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ABSTRACT

The enterpricse orgenization of 2 particular farm

depends upon the guality an
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order to allocate them so s to maximize his income, the

farm operator must carefully plan his business. In this
study, it was attempted to show how linear programming may
be used in plenning =2n individual farm according to tw

This later model involves the simulitanesous deter-

mination of optimum plens for a five-year plenning horizon

1 decisions of each year affecting alternatives in sub-
sequent and preceding vears, In such a model of capital

accumula the maximization of
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the wnresent value of & stream of net incomes,

The dusl purposes of this thesis were (L) to de-

termine alternative opportunities for incressing income on
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multi-period linear programming technigu s & Tool for
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It was found
- no ma’or adjustments would have to be made to the current
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arm orgenizaztion in order to reach an opbimum productlon
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This study showed that linear programming is 2@

more appropriazte and more uce planming tool if its

concentual model allows for: (L) the intreduction of the

time element in the decision- ing process, (2) the con-
sideration of annual fixed charges, including home with-

drawals, and (3) the transfer and accumulation of operating

capital over successive years.
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CHAPTER I
A. INTRODUCTION

Today's farm firm is a complex and highly sophistie
cated business. As such it is based on the principle of
Perpetual existence. It is established and operated with
the hope and expectation that it will go on forever and
thus implies efficient operation. The only sure means of
achleving this long run aim is effective planning., With
the economic forces that affect the farm business, careful
farm planning is now a necessitye.

Farm plenning is essential fdr making sound deci-
sions because of the increasing complexities of farming and
the precarious position of many inefficient farming businesses,
Farm decision making is difficult because of the number and
size of the eventualities and courses of action that must be
taken into consideration., It is essentially a task that is
best carried out individually for each farm because of the
unique nature of many farm problems. It is a continuing
process, for plans may need modifying as resources, techniques
and/or prices change. The aim of farm planning is to make
the best use of the farmer's resources for inecreasing his
income and improving the standard of living of his family.

This study is devoted to one method of making

farm plans which appears to offer considerable advantages,



2
This systematic evaluation procedure is called linear pro=
gramming, Its development and use in planning individual
farms is paralleled with the entry of electronic computers
into the field of farm planning. Computers, because they
can make numerous calculations very rapidly, allow more
complex problems to be treated and many more alternatives

to be combined than would be feasible by other means.

Planning in a Firm Household Context

A firm can be defined as an economic unit concerned
with production and motiveted to meximize profits. A house-
hold on the other hand can be defined as a socio-economic
unit concerned with consumption and motivated to maximize
satisfaction or utility.

Since economics deals with production and consump-
tion, the interdependence between these two activities must
be taken into account in explaining the behavior of indivi-
dual economic units and in planning for the optimum use of
resources., The importance of the farm family, which con-
stitutes the basic institution in our agricultural industry,
Justifies the approach taken in this study where it is at-
tempted to integrate it with the firm, its productive
counterpart,

A specific form of interchange or communication
between the farm firm and the farm household is hard to
esteblish. A simplified presentation of the basic relation-

ships is schematized in table I:1. The household with its




3

particular value orilentation requires from the firm the

means of achieving femily goals, expressed in terms of

utility.

sources to the farm firm as

process,

resources of the family and

necessary to
As
mercialized,

firm and the

£

=
1
ey

ferm type o

the family,

part of

In turn the family must provide some of its re-

its goal-attainment

The ferm firm, on the other hand, reguires the

provides the monetary returns

ferm units become larger and more highly com-

8 greater separation is observed between the

household, but nevertheless, within our family-

ferming, production and consumption decisions

are still inter-linked.

BASIC REIATIONSHIPS BETWEEN

TABLE I:1

THE FARM FIRM AND

THE FARM HOUSEHOLD

Farm Household Activity

Farm Firm Activity

Goal:

Provides-

Utility

Reguires,

L ~RESOURCES -

o INCOME, o, .

]

Requires

Meximum
Profit

Goal:

Provides

-]

In the present study, these considerations will

be fulfilled by determining various meximum profits farm

vlans

the household,

under the assumption of given income requirements for




Present day agriculture is faced with the problem
f adjusting to changing conditions: changes within the
agricultural industry and changes within the economy as a
whole, This study is devoted to the production aspect of
agriculture and more specifically to individual farming
considered as an economic activity aiming at maximum effi-

clencye.

Farm Organization snd Growth

The empiricsl problems investigated in this study
are (1) the farm organization or income problem, and (2)
the growth problem of an individual operating unit.

Farm organization concerns the efficient 2lloca-
tion of all the resources; land, labor and capital, avail-
able in variable but limited proportions to the farm oper-
ator, An efficient use is achieved through a proper
combination of enterprises having supplementary, comple-
mentary or competitive aspects. It is felt that the farmer
can improve his income by meking a better use of the resources
evailable to him. In order to do this, the effects of alter-
native uses of resources on income must be known.

This study determines the optimum resource use
and enterprise combination for an actual farm unit. The
alternetives considered are within the farmer's reach and

indicate some of the major potential adjustments necessary



to alleviate his overall farm income problem,

The problem of growth and development of the farm
firm involves the dynamic and longer-run aspect of planning.
Not only does the farmer want to stay in business, but his
long run economic goal is to improve his finencial position.
He aims at a positive program of expansion through capital
accumulation.

The farm growth problem is dealt with in this study
through the development of mutually dependent yearly farm
plens constituting a production program. It is felt that
such plans will be more realistic by incorporating the time
element and a greater firm-household interdependence into
the planning model used.

In agricultural production there exists many links
between successive productive years., The process of internal
re-investment of the surplus income of each year in the form
of operating capital for the following year is an important
feature of the operation of the individual farm firm analyzed
in a multi-year framework. The degree of success or failure
of past years gives the farmer an indication of the growth

tempo of his farm,

Present Problematic Situation

Coets of production in agriculture are high and
for most items are continuing to increase, while prices for

commodities so0ld have not increased proportionately, and,
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moreover, are often subject to unpredictable variations,
This price-cost-squeeze situation has led farmers to adopt
more efficient methods of farming through accurate planning.

Emphasis is placed in this study on the planning
of a mixed farm shifting toward diversified cropping. The
farmer is interested in knowing whether or not livestock
should be produced, and if so, what types of enterprises
and at what level? If it is found thet diversified cropping
can bring a higher and more stable income, what steps should
be taken in the direction of producing more field and cash
crops? What crops are most appropriate? If lend becomes a
limiting resource will it be profitable to increase it¢ How,
(buying or renting)? How does capital availe bility affect
the growth of the farm? How much is required in each year?
How would the farm expand without external capital borrowing?
What are the effects of the home withdrawals on the farm
firm?.... These are some of the practical cuestions that
this study attempts to answer. The conceptual problem of
developing and formulating an appropriate empirical model

is also an important aim of this study.

pry

C. PURPOSE AZND OBJECTIVES

W

The overall purpose of this study is twofold:
(1) to determine, for a case-study farm, the farm orgeniza-
tions that meximize net income for various resource znd

enterprise situations, and
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(8 to investigate the use of multi-period linear program-
ming procedures as a more adeguate and more realistic approach
to farm planning compared to the conventional or ststic

model.

More specifically, the objectives are as follows:
(1) to determine, in a static framework, the level and com-
bination of specific crep and livestock enterprises which
constitute an optimum farm plan.

- to study the effect of changing resource situ-
ations on optimum farm production,

- to assess the place of crop and livestock
production on the specific farm,

- to indicate various posSibilities of expansion

for the farm business in the long run,
(2) %o determine a farm expsnsion program extending over a
five-year period and taking into consideration yearly house-
hold withdrawals and farm fixed expenses,

- to develop several production progrems with
various resource situations and enterprise
combinations,

- To show the effect of fixed capital withdrawals

on the farm business.

This study is intended to illustrate, in 2 simple
and rigid economic framework, the determination of optimum

resource use and enterprise combination on a specific farm
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through the use of (1) conventional static mono period
linear programming and (R) inter-year linear programming.

It is expected that the results of the inter-year program-
ming model will be of greater value to the individual farmer
in operating his business than the single period programming

model,
D. SCOPE OF THE STUDY

The focus of this study is centered on the produc-
tion problems of an individuel farm and relates to a particu-
lar period of time. Such a micro-approach to farm production
is appropriate because all adjustments in resource use must
ultimately be made at the farm firm level., By studying the
farm firm and analyzing the conditions which confront a
preoducer, we will be able to provide him with informetion
which would be useful in his decisions regarding the use of
his resources.

A viable farm unit was selected which had & rela-
tively good set of financial and physical records over a
number of years., The analysis was confined to the rescurce
allocation and enterprise combination problems specific to
this individuval farm. The crpp and livestock interprises
considered were limited to those found on the case farm in
the pest and corresponding to the preferences of the farmer,

Every farm situation is, in some respects unique,

Exact duplicatiocns of the case-farm situation probably do
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not exist. The approach used in this study is intended to

identify and exemine some of the planning problems of the
selected farm, and then to make use of the solutions to
formulate & set of planning objectives. No attempt is made,
however, to make this farm a benchmark or representative
situation for the area, although such a study would be of
great value., No investigation or reconnaissance survey was
done in the area to determine the degree of representative-
ness of the selected farm, However, while the approach of
this study was not designed specifically to provide a basis
for further generalizations, it is hoped thet the findings
will have a wider practical application than on this farm,
and that the approach, if fruitful, could be used for other

farm situations.
B, ANALYTICAL TOOL AND PROCEDUERE

Linear programming is the conceptual and computa-
tional tool of this study. Two models are used separately.
Firstly, the static or conventional model 1is used to deter-
mine optimum farm plans for various enterprise and rescurce
situations. These situations or conditions were chosen to
simulate the planning enviromment of the specific farm unit,

Secondly, an inter-year or multi-period model is
employed in the development of optimum “production programs®
of five yearly plans linked together in such a way that

they are only optimum in terms of the 5-year period considered
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in one block. This model determines the best plan or program

for a finite series of years. The optimum for any one year

depends on the solution for other years and on the availability

of resources in any of the five years,

A second importent characteristic of this second
model 1s its inclusion of the home or consumption aspect
of the farm unit. The amount of capital available for pro-
duction in any one year (except for year 1) represents the
surplus return of the previous year above the cost of family
living. The tying together of farm planning and home plan-
ning, in their competition for the use of income, should
throw some light on the production-consumption relationships
of the farm unit.

In summsry, conventional linear programming is
used to determine a single optimum plan to be attained in
an indefinite future and thus provides an orientation for
the direction in which the farm should expand. The multi-
period model is employed for the purpose of determining the
most profitable system of farming over & 5-~year period of
time,

The procedure followed in this study involved
identifying the available resources and other planning
restraints of the case-study farm, selecting a2lternative
enterprises, calculating various input-output coefficients
from available sources and developing cocsts and returns

for the alternative enterprises. The linear programming
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technigues were then applied to the various planning situe-

ations,
F., LITERATURE REVIEW

The adoption and use of linear programming as a
farm budgeting tool is not new although the technigue itself
is relatively recent (Dantzig,(33) chapter 21). There is
no attempt here to proceed to an exhaustive survey and/or
evaluation of the use of linear programming in agricultural
economics@l Instead, a few references are selected to show
the attainment of past work and to point out the orientation
toward more useful and more appropriate programming models
used at the individual ferm level,

Rarly work in the United States, by Hildreth and
Reiter((33), chapter 11) involved the development of a
model to select the optimum combination of crop rotations
without giving consideration to the livestock enterprises,
Swancson and Fox (43) showed how an optimum combination of
livestock enterprises can be selected with a given crop
rotation., Peterson (34) presented a monoperiod programming
model in which the livestock enterprises and the crop rota-
tions were selected simultaneously in a static framework,

The application of the progremming technigue to

g farm planning problem of more than one production period,

lFor such a review of literature, the reader is referred
to articles such as: (5),(26),(28),(33), and (39).
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with the outcome of the first period determing later produc-

tion or linked with the resuvlts of a finite future, was first
discussed by E. R, Swanson (4l). He developed a poly-period
model of crop rotations and livestock enterprises, and demon-
strated his methodological technicue by constructing a long-
run (5 years) farm production plan with specifications of
the transition model (year 2). Swanson (40) also suggested
an approach that would cast some light on the degree of
flexibility which should be maintained in the orgamization
of the ferm., This involved the use of a programming model
optimized to the price situstion in each of several years,
Loftsgard and Heady (35), using a model somewhat analogous
to Swanson's, introduced the firm-household interrelation-
ships in the determination of optimum farm plans. In 1959,
Plaxico (35) outlined the general properties of dynamic
conceptual models, and, after heving interpreted the solu-
tion of a simplified example, cited a few applications
which appear promising to farm managers, In addition to
these examples, numerous other studies have been done in
the United States in determining optimum farm plans, How-
ever, limited attention has been given to the linear pro-
gramming model such as first used by Swanson and shortly
after by Loftsgard and Heady,

- In Canada, very few examples are available of the
use of linear programming to determine optimum resource

. . 2 3
use and enterprise combination on farms, Most of the

“For a detailed review of the farm business management
activitiss of government agencies and universities in Canada
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studies in the United States were made with complete dis-
regard for time, The shift from a non optimum férm organ-
ization to the new one dictated by the linear programming
solution would normally require a time period of several
years,

For example, changes in the type of livestock
production, or from mixed farming to grain farming may re-
guire a certain number of years. DMost studies involving
ad justment phenomena of this type take a point of time
sufficiently far in the future that the prbduction stream
will have stabilized at its optimum level, The optimum
plan is made for a particular year in the future without
showing the intermediate steps and alternatives, and income
is computed for that particular (unknown) year. It is
evident that a comparison of the returns and capital require-
ments for this future plan with those of the given and
actual existing plen, may lead to serious fallacies such as
exploitive farming. It would be more approprizte and ac-
curate to compare the streams of income over a finite period
of years than compare the amounts of income at one point in
time. To be worthwhile such a comparison necessitates a

special consideration of (a) an approprisate discount rate,

see (37 and (38)., Of particular interest to the develop-
ment of this stuvdy is the work done by Gilson (79) and (20)
at the University of Manitoba,
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and (b) the approprizte length of time to be used in the
programming model,

Loftsgard and Heady (30) have formulated one such
model. DBy using appropriaste discounting procedures, they
arrived at a programming solution showing a2 production
schedule over a finite period of years. Each year of the
Time space is considered even though it represents a trans-
ition from the existing initial plan to & new one which
will maximize the present value of future incomes.

R. F, Hutton (28) stresses the need for a model
in which time would be explicitly considered in the following
terms:

A great proportion of problems faced by the farmer in
his decision environment, relate in some important way
to time. However, most linear programming models used
in farm management, even today, related to a single
time period. By inference, this requires the farm
manager, as user of our efforts, to exercise his intui-
tive judgment in infering how time would qualify the
answers. A number of applications have been made, how-
gver, in which sequential time was considered. Dynamic
linear programming models serve this purpose in 2 manner
that presumes that there is feed-back and feed-forward
information. All time periods are considered in the
analysis of each time period.

Another neglected aspect in farm management re-
search through programming is the problem of capital accumula-
tion on the farm firm, In general, studies are based on the
assumption of a given amount of capital (fixed and operating)
in the programming model, and optimum long-run solutions
do not allow for capital readjustments., A more realistic

approach would be to start from the basic premise that the
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amount of capital available for operating the fzrm each
vear is That part of net income obtained in the previous
year and not consumed or used for other withdrawals, plus
any long and short term credit which is at its disposal.

o
L

arm firm is

The problem of growth and development of the
a dynamic problem. An appropriate tool is needed which
would help to allocate this re-invested net income among
the various capital inputs of the following year. The main
advantage of linear programming technigues over the conven-
tional or marginal theory of the firms is that they provide
computational possibilities that are not present in the
latter, On the empirical side, most programming models
developed in the past were static and did not consider the
farm growth problem. It seems that a natural extension of
the use of linear programming in farm planning is its
application to the problems of (L) the allocation of farm
resources over time, and (2) capital re-investment in the

arm firm within the framework of a multi-period or multi-

=

year linear programming model. We now turn to the concep-

tual formulation of such a model,
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THE CONCEPTUAL MODEL

The aim of this chapter is to present the concep-
tual basis of the study. The first section discusses pro-
duction theory in relation to the time element, and, as 2
corollary the factor capital., The technique of multi--
period linear progremming is then introduced; and finally

a simplified example showe its general cperation.
) b
A, PRODUCTION THEORY AND THE PROBLEM OF TIME

Economic theory is developed through the building
of conceptual models that attempt to explain the past and
present characteristics of the economy, and attempt to pre-
dict the behavior of future events.

