
118,546 

Production period 

3 

1,295 
426 
869 

55,810 
42,100 
51,120 
13,283 

1,423 
68,551 

224 
181 

66,413 

66,818 

1,733 
3,156 

329,244 
120,684 

4 

1,336 
426 
910 

57,574 
43,561 
51,120 
13,510 

3,156 
70,064 

267 
216 

67,548 

68,031 

2,033 
5,189 

341,600 
123,200 

5 

1,385 
426 
959 

59,648 
45,279 
51,120 
13,777 

5,189 
71,843 

314 
253 

68,883 

69,450 

2,393 
7,582 

356,320 
126,160 

6 

1,441 
426 

1,015 
62,089 
47,301 
51,120 
14,091 

7,582 
73,938 

370 
298 

70,454 

71,122 

2,816 
10,398 

373,244 
129,644 

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



illustrate the higher capital withdrawals required when land is pur
chased, assume that additional land operated is purchased rather 
than rented in the situation illustrated in appendix table 38. During 
the third production period, 1,429 acres are rented. If this land was 
purchased on an amortized basis, the $4 per acre difference would 
amount to a total difference of over $5,700 per year or $28,500 
for the 5-year production period. The effect of these additional 
capital withdrawals on growth and capital accumulation is apparent 
from observing the growth differences for the different consump
tion levels shown in tables 10 through 12. Land purchases might 
also take place on a cash basis ($240 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 growth only after capital levels are built up and when 
security values, used to purchase land by real estate loans, become 
limiting. 

Another growth- retarding situation exists when land is 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 required to gain back collateral once it is committed to 
secure a real estate loan, because annual land payments for a long 
period of time include mostly interest payments with only a small 
portion of the payments for principal. This real estate debt reduces 
the maximum amount of cash capital that may be borrowed. Limit
ing the amount of cash capital borrowed affects the rate of firm 
growth. Therefore, purchasing land reduces growth, both by in
creasing capital withdrawals and by reducing the amount of capital 
borrowed. 

It is very important that this analysis of capital accumulation 
not be misunderstood with respect to the alternatives of renting or 
purchasing additional land operated. It is assumed that land may be 
rented at an annual cost of $12per acre. Land 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 capital 
may be accumulated at a much faster rate when land is rented rather 
than purchased. This does not necessarily mean that land should be 
rented rather than purchased in order to achieve maximum growth 
rates. On the other hand, it 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 capital withdrawals. 
Under specific conditions, capital withdrawals associated with pur
chasing land (total annual payment) may be less than those asso= 
ciated with renting land. Under these conditions, purchasing land 
would tend to maximize growth rates. 
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MINIMUM STAHTING EQUITY AND CAPITAL 
ACCUMULATION HEQUffiEMENTS FOR SPECIFIC 

GROWTH OBJECTIVES 

To this point in the analysis, the capital accumulation 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 directed to determining the minimum starting capital 
or equity requirements for specified growth objectives subject to 
different conditions of growth variables. This approach not only 
establishes the minimum resource requirements but also shows 
the farm organization and operation over time necessary to fulfill 
the specified growth objectives. 

In minimizing starting equity, it is assumed that a farm operator 
starts with no farm resource except management ability. The model 
used in the analysis minimizes the starting capital required to 
establish the farm, produce, and fulfill the specified growth con
ditions. These conditions may be the fulfillment of certain farm 
family consumption levels over time or the accumulation of certain 
equity levels at the end of the planning period. The model used in 
this analysis is constructed in such a way that owned capital is the 
only limited resource; if capital is available, all other resources 
may be purchased at their average value to establish the farm. 
Owned capital is minimized by maximizing net returns over time 
subject to, for all practical purposes, infinite costs per unit of 
starting owned capital (see table 2). This procedure minimizes 
starting owned capital subject to the growth restrictions, 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 require
ments for farm operation and family consumption purposes. This 
is possible because resource purchases establish an equity 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. 

For Spec.ified Consumption Levels 

Minimum equity requirements were determined for constant 
and increasing consumption levels under various tenure situations. 
Constant costs and prices are presently assumed. The effect of 
increasing land values is analyzed in a later section. 
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RENTED LAND 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 13). Capital withdrawals for con
sumption are held constant over time and are assumed to be $3,000 
annually. No growth conditions are specified, but it is required 
that the ending equity level (at the end of the 30-year period) 
be equal to or greater than the starting equity. 

The net returns during the first 5 years are $15,766, only slightly 
more than the $15,000 capital consumed during the same period. 
Other capital withdrawals include a total of $21,565 for equipment 
and livestock purchases. Owned capital at the end of the first pro
duction period is $12,226. The ending equity or net worth after the 
first 5 years of operation is $18,791, which includes $6,565 in 
average value of equipment and livestock and $12,226 in cash. 

Equipment and livestock resources are maintained or replaced 
by annual operating and overhead expenses. Therefore, operating 
and total capital requirements in subsequent production periods de
crease somewhat because additional equipment and livestock pur
chases are not required. The total capital withdrawals are equal 
only to the $15,000 consumption level during these periods. The 
ratio of owned to borrowed capital also decreases in these periods 
with more than $3,000 borrowed annually. Thecomplementof equip
ment (which was mortgaged during period 1) and livestock is used 
as collateral for the $3,282 borrowed capital in period 2. 

The stream of net returns from operations over the 30-year 
period totals $90,000. This is also the level of capital withdrawn 
from the farm firm (for consumption capital). The $6,565 with
drawn for equipment and livestock purchases becomes, of course, 
a part of the farm firm. The $18,025 starting equity is maintained 
at the end of the 30-year planning period; it includes $11,461 of 
owned cash capital and the $6,565 invested in livestock and equip
ment (production period 6, table 13). 

Increasing consumption over time increases the starting capital 
somewhat and requires farm growth to increase substantially. Al
though the specified annual consumption level during the first pro
duction period is again $3,000 (as in the former situation with con
stant consumption over time), the minimum starting level of owned 
capital is increased by about $1,800 or to $19,811 (table 14). The 
starting size of operation increases by 55 acres. The increased 
size of operation is required so that the farm may grow to satisfy 
the higher annual capital withdrawals for consumption in the later 
production periods. Increases in annual capital withdrawals by 
$1,000 each production period are roughly equivalent to increasing 
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~ Table 13.--Farm organization, capital accumulation, and growth resulting from minimum starting level of owned capital necessary to 
obtain $3,000 consumption level over time, rented land unlimited1 

Production period 

Item 
1 2 3 4 5 6 

Annual situation: 
Land operated ••••••••••••••••••••••••••.• acres •• 379 365 364 364 362 357 

Land rented ••••••••••••••••••••••••••••• do •••• 379 365 364 364 362 357 
Gross sales ................................ dollars .... 16,327 15,704 15,696 15,704 , c: t::.r'lrl 

.L....J,...J/1 15,359 
Operating and overhead capital •••••••••••• do •••• 13,174 12,705 12,699 12,715 12,630 12,464 
Borrowed capital. ••••••••••••••••••••••••• do •••• 997 3,282 3,282 3,282 3,282 3,282 
Consumption capital. •••••••••••••••••••••• do •••• 3,000 3,000 3,000 3,000 3,000 3,000 

Production period totals: 
Starting owned cash capital ••••••••••••••• do •••• 18,025 12,226 12,220 12,204 12,151 11,985 
Net returns ••••••••••••••••••••••••••••••• do •••• 15,766 14,994 14,984 14,947 14,834 14,476 
Capital withdrawals: 

Machinery purchases ••••••••••••••••••••• do •••• 4,571 0 0 0 0 0 
Livestock purchases ••••••••••••••••••••• do •••• 1,994 0 0 0 0 0 
Capital consumed ........................ do •••• 15,000 15,000 15,000 15,000 15,000 15,000 

Total. ••••••••••• , ................... ,do •.•• 21,565 15,000 15,000 15,000 15,000 15,000 

Net cash capital generated •••••••••••••••• do •••• -5,799 -5 -16 -53 -166 -524 
Ending owned cash capital ••••••••••••••••• do •••• 12,226 12,220 12,204 12,151 11,985 11,461 
Value of controlled resources ••••••••••••• do •••• 109,751 106,385 106,129 107,076 105,430 103,706 
Net worth (end of period) ••••••••••••••••• do •••• 18,791 18,785 18,767 18,718 18,522 18,028 

Present value of net returns •••••••••••••••• do •••• 42,590 
Undiscounted 1evel- of net returns •• , •••••••• do •••• 90,000 
Starting level of owned capital ••••••••••••• do •••• 18,025 
------- --------- ---

1 The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital ($18,025). 
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Table 14.--Farm organization, capital accumulation, and growth resulting from minimum starting level of owned capital necessary to 
obtain increasing consumption levels over time, rented land unlimited1 

Item 

Annual situation: 
Land operated •••••...•••••••••••...•••••• acres .• 

Land rented ••••.•...•••••••..••.•••••••• do .••. 
Gross sales ••••••.•.•••••••••••..•••••• dollars .. 
Operating and overhead capital •••••••.•.•• do .••• 
Borrowed capital. •••.•.••.• , ............. , do .... 
Consumption capital .••••.•.•••••••••..•.•• do •••• 

Production period totals: 
Starting owned cash capital ••.•...•••••••• do .••. 
Net returns .• ,, ••.•••.••••• , •••.•••..••••• do •••• 
Capital withdrawals: 

Machinery purchases ....•..•••.••...•..•• do ••.. 
Livestock purchases •.••••• , •.••..• ,.,, •• do •. ,, 
Capital consumed ........................ do ••. ,. 

Total . . ~ ................... 8 ... e •••••••• do o • ,. • 

Net cash capital generated .....•..•...•... do •.•. 
Ending owned cash capital •••.•.•...••••••• do .... 
Value of controlled resources ......•..•••• do .... 
Net worth (end of period) •. , •......•••..•. do .... 

Present value of net returns ..••...•.•..•.•• do .•.. 
Undiscounted level of net returns •••...•...• do .... 
Starting level of owned capital •....•••.•••• do .••. 

l 2 

434 496 
434 496 

18,677 21,385 
14,825 16,694 

1,140 3,591 
3,000 4,000 

19,811 17,218 

' 
19,258 23,456 

4,571 0 
2,280 331 

15,000 20,000 

21,851 20,331 

l__,jj·''' '·''' 7,218 20,343 
8,229 146,565 
4,069 27,525 
-----~ --- --- --- -

62,925 
165,000 

19,811 

Production period 

3 4 5 6 

571 637 664 580 
571 637 664 580 

24,615 27,454 28,622 25,004 
18,964 21,059 21,965 19,350 
3,788 3,962 4,033 4,033 
5,000 6,000 7,000 8,000 

20,343 23,206 24,833 22,975 
28,257 31,974 33,285 28,770 

0 0 0 0 
394 347 143 0 

25,000 30,000 35,000 40,000 

25,394 30,347 35' 143 40,000 

2,863 1,627 -1,858 -11,230 
23,206 24,833 22,975 11,745 

167,322 185,636 190,401 159,011 
30,782 32,756 31,041 19,811 

---- ----

1 The s~arting situation is the ability to manage; all other farm resources must be purchased with the minimu.'ll owned capital 
($19,811). The required annual consumption level is indicated by consumption capital sho>vn in the table. 
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consumption by about $150 annually 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 in the former situation analyzed, the land 
operated during the perllod is more than 130 acres larger. The value 
of controlled resources is more than $40,000 larger at the end of 
that period (tables 13 and 14). 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 7 5 per
cent to $185,636. 

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 capital withdrawals during 
these periods. The starting capital is minimized when the accu
mulated net worth is used in this way. Since all capital withdrawals 
except capital consumed are 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 are equal to 
capital consumed or $165,000. Specified farm growth conditions 
other than increasing capital withdrawals will be analyzed in a 
later section. 

RENTED LAND LIMITED 

The importance of the method of land acquisition in the growth 
of the farm was previously established. It is important to analyze 
minimum starting equity requirements and growth under conditions 
of purchasing land operated rather than renting. The high propor
tion of owner-operated farms in the area of study perhaps indicates 
that many operators prefer to own land. Also, the analysis should 
include owner-operated farms because the assumption of unlimited 
land available for renting on a wide scale is probably unrealistic. 

Rented Land Limited to Half of Acreage Operated 

The starting equity increases sharply when at least half of the 
total acres operated has to be owned. Under this condition and with 
consumption capital w:ithdrawals of $3,000 annually, the required 
starting level of owned capital is $34,527 (table 15). The required 
starting size of operations is 311 acres. This is 68 acres less than 
the required starting size where all land operated may be rented. 
Net returns per acre are higher where land is owned rather than 
rented. Although land purchases affect capital accumulation, land 
payments (downpayments and principal payments) are not costs and 
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Table 15.--Farm organization, capital accumulation, and growth 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 owned1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated ............................ acres .. 310 301 310 319 336 36!! 

Land owned .............................. do .••• 155 155 155 160 16!! 184 
Land rented ....... , ..................... do .... 155 146 155 160 16!! 184 

Gross sales ••••••.•••••..••.••••••••••. dollars .. 13,381 12,966 13,3!!1 13,755 14,471 15,842 
Operating and overhead capital ••••..•••.•• do •... 10,281 9,922 10,215 10,449 10,904 11,785 
Borrowed capital. •••.•••••••••••••.••••.•• do •••• 8,42!! 11,532 12,431 13,011 14,270 16,88!! 
Consumption captial •..•••••••••••••••••••• do •••• 3,000 3,000 3,000 3,000 3,000 3,000 

Production period totals: 
Starting owned cash capital •••••.••••••••• do ••.. 34,527 865 255 0 0 0 
Net returns ............................... do .••. 15,499 15,219 15,!!29 16,528 17,!!33 20,283 
Gapi tal withdrawals : 

Land purchases •.•• , ..................... do .... 27,956 !!29 1,0!!4 1,482 2,746 5,116 
Machinery purchases •.•.•..•••••••••.•.•• do •••. 4,571 0 0 0 0 0 
Livestock purchases ..................... do .... 1,634 0 0 46 !!7 167 
Capital consumed ........................ do ••.. 15,000 15,000 15,000 15,000 15,000 15 ,ooo 

Total. •••••••.• , ••••••••••••••..•.•••• do ••.. 49,161 15,829 16,084 16,52!! 17,833 20,283 

Net cash capital generated ••••••••••••••.• do .•.• -33,662 -610 -255 0 0 0 
Ending owned cash capital ••••.••••••••••.. do ••.. 865 255 0 0 0 0 
Value of controlled resources •...••••••••• do •••• 81,710 7!!,700 80,!!4,5 82,!!11 86,978 94,825 
Net worth (end of period) •.' .. , ........... do .... 35,026 35,245 36,074 37,602 40,435 45 J 71!! 