Economic models can be divided inte two broad
categories with respect to time: (1) static models, that
consider only the final result that could be achieved by a
given set of forces without considering the route by which
this result is reached, and (2) dynemic models that consider
the way in which these forces produce chsnge in an economic

system, and the path that the change takesal Static

l~. . a o s . 3 2 2
A more deteiled classification of economic models is given

by P. A. Samuelson in (36).
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analysic 1s used to describe conditions of equilibrium of
the economy (or the firm) at any point in time, while
economic dynamics is the study of economic phenomens in
relation to preceding and succeeding events.

The terminology used in this study is basically
the Hicksian concept of economic dynemics (34, p. 5, 6) to
which is added Baumol's cause-effect idea of ¥static involve
ing time® (3, P 4).

Production economics, developed along the marginal
or continuous approach,z has not always explicitly congid-
ered the time element. The assumptions underlying monc-
periodic production (23, state that outputs emerging from

a segment of time (say a year) in the production process

)

epend solely upon inputs in that segment and are independ-

[}

ent of inputs in a2ll other segments, This ccnstitutes a
highly artificial situetion.

A more realistic representstion of the dyvnamics
of the firm is obtained by considering its operation through
& succession of production periods. In the real world, one
year's production activity is never entirely sepesrate from
e activities of preceding and subsecuent years. In any

given year its activity is generally closely interrelated

SFor & discussion on the merginal approach to the theory

of production, the interested reader is referred to R. G, D,
Allen (1), S. Carlson (9), and J. R. Hicks (25). TFor a
deteiled treatment of the production eccnomics principles
applied to agricultural problems see L., A. Rradford (8),

J. Co Gilson (19), (20) and E., C. Heady (21).
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both with past and future years,
In Carlson's terms (9) p. 103), production is
called poly-periodic when:
The inputs or costs of one period are connected not
only with the output or revenue of thet period but with
a series of future outputs or revenue; and conversely,
the outrput or revenue of one period is the result of
the inputs and costs of a series of previous periods.
The disgram of Figure 2:1 is & simplified illus-
tration of the working of such a production model., Only
two years or periods are shown, but the reasoning sgplies
egually until the end of the planning period T, Initial
inputs, X%, (J =1, 2, «0.., n) contribute to the production
of Sold'yil9 (i=1,2, ....., ) and intermediate outputs
(i =4+ 1, 4 2, senee, M) These latter outputs are

then assumed to be used in the second year along with a

o

new bundle of resources, X?, to produce outputs yfo

With such an intertemporal setting, the theory
of resource allocation over time is concerned with the
choice among different schedules extending into the future.
A schedule is composed of T yearly production plans., It
is important tc note that this pseudo-dynamic setting is
not formulated so as to allow a sequential rrocedure thet
would lead to a progressive (or recursive) determination
of the schedule, Instead, it tells us how to allccate future
resources, today, and completely determines the rroduction

t

schedule., As a direct consequence of this, the price ci’

defines the present value of a unit of product i, to be
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produced (and sold) at year t. It should be interpreted as
a discounted price, éE = c§@(1'+ )% ynere r is the dis-
count rete. The precent value of the production schedule

is &y 2§%i ;?~ ﬁ? y‘t where Y! is a vector representing
= 1 =1 + “*

the optimum production over time, and c¥' constitutes the

objective to be maximized.

Capital in Production

In the theory of the firm, the pest is embodied
in the results of previous decisions and is generally repre-
sented in accumulated capital., In the present study, the
principle of optimality is first oriented towards the stream
of outputs contributing directly to profit through their
sele on the market, but consideration is also given to the
comportment of capital in relation to time. The question of
capital accumulation will be regarded as a ccrollary depend-
ing on the long run combination of factcocrs, Our discussion
of the theoretical problems relsting to capital formation
will be mede within the restricted firm-household context
characteristic of the agriculturel firm.

Capital accumulation of the firm: Because of its

importance in the eleboration of our computational model,
we will treat the production problem as it relates to the
gccumulation of capital. This is nothing but a special
case of the rescurce allocation problem due to the time

factor, The spreading of capital over more than one yesar
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may be due to the biological character of agricultural produc-
tion, but from an economic point of view, cépital, which is
handed on from one year to the following, is the most impor-
tant link which relates the single year tc the rest of the
dynamic process of production. Capital (operating and fixed)
is the only resource that can be transfered between different
successive periods of time. There is no such relationship
as labor at time tq substituting for lsbor (or land) at time
to o but capital utilization in tl can be postponed until tz
and influence future production accordingly.

The final goal of economic activity is consumption.
What is not consumed today will be consumed at a later date,
Postponed consumption can be re-invested into production
thus contributing to an increase in capital funds and to
a larger future output. The most important component of
capital accumulation is net income, which, in turn, depends
upon the firm's resource base, The rate of capitel accumu-
lation by a particular firm (here a farm firm) depends on
the allocaetion of net income between withdrawals and savings
for investment back into the business. The context for this
allocation is provided by the close intermingling of the
farm business and the household in decision-making. The
main variables involved in the accumulation process are
determined from the annual addition of capital to annual
net income minus annueal fixed withdrawals. In this context,

there is a competition between the household for funds for
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consumption and the business for funds for investment.

Figure 2:2 depicts the process of capital alloca-
tion, Let Xa on the horizontal axis be the firm acecumulated
capital, and Xc on the vertical axis be the home consumed
capital., The point of tangency El between the iso-rescurce
curve PPy and the iso-product or indifference curve IIq
specifies the optimum allocation of ﬁhe capital resource
between production for present consumption CA, and for cap-
ital accumulation (0B) in the first year.

Time enters into the picture simply by adding the
amounts of capital relating to year two to those of year one,
Hence the tangency point E, is the optimum allocation for
year two. If we consider T years, we have T production
possibilities curves, T indifference curves and & series of
T tangency points between them. Joining these points a growth
path over time, OE, is obtained corresponding to a given
technology and approprizte indifference curves, Expressed
mathematically we heve the condition dXc = dX'c at each

dXa dX'a
at each equilibrium point on the growth path, where dXc is

aXa
the slope of a production possibilities curve PPY, and

dX'c is the corresponding slope on the iso-product curve IIt@

avig

arte Within this framework it follows that there is
only one optimum growth path corresponding to an individual
economic unit, since in such a pseudo-dynamic system, a
decision made during one time period has direct conseguences

on subseguent time periods. TFor example, if the allocation
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of capital in year one is OC for consumption and 0D for firm
investment it will result in & lower level of output as
shown by IQIO whichi lies below II4 As & result of less
capitel invested in period one, the production possibilities
curve for year two will lie below the previous level of PP,
as shown in Fizure 2:2 by PgP.

Generalizing to T production periods we obtain
the formulation of our concertual multi-period model where
the restrictions and decisions for each period zre functions
of choices made in previous periods and future expectations.

Cepitel investment in a firm-household context: In

agriculture, the firm is usuvally inseparably inter-linked
with the housenold, thus implying that their needs for
capital are competitive with each other. In this section
we shall consider the factors aifecting investment decisions
for productive purposes (by the firm) and for non-productive
or consumption purposes (by the household).

Let us consider the case of a farm operator with
certain resources such as land, machinery, and labor, and
a limited amount of capital at the beginning of groduction
period ty. Further assume that the farm invests in ferti-
lizer, where the residuval effects are neglected, and that
The production period extends from t; to tg.

This simplified situation is depicted in Figure

0

5. Two successive time periods are related through the

onal

L

[

ash fund in vear 47 (vertical axis) and the addit
1
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physical product in yeaf t2 expressed in bushels of wheat
(horizontal axis). Let OC be the amount of cash available
to the farmer at the beginning of year 1. If he consumes
all this amount for living expenses, no fertilizer is
purchased and, of course, no increase in wheat yield due
to fertilizer appears (point C on the Y-axis)., At the other
extreme, if OC is totally used to purchase fertilizer an
additional output OD will result., Any point between C and
D can be drawn in a similar fashion., For example, at point
F the farmer will invest CV of cash in fertilizer at t, and
obtain 0S additional output at tr. This family of points
representing the technical possibilities of connecting a
given amount of cash at the beginning of a production per-=
iod into additional product at t2 by investing in some fac-
tor of production, is called the "capital transformation
curve”, Curve CD in Figure 2;3 depicts this relationship.

The price ratio between the price of output at t2
and the cost of operating capital in year tl is represented
by the line AB. The point of tangency with the transforma-
tion curve CD and the indifference curve HH indicates that
at E the net monetary returns of the firm will be maximized
by the investment of CV of cash in fertilizer at tq, while
OV is used for home consumption.

If we let KK' represent the indifference level of
the household as a consumer between cash at tl and cash

t2g the tangency point P lying to the left of E, shows



a higher position on the indifference mep (Figure 2:3

'V‘

Hence the utility of the farmer will be meximized at this

’")

point where he uses CT of cash for
for the purchase of fertilizers, A third situation may
also arise where much more cash is used for fertilizers such
ag shown by tengency point P' located on a lower indiffer-
ence curve,

This discussion showsg that there are three main
Tactors affecting the investment decisions of a farm oper-
ator whose firm and household are inter-linked, They are:
(1) the capital transformation curve (2), the relative prices
of outputs and inputs, a2nd (2} the indifference system. The
results of this analysis can be equally generalized to the

study of T years with m products and n resources,

o}

This study is not concerned with the sociological
aspect of how farm business decisions are interrelated with
the fermer's consumption decisions., Rether it analyzes
the farm firm from the economic standpoint of profit maxi-
mization under the assumption of given monetary reguirements
by the Tarm household. The following section presents the

enalytical tool used for this purpose.

B, WMULTI-PERIOD LINEAR PROGRAD

Linear progremmingdis the anslytical end computational

“For further deteils on the methemeticel and al gebraic basis
underlying the linear programming and for a more detailed
discussion on its logic, basic concepts and assumptions,

the reader is refe“’ed to the following references listed
in the appendix: (2),(6),{7),(10),(12),(13),(14),(17),(18),
(20),(22),(23), and (29).
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tocl used in this study. It essentially consists of the

maximization of a linear function:
2.1 Z = c.X .
(2.1) Y cyxy

subject to a set of linear inequalities:

n
(2.2) ‘ a,, « x. b (i=1,2, .c., m)
LY R
and (2.3) X >0 (3 =1, 2, eeo, n)o

Bquation (2.1) is the profit equation which is to be maximized
with n activities, Xy and where cj is the unit price or net
return of each activity. Equation (2.2) is the system of
linear inequalities representing the manner in which the

m resources bi, are transformed into the n activities accord-
ing to the fixed coefficient aij’ and equation (2.3) is the
nonmnegétivity constraint for the levels of the n activities.

In this study, aij’ big and cj are assumed to be known and

constant.

Programming Within a Planning Horizon

It was seen in a preceding section how the time
element injects a new dimension into the planning process.
This is equally true of the linear programming technique
when developed as a planning tool.

The assumption of a timeless static environment
applied to the usual formulation of linear programming

problems tend to .ignore certain practical important problems
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of production timing, capital acquisition and sccumulation,
and the impact of & decision in one time period on produc-
tion opportunities and choices during subsequent periods,
Conceptual and empirical models are greatly simplified, but
in turn, they become less realistic, Hence a programming
model that will allow us to handle time and change is needed,

Dorfmen (12, p. 89) states the analytical frame-
work of such a model in the following terms:

If we consider a production program &s continuing
over a number of periods of time, specify the quantity
of each input and output that becomes available at the
beginning of each period as a function of activities
in earlier periods, and seek to determine the level of
each process in each period, the framework of a dynamic
analysis results.

Because of the restricted sense given to the word

“dynemic® in this study, it will be more convenient and more
adequate to use the exmression "multi-period® or ‘multi-yeart
programming instead of dynamic programming,

The relationship of multi-periocd linear program-
ming to the conventional static technicue is roughly similar
to that of Hicksian dynamics to pure economic statics, In
the conventional case, an optimum plsn is developed for some
specific point in time assuming that the economic forces
that govern today's production will still prevails no con-

sideration is given to the time interval necessary for the

4 , o
This terminology will also avoid further confusion with
Bellman's (4) dynamic programming which is of a distinctly

different character.
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plen to reach the optimum situation., Multi-period programe-
ming consists of a static analysis imbedded in a framework
wirere time 1s considered as an additional factor in the
establishment of its constraints, activities and objective
function. Optimun plens are developed for a series of vears
So that both transitional snd final equilibrium plans are
explicitely shown,

The specific emphasis in this model is on problems
of planning over time; thet is, more than one period of
production is considered. The model can also be viewed as
the development of a long-run plan showing the transitory
steps or short-run plans,

Swenson (42) describes it as a single model in
which the properties of growth have been imbedded., It
differs from a single period model by specifying activities
Separately for each production year and providing for the
transfer of capital frcm one period to the next, the amount
depending on the level of the surplus generated in the First
period, to maximize discounted income over the long-run.

The multi-period model yields a series of

Jjointly optimal solutions over time where the resulting

[

optimal solution for any one year depends on the optimal in
other years of the planning period. It can also be viewed
as a firm growth model in the limited sense of a growih

response permitted by capital accumulation.
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Formuletion of the Model

Multi-period linear programming is essentially
identical to the conventional technigue, except that it
explicitely tekes into account the time dimension@5 A
distinction is made between restrictions and activities of
different time periods. In an optimum T-year solution, the
plan for each year is the most profitable in terms of the
T-year planning period.

In an abbreviated form, a multi-period linear

programming model is concerned with the maximization of:
n

T )
(2.4) PV > > et
co X
: 3
t J

-
=

e 1

T n
. Tt T t
subject to (2.5) atx <§ b,

t =1 3§21

: -5
and (2g6> Aj zac
for i 1, ... , m (resources)
j =2 lg © 00 g n (aCtiViTi@S}
t = 19 e ¢ B F T (yeaTS)
)

For e discussion on this tecnnique used in a2 setting
analogous to the present study see: L. D, Loftsgard and
Ea Oa Heady’ (E‘O)e
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Equation (2.4) is the objective function and PV represents

[y

he summation of the discounted net returns produced by n

o

activities over T years; (2.5) is the set of linear restraints

for m resources; and (2.8) is the non-negetivity assumption

for the activity levels,

ot

The pnotation used  is &g follows: X: 1is the level

c.t

of activity J in year t: 53 is the discounted net return

(or compounded cost) of eacn unit of asctivity J in year €
in the objective function: b; is the level of the i-th
resource availsble in the t-th vear and exogenously deter-

‘

for capitel in this studv: and finally., =
£ o 3 J 3
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nined except
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he i-th resource required by one unit
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is
of the j-th activity in the t-th year.

Table II:1 illustrates the multi-vear linesr pro-
gramming btechnicue in the conventional tableau form. The
programming sctivities and restrictions are listed for each
vear sgeparstely., The sub-metrices along the meain diagonal,

Atg epresent the input-output coefficients of individual
years in the conventionzl static model. The main feature
of this setting is represented by the inter-year coefficients

located in the lower left hend diagonel ares, For exemple,

A dis the sub-matrix of coefficients resulting from year 1

producticn and affzecting the rescurce levels and production

activitiecs of year 2, The objective function To be meximized
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over T years is shown at the bottom of the table.

C. HYPOTHETICAL 2-YEAR PLANNING PROBLEM

In this section, & brief example is developed to
show how the multi-period model is used in the sclution of
a simplified farm planning problem. The figures used have
been chosen for illustretive purpocges onlys,

Assume a farmer has at his disposal the regources
listed in Table II:2 below: 400 acres of land, 2700 hours
of annual labor end $7,000 of operating cepital. He 1s
confronted with the problem of planning his cropping and

livestock enterprises Ior the next two years.
TABLE Il:2

RESOURCES AVAILABLE ON SAMPLE FARM

ITEM UNIT AMOUNT
Total improved leand acre 400
Spring and summer labor hour 1,000
Fall and winter labor hour 1,700
Operating capital dollar 7,000

The production alternatives considered comprise
three crop enterprises: wheat, oats and flax, and two live-

stock enterprises: feeder hogs fattened to market welzht



at the rate of three lots per year, and steer calves fed
in drylot from their purchesed weight of 430 lbs. in mid-Oct-
ober to about SZ0 lbs. in May.