Present value of net returns ................ do .... 47,386 
Undiscounted level of net returns ••••••••••• do •••• 101,191 
Starting level of owned capital •..••••••.••• do •••• 34,527 

----

1 The starting sitUation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($34,527). 



do not reduce returns. Annual operating and overhead capital re
quirements in production period 1 are almost$ 3, 000 less than those 
associated with the operation where all land is rented. In terms 
of meeting consumption :requirements, capital substitutes for land. 
However, the relatively large starting equity requirements, where 
land must be purchased,. have significant implications under con
ditions of limited capital. 

Where at least half of the land must be purchased, the net returns 
per acre increase in each subsequent production period, because 
principal payments associated with amortized land purchases in
crease over time as interest payments (costs) decrease. The acres 
of land rented decrease during production period 2 but increase 
to 155 acres again in period 3. The minimum land that must be • 
owned at the beginning is 155 acres, and no additional purchases 
are required to satisfy the consumption requirements. However, 
the returns during the last 3 periods (last 15 years of the planning 
period) are sufficient to satisfy consumption as well as allow addi
tional land to be purchased. No starting owned cash capital is re
quired 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 in each of 
the production periods, and the rate of growth increases during the 
last 3 production periods. Additional land is purchased and rented 
in each of these periods. The mortgage which is required at the 
beginning of period 1 decreases over time and allows more capital 
to be used to expand operations in the later production periods. 

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 ful
fill consumption requirements when land acquisition is limited to 
purchasing or owning land only. However, minimum land and 
minimum total value of controlled resources are not consistent 
with minimum starting equity requirements. The required starting 
equity increases sharply (table 16). The starting level of owned 
capital, $47,000, compares with $34,500 when half of the acres 
operated may be rented.. Although equity requirements are much 
higher, the average capital requirements for annual operating 
expenses and overhead during the first production period are about 
$5,000 less ($8,118 compared to $13,174) when all land is owned 
rather than rented. Capital requirements shift from operating 
(renting land) to investment (land purchases). The amount of capital 
borrowed annually is less when all land must be owned or 
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Table 16.--Farm organization, capital accumulation, and growth resulting from minimum starting level of awned capital necessary to 
obtain $3,000 consumption level over time, land acquisition limited to purchasing land only1 

Item 

Annual situation: 
land operated •••••.•••••••••••••.•••••••• acres .• 

Land owned •••.•••••••••••••.•.•.•••••••• do •..• 
Gross sales ••••.•••••••••••••••..•••••• dollars .• 
Operating and overhead capital ••••.••••••• do •••. 
Borrowed capitaL •••••••••••••••••.••••••• do •••• 
Consumption capital. •• , ••••••••••••.•••••• do •••• 

Production period totals: 
Starting owned cash capital •..•.•.••••••.• do ••.• 
Net returns .••••••••••••••••••••••••••.••• do •••• 
Capital withdrawals: 

Land purchases ••• .- •••••••••••••••••••.•• do •••• 
Machinery purchases ••••••.•••••••• ; ••••. do •••• 
Livestock purchases ••••••••••••.•••••••• do ••.• 
Capital consumed ..•••••••••••••.•••••••• do •••• 

Total. ••••••••••••••••••••••••.••••••• do •••• 

Net cash capital generated ••••••.••••••••• do •.•• 
Ending owned cash capital •••••••••••••••.• do •••• 
Value of controlled resources •.••••••••••• do .••• 
Net worth (end of period) •••••••••.••••••• do •••. 

Present value of net returns •••••••••.•••••• do •••. 
Undiscounted level of net returns •••••••••.• do ••.• 
Starting level of o•r.ned capital •..•.•••••••• do .••• 

l 

262 
262 

11,269 
8,118 
2,992 
3,000 

47,032 
15,757 

37,909 
4,571 
1,376 

15,000 

58,856 

-43,099 
3,933 

72,760 
47,789 

48,339 
110,121 
47,032 

2 

262 
262 

11,270 
8,031 
7,114 
3,000 

3,933 
16,197 

2,214 
0 
0 

15,000 

17,214 

-1,017 
2,916 

71,743 
48,986 

Production period 

3 

269 
269 

11,602 
8,214 
8,435 
3,000 

2,916 
16,941 

3,010 
0 
41 

15,000 

18,051 

-1,110 
1,806 

72,354 
50,928 

4 

282 
282 

12,129 
8,503 
9,986 
3,000 

1,806 
18' 132 

4,121 
0 

64 
15,000 

19,185 

-1,053 
753 

74,485 
54,060 

5 

301 
301 

12,964 
8,957 

11,739 
3,000 

753 
20,034 

5,685 
0 
102 

15,000 

20,787 

-753 
0 

78,394 
59,094 

6 

332 
332 

14,289 
9,677 

13,602 
3,000 

0 
23,060 

7,898 
0 
162 

15,000 

23,060 

0 
0 

85,996 
67,154 

1 The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($47 ,032) .• 



purchased because a higher proportion of the equity is mortgaged 
to purchase land. 

In addition to fulfilling the consumption requirements, the ac
cumulated value of equity or net worth over the 30-year planning 
period is more than $19,000 above the required starting level of 
owned capital. 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 of about $3,000 to the 
operator (also the owner in this case). The starting equity require
ments for a similar re1tirement income where all land operated 
may be rented are presented in a later section. 

Starting equity requirements increase by more than $13,000 to 
over $60,000 where all land operated must be owned and where 
annual capital withdrawals for consumption are increasedby$1,000 
each production period (table 17). With a starting farm size of 357 
acres, additional land must be purchased in each production period 
to satisfy the consumption requirements. The increasing level of 
consumption increases :starting equity requirements by $21,469 
above the level required with a constant $3,000 consumption. How
ever, the equity at the end of the 30-year planning period is more 
than 50 percent greater. The ending equity ($103,284) 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-to-mortgaged land ratio of about 1 to 1. Other con
ditions remaining the same, equity decreases as the ratio of owned 
to mortgaged land decreases. 

It appears that starting equity requirements should decrease if 
the ratio of owned to mortgaged land is decreased. However, the 
starting level of equity is a function of the amount of short-term 
capital that can be borrowed, and the amount of capital that can be 
generated as well as the ratio of owned land to mortgaged land. 
Decreasing the equity reduces collateral and, therefore, decreases 
the ability to borrow capital. This would actually increase the 
starting level of owned capital because borrowed capital will sub
stitute for owned capital. As an example, the $60,393 minimum 
equity requirement is equity mostly associated with owned land. 
The ratio of owned to mortgaged land operated during the first 
production period could be 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 which would bring 
the total operation up to 357 acres. This situation would require 
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Table 17.--Farm organization, capital accumulation, and growth resulting from minimum starting level of owned capital necessary to 
obtain increasing consumption levels over time, land acquisition limited to purchasing land onl~ 

Production period 
Item 

l 2 3 4 5 6 

Annual situation: 
Land operated ••••••••..•••••••••••••••••• acres •• 357 398 442 484 521 553 

Land owned ••••••••••••••.••••••••••••••• do .••• 357 398 442 484 521 553 
Gross sales ••••••.••••••••.•••••••••••• dollars •• 15,396 17,150 19,043 20,830 22,451 23,818 
Operating and overhead capital •••••••••••• do •••• 10,623 11,417 12,424 13,381 14,256 15,009 
Borrowed capital. ••••••.•••••••••••••••••• do •••• 16,971 15,249 11,983 10,680 11,985 16,769 
Consumption capital. •••••••••••••••••••••• do •••• 3,000 4,000 5,000 6,000 7,000 8,000 

Production period totals: 
Starting owned cash capitaL •••••••••••••• do •••• 60,393 0 5,784 9,491 10,452 7,721 
Net returns ••••••••••••••••••••.•••••••••• do •••• 23,865 28,665 33,095 37,246 40,973 44,047 
Capital withdrawals: 

Land purchases ••••••••••••••.••••••••••• do •••• 62,807 2,667 4,157 6,067 8,506 11,601 
Machinery purchases ••••••••••••••••••••• do •••• 4,571 0 0 0 0 0 
Livestock purchases ••••••••••••••••••••• do •••• 1,880 214 231 218 198 167 
Capital consumed ••••.•••••••••••••••••••• do •••• 15,000 20,000 25,000 30,000 35,000 40,000 

Total. ••.••••••••••••..••••••••••••••• do •••• 84,258 22,881 29,388 36,285 43,704 51,768 

Net cash capital generated •••••••••••••••• do •••• -60,393 5,784 3,707 961 -2,731 -7 '721 
Ending owned cash capital. •••••••••••••••• do •••• 0 5,784 9,491 10,452 7,721 0 
Value of controlled resources ••••••••••••• do •••• 92,131 107,961 122,467 133,726 140,073 140,119 
Net worth (end of period) ..••••••••••••••• do •••• 69,258 77,923 86,018 93,264 99,237 103,284 

Present value of net returns •••••••••••••••• do' ••• 79,085 
Undiscounted level of net returns ••••••••••• do •••. 207,891 
Starting level of owned capital ••••••••••••• do .••• 60,393 

- --··--

1 The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($60,393). The required annual consumption level is indicated by consumption capital shown in the table. 
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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 ~~reater 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 
increasing the ratio of owned land to mortgaged land (with respect 
to the situation illustrated in table 1 7). It is not possible because 
capital can be borrowed only if farm operations generate enough 
capital to pay the borrowed capital back with interest. If more 
capital were borrowed,. net returns would be reduced and total 
capital withdrawals would exceed starting owned cash capital plus 
net returns (see table 17). In other words, the borrowed capital 
could not be repaid. 

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 to fulfill consumption specifi
cations. 

Where all land may be rented, growth occurs only to fulfill the 
consumption requirements, and ending equity is equal to starting 
equity. Ending equity i.s specified to be equal to or greater than 
starting equity. Without this specification, starting equity would be 
"used up" for consumption purposes where all land operated may be 
rented, and ending equity would be much lowerthan starting equity. 
To compare the altenlatives of renting versus owning land and 
portray higher levels of capital accumulation, higher ending equity 
or net worth situations as well as specific consumption levels are 
specified. 

REQUIREMENTS FOR $3,000 ANNUAL RETIREMENT INCOME 

For an owner-operator situation with constant consumption 
over time, the ending equity level is $67,154 (table 16). If invested 
at 4.5 percent interest, this equity would return $3,021 annually. 
The starting equity of $47,032, therefore, is the minimum required 
to satisfy a $3,000 annual capital withdrawal for consumption and 
an ending equity which would assure the owner-operator of an 
annual $3,000 retirement income (at 4.5 percent interest). 

An ending equity of $66,667 would return $3,000 annually if in
vested at 4.5 percent. A minimum starting equity of $18,107 is 
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required for a $3,000 consumption level when all land operated may 
be rented, if the ending net worth is specified to be $66,667 (table 
18). This starting equity is only slightly higher than that required 
to maintain an annual consumption level of $3,000 (see table 13). 
Through the growth· process, it is possible to accumulate much 
more capital (relatively) with only slightly higher levels of 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 operation during the 30-year planning period 
where the growth objective is only to maintain the $3,000 consump
tion level. However, with the additional requirement of ending the 
planning period with at least $66,667, the size of operation in
creases 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 when only the consumption level is specified. 

With approximately the same level of ending equity, the ending 
size of operation, in terms of the value of controlled resources, is 
more than 3.3 times as large when the land operated is rented 
rather than owned (see tables 16 and 18). The reason for this 
difference is that as a landowner the operator receives any 
returns that might be considered returns to land. 

With increasing consumption over time, a specified ending 
equity of $66,667 require·s a minimum starting equity of $20,070 
(table 19). The additional specification of increasing consump
tion over time required about $2,000 or 11 percent higher starting 
equity. The required growth, however, in terms of acres operated 
is relatively larger; the ending size of operation is 28 percent 
larger, with almost 1,200 acres required, than when constant 
consumption is specified. 

Although there is a large advantage in renting under conditions 
of minimizing equity, there are significant implications with re
spect to the structure and number of producing units where a 
large number of farm operators would rent land rather than own 
it. Considering the present tenure situation of farmland and the 
structure of the producing units, many 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 preceding analyses, interest on the farm firm's owned 
capital is not included as a production cost. It can be argued that 
costs should include interest on all capital used because the 
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~ Table 18.--Farm organization, capital accumulation, and growth 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 unlimited1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated ••••••••••••••••••••.••••••. acres •• 381 372 388 435 572 922 

Land rented •.•••••••••••••••••••••••.••• do •••• 381 372 388 435 572 922 
Gross A ales .•.....•••..•.••.....••.•... dollars •• 16,434 16,038 16,724 18,728 24,653 39,710 
Operating and. overhead capital. ••••••••••• do •••• 13,249 12,939 13,420 14,827 18,990 31,150 
Borrowed capital. ••••••••••••••••••••••••• do •••• 1,003 3,289 3,306 3,429 3,791 4,710 
Consumption capital. •..••••••••..•.••••••• do •••• 3,000 3,000 3,000 3,000 3,000 3,000 

Production period totals: 
Starting owned cash capital. •..••.•••••••• do •••• 18,107 12,453 12,950 14,437 18,695 31,286 
Net returns ••••••••••••••••.••••••.••••••• do .••• 15,924 15,497 16,522 19,503 28,314 42,800 
Capital withdrawals: 

Machinery purchases •••••.•••••••••••••.• do •••• 4,571 0 0 0 0 1,449 
Livestock purchases ••••.••••••••••••••.• do •••• 2,007 0 35 245 723 1,838 
Capital consumed ••••••••••••••••••••..•. do .•.• 15,000 15,000 15,000 15,000 15,000 15,000 

Total. ••••••••••••••••••••••••••••••.• do •••. 21,578 15,000 15,035 15,245 15,723 18,287 

Net cash capital generated ••••••••••...••• do •••• -5,654 497 1,487 4,258 12,519 24,513 
Ending owned cash capital. ••••••••..•••.•• do •..• 12,453 12,950 14,437 18,695 31,286 55,799 
Value of controlled resources •.••••••••..• do •••• 110,471 108,808 114,170 129,953 176,147 287,947 
Net worth (end of period); •••.••••••.•••.• do .••• 19,031 19,528 21,050 25,553 38,867 

Present value of net returns •••••••••••••••• do •••• 54,258 
Undiscounted level of net returns ••••••••••• do •••• 138,558 
Starting level of owned capital. •••••.••.••• do •••. 18,107 

1 The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($18,107). 
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Table 19.--Farm organization, capital accumulation, and growth resulting from minimum starting level of dwned capital necessary to 
obtain increasing consumption level over time and end with owned equity of $66;667, rented land unlimitedl 

Item 

Annual situation: 
Land operated ...•••.••.••••••••••.••.•.•• acres •• 

Land rented ..••.•••.••••••••••••••••••.• do •••• 
Gross sales •••••••••.••••••••••••.•.••. dollars •• 
Operating and overhead capital •••••••••••• do ..•• 
Borrowed capital. ••••••••••••••••••••••••• do •••• 
Consumption capital. •••••••••••••••••••••• do •••• 

Production period totals: 
Starting owned cash capital ••••••••.••...• do •••• 
Net returns •••••.•••••••••••••••••.••••••. do •••• 
Capital withdrawals: 

Machinery purchases ••••• ·•· •••••••••.•.•• do •••• 
Livestock purchases ••••••••••••••••..••• do •••• 
Capital consumed ••••••••••••••.••••••••• do ••.• 

Total. •..•••.••••••••••••.•••••••••••• do •••• 

Net cash capital generated ••••••••••••.••. do •••• 
Ending owned cash capital. ••••••••••••.••• do.· ••• 
Value of controlled resources ••••••••••••• do •••• 
Net worth (end of period) •••••••••.••••••. do •••• 

Present value of net returns •••••••••••••••• do •••• 
Undiscounted level of net returns ••••••••••• do •••• 
Starting level of owned capital ••••••••••••• do •••• 

1 

441 
441 

19,017 
15,064 
1,161 
3,000 

20,070 
19,765 

4,571 
2,322 

15,000 

21,893 

-2,128 
17,942 

130,675 
24,835 

83,031 
211,597 

20,070 

2 

520 
520 

22,391 
17,401 

3,652 
4,000 

17,942 
24,951 

0 
412 

20,000 

20,412 

4,539 
22,480 

154,585 
29,785 

Production period 
--

3 4 5 6 

637 794 973 1,181 
637 794 973 1,181 

27,457 34,190 41,909 50,896 
21,062 26,531 32,986 40,498 
3,962 4,373 5,150 6,283 
5,000 6,000 7,000 8,000 

22,481 28,839 35,703 

I 
43,207 

31,976 38,297 44,617 51,992 

0 611 1,170 1,363 
618 822 942 1,097 

25,000 30,000 35,000 40,000 

25,618 31,433 37' 112 42,460 

6,358 6,864 7,504 9,532 
28,839 35,703 43,207 52,739 

189,.642 235,619 288,195 350,106 
36,762 45,059 54,675 66,667 

l The 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 shown in the table. 



profitability of a business operation must be compared with alter
natives that are foregone. Also, the analyses did not include, as a 
specific cost, the returns 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 must 
return as much in farmilng as it could if invested in other alterna
tives such as stocks, bonds, etc. It may be assumed that the return to 
operator's labor and management is the capital consumed or the 
consumption level over the 30-year planning period. 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 the form of wages in nonfarm occupations. Also, since 
consumption capital is capital that is actually withdrawn annually 
and not included as equity, the ending equity may be considered 
returns to starting owned capital. 

With these simplifying assumptions, if returns to starting equity 
are measured in terms of ending equity, the principle of opportunity 
costs may be applied by determining the minimum starting equity 
necessary to satisfy specified consumption levels and return 6 per
cent compounded annually. In other words, starting 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 value 1to which $1 invested at 6 percent compound 
interest will grow in 30 years. 

Rented Land Unlimited 

With constant $3,000 annual consumption levels specified over 
the 30-year planning period, $18,223 starting capital is required 
to return, in terms of ending equity, 6percent compounded annually, 
when all land operated may be rented (table 20). Equity at the end 
of the planning period is 5.74 times the starting level, or $104,656. 
Since no land operated is owned, all ending equity is in the form of 
equipment and livestock ($16,804) and cash ($87,852). 

A high proportion of the total equity is in the form of cash 
throughout all production periods. The level of borrowed capital is 
relatively low, because such a large proportion of the net worth is 
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 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 risks. Further 
research is needed because the inclusion of risk in the analysis 
might alter this situation by a large extent. 
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Table 20.--Farm organization, capital accumulation, and growth resulting from minimum starting level of owned capital necessary 
to obtain $3,000 cons,umption level over time, starting level of owned capital required to return 6 percent compounded over the 
30-year planning period, rented land unlimited1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated .••••••.•••••••• , , , , •••••••• acres •• 385 383 421 531 821 1,425 

Land rented ••••••••.••••••• , •••• , ••• , • , , do., •• 385 383 421 531 821 1,425 
Gross sales •.•.••..••••.•.• , ••••• , •• , , ,,dollars, • 16,588 16,519 18,125 22,871 35,380 61,403 
Operating and overhead capital ••••• , ••• , •• do,.,,, 13,358 12,916 14,404 17,738 27,526 49,298 
Borrowed capital. ••••••••••••••••••••••••• do •.•• 1,013 3,298 3,392 3,682 4,445 6,430 
Consumption capital. ••••••••••.••••••••••• do •••• 3,000 3,000 3,000 3,000 3,000 3,000 

Production period totals: 
Starting owned cash capital. •••••••••••••• do •••• 18,223 12,779 13,996 17,415 27,500 49,449 
Net returns ............................... do .... 16,152 16,217 18,607 25,664 39,268 60,525 
Capital withdrawals: 

Machinery purchases •• , •••••••••••••••••• do •.•• 4,571 0 0 0 792 3,945 
Livestock purchases ••.••••••••••••••.••• do •••• 2,025 0 188 579 1,527 3,177 
Capital consumed •••••••••••••••••••.•.•. do •••• 15,000 15,000 15,000 15,000 15,000 15,000 

Total. •••.••••••••••..•••••••••••••••• do, ••• 21,596 15,000 15,188 15,579 17,319 22,122 

Net cash capital generated •• ,' ••••••••••••• do, ••• -5,444 1,217 3,419 10,085 21,949 38,403 
Ending owned cash capital ..••••••••••••••• do •••• 12,779 13,996 17,415 27,500 49,449 87,852 
Value of controlled resources ••• ,, •••••••• do •• ,. 111,775 112,512 125,239 162,303 256,171 446,656 
Net worth (end of period) .............. ,..do,.,. 19,375 20,592 24,199 34,863 59,136 104,656 

Present value of net returns •••••••••••••••• do •••• 63,893 
Undiscounted level of net returns ••••••••••• do •••• 176,433 
Starting level of owned capital ••••••••••••• do •••• 18,223 

1 The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($18,223). 



In terms of starting capital, the requirements to meet the oppor
tunity costs of a nonfarm job and 6percent 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 difference of 
more than $85,000 (see tables 13 and 20). This appears to be un
reasonable. 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 d:ifferences 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 leve1s over time, $20,480 starting 
capital is required to return, in terms of ending equity, 6 percent 
compounded annually, when all land operated may be rented (table 
21). 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 consumption, the increase in net worth is 28 per
cent between production periods 1 and 2 and 43 percent between 
production periods 5 and 6. With constant consumption levels over 
time, the increase in net worth is only 6 percent between produc
tion periods 1 and 2 but is almost 77 percent between production 
periods 5 and 6 (table 20). 

To satisfy increasing consumption levels over time, $2,257 addi
tional starting capital is required. The ending equity is $12,962 
higher; this is the amount that $2,257 would return compounded 
annually at 6 percent interest over a 30-year period. Although the 
starting owned capital is only $2,257 more for increasing con
sumption than it is for constant consumption, the total amount of 
resources required to support the higher consumption levels is 
much greater. An addiltional operation of 69 acres in the first 
production period and an additional 427 acres in the last produc
tion period are needed. The additional operations, in terms of 
the value of controlled resources, amount to $23,233 and $115,442, 
respectively. 

Operations Limited to Owned Land 

When all land operated is limited to owned land, $77,225 is the 
minimum starting capital required to return 6 percent compounded 
annually, in terms of ending equity, over the 30-year planning period 
with constant $3,000 annual consumption. Each dollar of starting 
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Table 21.--Farm organization, capital accumulation, and growth resulting from minimum starting level of owned capital necessary to 
obtain increasing consumption level over time, starting level of owned capital required to return 6 percent compounded over the 
30-year planning period, rented land unlimited1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated •••••••••••••••••••••••••••• acres •• 454 557 734 988 1,332 1,852 

Land rented ••••••••••••••••••••••••••••• do •••• 454 557 734 988 1,332 1,852 
Gross sales •••••••••••••••••••••••••••• dollars •• 19,557 23,989 31,606 42,565 57,384 79,770 
Operating and overhead capital •••••••••••• do •••• 15,443 18,524 24,368 33,538 45,927 64,644 
Borrowed capital. ••••••••••••••••••••••••• do •••• 1,194 3,750 4,215 4,994 6,729 9,219 
Consumption capital. •••••••••••••••••••••• do •••• 3,000 4,000 5,000 6,000 7,000 8,000 

Production period totals: 
Starting owned cash capital ••••••••••••••• do •••• 20,480 19,089 25,874 35,914 48,052 66,283 
Net returns ••••••••••••••••••••••••••••••• do •••• 20,568 27,326 36,190 45,137 57,287 75,630 
Capital withdrawals: 

Machinery purchases ..................... do •••• 4,571 0 220 1,661 2,247 3,393 
Livestock purchases ••••••••••••••••••••• do •••• 2,388 541 930 1,338 1,809 2,733 
Capital consumed •••••••••••••••••••••••• do •••• 15,000 20,000 25,000 30,000 35,000 40,000 

Total. •••••••••••••••••••••••• , ••••••• do •••• 21,959 20,541 26,150 32,999 39,056 46,126 

Net cash capital generated •••••••••••••••• do •••• -1,391 6,785 10,040 12,138 18,231 29,504 
Ending owned cash capital ••••••••••••••••• do •••• 19,089 25,874 35,914 48,052 66,283 95,787 
Value of controlled resources ••••••••••••• do •••• 135,008 167,054 220,640 296,821 401,668 562,098 
Net worth (end of period) ................. do .... 26,048 33,374 44,564 59,701 81,988 117,618 

Present value of net returns •••••••••••••••• do •••• 96,709 
Undiscounted level of net returns ••••••••••• do •••• 262,138 
Starting level of owned capital ••••••••••••• do •••• 20,480 

1 The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($20,480). The required annual consumption level is indicated by consumption capital shown in the table. 



capital returns $5.74 in terms of ending equity, which totals 
$443,504 at the end of the 30-year period (table 22). A high pro
portion 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 
percentage increases slightly through production period 4 and then 
decreases to about 70 percent at the end of period 6. 

Unlike the situation where land is rented, the operating overhead 
capital is a relatively small proportion of the equity or net worth 
(see tables 21 and 22). Net worth is used to its full extent for col
lateral. As an example,, all of the equity of 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 equity for $1 of 
borrowed capital, some $92,000 of equity is required as securi•ty 
for the borrowed capital. 

All annual capital requirements are met through borrowed capital 
in all subsequent period13 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 maximum amount of equity is obtained in period 
6 by using the availabl4~ collateral to purchase real estate rather 
than borrow annual capital. With the relatively large additional 
land operated, a large amount of cash capital is generated during 
the period and more than 35 percent of the ending 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 in
creased by $1,000 each production period. That is, with increasing 
consumption and with land acquisition limited to owned land, 
$144,372 is the minimum starting capital that will return 6 percent 
compounded annually over the 30-year planning period (table 23). 
The required operation :ranges from 859 acres operated in produc
tion period 1 to 3,617 ac:res operated in the last production period. 

The proportion of the value of controlled resources owned at 
the end of the first production period is 68 percent, which is less 
than the former situatioltl by 12 percent. To acquire the large num-. 
ber of acres needed fo:r the operations, starting capital is mini
mized by using collateral to secure a large real estate loan rather 
than borrowing all annual cash needed. The greatest need for a 
large real estate loan is in the beginning to get established; another 
is needed near the end of the 30-year planning period to meet 
the requirement that ending equity be 5. 74 times greater than start
ing 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 
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Table 22.--Farm organization, capital accumulation, and growth 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 purchasing land onl~ 

Production period 
Item 

l 2 3 4 5 6 

Annual situation: 
Land operated •••..••••••••••..••••••..••• acres .• 474 601 804 1,090 1,432 1,903 

Land owned •••••.••••••••.•.••••••••..••• do .••• 474 601 804 1,090 1,432 1,903 
Gross sales ••.•••••••.••••••••.•••••••• dollars •• 20,400 25,902 34,645 46,973 61,680 81,973 
Qperating and overhead capital .••••••••••• do •••• 13,606 19,835 22,690 31,487 41,200 54,634 
Borrowed capital. .•.••••••....•••••.•..••• do .•.• 29,403 46,238 63,442 85,997 51,417 0 
Consumption capital. ••••••••••••••••.•.••• do •••. 3,000 3,000 3,.000 3,000 3,000 3,000 

Production period totals: 
Starting owned cash capital ••..••••••••••• do •••• 77,225 0 0 0 0 65,415 
Net returns ••••••..••••••.••.••••••••.•••• do •..• 33,971 46,006 59,776 77,430 102,401 136,695 
Capital withdrawals: 

Land purchases ••••••.•••.•••.•.•••••.••• do •••• 89,134 30,334 43,028 59,056 17,961 23,440 
Machinery purchases ••••••••••••••••••••• do •••• 4,571 0 680 1,869 2,229 3,076 
Livestock purchases •••••..••••• ; ••..•••• do •..• 2,491 672 1,068 1,505 1,796 2,478 
Capital consumed .••••••••.•.•••••..•.••• do .... 15,000 15,000 15,000 15,000 15 ,ooo 15,000 

Total. •••••••.••••••••••••••••••••.••. do •••• 11,196 46,006 59,776 77,430 36,986 43,994 

Net cash capital generated ...•••••••..•••• do •..• -77,225 0 0 0 65,415 92,701 
Ending owned cash capital. ....••••••.••••.• do ..•• 0 0 0 0 65,415 158,1.16 
Value of controlled resources ••.•.••••..•• do •••• 120,822 151,971 202,442 274,456 425' 976 637,271 
Net worth (end of period) ••.•••..•••..•••. do •••• 96,196 127,202 171,978 234,408 321,809 443,504 

Present value of net returns ..•.•.•••..•.••• do ..•• 165,671 
Undiscounted level of net returns .•.•.•••••• do •••• 456,279 
Starting level of owned capital •......• ~ •.•• do .••• 77,225 

l The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($77,225). 