Table II:3 contains the basic information required
for prozramming this hyvotheticael farm situation. FPhysical
yellds, unit prices and variable production costs are used
to arrive at the net return figure for each activity. ILabor

reguirements are also specified for the five activities.
TABLE II:3

DATA ON CRCPS AND LIVESTOCK PRODUCTION ACTIVITIES USED

FOR ILLUSTRATIVE PLANNING PROBLEM

ITEM WHEAT CATS FLAX F, HOGS F. CATTLE
Unit (1 acre)(l acre)(l acre)(3 head) (1 head)
Physical out- | 3 X 969

put per unit 30 bu, 60 bu, 10 bu. x 150 1lbs. 974 x ©30 lbs.
Unit price 1.50 0.55 3,00 26,00/cut, 25,20/cwt,
Gross return

per unit 45,00 55,00 30,00 112,32 228,23
Cperating costs 12.00 12.00 10,00 91.00 204,00

Return over

variasble costs 33,00 21,00 20,00 21.32 24,23
Total labor
requirement (hn) 5.0 5.0 4,0 2,0/month 2.0/month
Spring and
summer 2,0 1.5 l.2 7.0 1.0

Fall and
winter 3.0 35 2.8 17.0 16.0
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In this example, it is further assumed that: (1)
no capital is externally borrowed, (2) individual cCrops are
subject to acreage restrictions, (for exemple, a minimum of
50 acres of oats must be produced while no more than 200
acres of wheat and flax), (3) intermediate products are
dealt with as if they were sold and then charged to the
secondary enterprise, and (4) a 5 per cent discount factor
1ls applied to year 2 prices,

The farmer's objective is to allocate his resocurces
among five production activities in such s way as to simul-
taneously maximize net returns for the farm over the entire
two-year periodwhile taking into account farm fixed costs
and femily living withdrawals,

The complete initial simplex tableau is presented
in Table II:4, In this two-stage or two-year linesr pro-
gramme, 12 different activities and 16 restrictions repre-
sent the planning possibilities, In addition to the five
activities and four resources mentioned above, several others
have been added to meke the model functional. First, acre-
age restfictions are put on each crop for each year, (rows
2, 3, 4 and 11, 12, 13). Secondly, row 8 constitutes a
special restriction whereby farm fixed charges and family
living requirements - here totalling £$6,000 - must be sub-
tracted from the programmed return figure for the same year
before capital is available for year 2: activity P6 fullfills

this "forced in' function. Finally, a "regenerated capital®
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restriction (row 9), coupled with a capital transfer
activity (P7) constitute the important link between the
two consecutive years, This activity allows the surplus
return of year one to be re-invested in the business in
year two and thus constitutes the operating capital figure
if external borrowing is not considered.

Results: The optimum two-year production program
for the sample problem is presented in Table II:5. The
enterprises found in the optimum scolution differ only in
the level of livestock. In addition to wheat and oats
grown at thelr maximum in year 1, feeder hogs are produced
at the level of 69 head while feeder cattle are practically
non existent. In year 2, where $5,%03.,71 of capital is
available from year one, only 16,6 hogs are fed while the
same two crops are produced at the level of 200 acres res-
pectively. The total return over variable ccsts diminishes
from 311,303.72 in year one to $10,398.3¢ in year two,

Further informetion may be found by examining the
merginal value products of the most restricting resources,
In comparative terms; it cen be seen that opercting capital
becomes more restricting in year 2 with a shadow price6 of
$0.223 indiceting that esch additional dollar of operating

capital would increasse the income figure by 22.3 cents.

6 . . . . P

The term %“shadow price® associated with a restricting re-
source indicates the amount by which total profit would
increase if one unit of this resocurce was added to the plan .
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5

In vear one Tthe corresponding value is 30,043, which is
lower than a commercial interest rate of 6 psr cent. 0On
the other hend, the marginel value product on land and fall
and winter labor decreases Ifrom year one to year two. In
conclusion it can be said that external borrowing would
increazse income in year two, while in year one the maximum
interest rate could be paid is 4,3 per cent.

On the basis of the shadow prices associzted with
land and labor in each year, it follcws that their relative
Scarcity diminishes over time. In terms of possibilities
for expansion, this farm would benefit from increasing its
land base and its fall and winter labor supply in year one.
Correspondingly, a new injection of operating capital in
year two would greatly enhance the income figure. The
shadow prices are of primary interest in the analysis of

- .

an optimum solution, since They indicate possible gain

4]

in income tirousgh the acguisition of scarce rescurces,




The first step in planning for a more profitable
farm business is to carefully analyze and appraise the exist-
ing farm organization. In this chapter, attention is first
devoted to an analysis of the past performance of the farm
business and its household counterpart during several recent
years of operation (1960-1967), A final section deals with

the specification of the empirical model,
A, THE CASE-STUDY FARM

This study is based on the resource endowments
of o farm unit located in the Carman (South-Central) area
of Manitoba, Eight years of business records were avail-
able. This farm's structure has shifted from a mixed or
crop-livestock type of farming to greater emphsasis on
diversified cropping. However, as will be shiown shortly
livestock production still contributes significantly to
income., Before proceeding to a historical analysis of the
farm records, the characteristics of the land resource,
and some of the problems associlated with its use will be
outlined,

The Altona soil associetion consiitutes the pre-
dominant soll type on the selected farm, A second type,

the Myrtle, is also present in a few fields. The texture




L2
varies from a fine sandy clay loam to loam, altiough no
extreme is encountered. This renge from fairly light %o
heavier soils permists & large selection of crops to be
grown. Drainage is fair to good but constitutes z problem
because of flooding risks due to a very flat topograrhy.

This land has a good nstural fertility and is

highly responsive to nitrogen and phosphorls inputs which are

present in the solil in amounts varying from very low to med-
ium. This soil has been used intensively for crops produc-
tion, but after 80 years of cropping, moderaste conservation
practices are essential, Cropping practices can be applied
without serious difficulties for & fairly wide range of
Crops,

Record Anslvsis

In this section a series of inter-year comparisons
are made for the years 1960 to 1967 for selected financial
aspects of the farm firm, These figures are then followed

by a similar presentation of the family living expenditures.

l. The Farm Business
Three sets of figures will be used %to succintly
analyze the farm business: a financial stetement, an oper-

and a ferm organization statement, In order

j4Y]
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o
[
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1831
ct
W
ct
®
=
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o

to show the growth over time of this farm, and to assess
the basic changes that have occurred during the last eight

years, an inter-year comparative framework is used,
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A comparative financial statement is fournd in

b3

Table Amlle It consists of a summary of the capital resources

o
v
I_J‘

mployed in the farm business, These inventories show that

he operator's farm capital has more than tripled from $49,629

t-
_..Jn

in 1960 to $150,233%3 in 1967. A mejor part of this rise in
capitalization was due to an increase in land values, Between
the years 1963 and 1964 a real capital gain of #16,000 oc-
cured on real estate for the ssme amount of land. In 1967,
$25,000 worth of land was added to the business., Some of

the mejor farm assets which have increased in value over the

£
i

period are machinery which has increased fourfeld to $29,717,
and the grain inventory with a similar rise to $25,481. The
livestock inventory remeined comparatively low and stable

at 47,600 in 1966.

On the other hand the farm lisbilities have also
increased but at a somewhat lower rate, thus allowing an
increese in the operator's net worth value., It is also
interesting to note the spctacular rise in the intermediate-
term debts. As will be shown shortly this is largely ex-
plained by higher operating costs.

The comparative operating or income statemen

Tables A-2 and A-3, enables us to meke a direct comparison

nd expense figures for different

Ay
]

between corresponding income
B fand

iscussed herein may be found in Appendix A at
e thesis,

"J‘QJ

the end of ©
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vears, This, in turn, permits us to detect various trends
in the farmer's business, and see where larger receipts

originate or which ehterprises are responsible for the lerger

In Table A-2, it can be seen thet diversified
cropping constitutes the major source of income - 24,082
in 1967 - snd that oilseed crops occupy & larger pronortion
of this income. The receipts from livestock are mainly from

eclining in 1967,

Cu

feeder cattle while hog production is

"d

The cash operating costs are siown in Table A-3,
Agein, it can be observed that crop production has increased
in importance over livestock. Another importent point is
the increacse in fertilizer expenditures from 35158 in 1961,
to $5,487 in 1967,

The above expenses can be basically sattributed to
either crop or livestock production. Cther cost items
called fixed and overhead costs are presented in Table A-4
and are based alsc on the inventories and data obtained
from the farm. The total figure ranges from a low of $2,975
in 1860 to a high of $7,994 in 1967 with mechinery depreci-
ation, reel estate taxes and interest on losns as the mejor
constituents.

The information ccntained in the financial and
operating statements is not in itself sufficient to assess

the success of the farm business. Fhysical records are

also needed in order to measure the operating efficiency of



the various enterprises. The income from crops and live-
stock, and the cost of producing the inccme must be related
to the size of each enterprise,

In Table A-S the kinds of crops grown, the number
of acres and the average yeild of each crop are shown. The

eas, No

o

main crops have been wheat, oats, flax and field

e}

barley has entered into the cropping system at any tim
The main features arising out of Table A-

that (1) yields vary in an unpredictable fashion with per-

ht tendency to increase over time -- 1961

jny
[3Y)
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mn
[
w
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was a comparetively bad year for all crops due to very dry
conditions ~- (2) wheat is the mein crop in terms of acre-
age, (2) sumerfallowing is no longer practiced (4) flax

o3

field peas acreages are fairly constant and (3)

)

and ew
crops such as rapeseed and sunflowers were added in 1966

and 1967, TFinally, the totel improved land zcreage was
fixed at 525 acres until 1966 when 285 additional acres
were rented. It is to be noted that this land was purc wcsed
at the end of 1267,

Table IIT:1l below shows the size of the two live-
stock enterprises found on the case farm. From the previous
tables one may have ccncluded that crop production was
increased at the expense of livestock., However this is not
& case of one being substituted for the other a2s shown in

Table IIT:1.
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TABLE III:1
LIVESTOCK ENTERPRISES AND NUMBERS ON THE CASE FARM
Type 1960 1961 166z 1683 1964 1965 1966 1967
Steers sold 4 21 27 35 37 %6 %6 27
Hogs sold 4% Q4 101 135 155 128 115 42

The nurber of steers scld remained constant at 36
to 37 head per year, Hogs have fcllowed the same tendency
except in 1967 when their number decreased from 115 to 42
head, It would be more appropriste to say that livestock
production did not expsnd in volume over time. In reality
it is not the main interest of the farmer and constitutes
chiefly e risk aversion measure,

A financiel summary of the farm earnings and ex-
penses a2lonz with a few indices of the general performance
of the farm are presented in Table A-6. Total variable costs
(Table A-2) are subtracted from total farm receipts to give
a figure similar to that which is obtained directly from a
linear programming analysis, These returns above veriable
costs have doubled since 1960 and amounted to 18,801 in
1967, By deducting the farm fixed costs (Table A-4) and the
family living expenses (Teble III-2) from the above Iigures
one obteins respectively, the net farm earnings and the debt
carrying capacity of the ferm. Net farm earnings decreased

from a level of 36,207 in 1960,to a low of $2,909 in 1962,
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and then augmented steadily to $10,807 in 1967, The amount
remaining for debt repayment failed to increacse significantly
over the 1960 level of £5%,858. In 1962 a negative figure
of $-576 wes even realized, indicating no possibility Tor
expansion in that year.

The general performence of the farm can also Dbe
assessed with the aid of three indexes. The rate of capi-
tal turnover, expressed in terms of years, reprecents the

time it takes for the value of %total production to egual

average farm capital., The average value for the period is
%.8 with a low of 3.1 2t the beginning and a high of 5.2

in 1967. This indeed may also be expressed as a percentage
figure between gross profit and capital investment. The gross
expense retio expresses the total farm expenses as & per

cent of gross profit., The largest figure occurs in 1966 with
75,86 per cent. The equity ratioc is simply the operator's
equity in the business in terms of farm assets., It can be
seen that the farmer has not only increased his total capi-
tal investment, but also ocwns & larger portion of it with

76,46 per cent in 1967,

2, The Farm Household

A form is & place of business but it is also a
place to live, and this latter aspect cannot be separated
from the former. FRExpenses related to the household and

otner personsl spending are shown in Table III:2. The
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cost of living meesns the cost of consumption by the family,
and it excludes all expenditures connected with the produc-
tion operations of the farm business. TFor joint expenses
such as electricity, telephone and the automobile where
part of the service is used by the household, a proportional
amourt is allocated tc the household on personal accounts.
The home-consumed products are also recorded in the house-
hold accounts as an expense, but they appear as receipts in
the business account., =t can be seen in Teble III:2 that
the total family expenses show an increase from $2,349 in

=T

1960 to $7,147 in 1967,

TABLE ITII:2

YEAR AMOURNT
1960 $2349
1961 5139
1962 7485
1963 3190
1964 5201
1965 6236
1966 6118

167 7147
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Ferm Summery: The main characterictice of the

cese ferm's resources and enterprises will now be summerized,

5

is preliminary evaluation will serve as a guide for build-

I

ng up the programming model in the following seetion.

Until 1965 this farm consisted of 560 acres of
land, 535 acres of which were suitable for crop production.
In 1966, 285 acres were rented. This land was purchased
in 1967. Labor was supplied mainly by the owner-operator,
In the busy seasons of spring and fall additionsl labor was
supplied by a pert-time hired men. The amount of operating
capital used Tor production purposes increased from $5,415
in 1960, to $18,100 in 1966, as shown by the total variable
costs row in Table A-8,

An important portion of this capitel was provided
by short-term borrowing., A complete complement of machinery
was available for procduction. It was considered sufficient
to satisfactorily perform the required operations, although
1t constituted one of the most important capitel investments
in the past. TFarm buildings presented no particular problems

3

except that provision should be mede in the near future for

o

the construction of a hog finishing barn.

4L feirly large variety of crops were grown in the
past. It is interesting to note the substitution of oil-
seed and forage crops for summerfellowing. This more in-
tensive use of farm cropland in an area of good to excellent

soll productivity illustrates the tendency towards the
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elimination of the summerfallow acreage with the develcop-

'3

B

ment of new and improved herbicides and the use of more
fertilizer, Such crops as forzge seeds and oil seeds in
addition to yilelding returns competitive with cereal crops,
2lso helped in the distribution of risk both from a produc-

tion and marketing standpoint. They 2lso fulfilled an im-

{41y]

portant role in weed control and soil conservation in the
land uce pattern, The farm operator indicated his intention
of specializing in mixed cropping during future years, Hence
& number of different crops will be considered =s potential
future production alternatives.,

The livestock inventory originally indicated
small scale production of beef and dairy cattle, hogs and
nens. Livestock production has graduslly oriented towards
beef cattle and hog finishing as the only livestock enter-
prises, The main reasons why the farmer has undertaken
livestock feeding in recent years seems to allow the market-
ing of surplus grain, the utilization of idle resources
such as labor and bulldings, and the reduction of the risk
element associated with specialized grain farming. These

enterprises provided him with more flexibility in production

and insured him a more stable income,

Farmer's Objective

Farm planning objectives are generally oriented

towards income meximization., However, an optimum farm plan



51

rould 2lso be the one that maximizes satisfaction To the

n

sure for family

!

ferm family. Since there is no accurale me

n

values, goals, social backgrounds and preierences for various
farm enterprises, the economic objective of maximum money
income, which is assumed to give the most satisfection, is
the criterion used in this study. Stebility of income 1s
also an important consideration since farm real-estate mort-

gage payments and family expenses must be met each year.

In summary, the operator of this farm, in trying
to choose the combination of enterprises that will make the
best use of his available rescurces, wants to meximize his
profit in each perticular year, but with some degree of
stability over a finite planning period. This implies that
he is willing %o sacrifice one year's income through, say,
diversification and soil conservation practices, if the
return from the following vears appears to be more stable.
The mathematical model developed in this study shall explore

this assertion since it will attempt to maximize accumulated

net returns over a five-year planning period.

This section is devoted to the presentation of
the basic progremming material and the elaboration of the

various situations to be progremmed.
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I. Specification of the Programming Model

e

farm it is necessary to get

&Y

In order to program

<

the following informetion zbout th

L
T

farm and its operator:

o
&

(1) ferm size, (2) capital position, (3) labor supply,

(4) cropping enterprises and pattern of crop production,
(5) types of livestock activities, (6) labor, capitdl ,
feed and other requirements for each individual enterprise,
(7) price and yield data, and (8) other items which may
tend to restrict production such as buildings, and (9) the
farmer's own preferences toward specific enterprises,

The setting up of the farm planning model involves
the performing of the following steps in order to give the
conceptual model an empirical content, Firstly, the rescurce
and other programming restrictions are specified:; secondly,
the enterprises are listed and described; thirdly, aporo-
priate input-output coefficients are calculated for each

enterprise considered; fourthly, the return from each pro-

(V3

duction alternstive is budgeted; and finally optimum plans

are computed for various situations.