~ Table 23.--Farm organization, capital accumulation, and growth 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 compounded over 
the 30-year planning period, land acquisition limited to purchasing land onlyl 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated ••••••.•.••••••••••••••••.•. acres •• 859 1,190 1,626 2,162 2,779 3,617 

Land owned •••.••••...•••••••••••.••..•.• do •••• 859 1,190 1,626 2,162 2,779 3,617 
Gross sales ••••••..•.•.•••••••••••.•..• dollars •• 36,995 51,267 70,069 93,134 119,739 155,818 
Operating and overhead capital •••••••••••• do ..•• 23,860 34,144 47,841 64,119 Sl,587 105,520 
Borrov,red capital . ............................... ~do . .... 0 50,083 113.381 149,457 82,171 0 
Consumption capital. ••••••••••••••••••••.• do •••• 3,000 4,000 

I 
5;ooo 6,000 7,000 8,000 

Production period totals: 
Starting owned cash capital ••••••.•••.•••• do •••• 144,372 68,875 43,058 8,839 11,653 129,570 
Net returns ••••••.••.•••••••••••••...•••.• do •••• 65,675 85,615 111,142 145,077 190,762 251,490 
Capital withdrawals: 

Land purchases .......................... do •••• 116,047 87,526 115,215 105 '951 30,564 52,755 
Machinery purchases •••• , •••••••••••••••• do •••• 5,608 2,163 2,850 3,496 4,033 5,469 
Livestock purchases ••••••••••••••••••••• do •••• 4,517 1,743 2,296 2,816 3,248 4,405 
Capital consumed •••••••••••••••••• , ••••• do •••• 15,000 20,000 25,000 30,000 35,000 40,000 

Total. •••••••••••••••••••••••••••••••• do •••• 141,172 111,432 145,361 142,263 72,845 102,629 

Net cash capital generated •• ~·············do •••• -75,497 -25,817 -34,219 2,814 117,917 148,861 
Ending owned cash capital ••••••••••.•••.•. do •••• 68,875 43,058 8,839 11,653 129,570 278,431 
Value of controlled resources ••••••••.•••• do •••• 285,160 342,689 418,256 556,022 829,300 1,189,155 
Net worth {end of period) ................. do .... 195,047 260,662 346,804 461,881 617,643 829,133 

Present value of net returns ••••.••••••••••• do ••.• 307,239 
Undiscounted level of net returns ••••••••••• do •••• 849,761 
Starting level of owned capital •••••••••••.• do •••• 144,372 

- ---- ---- - -·---

l The starting situation is the ability to maoage; all other farm resources must be purchased with the minimum owned capital 
($144,372). The required annual consumption level is indicated by consumption capital shown in the table. 



greater than the former situation (with constant consumption levels), 
and a larger proportion of the available collateral is used to pur
chase real estate throughout the entire planning period. 

The model used in this analysis assumes that land is available 
for acquisition. That is, the framework of growth does not consider 
many of the institutional problems associated with the availability 
of farmland for expansion. For example, because of the present 
structure of producing units in the area· of study, a large operating 
unit may .have to be separated into various units throughout an area. 
This may have significantly more effects on increasing overhead 
and production costs than is accounted for in designing the model 
used in this analysis, especially when the results indicate a farm 
size of over 3,500 acres (table 23). 

Minimum Equity and Capital Accumulation 
Requirements Under Conditions of Increasing 

Land Values 

Land 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 are probably rele
vant variables with respect to problems of farm firm capital 
accumulation, but a detailed analysis of increasing land values is 
beyond the scope of this study. However, useful knowledge may be 
gained about capital accumulation problems by simply increasing 
land values over time. In an attempt to analyze the effect of in
creasing land values, the analytical model was adjusted to repre
sent 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 might change the 
growth process by increasing equity levels to such an extent that 
significantly larger amounts of capital might be borrowed. Also, 
the increasing value of owned land might satisfy part of the ending 
equity growth requirements and, therefore, lower starting capital 
requirements. 

With increasing land values, the minimum starting capital re
quirements to fulfill different growth conditions under the assump
tion 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 is purchased 
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over the entire 30-year planning period when rented land is un
limited. The reason for this is easily understood. Consider, for 
example, the minimum starting capital of $18,025 required to ful
fill $3,000 annual consumption over time (table 13). Purchasing 
any land operated over the planning period increases the starting 
level of owned capital. (The minimum starting owned capital is 
$34,527 when half of the land operated must be purchased; see 
table 15). 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 farmland operated is rented rather than when 
any is purchased. Th<e secondary objective of maximum growth 
does not matter under the condition where starting owned capital 
is the most limiting factor of production. 

OPERATIONS LIMITED TO OWNED LAND 

Increasing land values affect minimum starting capital require
ments and the growth process where farmland operated must be 
owned or purchased. The minimum starting owned capital re
quired to meet annual $3,000 consumption levels over time with 
land values increasing 5 percent annually is$ 47,306 (table 24). This 
is $274 higher than the minimum starting requirements under the 
same conditions with constant land values (see table 16). The ending 
equity, $290,298, repn~sents a return in terms of equity on start
ing owned capital betwe~en 6 and 7 percent compounded annually. 

During the first production period, 267 acres of land are owned 
and operated. An additional 41 acres are purchased at the beginning 
of period 2. However, a static situation exists with respect to 
growth in farm size and acres operated after the second produc
tion period. Additional land cannot be purchased after production 
period 2 becauE!e the amount of capital that can be generated within 
the farm firm, above that required to meet consumption and other 
financial obligations, is not sufficient to purchase the land at its 
appreciated value. 

Land values at the beginning of period 1 are $240 per acre. With 
an assumed annual increase of 5 percent, the value at the beginning 
of the second period is $306.36 per acre. At the beginning of 
period 3, the value of land reaches $390.93. At this price, addi
tional land cannot be purchased because of the required capital 
withdrawals for consumption and annual payments for land pur
chased through real estate loans in production periods 1 and 2. The 
net returns of periods 3 through 6 are just enough to permit the 
required capital withdrawals. Although annual land payment$ are 
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Table 24.--Farm organization, capital accumulation, and growth 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 
Item 

l 2 3 4 5 6 

Annual situation: 
Land operated ••••••.••••••••••.•••••••••• acres .• 267 308 308 308 308 308 

Land owned ••••••••••••••••••..•••••••••• do ••.• 267 308 308 308 308 308 
Gross sales •••••••••••••••••••....••••• dollars .• 11,498 13,261 13,261 13,261 13,261 l3 ,261 
Operating and overhead capital •••••••••••• do •••• 8,297 9,711 9,542 9,322 9,033 8,657 
Borrowed capital. ••••••••••••••••••••••••• do •••• 7,081 12,510 12,510 12,510 12,510 12,510 
Consumption capital. ...................... do .... 3,000 3,000 3,000 3,000 3,000 3,000 

Production period totals: 
Starting owned cash capital •••.•.••••••••• do •.•• 47,306 215 0 0 0 0 
Net returns •.••••••••••••••••••••••••••••• do •••• 16,005 17,750 18,594 19,695 21,139 23,021 
Capital withdrawals: 

Land purchases ••••••••••••••••••••••.••• do •••• 42,121 2,750 3,594 4,695 6,139 8,021 
Machinery purchases ..................... do .••• 4,571 0 0 0 0 0 
Livestock purchases ••••••••••••••••••••• do •.•• 1,404 215 0 0 0 0 
Capital consumed ........................ do •.•• 15,000 15,000 15,000 15,000 15,000 15,000 

Total •••••••••••••••••.••••••••••••••• do •••• 63,096 17,965 18,594 19,695 21,139 23,021 

Net cash capital generated •••••••••••••••• do •••• -47,091 -215 0 0 0 0 
Ending owned cash capital ••••••...•••••••• do .••• 215 0 0 0 0 0 
Value of controlled resources .•••••••••••• do •••• 87,975 126,596 159,863 202,321 256,508 325,666 
Net worth (end of period) ••••••••••••••.•• do •••• 59,948 78,998 106,115 145,391 202,864 290,298 

Present value of net returns •••••••••••••••• do •••• 51,125 
Undiscounted level of net returns ••••••••••• do ••.. 116,204 
Starting level of owned capital ••.••.••••••• do ••.. 47,306 

l The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($47,306). 



equal, the net returns in each subsequent period increase because 
as amortized land payments are made, interest payments decrease 
and principal payments increase. Therefore, capital withdrawals 
in the form of land purchases (principal payments) increase with 
each production period by the amount that costs (interest payments) 
decrease. 

In production periods 3 through 6, large amounts of security or 
collateral are available but unused. Purchasing additional land with
draws more capital than can be generated even when the purchase 
is made on a 33-year amortized basis. The additional capital 
generated from an additional acre of land would not be sufficient to 
meet the required land payments. However, it mightwell be profit
able to purchase more land, considering its appreciating value. 
This is a paradoxical situation for it is not a matter of costs and 
returns; it is a matter of capital generation. 

At $391 an acre, th'e price of land at the beginning of period 3, 
annual payments (assuming owned land is used for security and no 
downpayment is required) would amountto$26.06per acre. A down
payment would reduce these payments, or land might be purchased 
on a cash basis, but this would require that some consumption be 
foregone or that starting owned capital be larger. The break-even 
annual land payment is about $25 per acre, assuming that no addi
tional equipment or livestock must be purchased and that no operat
ing capital would have to be borrowed to operate the additional unit. 
On the basis of a 33·-year amortized loan with no downpayment, 
$25 per year would purchase an acre priced at $375. However, 
additional resources would likely have to be purchased in addition 
to land. 

If land values remained the same as when land was purchased, 
ending net worth would only be $73,510. This would represent an 
increase in equity of $26,204 which is, of course, the value of net 
returns accumulated over the 30-year period minus the value of 
capital withdrawals for consumption. 

The minimum level of starting owned capital required to meet 
increasing annual consumption levels over time with land values 
increasing 5 percent annually is $63,397 (table 25). This is about 
$3,000 higher than the minimum starting requirements under the 
same consumption conditions with constant land values (table 17). 
The returns to starting owned capital, in terms of ending capital, 
are again between 6 and 7 percent, assuming that the value of land 
does appreciate 5 percent annually. If land values remained at the 
original purchase price, endingequitywouldbe $110,926, an increase 
of $47,529. This would represent a return on starting owned capital 
of about 1.5 percent if compounded annually. 
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Table 25.--Farm organization, capital accumulation, and growth resulting from minimum starting level of owned capital necessary to 
obtain increasing consumption levels over time, land acquisition limited to purchasing land only, land values increasing by 5 percent 
per year1 

Production period 
Item 

l 2 3 4 5 6 

Annual situation: 
Land opera ted •....••••••••••••••••.••••.. acres •• 378 475 475 475 475 475 

Land owned .............................. do .... 378 475 475 475 475 475 
Gross sales •••••••.•..••••••••••••.••.. dollars •• 16,289 20,482 20,482 20,482 20,482 20,482 
Operating and overhead capital •.••••..•.•• do •••• 11,155 14,098 13,437 12,877 12,445 12,182 
Borrowed capital. ......................... do .•.. 19,190 18,305 11,350 7,308 7,053 . 11,723 
Consumption capital. •••••••••.••.••••••••• do ••.• 3,000 4,000 5,000 6,000 7,000 8,000 

Production period totals: 
Starting owned cash capital •••••••........ do •••• 63,397 0 7,443 12,485 13,739 10,070 
Net returns ••...•••••••••••••.••••..•••.... do ••.• 25,669 31,922 35,226 38,027 40,185 41,500 
Capital withdrawals: 

Land purchases ••...••••••••••••••..••.•• do •••• 67,506 3,967 5,184 6,773 8,854 11,570 
Machinery purchases ••••••••••••••••••.•• do •••• 4,571 0 0 0 0 0 
Livestock purchases ••••.•..••••••.•••••. do •.•• 1,989 512 0 0 0 0 
Capital consumed ••••••••...••••••••••••. do •••• 15,000 20,000 25,000 30,000 35,000 40,000 

Total. •••••••••••••••••.•••••••••••••• do •.•• 89,066 24,479 30,184 36,773 43,854 51,570 

Net cash capital generated •••••••.••••..•. do •••• -63,397 7,443 5,042 1,254 -3,669 -10,070 
Ending owned cash capital. ................ do .... 0 7,443 12,485 13,739 10,070 0 
Value of controlled resources •••••••..•.•• do •••• 122,345 200,207 256,553 323,286 403,184 499,770 
Net worth (end of period) ••••••••.•..•..•. do •••• 92,717 130,265 169,815 237,787 320,949 439,641 

Present value of net returns .••.•••••••••••• do •••• 91,012 
Undiscounted level .of net returns ••••••.•••• do .••• 212,529 
Starting level of owned capital ••••••••••••• do .•.• 63,397 
----- --

1 The starting situation is the ability to manage; all other farm resources must be purchased with the minimum owned capital 
($63,397). The required annual consumption level is indicated by consumption capital shown in the table. 



The situation with respect to growth in terms of farm size is 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 land payment. However, 
because additional land cannot be purchased to satisfy the increasing 
consumption levels. the method of capital accumulation is some
what different from the situation with constant returns over time, 
With constant annual c~onsurnption over time) the net returns after 
period 2 are just equ:d t-(1 the total capital withdrawals (table 24), 

With increasing ar:mual1~onsu:m,ption, the growth, befo;re land appreci
ates too much to be purchased. is great enough to generate capital 
in periods 2 through 4. In other words, since capital cannot be 
generated by purehasing a(!ditional land in th.elaterperiods, it must 
be generated in the earlier production periods to satisfy increasing 
consumption levels during the later stages ottheplanning period. 

These results indicate that if a farm operator has an estabUsh.ed 
farm or equity situation to grow from., land values in the area of 
study might increase by about 50 percent (from $240 to more than 
$ 360), cons.idering only the p:t$ductivity and returns associated with 
farm production. However • if land values advanced above this level, 
unless product prices incr"Elased relative to land values and costs, 
outside capital--.capital otner tban that created in farming--woulcj. 
have to enter the land marl,<et iil order to drive land values higher. 
It would not be possiblE~ for {arm operators With no s,()urce of capital 
outside of farm production to purehase additional farmland even 
though they might have much to gain through tbe appreciation of 
land values. Also, even if land values continued to rise abov-e the 
productivity value, current farm owner .. operators would gain little 
after considering the qpportunity costs. Under conditions of increas
ing land values, with both constant and increasing consumption 
levels, the returns to starting owned capital, measurea in terms 
of ending equity, ~re only between 6 and 7 percent. In the event that 
land values reached the l;>reak .... even point ap.d remained there, the 
returns in terms of ending equity would be low. 

SIGNIFICANT FINDINGS 

Criteria and Growth Rates 

Within the framework of the econometric model used in this 
analysis, a number of objective functions were tested to determine 
their effect upon groW!th of the farm firm. A criterion function--or 
an objective of maximizing the present value of the stream of net 
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returns over a 30-year planning period, with an annual discount 
rate of 6 percent--resulted in maximum capital accumulation and 
farm growth. This occurred when capital accumulation was meas
ured in terms of discounted net returns or ending owned capital, or 
when growth was measurect in terms of unctiscounted net returns, 
gross sales, or acres of land operated. Capital accumulation and 
growth were measured in all of these terms; each was maximized; 
and each resulted in the same farm organization and land acquisi
tion over the planning period considered. 

A criterion function of maximizing the present value of consump
tion resulted in the same capital accumulation and growth process 
as the objective of maximizing the present value of net returns, 
with the exception of the last production period. A discount rate of 
6 percent was not great enough to bring about additional consumption 
before the last production period. Consumption remained at the 
minimum (required) level so that maximum growth could occur, 
with all additional consumption taking place at the end of the growth 
perioct. 

A criterion function of maximizing the present value of land 
investments resulted in a slower rate of growth than an objective 
of maximizing net returns. This occurred because maximum net 
returns resulted from renting land only. Although the average cost 
of buying land (interest payments over the 30-year planning 
horizon) is less than renting, the total capital outlays (interest plus 
principal payments) are higher. Therefore, buying land results in 
slower rates of growth and lower total net returns. With the objective 
function of maximizing land investments, the maximum size of 
operation is achieved through renting lanct during the first half of 
the 30-year planning period and buying at the end of this period. 

Effect of Other Variables 

Additional analyses were made to determine the effects of certain 
restrictions, land acquisition, and capital use alternatives on 
capital accumulation. In assessing the effects of these variables, 
it was assumed that the strategy of management was one to 
maximize the present value of net returns. 

Renting all additional land operated resulted in maximum capital 
accumulation. The absence of an alternative to renting land 
restricted capital accumulation with respect to both size of opera
tions and level of net returns. 

The capital accumulation and growth process of farms with small 
starting sizes were similar but on a smaller scale than farms with 
larger starting sizes. Starting with a farm size of 426 acres of 
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owned land and renting all additional land operated, the farm size 
reached a level of about 6,100 acres over the 30-year period. 
Annual consumption levels (at 50 percent of the net returns) ranged 
from $5,000 in the first part of the planning period 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 equity above the starting owned 
level of $248,111. This was about 62 percent of the additional value 
of equity accumulated with the starting size equal to 426 acres of 
owned land. The size of operation reached 3,800 acres at the end of 
the 30 years. Annual consumption levels ranged from $2,539 to 
more than $10,000, a level reached only after 20 year_s. 

With land acquisition limited to purchasing all additional land 
operated, a starting farm size of 426 acres resulted in a maximum 
size of operation of 1,627 acres in the last production period. 
When the starting farm size was decreased to 213 acres, growth, 
in terms of acreage operated, was limited to the purchase of about 
a section of land during the 30-year planning period. Consumption 
levels for the 213-acre farm were a little more than $2,000 per 
year during the first part of the period and less than $5,000 for the 
first 20 years. 

Capital rationing als:o restricted growth. With the alternative of 
renting land when borrowed nonland capital was restricted to half 
its original level, growth decreased 12 to 15percent, both in terms 
of land operated and net returns, depending upon the starting farm 
size and consumption level. The effect of different capital borrowing 
levels did not appear to be significant where the method of land 
acquisition was limited to purchasing land, because where land is 
purchased relatively small amounts of nonland capital are borrowed 
over the 30-year growth period. This capital is borrowed only at 
the first part of the planning period where owned capital levels are 
comparatively low. During later production periods collateral is 
utilized to secure land purchases rather than to obtain nonland 
capital. When capital use was restricted 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 
5 years. In fact, capital was generated for a period of 10 years 
before enough capital was available to operate all owned land, 426 
acres. 

The effect of higher consumption levels or capital withdrawals on 
the growth process was also significant. Rather than a minimum of 
$3,000 annually, a consumption function equal to $3,000 plus 25 
percent of the net returns reduced the growth process by about 56 
percent of its original level in terms of maximum acreage 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 
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of net returns reduced capital accumulation and growth further tL. 

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 accumulation further to 75 percent of its original 
level. Higher levels of marginal propensity to consume increase 
consumption levels in the early part of the growth period but re
strict capital accumulation and result in lower consumption levels 
during the later years. With a marginal propensity to consume 
equal to 75 percent of thenetreturns, total consumption levels over 
the 30-year period were less than consumption when the marginal 
propensity to consume was 50 or 25 percent. A marginal propensity 
to consume of 75 percent came close to effecting a nongrowth 
situation. 

Minimum Equity Requirements 

Minimum starting equity levels required to maintain family con
sumption and accumulate different levels of capital over time ranged 
from a low of $18,000 to more than $144,000. Various factors con
sidered in determining minimum starting equity requirements were 
tenure situations, consumption levels, growth objectives, and in
creasing land values. 

With all land operated rented, minimum starting equity began at 
about $18,000, which was the level required to maintain $3,000 
annual family consumption over time. The starting equity increased 
to about $20,500 foragrowthsituationwhichwould (1) permit annual 
consumption to rise from $3,000 to $8,000 over time and (2) return 
6 percent annually to starting equity capital. Although minimum 
starting equity requirements for different farm-growth situations 
were not large with all farmland rented, the difference in required 
growth rates over time was significant. The different growth rates, 
in terms of acres operated, amouted to almost 1,500 acres. 

When rented land was restricted to a level equal to or less than 
half of the total acreage operated, minimum starting farm equity 
levels increased to $34,500. Excluding the alternative to rent land 
altogether, minimum starting farm equity requirements increased 
by $47,000 or more depending upon the growth objective. 

The most relevant variable, with respect to minimum starting 
equity requirements, was tenure situation. However, growth ob
jectives and annual consumption levels were important, especially 
for owner-operated farms. Minimum starting equity requirements 
increased by more than $13,000 when annual consumption levels 
were raised at an increasing rate from $3,000 to $8,000 over a 
30-year period. 
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Increasing land values from their current level by 5 percent 
annually did not change the optimum growth situation of renting 
farmland rather than purchasing it. Although increasing land values 
tended to satisfy growth objectives, they also raised minimum 
starting equity requirements. As land values were increased, growth, 
in terms of additionall acreage purchased, ceased because the 
additional capital generated from an additional acre of land became 
insufficient to meet the required level of land payments. 

IMPLICATIONS 

This study examined the process of capital accumulation and 
growth of representative farm firms in an important agricultural 
area. It established the following points with respect to the general 
characteristics of capital accumulation and growth of farm firms. 

A management stratt~gy or criterion function of maximizing the 
present value of net n~turns is effective in terms of maximizing 
capital accumulation an.d growth, even when the growth process is 
measured in several ways. However, this criterion is not unique 
in depicting the maximum rate of capital accumulation. 

The structure of the firm--in resource restrictions, alternative 
methods of expanding resource levels, consumption requirements or 
capital withdrawals, etc.--were most important with respect to 
capital accumulation over time. Thus, the environment within which 
farm operations occur may tend to overwhelm specific operator 
objectives whether they are to maximize returns, sales, farm size, 
owned capital or reinvestment capital, or even consumption. The 
point is that any of these objectives, criteria, or choice indicators 
maximize capital accumulation. Since there is only 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 relationships resulted in 
different growth rates. 

The required capital withdrawals are of the utmost importance 
in farm growth and capital accumulation. Costs are important only 
to the extent that they involve capital withdrawals. Small costs 
associated with large capital withdrawals would be restrictive upon 
growth. An example is the cost of renting versus that of purchasing 
additional farmland. In this analysis, land could be rented at a cost 
of $12 per acre, which required a 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, 
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was about $16 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 requirements 
and higher costs, resulted in maximum returns over, time because 
the firm grew larger and the volume of operations increased. A 
more obvious case is where land must be purchased on a cash basis. 
No costs (other than transfer costs) are associated 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 criteria 
and choice indicators in static economic analyses. Where capital 
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 
conditions, a better criterion may be one that maximizes net worth. 

The importance of capital withdrawals and their effect upon the 
growth process also has important implications regarding capital 
requirements for farm resources in relation to prices received for 
farm products. For capital accumulation and farm firm growth, a 
parity ratio showing the relationship between capital requirements 
and prices is most relevant. Increasing capital requirements for 
resource purchases in the future and their relationship to commodity 
prices are certain to have significant effects on farm firm growth. 

Farm firm capital accumulation and growth situations over a 30-
year period with a constant cost-price relationship did not show 
enormous growth rates, especially for the smaller starting size 
farm. The analysis did not consider the effect of competition among 
farm operators for land resources. Competition would probably 
inc.rease land costs and the capital withdrawals associated with 
land acquisition. Under these conditions, if farm firm growth is 
limited to the utilization of capital generated within the firm, the 
growth rate of farms is likely to be slow, especially that of the 
smaller farms. 

This study illustrates that capital accumulation increases at an 
increasing rate. Under this condition, the larger farms are most 
likely to command the use of farm resources. 

This analysis also emphasizes the importance of security or 
collateral value in capital accumulation and firm growth. It is a 
resource which should be utilized the same as other farm resources. 
If it is not, the analysis indicates that considerable value is lost. 

The foregoing analysis of minimum starting equity and capital 
accumulation requirements for specific growth objectives leads to 
the following conclusions concerning capital accumulation problems 
of farm firms in the area of study. 
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Minimum equity levels required to meet capital withdrawals over 
time for farm family consumption were significantly different 
under conditions of renting or owning the land that was operated. 
The different equity levels resulted from the amount of capital 
outlay associated with renting land versus owning or purchasing it. 
In the analysis, an acnl of land could be rented for $12. However, 
with land priced at $~~40 per acre, current lending policies are 
such that a minimum of about $139 equity or capital outlay was 
associated with purchas:ing 1 acre. 

However, minimum starting equity· requirements were not sig
nificantly different for various growth requirements when all land 
operated could be rented. Large growth differences over time re
sulted with only small differences in starting equity requirements. 
However, differences in acreage operated and the value of controlled 
resources were large as the growth differences occurred. These 
differences indicated that the problem of land availability may be 
more acute than the problem of additional starting capital require
ments in the fulfillment of different growth objectives. 

Under conditions where land operated must be owned or purchased, 
different growth objectives did require significantly different 
starting equity levels. A minimum of about $47,000 was required 
only to meet constant $3,000 family consumption levels over time, 
but more than $77,000 starting equity was required to satisfy the 
opportunity cost of investing equity at 6 percent and having a nonfarm 
job to obtain consumption capital. 

Annual capital withdrawals to satisfy consumption levels were 
more relevant variables for 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 
levels over time required almost $1,800 more starting equity. More 
than $13,000 additional starting equity was 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 were 
required for a constant consumption over time when land was 
rented, and only 262 acJres when land was owned. However, in terms 
of equity requirements, more than $29,000 additional owned capital 
was required when land had to be purchased. 

Net returns were higher on a per acre basis when land was owned 
rather than rented because resource purchases, such as land, 
require capital but are not associated with costs as are rent. In 
other words, principal payments are not costs; however, the fact 
that principal payments require capital investments is important in 
a dynamic model. The cost of owning resources in a static model 
may be only the interes1t cost on the investment. In a dynamic model, 
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the capital withdrawals associated with the resource purchases are 
more relevant than costs. 

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 study area with less than 
$18,000 equity or owned capital have little chance of obtaining 
adequate family living levels in farming. On the other hand, 
operators with slightly higher levels of capital have the opportunity 
to increase family living levels and to accumulate capital in farming 
if farmland may be rented rather than purchased. If farm operators 
must own or purchase land operated, then more than $47,000 equity 
in farming is required to provide for basic family consumption 
levels and more than $60,000 starting equity is required to support 
increases in family consumption levels. 

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

The analysis of minimum starting equity requirements with in
creasing land values over time showed that starting equity is mini
mized when specified conditions for farm firm growth are fulfilled 
by renting rather than owning land operated, even though the 
appreciated land values tend to satisfy the growth conditions. 
Sizable values may be accumulated through the appreciation of land 
values when land is owned. However, 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 most limiting factor. 

When land had to be owned or purchased, increasing land values 
raised the minimum starting level of owned capital required to meet 
specified family consumption levels. Requirements of starting owned 
capital were higher because additional capital had to be withdrawn 
to purchase land at its higher value. 

The analysis also indicates that land values in the study area 
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 
values reach a break-even point. In the study area, 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 
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reached in about 8 to llO years. Beyond this point, the additional 
capital generated from a.n additional acre of land is not sufficient to 
purchase land even through a long-time amortized basis. This 
is paradoxical 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 would be little gain 
to farm owner-operators over the next 30 years. The returns to 
current starting equity or owned capital, if measured in terms of 
ending equity, would be less than 2 percent. 

LIMITATIONS OF THE STUDY AND 
SUGGESTED RESEARCH 

Limitations 

Much has been said and written about capital accumulation and 
growth. However, few studies have attempted to analyze the growth 
problems of the firm. This study merely scratches the surface in a 
very important area of research dealing with farm firm growth. 
A better knowledge of the growth process might enable a better 
understanding of risks and farm adjustments in general. 

Even though the analytical model used in this study is somewhat 
more inclusive with respect to changing variables than static 
models, it is not without limitations. The model is dynamic only 
with respect to time and growth properties. In the real world, 
many more variables typically change over several production 
periods. Many production periods are considered in the analysis, 
and the model can only be classified as a dynamic certainty model 
since the input-output and price coefficients over all periods are 
assumed to be known with certainty. As a consequence, the 
necessary assumptions in the model are largely inadequate and 
unrealistic. 

In a static analysis, an important problem is to decide what 
criterion should be used for solving an economic problem. An 
analysis which covers several time periods compounds this 
problem. The introduction of time raises not only the question of 
what shall be maximized, but also how long the planning period 
shall be. This study attempts to analyze the effects of different 
objectives or criteria, but it does not come to grips with the effects 
of different planning horizons. The economic consequences of 
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different horizons may be more important than is generally 
believed, and the absence of an analysis of them is, therefore, a 
serious limitation to this study. Since the model does not deal 
with uncertainty, it cannot adequately deal with the effects of 
different 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 dis
counted. 

Another limitation of the model results from the necessary as
sumption that few variables are relevant for any given 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 less for a 
typical situation. 

The assumption of pure competition within the capital accumula
tion or growth environment of the farm firm is another serious 
limitation. The users of linear programming have for too long 
been concerned only with the special case of production decisions 
and not with marketing decisions. When pure competition is assumed, 
the aggregate aspects of growing firms are not considered. It is 
common knowledge that farm firms are growing with respect to 
both product output and physical size. This study assumes that 
land and other resources are available for growth of the firm 
without the competition of other firms. The analysis also does 
not deal with formidable institutional problems associated with the 
land market. 

The programming model used in the analysis defines the optimum 
only with respect to the specific assumptions made. As a result of 
the limitations, a true optimum for the situation that the model is 
intended to portray is not obtained. However, the model is defended 
on the grounds that it at least provides a rational technique for 
approaching the true optimum. Also, progress in refining and 
utilizing dynamic models can only come from attempts to apply 
these techniques to real problems. 