1. Programming Restrictions

The restrictions, in essence, describe the ferm
being programmed. They comprise the farm rescurces, the
farm intermediate commodities such as home grown feed, the
delivery quotas affecting the sale of cereals, the acreage

restrictions for crops, and finally the ammual farm fixed
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costs and family withdrawals. The above items used in the
construction of the metrix were confined to the situations
found on, or hypothesized for the case farm.

(2) The Farm Resources: The resocurce base of the

study farm was used to determine the level from which adjust-
ments could take place. This base included those fixed and
varisble resources thet might affect the organization of

the farm, Limits were placed on resources such 28 improved
lend, operator and hired labor, operating (cash) capital and
capitel borrowing, hog building space and the amount of
cereals which could be marketed. The resources available ®
the farm business and used in the programming model are
listed in Table III:3., They are described in the following
paragrapns,

ILend is the basic resource for crop farming. In
this study, the land acreage is subdivided into owned land
and additional (rented or purchased) leand, Initially owned
land is fixed at 535 acres while 285 acres are available
for rent or purchase.

The operator supplies most of the labor without
eny family help, but he will hire an additional man wien
urgently needed. The available labor is broken down sea-
sonally to reflect the availability during critical labor
periods. According to this aistribution, spring is consid-
ered to be two months from April 15 to June 15, summer two

months from June 16 to August 15, fall two months from



Auvgust 16 to October 15, and winter € months from October 18

5k

to April 16. The break down of hired labor is alsc similar

except that no provision is made tc hire a man over the

winter season. The operator is assumsd to be available for

2,850 hours of p

b

roductive labor each year, while

of 1,080 hours can be hired annually.

TABLE III:3

& maximum

RESQOURCE RESTRICTIONS FOR LINEAR PROCRAMMING

ITEM UNIT LEVEL
IMPROVED LAND
Total owned acoe 535
Available for rent ac. 285
Available for purchase ac, 285
LABOR
Operator
Spring (April 15-June 15) hr. 500
Summer (June l6-Aug. 15) hr, 500
Fall (Aug. 16-<0ct. 15) hr, 500
Winter (Qct. 16-April 16) hr. 1,350
Hired
Spring hr. 360
Summer hr. 360
Fall hr, 360
CAPITAL A
Operating capital i 8,500
Short term borrowing
limit 3 10,000
Long term borrowing limit 5 50,000
HOG BUILDING SPACE head 150
MARKETING QUOTAS
Specified acreage, all cereals bu./ac. 9
Special quotas
Oats bu./ac, 10
Barley bu,./ac. 10
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Capital is divided into two groups: operating
capital and fixed or investment capital. Operating capital
appears to be one of the most limiting resources on the case
farm, Its initial lavel is fixed &t $8,500. A major part
of the operating cash comes from borrowed funds and the
operator visuvalizes that this will be the case for the years
to come., A limit of $10,000 is placed on the short-term
credit availsble at an intersst rate of 7.5 per cent, but
olans will 2lso be computed for alternative levels. This
short~term money is assumed to be paid back within one year,

A new loan is obtained for each succeeding year if needed.

gl

ong term capitel is not readily available to the farm and

..L‘f.«

a limit of £50,000 is put on the borrowing

D

» capacity. The
corresponding interest charge 1s © per cent., In summary,
the opereting capital limit includes the cash available
from the previous yecar 's production plus the short-term
borrowed money; and the fixed capital restriction repre-
sents the long term borrowing limit.

The ferm studied heas adequate pmachinery and

egquipment To handle any of the production alternatives con-

o
L

=

ixed for

o

sidered., Machinery, therefore, is considered
given year, variable over a planning period and not limiting.
In addition to the eguipment owned, arrangemsnts are made
with & neighbor for the joint use of mechinery. If any

specizlized equipment was reguired by any crop or livestock

enterprises, its purchase was included as & cost against
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these enterrrises.

Building spece is alsc assumed adeqguate with the

exception of the hog barn which needs To be replaced in
order to maintain feeder hog production. The capacity of
the o0ld barn is assumed to be 150 head annually. Hence,
building & new hog barn will be intro-
duced into the model,

4 final restreint, which is not under the farmer's

control, is the delivery guota on cereal crops. Because of

its primary importance as a major output ol the case
ferm, wheet must not only be produced in the most efficient

way and in the optimum cuantities, but the fermer must be
assurred of its sale at the best market price., This delivery
cguota system is particularly significent in periods wien the
grain supplies are in excess of commerciszl storage and hand-
ling facilities. The basic specified acreage quotag assumed

in this study is nine bushels. 0Oats and barley are alsco

%

given special gquotas of ten bushels per acre.

)

(b) Restrictions on Farm Intermediste Iroducts:

An intermediate product is one that is the output
of one or more activities and the input of one or more other
activities, This second category of restrictions reprecents

trhe form commodities having more than one function. Home

z, . . . ; .

A specified acreage gquota of nine units means that nine
bushels of & ceresl crop can be sold (delivewéd to the
elevator) for each acre used by cereals, forages and summer-

fallowing.
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to livestock or sold. Wneat, ozts,
barley, foresge hay and seed (meadow fescue and timoth
enter into this category. A crop may also have two outputs
such as grain and straw. Relationships are needed to pro-
vide for the transfer of feed from crop enterrrises to live-
stock enterprises or to feed selling activities. These
restrictions limit consumption to the amount produced, ex-
cept where provision is mede for their purchase from sn ex-
ternal source, although they mey be scld if produced in
excess of ccnsumption reguirements The difference between
production snd consumption must be greater than or equal toc
Zerc, In the case of & positive number, the corresponding

lirect sale occurs

u
C‘i‘
3
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erms

amount is scld. In programming
when there is no consumpbtion or other use on the farm as
is assumed for forage seeds. In this case the net return

L

figure is a positive number representing the unit price

}..J

over veriable costs,

(¢) Land Use “Proportionslity® Restrictions for

Crops: It is necessary to grow certain crops within given
proportions, in order to ensure the meintensnce of the

fertility, and the condition 2nd cleanliness of t
This is one of the most fundamental of
imposed on the use of land for agricultural purposes. For

example, it might seem more profitable to plant the entire

vith the highest return crop.

*
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cultivated ares

However, this would not be desirable since such a policy would




repidly lead to lowered yields through the loss of soil
condition and fertility, the accumulation of cereal diseases,

and weed problems emong others.
To ensure & mcre approprizte land use pattern,
proportionality restrictions are introduced on the crops.

Table TIT:4 lists the types and levels of regtrictions

UJ

imposed by rotetional considerations. These figures are
based on the farm past performence and on the fermer's

knowledge of his lend and business. They specify the maxi-

J

mum or minimum proporbtions of cultiveted lend that are per-

mitted for each crop teken individually, or collectively as

2 group.
TABLE III:4
RESTRICTIONS ON CROF ACREAGES
PER CENT OF TOTAL IMPRCQVED LAND
CROP Meximam Mindimum

Flex 10
Sunflowers 12
Forages 12

Field peas 10
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In order to be introduced in the model, these
restrictions are expressed mathematically in the following
menner., Teble ITII:4 states that the wheat acreszge (1) must
be less than or equal to 50 per cent of the acreage of all
the cropping activities (xl to xk)e Hence,

. ) k
(13 xq <  0.50 E:: X,

~ 5= d
or
&
(2) Xy = 0,20 X1£O95O i" Xj
J=z
() , o
O — o 3 -
(1 - 0.50)%, éoeoo%m Xy
: L
4:) OQSOX b OQSO X° O
1 ?;2 R

Equation (4) is the one appearing in the simplex
tableau, In essence it says that each zcre of land grown
in wheat makes .5 acres available to the other crops.

(Xg to Xk)9 or inversely, one acre of each other crop

creates a .5 acre of permissible wheat lan@.&5

(@) Special Restrictions: The restrictions listed

here are those needed specifically for the construction of

3, . . . .

All other meximum restrictions are obtained i
menner, In the case of a minimum, the ineguali
plied by -1 tc conserve the same sign,



the multi-year model. They are connected to corresponding

speciel activities and their role is to ensure the function-

®

ing of the mocdel. They comprice (1) an annusl cost require-
ment which must be accounted for before production is deter-
mined in the following year, and (2) a regenerated capital
row consisting of the accumulation of the returns over var-
ieble expenses during one production year. This latter row
is connected to the fixed cost reguirements in such a way
that the surplus return is transferred to a following year.
Table III:5 indicates the data used in the model as the

fixed amount of funds that must be met each year of the

Q

planning veriod, These figures were derived from the above

represent the levels

[

‘arm and

h

record  anelysis of the case

of the more recent years,

B i) COSTS AND TOTAL FAMILY EXFENS BED T
LAHNING THE CASE-FARM BUSINEZSS OVER A FIVE YEAR PERIOD

FAMITY LIVING

YEAR NUMBER FARM FIXVD COSTS EXPENSES TOTAL
1 5712 5201 10913
2 4550 6236 10786
3 7720 6118 13908
4 7994 7147 15141

3 8250 73580 15630
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2. Prozramming Activitie

The second step in the specification of the pro-
gramming model consists of selecting the various possible
relevant enterprise alternatives or activities. Those
activities which compete for scarce resources are grouped
into three cetegories: (1) production activities such as
crop and livestock enterprises, (2) miscellanecus activities,
and (2) a group called special activities which is required
for the multi-period model. These different activities are
outlined below,

(a2) Production Alternstives: A number of pro-

duction alternatives are considered for improving income

on the farm., Most of the crop and livestock activities
presented here were found on the case farm during the past,
or correspond to the farmer'®s likes., Since one of the prac-
ticel objectives of this study wess to indicate profitable
courses of action to the operator, the preferences of the
operator for particular enterprises were considered.

The crop enterprises comsidered in this study were
handled in a specisl menner, that is, on an individual crop
basis, instead of being considered as a specific crop rota-
tion or seguence with a given level of fertilizer, FEach
crop, in turn, is allowed to be fitted into a sequence within
the limits of the previously stated combinations. By using
this approach it is expected that the plens obtained will

approximate more closely the decision meking realm of the
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former., It is further assumed that the farmer does not

¢ seguence of crops from year-to-year on

}_J

follow & specifi
the same parcel of land. Instead, in any particuler year,

he produces those crops that he thinks will maximize profits
for that year, after taking into considerztion such factors

as soil fertility and characteristics, preceeding crops,
vields, expected prices, feed requirements and even weather
conditions. Moreover, this approach allows more flexibility
in the land use pattern from one year to the following since
one can hardly chenge from one rotation to aznother in two
consecutive years,

The matrix provides for the procduction of the follow-
ing cropss: wheat, oets, barley, flax, rapeseed, sunilowers,
field peasg, meadow fescue, and timothy. Straw and hay baling
activities were also considered,

The livestock production alternatives are restricted
to beef cattle and hogs. Moreover, attention is given only
to the fattening of purchased animals. The main criterion
used for differentiating the livestock enterprises is the
proportion of home grown feeds in thelr rations.

Only one basic type of hog production is considered,
the purchase and finishing of feeder pigs. ©Six activities
were @eveloped: (1) three using current facilities and (28)
three using & new hog barn., These activities are based on
different rations utilizing various proporticns of home

grown feed as shown in Teble 7 of Apuema1> B, TFeeder pigs
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~

are purchased at 5 pounds per head and are fed out for
market at a weight of 200 pounds., A 4-month feeding period

-

allows = turnover of three lots of hogs per year which 1is
the unit used in the programming activity.
The cattle finishing activities are: (1) good

t of

to choice steer calves purchased at the average welgh
440 pounds and sold at approximately 94 pounds seven months
later, and (2) good to choice yearling steers fattened
from 700 to 1050 pounds over a S-month periodeé Fach tType

is offered a choice of two rations using various amounts of

n

home zrown feeds (wheat, ozts, barley, hay and straw) a
shown in Table 6 of Appendix B,

(b) Miscellaneous Activities: Although other
kinds of crop and livestock enterprises are possible on the
farm, they were not considered as relevant by the Isrmer,
The ebove are the principal productive activities considered
for this study. However, in addition to them certain other
activities are required to meke the model realistic and
permit more flexibility.

Activities allowing for the purchase ol
ley and hay, end for the selling of wheat, oats, barley,

timothy (seed), meadow fescue (seed), hay and cereals

474 is assumed thet all animals are purches n mid-October,
Rstions for both feeder calves end ysarling e high con-
centrate retions meaning that they contain at least 75 per
cent concentrate by weight, The rations constitute the

0

sed 4
s ar

hasis for differentiating between the four cattle enterprises.
fon]



oL

produced in amounts beyond their tive quotas. The

s
]
6]
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selling activities are necessary for those crop activities
providing only Tfor their production, znd & lower return is
assumed due to the costs involved in storing them or because
of & sale in the neighborhocod at a lower price,

Three labor hiring activities corresponding to
spring, labor, and fall labor are included., They are limited,
as previously stated, to a maximum of one man working 360 hours
per month,

The acguisition of additional land represents an
important expansion alternative for the case farm. Two
alternatives are exemined: (1) land renting on & cash
pavment basis, and (2y lanc buying., Tor the programming
model, it is assumed that only improved land can be rented
or purchased.

An sctivity allows for the construction of a hog
finishing barn in order to provide for the expansion of
this production beyond the capacity of the existing building.

PMinally, two capital borrowing sctivities complete
the activities of the static model. Short term and long

.,

term funds were assumed to be available at estaeblished

(¢) Specizal Activitics:

This last group of activities is necessary to

give the multi-period model its characteristic features,

Firstly, a withdrawal asctivity is “forced" into the final
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solubion at the level speclfied by the summation of the
farm fixed costs and the family living requirements for each
year of the planning period, such as given in Teble III:5,
Secondly, an inter-year income or capitel transfer activity
is introduced for every year to transfer the surplus return
of that year to the following year, In farming, operating
cazital generally is allocated for family living and farm
production from the same fund. Family living thus competes

arm production in the use of available capital. An

bt
By

71th

e

important assumption of this study is that all net income
not consumed by the household is invested back into the
farm business, In other words, external possibilities of
lnvestment are not considered.

4

5. Technical Coefficients

After having determined the restraints and the
activities to be included in the model, the next step is
to develop a complete set of input-output coefficients for
each of the above enterprises and resources. It is now
necessary to know the amount of each limiting resource that
is reguired by each enterprise,.

These coefficients are presented in Appendix B,
They are of a single value nature, that is, they include
no variability and are assumed to be known with certainty

54
and reflsct a good manzgement lavel,®

°In addition to the case-farm records, the following sources
of information were used in the calculation of the various
input-output coefficients and enterprise budgets: (11),(15),
(16),(18), and (44).
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Table B-1l contains the recommended fertilizer
applications esnd the estimated yield data for the selected
crops to be grown., Table B-4 shows the labor reguirements
per acre and by season for the individusal crops programmned.
Tt is based on the information contained in Tables B-2 and
B=3.

The sssumed labor reguirements for the livestock
enterprises are given in Table B-5. Tables B-6 and B=7
present the feed inputs required for each unit of feeder

cattle and feeder hogs respectively.

4, Prices and Enterprise Budgets

A final and important step in the specification

of the programming model is the construction of enterprise

ga

budgets on the basis of specific assumptions regardin
prices and costs,

The problem of choosing appropriate prices for
farm plenning is = difficult one regardless of the planning
tool used. Since the plenning period of this study encom-
passes the current years, and since planning deals with the
future, average current prices, taking into account the most
recent trends, are used. It is assumed that a normal econcmy
will prevail in the years to come,

The assumed prices paid and received by the farmer
in this study are presented in Appendix B, Table 8., These

prices are then introduced into the calculation of the
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specific enterprice

ig illustrated with the 2id of two tables. The metrix for
the brsic static model is presented in Table B3-13, and
Table B-14 shows the first three vears of activities and

restrictions for the multi-period model.
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I an approprizte framework i
performed in two distinct phases, FPhase one mekes uge of
the stetic linear progremming model with the resources and

activities rerresenting

the planning environment of one

single year, Various optimum farm plans are calculsted to

years consisting of cne year production periods., A six

atad @b}
per cent discount rate was applied to prices and costs of

years two through Iive of the planning period. This
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discounting procedure hes the effect of putting more weight
on the initisl years of the horizon. In other words it
lessens the importance of later years relative to the ear-
lier ones, but it does not change the relative importance
of the activities within the same year,

The primery characteristics of each of the sitva-
tions to be anslyzed under the static and the multi-year
models are listed in Tables III:6 and III:7 respectively.
These characteristics must be interpreted in terms of var-

£

iations from a basic situation., It was attempted to group

\

them in such & way that similar situations within esach
model could be readily compared,

Before presenting end analyzing the final optimum
solutions, it must be remembered that their accuracy and
validity is highly dependent upon the following factors:

(1) +the selection and appropriate specification of the
resource restrictions and alternative enterprises, (2) the
accuracy of the assumed technical input-outpult rel tionships,

end (3) <%he validity of the prices and costs in the varlous

enterprise budgetse.
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IDENTIFICATION

Wi

it W
o'

> b
o'

Bagic plan

Renting of land

Purchase of land

No short-term capital borrowed

Borrowing of $5,000

Borrowing of $15,000

Borrowing of $20,000

Wo barley production

No field peas production

Wo meadow fescue production

No sunflcwer production

No beef cattle production

No livestock production

Open guota on wheat

Open guota on oats

Open quota on barley

Open quota on all cereals

No hay selling

Purchase of land and no S,.T. capital
borrowing

Purchase of land, no barley production

Purchese of land, no barley production,

no hay selling

sse of land, no livestock production

ase of land, no livestock production,

open q”ota on all cereals,

Purchase of land, increase in fall labors

Purchase of lbnd increase in fall labor,

and borrowing o ”15 000 of short-term

capital,

Purch
Purch
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SITUATIONS

CONSIDERED UNDER THE MULTI-PZRIOD MODEL

NUMBER IDERTIFICATION OF THE PROGRAMS

M.1 B=sic program

M.2 Renting of land

M. 32 Purchase of land (l0-year repayment period)

M.2b Purchase of land (15-year repayment period)

Mo 3¢ Purchese and renting of land

M, 42 No shorteterm capital borrowe

M, 4e $80,000 of short-term capital avéilable for
borrowing over 5 years,

M.5 $1,000 increase in annual fixed costs

M.6a no bariey production

1e7 Ko beef cattle production

M.8 No livestock production

M.%a Open guota on wheat

M.10 No hay selling

M.1L Purchase of land and no capital borrowing

.1z Purchase of land and no barley production

M.12b Purchase of land, no barley production and
no hay selling.

M.13b Purchase of land, no livestock production
and open guota on all cereals,

M,1l4a Purchase of land auu increase in fall labor

M.15 Purchase of land and {50,000 available for

borrowing over a five-year period




in the preceding chapter. They are not designed to fit s
perticular set of resource and price conditlons in a parti-
culer year, but instead, they should serve zs guideposts
oplicable under average conditions. TFor each farm tuation

enalyzed 1t will be attempted to show: (1) the amount of

<

_J

expected returns, (2) the kinds and levels of livestock
end cropping enterprises, and () the use (cr non-use) of
rescurces,

cussion ig divided into two sec-
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tions corresponding te the two phases of

groupings adopted at the end of the previous chapter.

(1) The static ferm plens are discussed with
The 8ld of two tebles, Firstly, Teble IV:1 shows the orgen-
ization of each optimum plen. For each column or farm

et

plan, the returns over variable costs, the levels of crop

acreages and gales, the number of livestock fed and finslly

.'i‘

unused or the shadow prices asscciated with those rescurces

that are the most restricting.



(2) The results of each situation involving 2
five-yoar production prozram re summarized in Table IV:Z.
This teble gives the following information for each year:

the levels of the verious crop and livestock enterprises,

(

iy

fived fasctors, the expenses to be met, including (2) the
Farm fived costs and home consumption withdrawals, (b) the
totel amount of short-term credit, and (¢) the portion of

 to be repeid esch year. Finally,

Q
P
o)

long-term credit assum

the resulting discounted net returns are given. They rep-

e

resent the profit figure flowing from one ye&r te the nex

The resulis are discussed in a roughly parallel

resentation in order to facilitate the comperisons between

br
.

the two models used. 4 basic or benchmark sclution is first

=

presented in each phase and will provide a basis of compari-

son, Collatersl situations are then dic ussed with the use

of tre two models. These situastions include the same general

n

conditions or restrictions, but & chenge is mede in & Dpar-
+ticuler item to determine how it affects the optimum. Single
and multiple 2lterations of the basic plan are made to
enalyze (1) the effects of incressinz the lend base, (2)

the effects of varying the amount of short-term capital

labor in peak
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periods., (4) the effects of removing various enterprises
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plen, (5) the effects of the absence o
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grain merketing quotas a2nd (6) the effects on farm organiz-

ation of multiple altersations.

.
[
o

1. Basic sclutions

The two initial solutions, one for each model,
were designed to determine an overall optimum organization
for the farm., The conditions were those listed in the

previous chenters the land was fixed 2t 535 acrss, $10,000
Ex ] 2 i b

"C)

of short-term capital were svailable each year, and all
the enterprises were allowed to compete,

The basic static plan is identified 28 5.1 and
listed in column one of Tables IV:1L and IV:2, The return

realized from this optimum production plan 1s eqgual to

521,836, L1t represents the COHb7ﬂublOn of crop and live-
stock enterprises to be atteined in the long run in order

to meximize the return to the available resources, This
plan includes 150 acres of wheat, 52 acres of ozts, 55 acres
of barley, 80 acres of flax and sunflowers, 54 acres of

field peas and 64 acres of meadow fescue, No rapeseed and

specified acreage quota is 2,889 bushels while 2,656 bushels
are sold at a much lower price of $1.25 per buchel on &

s and

(@)
{3
4

non guota basis., The ten-bushel special guetas on

(‘q

barley are fully utilized allowing for the sale of 523

bushels of oats and 547 bushels of bharley. This latter




crop is also sold on & non cucta
This sale amounts to 640 bushels.

weight of timothy seed 2nd 50 tons

-

activities, Livestock prod
rlan with 7§

composed of oats and barley.

The rescurce situation shows us

bhasis

at $0.85 per

Th

Finally, 225 hundred

of hey complete the selling

uetion is alsc included in the

fed 2 hesvy grain retion

cepital are the most restricting resources.

price associlated with the

additional deoller of short-term capitel would

fits by 30.86, Since no new investments

term cay

1(_5

~

little hired spring and fa

o]

s

The basic five-year pro

ital is borrowed., Neo summer labor is hir
1 labor is utilized.

duction program, M.l o

incres

enter the plan.

>rating

The shadow

peratorts land is $27.52 and

0]

se pr

ere made, no long-

and

Table IV:3.1, will be analysed in terms of its variations

from the above plen., The procedure followed w

in observing the behaviouvur of

planning period and comparing

p

of the static plan.

i1l consist

the main activities over the

"\

ir lhve7a To

It must be first remembered thet th

model involves the simultaneous determination of

mum plang, with the decisions

cessive vears. It is a model of capital accumulation where

e multi

the results

Tive opti-

of each year affecting suc-

attention ig directed to the meximization of the present

velue of the stream of net incomes

- o

The return to fixed resources amounts to 25,

Rl

0
0

bushel.

-period



75

in year one and varies from a low of in year four

to & high of $30,114 in the following vear, A4 first obser-
vetion is thus the higher income figure in esch yrar come
pared to the stetic solution., The acreages in whest, flex,
sunflovers, field peas and meadow fescue are not only stable
over the five-year period but their levels are the same 2s
in the static plan, The mein differences occur in the pro-

£

duction of oets =2nd barley. In year one, six acres of oats

a3

and 10l acres of barley are grown. Over the vears these

crops stabilize themselves at 26 acres of oats and &1 acres

of barley in year:

N

two and five, while their levels are 31
acres and 76 acres respectively in years three and four.
Steer calves which were fed at the level of 75 head in the

B

first plan, enter the program at the level of 9 head in vear
b fing ol

O

s

one, 37 head in y=ars two and five, and 45 head in the re-
maining two years. It apvears that the growing of oats is
closely related to the presence of livestock, and that this
latter production, because of its reguirements for a less

ofitable crop (ozts), lowers the returns if performed at

higher level,

g0

The amount of short term capital horrcwed varies

from zero in years two end tnree, to $10,000 in the fifth

J.

his postponement of capital borrowing to vears four
five, occurs when the amount of net income over all
expenditures transferred to the operating capital of the

following year, is very low. In year four only 33,383 is
5 o 3 J 3
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trensferred to year five and forces the operator towards
larger borrowinzs, The corresponding amount transferred

from ysar one to year two is $13,364, It must be noted

he framework of how labor, czpital

rescurces could be used most profitebly on

(%Y1
o
;
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o
v
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existing acresges. This assumption of income improving
jjustments on & fiwed land base 1g now removed, and the

she opportunity of re-organizing his ferm through

The optimum static plan 5.2 shows that 280 =cres

of 1end are rented when renting is the only 2cquisition alter-

n

netive., Operator's and borrowed short term capital must be
sllocated to other activitiscs in order to bring @ return of
est portion of this new land is utilized
by wheat (2£8& acres) while oats 1is produced on only lk ecres.
Steer calves sre at the level of 17 head and fall labor is
very restricting with a shadow price of $13,56 per nour,

rogrem M.2, the counterpart of 5.2, does not guile

of g i

0
bl



n
being substituted for the latter over time. The acreage
rented decreases from 285 acres in year one to 1358 acres in

borrowed in years two and three

b=
-
0

year five, No capita
where (25,796 and 522,001 are respectively transferred from

thie preceding yeary however, $4,307 and $10,000 are borrowed

in the last two years Livestock production shows & contin-
uous exransion of the steer call enterprise from a lsvel of

six hiead in year one to &3 head in year five,
4 second possibility of expension toward more

extensive Terming 1s the purchase of 285 scres of improved

y..

land. This situetion is depicted in solutions 5.3 and M.3
Under the static conditions of 271 acres are purchased and

the return to fixed resources is 27,057, The meximum

L4 £ 3

sed end 2¢ calves are fed.

}_J
wn
C

available short-term capital

-

he multi-year model also offers two situations, differin

i)

he amount of long-term capital paid bsck each year,
In M.%a the repayvment period is assumed to be ten years
kes fifteen years to pay the land in situetion

M.5b. The resulis of these two programs are much zlik:

(x)

that the returns are a little greater in M.3b. and
the feeder calf enterprise operates at a higher level in

years one, two and four, where more short-term capital is
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used., A third situstion, M.3c, allows for the simultaneous
purchase and renting of land. It can be seen that a lower
level of land is purcheésed in year one, 206 acres, wi
acres being rented. The snnual reiturns
do not greatly differ in the three situstions analysed in

P o

a multi-vear context, but they are significantly higher
9 o i

g

than the returns obtain=d under anslocgous situations with

o

%, Bffects oif varying the amount of ghort-term capital

Capital is a drastically limiting resource in to-

~r is interested to know the most
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efficient way of using this production factor. The objective

of this section is to determine how varying levels of short-

o

term capital affect the optimum combination of

D

nterprises,

and how the two planning models used in this study can handle
such situations

As borrowed operating cagital increases from zero

to 520,000 the static plans (S.4a, S.4b, S.4c and S.44)
show an expsnsion in livestock production. It must be noted
however, that the maximum amount that needs to be borrowed
is 917,893, This amount sllows an annual production of 50

head of steer calves znd 453 head of feeder hogs, thus im-
T

vlying the construction of & new hog barn.
however, failed to increase significantly. TFrom a low of

-

£19,116 when no cepital was borrowed, th

,,w-n

ey dincreased To



Tn a multi-vear setting, it can be observed that

partly idle. TFor example, in year Ifive of program M.4
110 scres are not cultivated because of a2 lack of capital.

To think of a self-expansion of the farm business 1in such &

situstion would repidly lezd %o serious difficulties., Live-
stock production resches a high of 47 hrad of calves in

vear three but disappears in further years, Total returns

2lso diminishss over time and barely covers tne farm fixed

Progrem M.4e presents a better picture of the farm

pusiness. In this sitvstion, £50,000 of short-term capiftal
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is available the
served thet total annual returns more than double from 25,29
in ycar one to $52,454 in year five.

steer calves is 80 head in year four end 150 hogs are fed

still sold to the maximum emount allowed by thelr respecC-
tive guotas but they are fed to livestock instead of being
sold et lower (non-guota) prices, The total amount of cap-
ital borrowed over the period is 32,486 out of which $22,405
is borrowed in year five. One of the most restricting re-
sources, in addition to land is fall labor.

A program was developed in which the annual fixed

costs requirements were increzsed by $1,000 in order to show



the effects on income an

lower returns resulted,
compared to ;30,114 in the basic program. One of the main
changes in the organizati
of oats production and consequently of feeder cattle., The

only cepitel borrowed is in year five, at & level of {2,063,

4, Bffects of the exclusion of vericus entervcrises

@ D
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[

The situations developed in this section art
tended to illustrate various sub-cptimum plansg and programs.

1 o e oy = S R . " wmaA O AR ey I YAYN OV
The stetic plans S.8a, 5.6k, S.6c and S.64 have the commonm

3
optimum, but the difference in many cases lg very small,
Various competitive relstionships are observed: oats are

s o~ 0 - - ey - 2 3 PR -
for calves when no barley is gzrown,

vetiong are also identica
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The rescurce
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the maximum amount of short-term cenitel bhorrowved.

The exclus

wlti-year

analogous to the sta
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A nominel low price of 58 per ton wes given to hay. The

.!

returns provided the proper re-organization of the farm
business is cearried out. No chenges heve occurred in the

optimum static plan, the only difference being 50 tong of

hey which ic 2ssumed to be ploughed down thus reducing the

returns accordingly. The optimum program M,10 shows that
P oy find \

ad justments were made Through increases in the liveslock
enterprises and conseqguently the ecreage in osts and barley.
In addition to 78 head of cattle, 150 hogs are fed annually.
5, Effects of Varving Grain Marketing fuotas

The oversll effects of removing marketing cuotas

on cereals are illustreted in plans 5.%, 5.9b, S£.9¢ and

5,94, and in program M.%a., An open wheat
brings 230 acres into production according to the static

model. This ascrezge is still below the 50 per cent (268

scres) maximum allowed by the model, Similer increases occur

enough capital to allow the increase in the number of livestock.



&, Various Possibilities of Expension of the Farm Business
The above plans and programs differed from the
basic sclution in only one way in order tc study the effects

0f single alterations. In this section, multiple modifica-
tions are brought to the originel matrix in an attempt
investigate their effects on orftimum farm organizations. One

bagic characteristic of these new situations is the possibility

is evailable for purchese while no short-term capital is bor-
rowved, The results obtainod under the two models di
significantly. In the static czse only & acres of land can

end no livestock arpear in the plan, The annual

o)

be purchased

return over variasble costs is 319,293, In using the second

model, the results can be summerized as follows. Year one

production is roughly similsr to the above, but since $14,212

is transferred to year two it provides the cepitsl necessary
. 5

to increzse crop production and 278 acres are purchased. In

rs livestock production reaches a high of

fu

the following yee
64 head per year and declines thereafter,
iong 12.8 and 12.b where the possibility of

purchasing land is combined to the absence of barley produc-
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livestock combined with open quotas on cereals (5,13b and

M.13b) indicate a land use pettern slightly similcor in the
two models, except that all available land is purchased and

more wheat is produced with the multi-year model. This plan

The finsl five-year program, M.1l5, emphasizes two
important features of the multi-period model, (1) the pur-
chase of land in yezr one (270 acres), increasing the land
base for each vear of thre planning period, and (2) the
borrowing of larger amounts of short-term capital whiles
$50,0C00 is available for the entire five-year period., The

solution 1s an exemple of a stable organization adjusting
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CUTRTTITS AT Ty O
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tion of & farm rroduction plen which will maximize returns
to the fixed rescurces. But farmers are also faced with

ating their businesses., They must

"S

long-run oproblems in ope
think of a pattern of production which will allow them to
not only stay in business but 2lso to improve their financial

position and concequently their standard of living. Planning

involves a more detailed consideration of the productlon
fectors that are sublect to variations over the years., One

of the main items entering this category is operating cap-

not within the farmer's reach,
Under the conditions assumed in this study, the

followingz general observations can be mede with respect to
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land is more profitable if accompanied by & corresponding
increase in fell labor and short-term capital. Land pur-
chase brings a higher return than renting since the annuvel

repayment does not drew directly on the available short-term

(@)

epitel except for this which is repaid each year. This
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latter rescurce ic¢ a limiting fector in ne
when considered in 2 multi-year context,

larger amounts are borrowed in criticel years than under



the static model, At low levels o

and 1s not available for livestock production. This is
shown in several multi-year results where livestock increases
with the accumulstion of more capitel. ILivestock production

-

then arpears to remain as a seconcary enterprise end comple-

In all the computed sclutions, no feed was pur-
chased at any time, The production of ozts is mweferred to
its purcizse when necessary for livestock production. Rape-

production were not included in any optimum
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are produced at the meximum screaze allowed by ©
indiceting their profitebility in the cropping sequence.,

for five successive years are also

3

dependent on the amount of femily living expenses and farm

fixed costs of each year., These charges are subtracted from
Tthe annuel return figure before the rems ining portion be-
comss available for production in the following vear,
Finelly, a look at the more recent years of oper-
ation of the case farm indicete that its overall organization

4

would benerfit by introducing barley production 2s & substi-

which represented 110 acres in 1967, The
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't acreage is also et high levels than dictated in the

optimum programs and plens. Livestock production, with 37



4

head of steer calves and a declining hog production is
zlso below the optimum, T
lerger short-term capiftel borrowin
tionel labor end the acgulsition of additiongl land among
future possibilities of expansion, It is understood, how-
ever, that the exact combination of enterprises in 2 par-

ticuler year is highly subject to the prevailing market

price structure,



STATIC FARM PLANS:

TABLE IV:l

OFTIMUM COMBINATIONS

or

88

Jdentification of the Plan

Basic plan

Renting of

land
Colum Number 1 2
FPlan Number S,1 5.2

RETURNS TO FIXED RESOURCES

£21,836

ACTIVITIES

Crop Acreagess
Wheat

Oats

Barley

Flex

Rapeseed
Sunflowers
Field Peas
Meadow Fescue
Timothy

Crop Sales

Wheat, on quota
Wheat, no quota
Oats, on quota
Oats, sp quota
Oats, no guota
Barley, on qguota
Barley, sp. gquota
‘Barley, no gquota
Timothy

Meadow Fescue
Hay -

Livestock
Stecr calves:

UNIT

acCo,
ac,
aC,
&cC,
8Co,
ac,
ac,
ac,
acCo,

bu,
bu.

bu.,

bu,
bu,
bu.
bu,
bu.
cwit,
cwt,
ton

Cats-barley ration head
Oats~wheat ration head

Feeder hogs

Capital Borrowing

head

Investment capital dol.