The arbitrary selection of important variables which affect 
capital accumulation, especially consumption and capital borrowing 
levels, is a limitation which is difficult to assess. 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 capital accumulation are much too complicated 
to be solved in a straightforward manner by the deductive process. 
However, the answer may be approximated through simulation. 
This technique has met with much success in other scientific fields 
and probably holds much promise in the social sciences. 
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Need for Further Research 

This analysis attempts to evaluate the farm growth process very 
generally and over a fairly long period of time. A constant cost for 
farm resources is assumed in the analysis. Further study to 
determine the effect of nonconstant cost relationships on growth 
of farm firms should be made. While the model used in this study 
leaves much to be desired, useful information about growth could 
be gained simply by varying costs (capital withdrawal requirements) 
over time. The same is true with respect to product prices and 
technology. Although little is known about specific effects of changes 
in technology, general :relationships between technological innova
tions, prices, and capiltal 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, an analysis 
dealing specifically with the problem of accounting for competition 
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 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 remain constant as growth occurs. 
The effect of this assumption should be evaluated; for a growth 
model should also be a decision model. However, it is felt that the 
advantages of such a simplifying assumption compensate for the 
loss of generality. This type of simplifying assumption may have 
much promise when working with problems in farming areas where 
many operations are specialized. In such areas, the opportunity 

. costs of not producing a specific organization of crops and livestock 
suited to the area are quite high. Even if the several types of 
organizations, perhaps with quite different capital requirements, 
are relevant, several aggregated activities could be included in the 
model rather than complicating the model and computing pro
cedures by including a wide range of individual enterprise activities. 
Further research evaluating this possibility should be under
taken. 
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It is very important that research efforts be directed toward 
evaluating credit use, resource investments, and capital with
drawals 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 introducing 
risk and uncertainty into dynamic analyses be found. Such an 
analysis might utilize a model that includes the stochastic process 
in a linear program framework to introduce risk. A "hybrid" 
between the linear program model used in this study and the re
cursive linear program model might be utilized to introduce uncer
tainty. Such a model might deal with random 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 arbitrarily selected. 
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APPENDIX 
Table 26.--Farm organization, capital accumulation, and growth 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 owned land value1 

Item 

Annual situation: 
Land operated •.......•••••.•.•• , ..••...... acres •• 

Land owned ••••..•.••••••••••••.••••••••.• do •••• 
Gross sales •.••••.••••••••.•.••..•.•..•. dollars •• 
Operating and overhead capital ...•••.•••••• do •.•. 
Borrowed capital.., •••..••••.••••••••.••••. do .••• 
Consumption capital. •.••.•••.•.•••••••••••. do ..•• 

Production period totals: 
Starting owned cash capital ••.••.....••...• do •••• 
Net returns •....••....••••••••••••••....•.• do •••• 
Capital withdrawals: 

Land purchases ••••••.•.•..•••.••••••••••• do •.•. 
Machinery purchases ...................... do .•.• 
Livestock purchases ...................... do .•.. 
Capital consumed ......................... do ..•. 

Total. ••.......•••..•••••••.•......••.• do •••• 

Net cash capital generated •••••....•......• do .••• 
Ending owned cash capital. ••.•••...••.•..•• do. • •.• 
Value of controlled resources •..•...••.•.•• do .•.. 
Net worth (end of period) .................. do .. .. 

Criterion function: 
Present value of net returns ••.••••.•••.•.. do •••• 

Undiscounted level of net returns •..........• do •.•• 
Starting level of owned capital •••.....•.•..• do •..• 

1 

279 
279 

12,010 
7,678 
4,042 
2,166 

6,106 
21,660 

1,006 
0 
346 

10,830 

12,182 

9,478 
15,584 
88,595 
73,761 

101,509 
268,828 
ll5,172 

2 

400 
400 

17,240 
ll,l43 

0 
3,049 

15,584 
30,486 

3,285 
0 
639 

15,243 

19,167 

ll,319 
26,903 

129,593 
89,004 

Production period 

3 

464 
464 

19,981 
12,434 

0 
3,773 

26,903 
37,734 

13,907 
0 

335 
18,867 

33,109 

4,625 
31,528 

149,913 
107,871 

4 

572 
572 

24,619 
14,981 

0 
4,819 

31,528 
48,192 

16,635 
0 
566 

24,097 

41,298 

6,894 
38,422 

183,293 
131,966 

5 

705 
705 

30,357 
18,420 

0 
5,968 

38,422 
59,683 

:a,551 
30 

701 
29,841 

52,123 

7,560 
45,982 

223,504 
161,808 

6 

870 
870 

37,480 
23,266 

0 
7,107 

45,982 
71,073 

26,737 
1,080 

870 
35,536 

64,223' 

6,850 
52,832 

271,904 
197,345 

1 Starting situation 213 acres of o>vned land, $4,585 average value of equipment, $1,120 investment in livestock, and $6,106 owned 
capital. 



~ Table 27.--Farm organization, capita~ accumulation, and growth 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 value 1 

Item 

Annual situation: 
Land operated •••.•..•..•••••••.•..••.•••• acres •• 

Land owned .....••••••..•.•...•••••••.... do .... 
Gross sales ......•••.•••.•.•.•••.•••... dollars •. 
Operating and overhead capital ..•.•....... do .•.. 
Borrowed capital. ••••••.•••••••.•..•...... do •..• 
Consumption capital. ..•..•..•.•........... do .... 

Production period totals: 
Starting owned cash capital ••••••.•••••.•• do •.•. 
Net returns ............................... do .. .. 
Capital withdrawals: 

Land purchases •••.•..............•.•.•.. do ..•. 
Machinery purchases •.......•....••.•.••. do .•.. 
Livestock 'purchases ....•..••.•.•.•....•. do .... 
Capital consumed .••....•..••••••••.••..• do ••.. 

Total. ................................ do •.•• 

Net cash capital generated .......•.••.•... do ... . 
Ending mmed cash capital. ........•••..... do ... . 
Value of controlled resources ••••..•....•. do ... . 
Net worth (end of period) ................. do .. .. 

Criterion function: 
Present value of net returns •••••••••••••• do •••• 

Undiscounted level of net returns ••••••••••• do ••.• 
Starting level of owned capital ••••••••••••• do •••• 

1 

293 
293 

12,603 
8,076 
3,551 
1,132 

6,106 
22,633 

1,218 
0 
418 

5,658 

7,294 

15,339 
21,445 
97,888 
79,906 

126,143 
353,874 
115,172 

2 

429 
429 

18,481 
11,683 

' 0 

1,699 

21,445 
33,939 

9,904 
0 
718 

8,497 

19,119 

14,870 
36,315 

146,116 
105,398 

Production period 

3 

551 
551 

23,755 
14,343 

0 
2,353 

36,315 
47,061 

22,847 
0 
644 

11,765 

35,256 

11,805 
48,120 

187,845 
140,694 

4 

746 
746 

32,149 
19,444 

0 
3,176 

48,120 
63,523 

30,706 
302 

1,025 
15,$$1 

47,914 

15,609 
63,729 

251,5$1 
188,336 

5 

1,005 
1,005 

43,279 
26,946 

0 
4,083 

63,729 
81,663 

40,956 
1,687 
1,359 

20,416 

64,418 

17,245 
80,974 

334,032 
249,583 

6 

1,337 
1,337 

57,588 
36,587 

0 
5,250 

80,974 
105,005 

52,384 
2,169 
1,747 

26,251 

82,551 

22,454 
103,42$ 
440,082 
328,337 

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



Table 28.--Farm organization, capital accumulation, and growth resulting from maximum present value of net returns, starting farm size 
213 acres, rented land limited, consumption levels 50 percent of net returns, and borrowed capital limit 25 percent of unmortgaged 
owned land value 1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated •••••••••••••••••••••••••••• acres •• 314 405 470 579 714 882 

Land owned •••••••••••••••••••••••.•••••• do •••• 314 405 470 579 714 882 
Gross sales ••••••••• , .................. dollars •• 13,518 17,428 20,238 23,947 30,774 37,985 
Operating and overhead capital ••.••••••••• do •••• 8,859 11,242 12,574 15,158 18,702 23,607 
Borrowed capital. ••••••••••••••••••••••••• do .••• 5,586 0 0 0 0 0 
Consumption capital. •••••••••••••••••••••• do •••• 2,329 3,093 3,832 4,875 6,036 7,189 

·Production period totals : 
Starting owned cash capital .•••••••••••••• do •••• 6,106 15,681 27,087 31,758 38,684 46,098 
Net returns ••••••••••••••••••••••••••••••• do •••• 23,294 30,930 
Capital withdrawals: 

38,321 48,945 60,358 71,888 

Land purchases •••••••••••••••••••••••••• do •••• 1,541 3,582 14,147 16,971 21,960 27,148 
Machinery purchases •••••••••••••••••.••• do •.•• 0 0 0 0 94 1,093 
Livestock purchases ••••••••••••••••••••• do •••• 531 477 343 575 711 880 
Capital consumed •••••••••••••••••••••••• do •••• 11,647 15,465 19,160 24,473 30,179 35,944 

Total. •••••••••••••••••••••••••••••••• do •••• 13,719 19,524 33,650 42,019 52,944 65,065 

Net cash capital generated •••••••••••••••• do •••• 9,575 11,406 4,671 6,926 7,414 6,823 
Ending owned cash capital ••••••••••••••••• do •••• 15,681 27,087 31,758 38,684 46,098 52,921 
Value of controlled resources ••••••••••••• do •••• 97,277 131,000 151,614 185,275 225,894 275,010 
Net worth (end of period) ••••••••••••••••• do •••• 74,578 90,043 109,204 133,676 163,855 199,799 

Criterion function: 
Present value of net returns •••••••••••••• do •••• 104,020 

Undiscounted level of net returns ••••••••••• do •••• 273,736 
Starting level of owned capital ••••••••••••• do •••• 115,172 

1 Starting situation 213 acres of owned land, $4,585 average value of equipment, $1,120 investment in livestock, and $6,106 owned 
~ capital. 



~ Table 29.--Farm organization, capital accumulation, and growth 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 25 percent of unmortgaged 
owned land valuel 

Production period 
Item 

l 2 3 4 5 6 

Annual situation: 
Land operated •.•..•••••••••••••• , •.•...••. acres •• 324 434 560 758 1,020 1,357 

Land owned ••...••.•••••• ,, ••••..•....•••• do., •• 324 434 560 758 1,020 1,357 
Gross sales •••.•....•••••••• ; ••••••••.•• dollars •• 13' 955 18,713 24,133 32,668 43,956 58,457 
Operating and overhead capita1 ••••••••••••• do.: •• 9,131 11,799 14,547 19,793 27,402 37,170 
Borrol.'Ved capital ........................... do .... J OL"'l 0 0 0 0 0 ~,uu' 

Consumption capital •••••••••.•••••••••••••• do •••. 1,206 1,728 2,397 3,219 4,138 4,435 

Production period totals: 
81,778 Starting owned cash capital. ••••••••...•••• do ••• , 6,106 21,914 36,735 48,774 64,339 

Net returns., •••• ,, ••••••••••••••.••..•...• do •••• 24,119 34,569 47,933 64,376 82,769 106,434 
Capital withdrawals: 

Land purchases ............. , ••..•.•••.•.• do .... 1,696 10,525 23,249 31,294 41,549 53,235 
Machinery purchases •••.•• , •••• , •.•••••• , . do •. , • 0 0 0 381 1,711 2,19S 
Livestock purchases •••••••••••••••••••••• do ..•• 584 581 662 1,042 1,378 1,771 
Capital consumed ......................... do •••. 6,031 S,642 11,9S3 16,094 20,692 26,609 

Total. •.• , •.••• , •••••••••.•••••••• ,, ••• do •••. S,311 19,748 35,894 48,811 65,330 S3 ,Sl3 

Net cash capital generated •••••••••....••.• do •••• 15,808 14,821 12,039 15,565 17,439 22,621 
Ending owned cash capita1 ••••••••.••..•...• do •••• 21,914 36;'735 4S,774 64,339 Sl,778 104,399 
Value of controlled resources •••.•••.•••..• do •••• 105,963 147,765 190,706 255,214 338,622 446,092 
Net worth (end of period) •••••••.••••....•• do •••• 81,019 106,946 142,896 191,178 253,255 333,080 

Criterion function: 
Present value of net returns .•••••••..••••• do •••. 129,003 

Undiscounted level of net returns •••••••••••• do •••• 360,200 
Starting level of owned capital ••••.•••.••.•• do •••• 115,172 
-- ----- -------.- ---- ------ --------

l Starting situation 213 acres of owned land, $4,5S5 average value ·of equipment, $1,120 investment in livestock, and $6,106 owned 
capital. 



Table 30.--Farm organization, capital accumulation, and growth 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 un-
mortgaged owned land value 1 . 

Item 

Annual situation: 
Land operated ••..•.••••.••.•••.•••••••... acres •. 

Land owned ..••••••• , ••••••••••••••.••.•. do •... 
Gross sales ••••••..••••.• : •.•...•.•.••. dollars .. 
Operating and overhead capital ••••.••....• do •.•. 
Borrowed capital. •••.•••••••• , , , , • , , , ••••• do. , • , 
Consumption capital ..••••••••••••••••••••• do •••• 

Production period.totals: 
Starting owned cash capital .....••.••.•••• do •.•. 
Net returns •••.••••.••.••••••..••..•..•.•. do ..•• 
Capital withdrawals: 

Land purchases ..••••...•...•.•..•...••••• do •.•• 
Machinery purchases •...•..•.•••.••..•••. do ••.. 
Livestock purchases, •••••..•.•.•.•.•••.• do ..•. 
Capital consumed ••••.•.......••.•.••.••• do .... 