Operating capitel

dol,

150
o
-~

55
80
&0

o4
64

2,889
2,656
523

547

225

75

10,000

17

10,000
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TABLE IV:1 (continued)

OFTIMUM COMBINATIONS O

5]

N ATY T OTR
I TNTERPRISES

Identification of the Plan Purchase of |No., S.T. cap.

land borrowed

Column Number 3 4

Plan Number S.3 S.4

RETURNS TO FIXED RESOURCES 527,059 wi9,116

ACTIVITIES UNIT

Crovn Acreagess
Whesat ac, 226 150
Oats 8cC, 27 . e
Barley ac, 124 L1006
Flax ac, 121 &0
Rapeseed ac,

Sunflowers ac. 121 &0

Field Peas ac, 80 54

Meadow Fescue ac, 97 64

Timothy ac,

Crop Sales . o
Wheat, on quota bu., 4,352 2,889
Wheat, no guota bu, 4,001 2,656
Oats, on quota bu, -
Osts, sp quota bu. <68 6.3
Cats, no guota bu,

Barley, on quota bu, ~

Barley, sp. quota bu. 1,344 1,064

Barley, no guota bu. 5,003 4,656

Timothy cwi, : -

Meadow Fescue cut, 338 225

Hay ton 90 64

Livestock «

Steer calves: -
Oats-barley ration head 39 -
Oats-wheat ration head

Feeder hogs head

Capital Borrowinz
Investment capital dol. 33,859
Operating capital  dol. 10,000
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TABLE IV:]l (continued)

Identification of the Plan Borr. $.7T,. Bor. S5.T.
cap. ©5,000 cap. 515,000

Column Number S S
Plan Number S.4D S,4c
RITURNS TO I'IXED RESQOURCES £20,538 528,645

ACTIVITIES UNIT
Cron Acreages:

Wheat ac, 130 142
Oats ac, 27 79
Barley ac, 80 o7
Flax ac, 80 &0
Rapeseed ac.,

ocunfilowers ac, 80 ?O
Ficld Peas ac. 54 o4
Meadow Fescue 2C, 64 64
Timotny ac,

Crop Sales

Wheat, on guota bu, 2,889 2,889
Wheat, no quota bu, 2,656 1,74%
Oats, on guota bu. ~

Oats, sp quota bu. - 267 783
Cats, no quota bu,

Barley, on cuota bu,

Barley, sp., quota bu, 803 368
Barley, no quota - bu. 2,630

Timotny cwho,

Meadow Fescue cuwt, 225 RS
Hay - ton 57 oL
Steer calves: _
Cats~-barley ration head 29 69

Oats-wheat ration head
. : : > LAy
Feeder hogs - head 237
apital Borrowinz

Investment capital dol, 1,513
Operating capital  dol. 5,000 15,000




TABLE IV:1 (continued)

STATIC FARM PLANS: OPTIMUM COMBINATIONS OF ®N

91

TERPRISES

Identification of the Plan Bor. S,T. Cag, No barley
. ' =20,000 production

Column Number v 8

Plan Number S .44 S.6a

RETURNS TO FIXED RESOURCES 522,699 21,325

. ¢ H
ACTIVITIES  UNIT

Crop Acreagess )

Wheat ac, 1a7 150
0ats ac, 95 107
Barley ac, 27

Flax ac, 80 80
Rapesced ac,

Sunflowers ac, 80 €o
Field Peas ac, 54 54
NMeadow Fescue ac, 64 64
Timothy ac,

Crop Sales -
Wheat, on quota U, 2,889 i?é??
Wheat, no guota bu. 1,004 9OV
Oats, on guota bu.

Oats, sp quota bu, 931.5 }98?9
Oats, no quota bu. =5 000
Barley, on quota bu,

Barley, sp. quota bu, <68

Barley, no guote bu.,

Timothy cwt, B o

Meadow Fescue evt, 25 ng
Hay - ton S0

Livestock

Steer calves: ,

Oats-barley ration head 50

Oats-wheat ration head 75
Feeder hogs head 435

Capital Borrowing
‘Investment capital dol. 5,309 .
Operating capital  dol. 17,893 10,000
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TABLE IV:1l (continued)

STATIC FARM PLANS: OPTIMUM CCMBINATICHS OF mNTZRITICEE

Identification of the Plan No field peas | No meadow
production fescue
production
Column Number 9 10
Plan Number . 8.5Db : S.6¢
RETURNS TO FIXED RESOQURCES . 520,909 ©21,614

ACTIVITIES UNIT
Crop Acreagess

Wheat ac, 203 150
Oats ac, S0 g
Barley ac, 57 o
Flax ac, &0 80
Rapeseed 8Caq

Sunflowers ac, €0 80
Field Peas ac, _ 54
Meadow Fescue ac. 64 .
Timothy ac., 64
Crop Sales

Wheat, on quota bu. 3,370 £,889
Wheat, no quota bu., 4,152 2,657
Oats, on guota bu., ‘
Cats, sp quota bu. 500 SYe
Oats, no guota bu,

Barley, on guota bu,

Barley, sp. quota bu, 570 5%3
Barley, no guota - bu, . 82% 634
Timothy cewl, : 257
Meadow Fescue cvt. 225 v : -
Hay - ton 50 o0

Livestock
Steer calves: o
Cats-barley ration head - 72 76
Oats-wheat ration head :
Feeder hogs . head

Capital Borrowing
Investment capital dol.
Operating capital  dol. 10,000 10,000




TAB

STATIC FARM PLANS:

OPTIMUM

BLE IV:1 (continued)

CCMBINATIONS OF RNT

93

[ERFRISES

Identification of the Plan No sun- No beef
flowers cattle
production production

Column Number 11 12
Plan Number .64 S.7

RETURNE TO FIXED RESQURCES 521,586 220,820

ACTIVITIES UNIT

Cron Acreages:

Wheat : ac, 150 139
Oats : ac, 5 OO
Barley ac, 54 54
Flax ac, 161 80
Rapeseed . ac,

Sunflowers ac, &0

Field Peas ac, 54 O
Meadow Fescue ac, 64 64
Timothy ac,

Crop Sales o
“Whest, on ouota bu, 2,889 2,889
Wneat, no quota bu, 2,656 1,592
O2ts, on quota bu, o
Osts, sp quota bu, 528 oz8
Oats, no quota bu,

Barley, on quota bu, -

Bgrigy Sp. gquota bu, 542 o §é$

Barley, no quote bu, 602 9

Timothy cewt,

-

Meadow Fescue cwi, 225 25?

Hay - ~ ton S0 *

LEZQ&LQ~K
Steer calves:

Cets~barley ration head 76
Oats-wheat ration heaad

Feeder hogs head 511

Capital Borrowing
Investment capital dol, 4,551
Operating capital  dol., 10,000 10,000




TABLE IV:1

STATIC IFARM PLANS:

OPTIMUM COMBINATIONS OF

m

9L

(continued)

NTERPRISES

Identification of thé Plan

No livestock

Open guota

Cats-barley ration head
Cats-wheat ration head

Feeder hogs head

Capital Borrowinz

Investment capital dol.
Operating capitel  dol.

production on wheat
Column Number 13 14
Plan Number S.8 S.9a
RETURNS TO FIXED RESOURCES w1l9,075 WR3,2006
ACTIVITIES  UNIT
Crop Acreages:
Wheat ac, 150 230
Oats ac, 45
Barley ac, 107 63
Flax ac, 80 53
Rapeseed ac. -
Sunflowers ac, 80 <7
Field Peas ac, 5S4 o4
Meadow Fescue ac, 64 64
Timothy ac,
Cron Sales
Wheat, on quota bu, 2,889 8,518
Wheat, no guota bu, 2,654
Cats, on quota bu,’
Oats, sp quota bu,
Oats, no quota bu.
Barley, on guota bu, 1,615
Barley, sp. guota bu, 1,070
Barley, no guota bu. 4,711
Timothy cwl, o
Meadow Fescue cwt, _25 225
Hay - ton 64 50
Livestock
- Steer calves:
T4

10,000




TABLE IV:1 (continued)

STATIC TFARM PLANS: OPTIMUM COMBINATIONS OF

95

ENTERFRISES

Identification of the Plan

Open guota

Open cuotse

on oats on barley
Column Number 15 i)
Plan Number S.9b S.%¢
RETURNS TO FIXED RESOURCES $21,972 $B22,266
_ ACTIVITIES  UNIT
Crop Acreagess o R
Wheat ac, (8 78
Oats : ac, 139 46
Barley ac, 40 133
Flax ac, 80 80
Rapeseed ac,
Sunflowers ac, &0 &0
Field Peas ac, 54 oh
Meadow Fescue ac, 64 64
Timothy ac.
Crop Sales
Wheat, on quota bu, 2,889 ~,889
Wheat, no guotsa bu,
Oats; on quota bu,
Osts, sp quota bu, 7,842
Cats, no guota bu,
Barley, on quota bu,
Barley, sp. gquota bu, 402 5,392
Barley, no quota bu, .
Timothy cwi, : ﬁ
Meadow Fescue cut, 235 RE5
Hay - ton S0 50
Livestock
Steer calves: _
Oats-barley ration head 7 75
Oats-wheat ration head
feeder hogs head
Capital Borrowing
Investment capital dol, )
Operating capital dol. 10,000 10,000




STATIC TARM PLANS:

96

TABLE IV:1l (continued)

OFTIMUM COMBINATIONS OF ©

Identification of the Plan Open guota | No hay
on all cerealsg selling
Column Number 17 18
Plan Number S.9d S.10
RETURNS TO FIXED RESOURCES 25,206 el , 586
ACTIVITIES  UNIT
Crop Acrecagess - =
Wheat ac, 230 ng
Oats ac, 45 90
Barley ac, 62 54
Flax ac, 54 80
Rapeseed ac, '
Sunflowers ac, g7 80
Field Peas ac, o4 Jf
Meadow Fescue 2C. 64 64
Timothy ac.
Crop Sales
Wneat, on aquota bu., 8,518 2,889
Wheat, no guota bu, - £,655
Gats, on quota bu,’ o
Oats, sp quota bu. 528
Cats, no guota bu, .
Barley, on quota bu. 1,615 oa
Barley, sp. guota bu, 528
Barley, no quota bu, 598
Timothy cwt, e o=
Meadow Fescue cwt, £S5 £ES
Hay ton 50
Livestock
Steer calves: o
ats-barley ration head T4 o
Oats-wheat ration head.
Feeder hogs head
Capital Borrowing
Investment capital dol.
Operating capital  dol. 10,000 10,000
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T43LE IV:1 (continued)
STATIC FARM PLANS: OPTIMUM COMBKNATI OF BNTERPRIE
Tdentification of the Plan Land purch, Lend purchase
no capital no barley
borrowing

Column Number 19 20

Plan Number S.11 S.1l2a

RETURNS TO FIXED RESOURCES £19,203 026,426

ACTIVITIES UNIT

Crop Acreagess B
Wheat ac, 152 225
Oatu ac, 161

Barley ac, 109

Flax ac. 81 120
Rapeseed ac,
Sunflowers ac, 81 120
Field Peas ac, 65 80
Meadow Fescue ac, 54 96
Timothy ac,

Crop Sales L
Wheat, on quota bu, 2,935 4,335
Wheat, no gquota bu, 2,698 3,295
Oats,; on guota bu.,

Osts, sp quota bu, 1,606
Qats, no guote bu. 8 9,976
Barley, on guota bu,

Barley, sp. quota bu, 1,087

Barley, no guote bu. 4,783

Timothy cwt, o
Meadow Fescue cvt, 228 Q“Z
Hay - ton 85 189

Livestock

Steer calves:

Cats-barley ration head

Oats-wheat ration head 39
Feeder hogs head

Capiltal Borrowinz . )
Investment capital dol, 1,062 ?éséfﬁ
Operating capital  dol. 10,000




STATIC TARM PI

ANS N

TABLE IV:l

(continued)

OPTIMOUM CCMBINATIONS OF ENTERPRISES

Identification of the Plan

Tand purchase

no hay selling

no barley

Land purchase
no livestock

Column Number 21 22
Plan Number S.12b S .1%a
RETURNS TO FIXED RESOURCES 525,955 526,037
ACTIVITIES  UNIT
Crop Lcreages: -
Wheat ac, 226 =30
Oats ac, 162 .
Barley ac, 5%
Flax ac, 121 i
Repeseed ac, 127
sunflowers ac, 121 ‘gﬁ
Field Pees ac, &l 95
Meadow Fescue ac, o7 '
Timothy ac,
Crop Sales ’ .
T s COTAY 4 ~/’E“\;
Wheat, on quota by, 4,36 Z”égg
Wheat, no quota bu, 8,294 d
Oats, on guota DU,
OwL59 sp quota bu, 1,618
2ts, no guota bu. 9,973 e
baizoy; on guota bu, 1 640
Barley, sp. gquota DU, Pkl
Barley, no guota bu. foood
Timothy cwit. :
Meadow Fescue cut., 240 SL4
Hay ton o8
Livestock
Steer calves: L L e
Cats-barley ration head
Ozts~wheat ration head 41
Feeder hogs head
Czpital Bor“owing
Investment capital dol. 34,218
Operating capital dol. 10,000 4,994




TABLE IV:l (continued)
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STATIC FARM PLANS: OPTIMUM CCMBINATIONS OF ENTERPRISES

Identification of the Plan Iand purchase | lLand purcbase

no livestock additional
Open quotas fall labor

Column MNumber o o4
Plan Number 13b C.l48

RETURNS TO FIXED RESQURCES 529,174 R RGNS

ACTIVITIES  UNIT

Crop Acreagess e

Wheat ac. R70 =20
e S0
E0S aCe S
Barley ac, 163 i;é
Flax ac, 8l w
Rapeseed ac, . 107
Sunflowers ac, 122 g;
Field Peas ac, 82 o8
Meadow Fescue aC. 98 -
Timothy ac,

Crop Sales Lo
Wheat, on quota bu, 9,962 4,428
Wheat, no quota bu, 4,00
Odtsd on guota bu,

ats, sp quota bu,

Qats, no quota bu.
Barley, on guota bu. 8,611 .
Barley, Sp. quota bu, }a§;9
Barley, no cquota bu, g o
Timothy cwi, _y
Meadow Fescue CWTo 343 oéf
Hay ton 98 o8

Livestock

Steer calves:
Cats~barley ration head
Cats-wheat ration head

Feeder hogs head

Cazpital Borrowing
Investment capital dol. 55,107 4 994
Operating capital  dol. 5,100 FaTIE
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TABLE IV:1 (continued)

STATIC FARM PLANS: OPTIMUM COMBINATIONS OF ENTERPRISES

Identification of the Plan " Land purchese
add. fall labor
S.7T.
bor.= . 15,000 |
Column Number 25

Plan Nunber

ETURNS TO FIXED RESOURCES we8,619

ACTIVITIES UNIT
Crop Acreagess

Wheat ac, <250
Oats ac, 5L
Barley ac, LLo
Flax ac, 123
Rapeseed ac. N
Sunflowvers ac. 123
Field Peas ac, 85
Mezdow Fescue ac, 08
Timothy ac,
Crop Sales

Wheat, on guota bu, 4,428
Wheat, no guota bu, 4,072
Oats, on guota bu,

Oak.sg sp quota bu, 510
Cats, no guota bu, -

Barley, on quota bu,

Barley, sp. guota ovu, 1,13
Jv¢leyp no guota bu, 5,844
Timothy cwi.

Meadow Fescue cwt, 544
Hay - ' - ton &4 .
Livestock

Steer calves: 74

Cats-barley ration head
Qats-wheat ration head

Feeder hogs head
Capital Bﬂrrowinv

Investment capital dol. 35,625
Operatlnﬁ capital dol. 15,000

[N
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TABLE IV:3 .1
FIVE YWAR FRODUCTION P“OGnn OPTINMUM FARM ORGANIZATION
Program No. & Identif.| M,1 Basic program
Year of Plan Year 1 |Year 2 |Year 3 |Year 4 (Year 5
ACTIVITIES
Crops: Acres in: ‘
Wheat 150 150 150 150 150
Qats 6 26 51 31 26
Barley 101 81 76 76 81
Flax 80 80 80 80 80
Rapeseed ' ‘ :
Sunflowers 80 80 80 80 80
Meadow fescue 64 64 64 64 64
llmothg
Fleld Peas o4 54 54 54 54
Dules.
Wheat, on gta. (bu.) 2,889 2,889 2,889 z2,889 2,889
Wheat, no qta.(bu.) < ,0654 2,654 2,654 2,654 2,653
Cats, on gta., (bu,) ~ '
O-‘."L”Gss Sp qtac ('bue> 60 259 312 312 260
Oats, no gta., (bu.) '
Barley,on gta.(bu.)
Barley, sp gtafbu.) |1,010 810 758 758 810
Bzrley,no gta,(bu.) |4%,244 2,689 2,280 2,276 2,689
Timothy (cewt,)
M, fescue (cwt.) 225 225 225 225 225
Hay (ton) 63 57 56 56 57
Livestock
Steer calves:(head)
Oats-barley ration 9 37 45 45 37
Qats-wheat ration
Feeder hogs: (head)
Land Accguisition:
Land purchesed
Land rented
RETURNS 25,298 |25,185 24,097 22,752 (30,114
Annual expenses: '
Farm fixed and home [10,913 {10,786 208 15,141 (15,630
S.T. credit repaid 1,0&2 4,228 {10,000
L.T. credit repaid
DISCOUKNTED NET 13,364 [14,399 |10,189 | 2,283 | 4,484
RETURNS




FIVE YEAR PRODUCTION

TABLE IV:3

PROGRAM:

108

OPTIMUM FARM ORGANIZLTION

Program llo. & Icentif.| M,2 Renting of land
Year of Plan Year 1 |Year 2 |Year 3 |Year 4 |Year 5
ACTIVITIES
Crops: Acres in:
esie 230 228 222 221 194
Oats 4 3 51 52 58
Barley 160 150 108 106 8l
Flax 29 122 119 119 104
apeseed o 123 | 122 | 119 | 11s | 104
G
Meadow fescue 98 08 95 95 8%
Tin .
P e 82 81 79 79 69
Sales: - Ao
Wheat, on qta.(bu.) 4,428 1,399 4,272 4,267 59/%@
Wheat, no gta. (bu.) 4,067 1,040 39924 5,920 3,437
Oats, "on qta. (bu,) ~
Oatsa SPp q'ta° (bu.) 40 128 505 521 576
Oats, no gta. (bu.)
Barley,on gta.(bu.) .
Baflegrfz SP gtaldbu,) 1,600 ]:95‘501. 1,077 1,060 ) 810
Bar:]_eyﬁno 'q'tac (‘Du°> 63903 E),.L?B 39034 2,905 .1.3621
Timoth cwlo,
Mg“fgszue Ecwtag 244 342 532 352 291
Livestock
“Stecr calves: (head) )
Oats-barley ration 6 18 73 75 83
Oats~-wheat ration
Feeder hogs: (head)
Land Acguisition:
Land purchessed
Land rented 285 . 260 256 255 158
RETURIS 28,417 | 36,582 | 35,909 | 35,954 | 28,733
Annual expenses: N
Farm fixed and home | 10,913 |10,786 | 13,908 15,141 | 15,830
S.T. credit repaid 8,614 ,9VO7 10,000
L.T, credit repaid : '
DISCCUNTED NET , : _
RETURNS 18,890 [ 23,796 | 22,001 14,506 3,103
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Program Yo,

& Identifl

L4

M.%a Purchase of land (LO~year repayment)

Year of Plan Vear 1 |Year 2 |Year 3 [Year 4 |Year 5
ACTIVITIES
Crops; Acres in:
r%;gét 228 228 220 225 220
Flax 122 122 119 121 118
pe d ,
Sapeseed 122 122 119 121 118
Meadow fescue 08 08 25 97 95
T:‘Lmoth%>
ield Peas 81 8l 79 &0 ’ 79
bu.l.(’.): _
Whedig on gta, (bu y | 4,387 4,387 | 4,281 {4,241 14,358
Wheat, no oﬁa (bu. ) 1,030 4,029 3,932 5,988 3,211
Ozts, on qta. (bu.) '
Qats, sp qgtla. (bu,) 162 162 480 299 54.8
Qats, no gta. (bu.)
Barley,on gta. (bu, e
Baflega upqc‘ta(bu % 19465 1946() 1,105 1,208 1,029
Barley.no qta.(bu,) | 5,894 |5,894 | 3,242 | 4,749 | 2,678
Timothy (cwt. ) . e e -
I\/‘{9 fescue (CKI.L ) 34‘1 \)4.1 O\_‘é \.‘u‘8 . \\8)]_
Hay ton) 93 93 82 88 0
Livestock :
Steer calves:(head) _ ) -
Oats-barley ration 25 <5 69 43 79
Qats-wheat ration '
Feeder hogs: (head)
Land Acguisition:
Land purchzsed &7
Land rented
RETURES 38,919 | 36,712 | 35,818 | 33,186 | 22,095
Annual expenses: E
Farm fixed and home 10,913 {10,786 %,908 1 15,141 15,630
S.T. credit repaid 7,993 742 110,000
L.T, credit repaid 3,469 | 3,469 | 33,4691 3,469 . 469
DISCCUI'TED NET 16 ,544] 282,457 | 18,441 | 1%,834 | 2,996
RETURIS ‘
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OPTIMUM FARM ORGANIZATIONW

repayment)

Program No. & Identif.| M.3b Purchase of land (15 yr.
Year of Flan Vesr 1 (Year 2 (Year 3 (Vesr 4 |Year 5
ACTIVITIES
Crops: Acres in:
Wheat 227 227 221 222 221
Qats 20 20 55 4.7 55
Barley 142 142 103 111 103
Flax 122 122 118 119 118
Rapeseed
Sunflowers 122 122 118 119 118
Meadow fescue 97 97 95 95 95
Timothy
Field Peas 81 el 79 79 79
Seles:
Wneat, on gta.(bu,) | 4,375 (4,375 |4,258 14,28% |4,258
Wneat, no qta,(bu,) |4,018 (4,018 |3,911 {3,934 {3,911
Qats, on qta (bu.) _
Oats, sp gta. (bu.) 200 200 548 473 548
Oats, no gta. (bu.) :
Borl@ygon gta. (bu,)
Barley, sp qtalbu,) 1,420 1,42 1,029 1,114 1,028
Barley,no qta.(bu,) 5,575 5,575 2,878 5,305 2,678
Tlmotny (cwt.)
M. fescue (cvt. ) 340 340 331 353 331
Hay ton) 92 92 80 82 80
Livestock
Steer calves: (head)
Cats-barley ration 29 29 79 68 79
Qats-wheat ration
Feeder hogs: (head)
Tand Accguisition:
Land purchzsed =73
Land rented
RETURNS 39,077 136,861 | 36,066 | 33,787 |32,095
Annuzl expenses: »
Farm Tixed and home | 10,913 10,786 |13,908 | 15,141 |15,630
S.T., credit repaid 8,696 74 £,517 110,000
L.T, credit repaid 2,295 2,295 2,295 2,~95 2,290
DISCOUNTED NET 17,173 (23,706 | 19,863 | 13,8%4 4,170
RETURNS ' :
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OPTIMUM FARM ORGANIZATION

Program No. & Identif.| M.,%c Purchase and renting of land
Year of Plan Year 1 |Year 2 |Year 3 |Year 4 |Year 5
ACTIVITIES
Crops; Acres in:
T VWheat 230 226 Al 224 221
Oats 4 24 51 38 51
Flax 123 121 119 120 119
Rapeseed R
Sunflowers 123 121 11l¢ 120 11¢
Meadow fescue °8 97 95 °6 25
Timothy .
field Pesas 82 &1 79 80 79
Sales:

Wneat, on gta.(bu.) | 4,428 14,260 |4,270 | 4,314 |4,270
Wneat, no gta.(bu.) | 4,087 {4,004 5,922 3,963 5,922
Oats, on qta. (bu,)

Oats, sp gba. (bu.) 40 245 513 381 513
Cats, no gta., (bu,)

Barley,on gta. (bu,)

Barliey, sp gtafbu.) 1,600 1,370 1,069 1,217 1,069
Barley,no gta, (bu.) 6,803 5,801 2,973 4,071 2,973
Timothy (cwt.,) ‘

M. Tescue (ewt. ) 544 339 332 356 232

Livestock

Steer calves:(head)
Qats-barley ration 6 35 . 74 53 74
Qats-wheat ration
Feeder hogs: (head)
Land Accoulsition:
Land purchezsed 256
Land rented <9 17 8
RETURNS 38,416 137,035 | 35,936 | 33,4568 |31,977
Annual expenses:
Farm fixed and home | 10,913 |10,786 13,908 | 15,141 {15,630
S.T, credit repaid 6,056 1,851 {10,000
L.T. credit repaid 3,197 3,197 3,197 %4197 2,197
DISCOULTED NT 18,250 {23,052 | 18,831 | 13,179 | 5,150

RETURNS
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OPTIMUM FARM ORGANIZATION

Progrem No. & Tdentif.|M.4a No £.T. capital borrowed
Year of Plan Year 1 |Year 2 |Year 3 Year 4 |Year S
ACTIVITI®S
Crops: Acres in:
Wheat 150 150 150 177 11¢
Qats L 29 52 9
Barley 106 78 75 98 85
Flax 80 &0 - 80 54 63
Rapeseed :
Sunilowers 80 g0 80 80 83
Meadow fescue 64 64 64 64 51
Timothy
Field Peas o4 54 54 54 4z
Sales: i
Wnheat, on qﬁao(bu"} 2,889 2,889 2,889 3,129 2,294
Wneat, no qta.(dbu.) 2,654 ,654 2,654 | 3,402 | 2,106
Oats, on gta. (bu.) ’
O&tS, P q-’ga. (10110) 6 293 322 oL
Oats, no qta. (bu.)
Barley,on gta.(bu.) .
Barley, SP q-tar(buo ) 4 3064 7T 746 o978 850
arley?no q’gaa(bub) 4:9659 294.51 23195 53992 09758
Timothy (cwt.)
M, fescue (cwt.) 225 225 225 225 178
Livestock
Steer calves:(head)
Qats-barley ration 1 42 47 13
Oats-wheat ration
Feeder hogs: (nead)
Tand Accuisition:
Tand purchesed
Land rented
RETURNS 24,924 | 25,403 | 24,167 | 21,735 ; 15,636
Annual expenses:
Farm fixed and home 10,913 110,786 | 13,908} 15,141 | 15,630
s,T. credit repzid o ?
1.7, credit repaid
DISCOUNTED NET 14,011 {14,617 | 10,259 6,594 6
RETURNS : _ ?
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ZETION

Program No. & Identif.|M,4e $50,000 of S.T. cap. avail. over 5 yr.
Year of Plen Year 1 {Year 2 |Year 3 [Year 4 (Year 5
ACTIVITIES
Crops; Acres in:
Wheat 150 180 150 150 144
Oats 6 2 31 56 72
Barley 101 81 75 51 41
Flax 83 80 80 &0 86
Rapeseed
Sunflowers 83 80 80 80 &80
Meadow fescue 64 64 64 64 64
Timoth%
Field Pees 54 54 54 o4 54
Sales:
Wheat, on gta.(bu.) | 2,889 | 2,889 | 2,889 | 2,889 | 2,889
Weat . no qta.(bu,) | 2,654 [2,654 | 2,654 | 2,654 | 2,036
Oats, on gta. (bu.) -
Oats, sp gta. (bu.) 60 260 212 559 724
Oats, no gta., (bu.)
~Berley,on gta.(bu.) i
Bariey, sp ctalbu,) 1,010 810 758 311 407
Barley,no gta,.(bu.) | 4,244 |£,689 | 2,280 362
Timothy (cwt,)
M. fescue (cwt.) 225 225 ) 225 225
Hey (ton) 63 57 55 49 50
A_JJVSj L OC“
Steer calves:(head)
Cats~bariey ration 9 37 45 &0 76
Qats-wheat ration -
Feeder hozs: {(head) 130
Land Acquisition:
Land purchzsed
Land rented
RETURNS 25,299 [25,185 | 24,097 | 24,201 | 52,454
Annual expenses: . ‘
Farm fixed and home | 10,91% 110,786 | 13,908 | 15,141 15,630
S.T. credit repaid 1,022 9,060 |22,405
L.T, credit repaid
DISCOULTED NET 13,364 |14,399 | 10,189 14,419
RETURNS :




TaABLE IV:3

-8

114

FIVE YEAR PRODUCTION PROGRAM: OFIIMUM FARM ORGANIZATION
Program No., & Identif,|M,5 Increase in annuel fixed costs
Year of Plan Year 1 |Year 2 |[Year 3 Year 4 |Year 5
ACTIVITIOS

Cro A :

Sl Acres in 150 150 159 177 150
g l 24 25

Sigfey 107 &3 82 107 107

%lak 80 &0 70 54 &0

Hapeseed o . ,

Sunflowers 60 €0 &0 OA

Meadow fescue 64 64 64 64 64

Timoth: ~

Field Peas 54 54 o4 54 54
bul(-’o‘ ’

Uh@au, on gta,(bu.) | 2,889 2,889 | 2,975 | 3,130 | 2,889

Wneat, no gta.(bu.) | 2,653 | 2,653 | 2.920 3,402 | 2,654

Oat TS, Ofl ava. (bu, ) . '

Cats, sp gta. (bu.) & 241 <53

0ats, no gta, (bu. _

BQpry on Sbo (bu. § 1,064 829 817 1,070 1,070

arley, sp gtafbu,) 4,659 2,832 2,740 4,708 4,708

Buﬁiey no gta, (bu,)

Timoth (ewt. ) -

M. ‘¢§5§uc (cwt. ) 225 225 225 225 225

Hay (ton) 64 58 58 64 64
Livestock
Steer calves:(head) _

Oats-~barley ration 1 35 6

Cets-wheat ration
Feeder hogs: (head)

Land Acquisition:

Land purchzseq

Land renteq

RETURKS 4,914 | 25,064 | 23,835| 21,476 | 19,6953
Annual expenses. -

Farm Pixga and home 11,903 | 11,786 14,908 16,141 l§9650

S.T. credit repaiq 3,063

L.T. credit repaid
DISCOURTED NET .