Total. ••.•••••••••.•••••••.••• , .•...•. do •..• 

Net cash capital generated ••••.••••.•••... do .... 
Ending owned cash capital •.•..•••••••••... do .••• 
Value of controlled resources •.••.•.•..••• do .••. 
Net worth (end of period) ••••.•••.••••••.. do •••• 

Criterion function: 
.Present value of net returns •••.•••••••••• do •.•• 

Undiscounted level of net returns •.•.•..•••• do •••. 
Starti!lg-level of owned capital. ..•..•.••••• do •.•• 

1 

493 
493 

21,220 
11,941 
10,404 
4,639 

6,106 
46,392 

1,018 
0 
350 

23,197 

24,565 

21,827 
27,933 

153,429 
138,367 

193,481 
496,776 
115,172 

2 

761 
761 

32,768 
20,307 
1,113 
6,231 

27,933 
62,306 

5,433 
396 

1,410 
31,153 

38,392 

23,914 
51,847 

243,469 
169,520 

Production period 

3 

906 
906 

39,024 
24,332 

0 
7,346 

51,847 
73,460 

25,668 
948 
764 

36,730 

64,110 

9,350 
61,197 

289,331 
206,250 

4 

1,106 
1,106 

47,636 
30,176 

0 
8,730 

61,197 
87,302 

30,950 
1,306 
1,051 

43,651 

76,958 

10,344 
71,541 

350,032 
249,901 

5 

1,344 
1,344 

57,868 
37,108 

0 
10,380 

71,541 
103,801 

37,520 
1,551 
1,249 

51,901 

92,221 

11,580 
83,121 

421,532 
301,801 

6 

1,627 
1,627 

70,071 
45,368 

0 
12,352 

83,121 
123,515 

45,784 
1,849 
1,490 

61,758 

110,881 

12,634 
95,755 

505,425 
363,558 

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



:f Table 31.--Farm organization, capital accumulation, and gro;vth 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 value1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated •••••••••••••••••••••••••••• acres •• 522 1342 1,073 1,430 1,13130 2,459 

Land owned •••••••••••••••• , •• ,., •••••••• do, ••• 522 1342 1,073 1,430 1,13130 2,459 
Gross sales, ........................... dollars .. 22,490 36,2133 46,239 61,603 130,979 105,9413 
Operating and overhead capital •••••••••••• do •••• 12,795 22,630 213,1397 39,303 52,330 69,1113 
Borrowed capital. ••••••• , ••••••••••••••••• do •••• 9,351 0 0 0 0 0 
Consumption capital. •••••••••••••••••••••• do •••• 2,424 2,1344 4,335 5,575 7,162 9,2013 

Production period totals: 
Starting owned cash capital ••••••••••••••• do •••• 6,106 40,4137 71,694 139,13513 114,1335 146,034 
Net returns ............................... do .... 413,475 613,265 136,706 111,4913 143,246 1134,154 
Capital withdrawals: 

Land purchased, .................. , ...... do .... 1,470 17,397 44,140 54,441 70,933 92,400 
Machinery purchases ••••••••••••••••••••• do •••• 0 929 1,509 2,329 2,937 3,7135 
Livestock purchases ••••••••••••••••••••• do ••.• 507 1,6134 1,216 1,1376 2,366 3,049 
Capital consumed ........................ do •••• 12,119 17,066 21,677 27,1375 35,1311 46,0313 

Total. •••••• , ••••••••••••••••••••••••• do •••• 14,094 37,0513 613,542 136,521 112,047 145,272 

Net cash capital gmerated •••••••••••••••••• do •••• 34,3131 31,207 113,164 24,977 31,199 313,13132 
Ending owned cash capital ••••••••••••••••••• do •••• 40,4137 71,694 139,13513 114,1335 146,034 1134,916 

Value of controlled resources ••••••••••••• do •••• 173,0913 2133,7113 360,047 474,909 619,411 1304,0137 
Net worth (end of period) ••••••••••••••••• do •••• 151,5213 202,727 267' 756 351,379 4513,1314 596,930 

Criterion function: 
Present value of net returns •••••••••••••• do •••• 234,645 

Undiscounted level of net returns ••••••••••• do •••• 642,344 
Starting level of owned capital ••••••••••••• do •••• 115,172 

1 Starting situation 426 acres of o;vned land, $4,5135 average value of equipment, $2,241 investment in livestock, and $6,106 owned 
capital. ' 



Table 32.--Farm organization, capital accumulation, and growth resulting from maximum present value of net returns, starting farm size 
426 acres, rented land limited, consumption levels 50 percent of net returns, and borrowed capital limit 25 percent of unmortgaged 
owned land value1 

Item 

Annual situation: 
Land operated ••••••••••••••••••••••••••••• acres •• 

Land owned ••••••••••••••••••••••.•••••••• do •••• 
Gross sales ••••••••••••••.•••••••••••••. dollars •• 
Operating and overhead capital ••.•••••••••• do •••• 
Borrowed capital. ••••••••••••••••.•••.. ·'· •• do •••• 
Consumption capital. •••.•.•.••••••••••• •'• •• do ••• •' 

Production period totals: 
Starting owned cash capital •••••••••••••••• do •••• 
Net returns •.••••.•....•.••••••••••••••••.. do ..•• 
Capital withdrawals: 

Land purchases ••••.••••.••••.••.••.•.•••• do •••• 
Machinery purchases .••••••••••••••••••••• do •••• 
Livestock purchases •••••••••••••••••••••• do •••• 
Capital consumed ••••••••••••••••••••••••• do •••• 

Total ••••••••••••.•••••••.•••.••••••••• do •••• 

Net cash capital generated •••••••••••••.••••• do •••• 
Ending owned cash capital •••••••••••••••••••• do •••• 
Value of controlled resources •••••••••••••••• do •••• 

1 

583 
583 

25,101 
14,982 
14,377 

5,060 

6,106 
50,598 

2,397 
0 
824 

25,299 

28,520 

2 

782 
782 

33,677 
21,022 
1,467 
6,328 

28,184 
63,277 

6,180 
534 

1,047 
31,638 

39,399 

Production period 

3 

920 
920 

39,641 
24,748 

0 
7,447 

52,062 
74,467 

26,131 
904 
728 

37,234 

64,997 

4 

1,123 
1,123 

48,383 
30,679 

0 
8,852 

61,532 
88,519 

31,649 
1,325 
1,067 

44,259 

78,300 

22,078 
28,184 

175,754 
140,471 

23,878 
52,062 

248,973 
172,ll0 Net worth (end of period) •••••••••••••••••••• do.... 1 

9,470 
61,532 

293,195 
209,343 

10,219 
71,751 

354,526 
253,603 

Criterion function: 
Present value of net returns ••••••••••••••• do •••• 

Undiscounted level of net returns ••••.••••••• do .••• 
Starting level of owned capital •••••••••••••• do •••• 

199,193 
507,450 
ll5,172 

5 

1,364 
1,364 

58,775 
37,719 

0 
10,528 

71,751 
105,280 

38,359 
1,575 
1,269 

52,640 

93,843 

ll,437 
83,188 

426,647 
306,243 

6 

1,652 
1,652 

71,171 
46,ll0 

0 
12,531 

83,188 
125,309 

46,870 
1,879 
1,514 

62,654 

ll2,917 

12,392 
95,580 

5ll,552 
368,898 

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



"' "' 
Table .33.-'-Farm organization, capital accumulation, and growth 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 25 percent of unmortgaged 
owned land value 1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land opera ted ••••••••••••••••••••••••••••• acres •. 605 $56 1,094 1,456 1,914 2,504 

Land owned ••••••••••••••••••••••••••••••• do •••• 605 $56 1,094 1,456 1,914 2,504 
Gross sales ••••••••••••••••••••••••••••• dollars .• 26,050 36,$$2 47,144 62,748 82,464 107,$77 
Operating and overhead capital ••••••••••••• do •..• 15,572 23,011 29,510 40,072 53,326 70,412 
Borrowed capital. •••••••••••••....••••••••• do •••• 12,$04 0 0 0 0 0 
Consumption capital. •••••••••••.••••••••••• do •••• 2,619 3,468 4,408 5,669 7,285 9,366 

Production period totals: 
Starting owned cash capital •••••.•••...•..• do •••• 6,106 41,723 72,452 90,949 116,157 147,629 
Net returns •••••••••••.•••••••••••••••••••• do •••• 52,389 69,354 88,169 113,381 145,691 187,325 
Capital withdrawals: 

Land purchases •••••••••••••••••••••••••.. do •••• 2,735 1$,944 44,$22 55,55$ 72,399 94,339 
.Machinery purchases ••••••••••••••••••.••• do •••• 0 1,020 1,555 2,365 2,9$9 3,852 
Livestock purchases •••••••••••••••••••••• do •••• 940 1,322 1,253 1,905 2,40$ 3,103 
Capital consumed ••••••••••••••••••••••••• do •••• 13,097 17,339 22,042 28,345 36,423 46,831 

Total. : • •••••••••••••••••.••••••••••••• do •••• 16,772 38,625 69,672 88,173 114,219 14$,125 

Net cash capital generated ••••••••••••••••• do •..• 35,617 30,729 18,497 25,208 31,472 39,200 
Ending owned cash capital •••••••••••••••••• do •••• 41,723 72A52 90,949 116,157 147,629 186,$29 
Value of controlled resources •••••••••••••• do •••• 194,6$9 288,000 366,425 4$2,783 629,572 $17,327 
Net worth (end of period) •••••••••••••••••• do •••• 154,464 206,479 272,606 357,642 466,910 607A04 

Criterion function: 
Present value of net returns ••••••••••••••• do •••• 241,134 

Undiscounted level of net returns •••••••••••• do •••• 656,309 
Starting level of owned capital •••••••••••••• do •••• 115' 172 

- --

1 Starting situation 426 acres of owned land, $4,5$5 average value of equipment, $2,241 investment in livestock, and $6,106 owned 
capital. 



Table 34.-~Farm organization, capital accumulation, and growth 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 un
mortgaged owned land value1 

Production period 
Item 

l 2 3 4 5 6 

Annual situation: 
Land operated •••••••••••••••••••••••..•••. acres .. 342 644 1,129 1,760 2,621 3,800 

Land owned ••••••••••••••••••••...••.••.•• do •••• 213 213 213 213 213 213 
Land rented ••••••••...••••••••••••••••••• do •... 129 431 916 1,547 2,408 3,587 

Gross sales ............................. dollars .. 14,739 27,743 48,627 75,819 112,898 163,705 
Operating and overhead capital •••.•.•••.••• do •••• 9,661 18,872 36,124 58,676 89,416 131,538 
Borrowed capital. ......... : ................ do .... 6,390 6,390 6,390 6,390 6,390 6,390 
Consumption capital. ....................... do .... 2,539 4,435 6,251 8,572 11,741 16,083 

Production period totals: 
Starting owned cash capital ••••••.•••..•••• do •••• 6,106 18,122 38,712 64,619 100,035 148,592 
Net returns ................................ do .... 25,390 44,355 62,513 85,716 117,410 160,835 
Capital withdrawals: 

Machinery purchases .••••••••••••••••••••• do •••• 0 0 2,800 4,122 5,620 7,701 
Livestock purchases .•.••••••••••••••••••• do •••• 679 1,588 2,550 3,320 4,527 6,204 
Capital consumed ......................... do .... 12,695 22,177 31,256 42,858 58,706 80,417 

Total. ••.•••••••••••••••••••••••••••••• do •••• 13,374 23,765 36,606 50,300 68,853 94,322 

Net cash capital generated •••••••••••.••••• do •••• 12,016 20,590 25,907 35,416 48,557 66,513 
Ending owned cash capital •••.••.•••.••••••• do •••• 18,122 38,712 64,619 100,035 148,592 215,105 
Value of controlled resources •••••••••••••• do •••• 106,586 201,244 348,901 543,199 808,543 1,171,921 
Net worth (end of period) •.•.•••••••••••••• do •••• 75,626 97,804 129,061 171,919 230,623 311,041 

Criterion function: 
Present value of net returns ••••••••••••••• do •.•• 167,047 

Undiscounted level of net returns .•••.•••.••• do .•.• 496,219 
Starting level of owned capital ••••••••••.••. do ..•• 115,172 

-

1 Starting situation 213 acres of ownedland, $4,585 average value of equipment, $1,120 investment in livestock, and $6,106 owned 
~ capital. 



"' CX> Table 35.--Farm organization, capital accumulation, and growth 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 12.5 percent of unmortgaged 
owned land value~ 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated ••••••••••••••••••••••••.•••• acres •• 375 878 1,764 3,113 5,249 8,624 

Land owned ••••••••••••••••••••••••.••..•• do •••• 213 213 213 213 213 213 
Land rented ••••••••••••••••••••••••••...•• do .••• 162 665 1,551 2,900 5,036 8,411 

Gross sales ••••••••••••••••••••••••••••• dollars •• 16,156 37,817 76,001 134,116 226,136 371,527 
Operating and overhead capital •••.•.••••.•• do ..•• 10,651 27,117 58,888 107,093 183,435 304,053 
Borrowed capital ........................... do .... 6,390 6,390 6,390 6,390 6,390 6,390 
Consumption capital. •••••••••..••••••••.••• do •.•. 1,376 2,675 4,278 6,756 10,675 16,869 

Production period totals: 
Starting owned cash capital ••••••••••••••.. do ••.• 6,106 25,896 62,213 115,933 201,362 336,307 
Net returns •••••••••••••••••••••••••••••.•• do •••• 27,523 53,497 85,561 135,112 213,506 337,372 
Capital withdrawals: 

Machinery purchases •..••.••.....•.•.•.... do .... 0 1,161 5,788 8,809 13,948 22,038 
Livestock purchases •.•.•.•••.•••..•••..•. do .... 852 2,645 4,662 7,096 11,236 17,752 
Capital consumed .....•.......••••.•..••.. do ...• 6,881 13,374 21,391 33,788 53,377 84,343 

Total. ....••...•.••.•••••••••.....••.•. do ...• 7,733 17,180 31,841 49,683 78,561 124,133 

Net cash capital generated ..•..•..•...•..•• do ..•. 19,790 36,317 53,720 85,429 134,945 213,239 
Ending owned cash capital •.•....•..•...•.•. do .••. 25,896 62,213 115,933 201,362 336,307 549,546 
Value of controlled resources ..•.•••.••••.. do •••• 122,453 283,296 560,106 985,200 1,657,969 2,720,998 
Net worth (end of period) •.•.••....•.•••.•. do •..• 83,573 123,696 187,866 289,200 449,329 702,358 

Criterion function: 
Present value of net returns ••.••••••...••• do ..•• 256,228 

Undiscounted level of net returns ••••..••.... do ...• 852,571 
Starting level of owned capital •.••••.•.•••.• do .... 115,172 

~ Starting 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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Table 36.--Farm organization, capital accumulation, and growth resulting from maximum present value of net returns, starting farm size 
213 acres, rented land unlimited, consumption levels 50 percent of net returns, and borrowed capital limit 25 percent of unmortgaged 
owned land value1 

Production period 
Item 

l 2 3 4 5 6 

Annual situation: 
Land operated ...•••....••.•••••••••••••••• acres •• 499 880 1,421 2,135 3,116 4,460 

Land owned ••..•..•....•.••••••••••••••••• do •••• 213 213 213 213 213 213 
Land rented ••.•••••.•••...••••••••••••••• do •••• 286 667 1,208 1,922 2,903 4,247 

Gross sales .•..•.••••.•••••••••••••••••• dollars •• 21,514 37,911 61,213 91,987 134,246 192,132 
Operating and overhead capital ••••••••••••. do •••• 14,779 27,579 46,951 72,459 107,494 155,479 
Borrowed capital. •••••••••••••••••••••••••• do •••. 12,780 12,780 12,780 12,780 12,780 12,780 
Consumption capital. ••••••••.••.••••••••••• do •••• 3,367 5,166 7,131 9,764 13,375 18,323 

Production period totals: 
Starting owned cash capital •••••••••••••••• do .••• 6,106 21,435 44,087 73,366 113,764 169,077 
Net returns ••••••••••••••••••••.••••••••••• do •••• 33,671 51,659 71,313 97,639 133,756 183,225 
Capital withdrawals: 

Machinery purchases •••••••••••••••••••.•• do .••• 0 1,175 3,53:2 4,665 6,406 8,773 
Livestock purchases ••••••••••••••••.••••• do .••• 1,507 2,002 2,845 3,757 5,160 7,067 
Capital consumed •••••••••••.••••••••••••• do •••• 16,835 25,830 35,657 48,819 66,877 91,613 

Total. ••••••••••••••••••••••••••••••••• do •••• 18,342 29,007 42,034 57,241 78,443 107,453 

Net cash capital generated .•••••••••••••••• do •••• 15,329 22,652 29,279 40,398 55,313 75,772 
Ending owned cash capital •••••••••••••••••• do •••• 21,435 44,087 73,366 113,764 169,077 244,849 
Value of controlled resources •••••••••••••• do •••• 148,407 265,676 431,172 651,352 953,671 1,367,843 
Net worth (end of period) •••••••••••••••••• do •••• 79,767 105,596 141,252 190,072 256,951 348,563 

Criterion function: 
Present value of net returns ••••••••••••••• do •••• 194,397 

Undiscounted level of net returns •••••••••••• do .••• 571,263 
Startin~ level of owned capital •••••••••••••• do •••• 115,172 

--

1 Starting situation 213 acres of owned land, $4,585 average value of equipment, _$1,120 investment in livestock, and $6,106 owned 
capital. 



§ Table 37.--Far.m organization, capital accumulation, and growth 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 
owned land value1 

Production period 
Item 

_l 2 3 4 5 6 

Annual situation: 
Land operated ............................. acres •• 543 1,176 2,178 3,740 6,209 10,111 

Land owned ............................... do .... 213 213 213 213 213 213 
Land rented •••••••••••••••••••••••••••••• do, ••• 330 963 1,965 3,527 5,996 9,898 

Gross sales •••••••••••••••••••• , •••••••• dollars •• 23,392 50,683 93,836 161,112 267,496 435,593 
Operating and overhead capital ............. do .... 16,092 38.221 74,059 129,869 218,127 357,582 
Borrowed capital. •••••••••••••••••••••••••• do •••• 12;780 12;780 12;780 12,780 12,780 12,780 
Consumption capital. ••••••••••••••••••••••• do ••• , 1,825 3,116 4,944 7,811 12,342 19,503 

Production period totals: 
Starting owned cash capital •••••••••••••••• do •••• 6,106 31,744 72,034 134,387 233,137 389,158 
Net returns •••••••••••••••••••••••••••••••• do •• ,. 36,499 62,311 98,884 156,216 246,848 390,059 
Capital withdrawals: 

Machinery purchases •••••••••••••••••••••• do .... 0 3,111 6,541 10,198 16,126 25,480 
Livestock purchases ...................... do •••• 1,735 3,332 5,269 8,214 12,989 20,524 
Capital consumed ••••••••••••••••••••• , ••• do •••• 9,126 15,578 24,721 39,054 61,712 97,515 

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

Net cash capital generated ••••••••••••••••• do •••• 25,638 40,290 62,353 98,750 156,021 246,540 
Ending owned cash capital •••••••••••••••••• do •••• 31,744 72,034 134,387 233,137 389,158 635,698 
Value of controlled resources •••••••••••••• do •••• 169,504 368,157 682,800 1,174,842 1,952,538 3,181,562 
Net worth (end of period) ••••••••••••••• , •• do •••• 90,304 137,037 211,200 328,362 513,498 806,042 

Criterion function: 
Present value of net returns ••••••••••••••• do •••• 299,683 

Undiscounted level of net returns •••••••••••• do •••• 990,817 
Starting level of owned capital •••••••••••••• do •••• 115,172 

---

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



Table 38.--Farm organization, capital accumulation, and growth 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 12.5 percent of unmortgaged 
owned land valuel 

Production period 
Item 

l 2 3 4 5 6 

Annual situation: 
Land operated ••••••••••••••••••••••••••••• acres •• 557 1,111 1,855 2,859 4,234 6,118 

Land owned ••••••••••••••••••••••••••••••• do •••• 426 426 426 426 426 426 
Land rented •••••••••••••••••••••••••••••• do •••• 131 685 1,429 2,433 3,808 5,692 

Gross sales ••••••••••••••••••••••••••••• dollars •• 23,982 47,870 79,932 123,146 182,407 263,580 
Operating and overhead capital ••••••••••••• do ••.• 13,949 33,321 59,934 95,758 144,890 212,187 
Borrowed capital. •••••••••••••••••••••••••• do •••• 12,780 12,780 12,780 12,780 12,780 12,780 
Consumption capital. ••••••••••••••••••••••• do •••• 5,017 7,274 9,999 13,694 18,758 25,697 

Production period totals: 
Starting mmed cash capital.· •••••• ~ ••••••.• do •••• 6,106 30,502 61,273 102,492 159,134 236,709 
Net returns •••••••••••••••••••••••••••••••• do ••.• 50,167 72,745 99,987 136,937 187,586 256,965 
Capital withdrawals: 

Machinery purchases •••••••••••••••••••••• do •••• 0 2,685 4,860 6,550 8,983 12,304 
Livestock purchases ...................... do •••• 687 2,917 3,915 5,276 7,236 9,911 
Capital consumed ••••••••••••••••••••••••• do •••• 25,084 36,372 49,993 68,469 93,792 128,483 

Total. ••••••••••••••••••••••••••••••••• do •••• 25,771 41,974 58,768 80,295 110,011 150,698 

Net cash capital generated ••••••••••••••••• do •••• 24,396 30,771 41,219 56,642 77,575 106,267 
Ending owned cash capital •••••••••••••••••• do •••• 30,502 61,273 102,492 159,134 236,709 342,976 
Value of controlled resources •••••••••••••• do •••• 171,695 341,028 569,582 879,010 1,302,804 1,883,446 
Net worth-(end of period) •••••••••••••••••• do •••• 140,255 176,628 226,622 295,090 388,884 517,366 

Criterion function: 
Present value of net returns ••••••••••••••• do •••• 274,828 

Undiscounted level of net returns •••••••••••• do •••• 804,387 
Starting level of owned capital •••••••••••••• do •••• 115,172 
- - ------------- ------ ---------

l Starting 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 39.--Farm organization, capital accumulation, and growth resulting from maximum present value of net returns, starting farm size 
426 acres·, rented land unlimited, consumption levels 25 percent of returns, and borrowed capital limit 12.5 percent of unmortgaged 
mmed land value1 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated •••.••••••••••••••••.••••.••• acres •• 621 1,543 2,943 5,149 8,635 14,143 

Land owned •••••..•.•.•••.•..••..•..•••.•• do .•.. 426 426 426 426 426 426 
Land rented ••••••••••••••••••••••••.••••• do •••• 195 1,117 2,517 4,723 8,209 13,717 

Gross sales=~ ~ = ~ ~ = ~ = = = = =, = = =, = e = = =,,.,.,, ,dolla..rs.,, 26,740 66,470 126,768 221,800 371,986 609,302 
Operating and overhead capital •••••..••.••. do ...• 15,925 48,819 98,853 177,691 302,287 499,167 
Borrowed capital. ••.•••••••••.•.••••.•.•••• do •••• 12,780 12,780 12,780 12,780 12,780 12,780 
Consumption capital. ••••••••••••••.•.••••.. do •••• 2,704 4,413 6,979 11,027 17,425 27,534 

Production period totals: 
Starting owned cash capital •••.••.•.•.•.••. do .•.. 6,106 45,637 101,475 189,656 329,056 549,324 
Net returns •.••.••••...••••••••.• : .•••••.•• do •••• 54,073 88,258 139,577 220,544 348,495 550,676 
Capital withdrawals: 

Machinery purchases •••.••••••.••.•••••••. do ••.. 0 5,504 9,140 14,405 22,765 35,972 
Livestock purchases ••...••••..•••••..•••• do .... 1,024 4,851 7,362 11,603 18,338 28,976 
Capital consumed •••••.•.••••••••••.•••••• do •••. 13,518 22,065 34,894 55,136 87,124 137,669 

Total. •••••••..•..•.••.••••••••...••••• do ••.. 14,542 32,420 51,396 81,144 128,227 202,617 

Net cash capital generated ••...••.••••••••• do •••. 39,531 55,838 88,181 139,400 220,268 348,059 
Ending owned cash capital ••••••••..•..•.••. do .••. 45,637 101,475 189,656 329,056 549,324 897,383 
Value of controlled resources •••••••••••••. do .•.• 202,527 490,000 930,683 1,625,531 2,723,542 4,458,469 
Net worth (end of period) •••••.•..••.•••••• do ••.• 155,727 221,920 326,603 492,011 753,382 1,166,389 

Criterion function: 
Present value of net returns •••••..•..••••• do ••.• 424,905 

Undiscounted level of net returns •••••••••••• do •••• 1,401,623 
Starting level of owned capital •••.•••.•.•••• do •••. 115,172 
------··----·-

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



Table 40.--Farm organization, capital accumulation, and growth 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 land valuel 

Production period 
Item 

1 2 3 4 5 6 

Annual situation: 
Land operated ••••••••••••••••••••••••••••• acres •• 852 1,483 2,308 3,442 4,995 7,122 

Land owned •••••••••••••••••.••••••••••••• do •••• 426 426 426 426 426 426 
Land rented •••••••••••••••••••••••••••••• do •••• 426 1,057 1,882 3,016 4,569 6,696 

Gross sales ••••••••••••••••••••••••••••• dollars •• 36,719 63,873 99,426 148,277 215,182 306,833 
Operating and overhead capital ••••••••••••• do •••• 24,797 47,385 76,853 117,354 172,822 248,806 
Borrowed capital. ••••••••••••••••••••••••• ,do •••• 25,560 25,560 25,560 25,560 25,560 25,560 
Consumption capital. ••••••••••••••••••••••• do •••• 5,961 8,244 11,287 15,461 21,180 29,013 

Production period totals: 
Starting owned cash capital •••••••••••••••• do •••• 6,106 32,674 66,465 113,167 177,105 264,694 
Net returns •••••••••••••••••••••••••••••••• do •••• 59,611 82,444 112,865 154,615 211,799 290,133 
Capital withdrawals: 

Machinery purchases •••••••••••••••••••••• do •••• 995 4,116 5,389 7,405 10,141 13,892 
Livestock purchases •••••••••••••••••••••• do •••• 2,243 3,315 4,341 5,965 8,169 11,190 
Capital consumed ••••••••••••••••••••••••• do •••• 29,805 41,222 56,433 77,307 105,900 145,067 

Total. ••••••••••••••••••••••••••••••••• do •••• 33,043 48,653 66,163 90,677 124,210 170,149 

Net cash capital generated ••••••••••••••••• do •••• 26,568 33,791 46,702 63,938 87,589 119,984 
Ending owned cash capital •••••••••••••••••• do •••• 32,674 66,465 113,167 177,105 264,694 384,678 
Value of controlled resources •••••••••••••• do •••• 247,218 439,880 694,312 1,043,780 1,522,399 2,177,945 
Net worth (end of period) •••••••••••••••••• do •••• 144,978 186,200 242,632 319,940 425,839 570,905 

Criterion function: 
Present value of net returns ••••••••••••••• do •••• 311,898 

Undiscounted level of net returns •••••••••••• do •••• 911,467 
Starting level of owned capital •••••••••••••• do •••• 115,172 

---

l Starting situation 426 acres of owned land, $4,585 average value of equipment, $2,241 investment in livestock, and $6,106 owned 
0 capital. 
~ 
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~ Table 41.--Farm organization, capital accumulation, and growth resulting from maximum present value of net returns, starting farm size 
426 acres, rented land unlimited, consumption levels 25 percent of net returns, and borrowed capital limit 25 percent of unmortgaged 
owned land value1 

Item 

Annual situation: 
Land opera ted ..••••.•.••.•.••••••.•..•••.• acres •• 

Land owned. • • . • . • • • • • • . • . • • • • . • • . • • . • • • • do ..•• 
Land rented •..•.•.•.••••••.••••••••••..•. do .•.. 

Gross sales •••••••••••.•...•••..•...•••• dollars •. 
Operating and overhead capital ........•.... do .... 
Borrowed capital. •••.•.•••.••••••••••.••..• do •••• 
Consumption capital. ••••••••••..•••••..•... do .•.• 

Production period totals: 
Starting owned cash capital ••••••..•••••.•• do .••• 
Net returns •••.. ' •••.•••••••.•.•••••••.••••. do .•.• 
Capital withdrawals: 

Machinery purchases •.•.••••••.••••••.•••. do ..•• 
Livestock purchases •.•••••••••.••••.••••• do .•.• 
Capital consumed •••..••••••••..••••••.••• do •••• 

Total. •••••••••••••••••••••••••.•••.••• do ••.• 

Net cash capital generated •••••••••.••••.•• do .•.. 
Ending owned cash capital. ••••.•••••••••••• do •••• 
Value of controlled resources •..•••..•••••• do •... 
Net worth (end of period) .•.•••.•••••••.••• do •••• 

Crit~rion function: 
Present value of net returns ••.•••••••••••• do •••• 

Undiscounted level of net returns ••••••••••.• do •••. 
Starting level of owned capital ••.•••••••.•.• do ••.• 

1 

920 
426 
494 

39,620 
27,214 
25,560 

3,101 

6,106 
62,031 

1,435 
2,597 

15,507 

19,539 

42,492 
48,598 

280,256 
161,696 

476,885 
1,574,223 

115,172 

2 

1,946 
426 

1,520 
83,829 
63,995 
25,560 
4,959 

48,598 
99,170 

6,701 
5,397 

24,794 

36,892 

62,278 
110,876 
600,872 
236,072 

Production period 

3 

3,510 
426 

3,084 
151,193 
119,872 

25,560 
7,830 

110,876 
156,606 

10,211 
8,225 

39,152 

57,588 

99,018 
209,894 

1,093,686 
353,526 

4 

5,985 
426 

5,559 
257,852 
208,358 
25,560 
12,374 

209,894 
247,470 

16,167 
13,023 
61,868 

91,058 

1:6,412 
366,306 

1,873,288 
539,128 

5 

9,897 
426 

9,471 
426,371 
348,163 

25,560 
19,552 

366,306 
391,040 

25,544 
20,576 
97,759 

143,879 

247,161 
613,467 

3,105,449 
832,409 

6 

16,078 
426 

15,652 
692,660 
569,079 
25,560 
30,895 

613,467 
617,906 

40,364 
32,513 

154,477 

227,354 

390,552 
1,004,019 
5,052,318 
1,295,838 

1 Starting 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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