%FTU e R 13,011 8,927 5,335

13,278
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FIVE YEAR PRODUCTION PROGRAM: OPTIMUM PAEN CRGANIZATION
Program No. & Identif.| M.6a No barley production
Year of Plan Year 1 {Year 2 |Year 3 |Year 4 |Year 5
ACTIVITI®ES
Crops: Acres in: :
Wheat 150 150 150 150 150
Oats 107 107 107 107 107
Barley
Flax 80 80 &80 80 80
Rapeseed '
Sunflowers &0 co eo 80 80
Meadow fescue 64 64 64 64 64
Timothy
field Pea 54 - 54 54 54 54
Seles: -
Wheat, on gta.{bu.) 2,88¢9 2,889 2,889 2,889 2,889
Wheat, no gta.(bu,) 2,635 1,958 1,907 2,480 2,437
Qats, on ata. (bu.) _ o .
(_)&‘L;s7 sp qta. (bu.) 1,070 1,070 1,070 1,070 1,070
U¢tu9 no qgte., (bu. ) 7,968 5,921 5,777 7,502 7,374 .
Berley,on gta. (bu.)
Q°uey sp ctalbu.)
Bwrleyguo gta. (bu.)
Timothy {cwi.)
M. fescue {cwte) 225 225 225 225 255
Hay (ton) 64 57 56 62 62
Livestock
Steer calves: (n@uq)
Oct5~’arley ration . ‘ -
Oats-wheat ration 1 40 43 10 12
Feeder hogs: (head)
Land Acquisition:
Land vurchzsed
Land rented
RETURNS 24,583 | 24,8591 25,601 20,944 {19,854
Anmugl expenses: v
Farm fixed and home 10,913 (10,786 | 13,908 15,141 | 15,630
S5.T, credit repaid 4,224
L.T. credit repaid
DISCOUNTED NET . = P
oLi = 13,670 {14,073 9,693 5,803
RETURNS ? T ’ ?
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TABLE IV:3 .10

FIVE YWAR PRODUCTION PROGRAM: OPTIMUM FARM ORGANIZATION

Program MNo, & Identif.m, 7 WNo., beef cattle production
Year of Plan Year 1 [Year 2 |Year 3 |[Year 4 {Year S
ACTIVITIES
Crops; Acres in:
Wheat 150 150 150 150 150
Oats . 19 20 26 26 26
Barley 88 a7 81 8l 81
Flax 80 &0 80 80 - 80
Rapeseed
Sunflowers &0 80 80 &80 &o
Meadow fescue ‘ 64 64 64 64 - B4
Timothy , :
Field Peas 54 54 54 54 54
Sales: '
theat, on gta,(bu.) | 2,889 [2,889 |2,869 | 2,889 12,889
Wheat, no ota, (bu,.) 2,264 2,245 2,132 | 2,138 2,132
Qats, on gta. (bu.)
Oats, sp qta. (bu.) 193 203 259 259 259
Qats, no gta, (bu.)
Barley,on gta.{(bu.) v
Barley, sp ctafbu.) 877 867 811 &1l 81}
Barley,no gta.(bu,.) 3,857 3,815 3,567 3,567 3,567
Timothy (cwt,.)
M., fescue (cvit.) 225 225 225 225 225
Hay (ton) b4 64 B4 B4 64
Livestock ‘
Steer calves:{(head)
Qatis-~-barley ration
Qats-wheat ration
Feeder hogs: (head) 150 156 . 201 - 201 201
Tand Acouisition:
Land purchzsed
Land rented
RETURLS 26,099 | 24,680 | 23,608 | 22,285 | 25,720
Annuvael expenses: . = A
Farm fixed and home | 10,913 |10,786 | 13,908 15,141 15,630
S.T, credit repaild 3,533 575 3,713 {10,000
L.T. credit repaid 3 . 90 20 90
DISCOULTED NET 11,653 {13,306 | 9,610 .8,339
RETURNS - .
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RETURNS

TABLE IV:3 11
FIVE YEAR PRODUCTION PROGRAM:; OPTIMUM FARM ORGANIZAT I0W
Program No. & Identif.| M.8 No livestock production
Year of Plan Year 1 |Year 2 |Year 3 |Year 4 |Year 5
ACTIVITIES
Crops: Acres in: i o i _
Wheat 150 150 150 150 150
Oats . . N
Barley 107 107 107 107 107
Flax 80 80 &0 &0 &80
Rapesecd A ~ .
Sunflowers 80 Sl 80 80 80
Meadow fescue 64 64 S4: 64
Timothy
Field Peas 54 54 54 54
ey [ RPY
NELES e
'W"neacl on q"tao<“j‘aa) 24889 25889 2588_9 23889 29009
‘;fneat s no C)J_ae (bll;,) 29653 29653 25650 25635, 89650
Ozts, on gta. (bu,)
Oats, sp gta. (bu.)
Oats, no gta. (bu.)
Barley,on gta.(bu.) | X )
Barley, sp gtafbu.) @ 1,070 11,070 {1,070 | 1,070 1,070
Barley,no gta.(bu.) | 4,708 14,708 | 4,708 [4,708 4,708
Timothy {(cwt.) _
M., fescue (cwt.) 225 225 225 225 225
Hay {(ton) 64 64 64 64 - 64
prdec
“Steer ca ves:(head)
Oﬁu5~bﬁripy ration
Oats-wheat ration
Feeder hogs: (head)
Land Accouisition:
Laﬂd purchzsed
Land rented
- RETURNS 19,296 123,471 |22,155 | 20,911 119,693
“Annuel exvenses: . } ) )
Farm fixed and home 10,913 10,786 13,908 {15,141 159§99
S.T. credit repaid 145 | 2,773
L.T. credit repaid
DISCOUNTED NET 8,383 12,685 | 8,247 | 5,625 | 1,290
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TABLE IV:2 .12
FIVE YEAR PRODUCTION PROGRAM: OPLIMUM FARM ORGANIZATION
Program No. & Identif.| wM,92 Open Wheat aquota
Year of Plan Year L [(Year 2 |Year 3 (Year 4 |Year 5
ACTIVITIES
Crop_; Acres in: _
Wheat 268 230 230 177 150
Dats 13 32 43 25 29
Barley 94 75 64 82 68
Flax 54 54 54 54 80
Rapeseed ‘
Sunfiowers . 27 27 2 &0 &0
Meadow fescue 2 64 O% 64 64
reas 54 54 54 54 54
W on gta.(bu.) | 9,899 |8,512 | 8,511 | 6,538 | 3,543
Wheat, no otan(b o)
Qats, on gta. (bu.)
02ts, SD Qba. (vu.)
02ts; no gta. (bu.) . R '
Bgrléy}on q“La_ (bu > 53611 3)096 13108 29045 29205
- " L7 z
Bﬁfiey; SD qba(bu ) 957 752 638 819
rley,no gta,(bu.)
Th (cwto o -
(% Oﬂ) 23 55 51 57 52
L ock
“Steer calves:{(head) 5
Cats-barley ration 22 52 70 41 63
Qats-wheal ration
Feeder hogs: (head)
Tand Acouisition:
Land purcnased
Lend rented
RETURES 29,624 | 28,886 | 27,867 | 24,460 | 23,233
Annual expenses: ] 1 ~
Farm Tixed and home 10,91% | 10,786 13,908 15,141 15,630
S,T, credit repaid 3,155 7,597
L.T., credit repaid
DISCOUKTED NET ! . :
RETURNS 15,558 §189100 13,9591 9,319




TABLE IX IGIRRG!
FIVE YEAR PRODUCTION PROGRAM: OQOPTIMUM FARM ORGANIZATION
Program No., & Identif.! M.10 No hay selling
Year of Plan Year 1 |Year 2 [Year 3 [Year 4 |(Year 5
ACTIVITIES
Crops: Acres in: .
Wheat 150 150 149 150 141
Oats . L 26 29 47 74
Barley 106 81 78 60 47
Rapeseed '
Meadow fescue 64 64 64 64 64
Timothy _
Field Peas 54 o4 54 54 54
Sales:
Wheat, on gta.(bu.) |2,889 2,889 £,889 2,889 2,889
Wheat, no ¢gta.(bu.,) | 2,654 2,654 2,654 2,654 1,952
Oats, on gta. (bu.) N _
Oats, sp gta. {(bu.) | 13 262 287 474 737
Cats, no gta., (bu.)
Barley,on qua.(bu.) | _ N .
Barley, sp ¢ talou, ) i ?957 898 783 596 417
Barley.,no gta.(bu.) 4,607 671 794:753 1,086
Tlmotﬁy (CW"C R ) Z25 225 225 225 225
M. fescue (cwt.)
Hay ton)
Livestock
“Steer celves: (head)

Qats-barley ration 2 38 41 68 78
Oats-wheat ration " e
Feeder hogs: (head) 150

Land Accuisition:
Land purchzsed
Land rented
RETURNS - -~ ” P . “ = pe
s 10,913 {10,786 | 13,908 {15,141 115,630
Annusl exovenses: - =
Farm fixed and home 91 8,088 (22,545
S.Te credit repaid
L.T, credit repaid
DISCOUETED NET 13,292 113,767 9,420 14,965
RETURNS




of land,

no external cap.

Year of Plan Year 1L Year 2 |Year 3 [Year 4 |Year 5
CTIVITIES
§; Acres in: ~ .
at 152 230 223 226 230
s 4 L5 z5 3
ley 108 160 114 137 161
X 81 123 119 121 123
eseed . 3 ‘ o
flowers &l 123 11¢ 121 123
1dow fescue 65 o8 5 97 98
wothsy )
1a éeas 54 82 79 81 82
25 .
iheat, on gqta,(bu,) 2,928 | 4,4R8 | 4,292 f?r)\og ﬁm?
heat, no gta, {(bu.) 2,689 4,067 3,942 :,003 4,067
Qats, on gta. (bu,) ;
Oats, sp ata. (bu.) 35 448 R4 3%
Sats, no ¢gta. (bu.)
Barley,on gta.{(bu.
Rarley . sp otelbu.y | 1,084 |1,605 | 1,142 | 1,367 |1,608
- 7 & < € @ ¢ " QA
E:;l—»!_mysﬂo qtao<bu9> 43772 6.}94\4 55512 59..L80 69./07
TV v EN hY
Timothy (ewt.)
i ] ! AR RO L4
M. fescue (cwt, ) 268 544 Oéf o0 35§
Pl:’f (LOﬂ) 65 97 2 )
ci
» calves: (head) -
Gats-barley ration 5 64 36 S
ats~wheat ration
Feeder hogs: (head)
Land Acquisition: -
Land purchezsed 7 278
Land rented
RETURNS rr -~ 7
Rl U £5.216 | 36,207 | 33,699 | 33,006 | 30,363
Anrusl expenses:
- 7 hei [ Al
Farm fixed and home 10,913 | 10,786 | 13,908 15,14 15,630
S.T. credit repaid i o
L.T. credit repaid 0 3,063 5,063 3,563 3,563
DISCOUNTED NET -
"RETURNS 14,213 | 21,858 18,2281 14,302 | 11,170
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TABLE IV:3 .15

FIVE YWAR PRODUCTION PROGRAM: CPFTINUM FARM ORGANIZ-TION

Program No. & Identif.!M,12a Land purchase, no barley
Year of Plan Vear 1 |Year 2 |Year 3 {Year 4 |Year 5
ACTIVITIT
erps; Acres in: N . )
Wheat 287 227 221 226 219
Oats 162 162 158 161 157
Barley
Wlax 122 122 119 121 117
Rapeseed ) )
Sunflowers 122 122 119 121 117
Meadow fescue o7 97 - 94 o7 94
Timothy ; -
Field Peas 8.1 81 79 8L /8
Seles: B o
Wheat, on gta.(bu.) | 4,685 4,385 | 4,867 {4,357 | 4,289
Wneat, no gta,(bu.) 3,660 3,660 2,792 3,46 2,516
Oats, on gta. (bu.) N R
Osts. sp ata. (bu.,) | +.523 (1,62 1,580 | 1,614 11,566
0=2ts, no gta. {(bu.) 11,074 11,074 8,465 110 ,481 7,627
Barley,on ata.(bu.)
Barley, sp atafdbu.)
Barley,no gta.(bu.)
Timothy (cwt.) o L o
M. fescue <C\'“ ) J4 1 341 331 339 \)?9
Livcstocg
Steer calves: (head)
Ozts~barley ration
Qzts-wheal ration 21 21 64 3L 78
Teeder hogs: (nead)
Land ‘ccu151blon°
== o779
Land purchezsed ~
Land ;ented
DTN TTRATS - - E o ~ - - e
AWLURRS 58,211 {25,980 | 34,913 | 32,220 | 71,%08
Annusl expenses: ; _ B
Farm fixed and home 10 59_LC’5' 10,786 | 13,908 15,141 l? ,630
S.T. credit repaid 7,645 10,000
.7, credit repaid 3,402 3,462 2,468 3,462 7,468
DISCO UET ED NET 16,193 121,732 | 17,543 | 13,617 2,216
RETURNS
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FIVE YHAR PRODUCTION FIOGR PTIMUR FPARM CTGANITITION

. SRS

Program No, & Identif.M.12b Land purchase, no barley and hay sell,

Year of FPlan Year 1 Year 2 |Year 3 |Year 4 (Year 5
ACTIVITIES
Crops: Acres in:
Wheat 229 229 225 229 222
Oats 163 163 161 163 158
Barley
Flax 123 123 121 123 119
Rapeseed . ; -
Sunflowers 123 23 121 123 119
n 1 ~ G e} e} =
Meadow Iescue 98 o8 6 58 25
oM
Timothy
Field Peas 82 82 &80 82 79
Sales: . . N
Wheat, on gta.(bu.) | 4,414 14,414 | 4,348 | 4,414 ) 4,277
Tg:]heat; 0o atae. {bu(,) \”629 :'34629 v?)sl...l‘_/i” \)5629 6?630
Oats, on gta. (bu.) | . . . __ . ~
03%s . 1o ata. (bu.) 10,981 410,981 9,425 10,981 8,049
Berley,on gta.(bu.)
Barliey, sp ctafbu,)
Barley,no gta.(bu.)
Timothy {cwt.)
M. Tescue (cwt,.) 343 343 358 243 333
Hey {ton)
Livest
Q"'“c.:\"a e o A
DTECY 1ea ‘L)
Ozts tion
Qats ion 24 R4 50 24 73
Feede nhead)
Land A 1
Land 288
Land

x
e
C:
£
=
N
0
(@)
(@]
o
o
%1}

37,495 | 35,305 33,9501 3L

Annval exoenses

OO0 4

Baim fixed and home 10,91% 110,786 13,908{ 15,141 | 15,63
S.,T. credit repzid 7,882 { 1,255 10,00
L.T, credit repaid 5.5%0 | 3,530| 3,530 3,530 3,53

COUKTED NET ) | SR
TURNS 15,170 | 19,374 | 16,512| 12,479 | 1,495




TION

TABLE IV:%1l7

PROGRAM:

123

OFTIMUM FARM ORGANIZATION

Program No, & Identif,.|M., 13b Lend pur., no livestock, open cer,
Year of Plan Year 1 [Year 2 |Year 3 |Year 4 |Year 5
ACTIVITIES
Crops: Acres in:
“’1«9""" 245 2:..5 2).5 272 OZB
Oats 5
"Barley 164 164 159 164 164
F‘lax 108 108 108 123 123
Rapeseed _ :
Sunflowers 123 123 123 123 123
hcadow fescue 28 o8 98 96 96
ﬂm09hé
Fiel eas 82 &2 82 82 82
Sales:
Wheat, on gta.(bu.) S ,062 9,062 9,062 8,595 8,595
Wheat, no gta.(bu,)
Oats, on gta. (bu.) 109
Cats, sp qta. {(bu.) 55
Cats, no ¢ta., (bu,) : _
BEile on gta.(bu.) | 8,856 8,856 6,876 8,856 8,856
}Barleyﬁ sp atadbu.) 1,585
Barley,no gta, (bu,)
Timothy {cwb.)
M, Tescue (ewte) 344 D44 344 335 335
Hay {(Ton) 98 98 98 96 96
Livestock
Steer calves:{(head)
Cats-bariey ration
Qats~theat ration
Feeder hogs: (head)
Land Acquisition:
Land purchzsed 285
Land rented
RETURNS 33,088 127,970 | 21,092 | 28,901 122,569
Annual expenses:
Farm fixed and home | 10,913 {10,786 [13,908 | 15,141 {15,830
.T. credit repaid 5,032 3,476
L.T, credit repaid 3,563 | 3,563 | 3,563 | 3,563 | %,563
DMSCOJLTED NET :
RETURNS 13,580 13,621 {13,821 | 10,197 7,241

felyvs



FIVE YUEAR

PRODUCTION PROGRAM:

TABLE IV:3.,18

OFTIMUM FARM ORGAD

121,

JT7Am

Ve, Sl

IoN

Progrem Mo, & Ifentif.| M.lda pur, of land and additional fall lab,
Year of Plan Year 1 |Year 2 (Year 3 |[Year 4 |Year 5
ACTIVITIYE ‘
Crops: Acres in:
Wheat 230 230 230 230 230
Qats 26 50 54 42
Barley 164 178 114 110 122
Rapeseed o
nilox 3 123 123 123 123 123
Sunflowers
0 o Of‘\ : Y
Meadow fescue 98 o 98 28 98
Timothy
Field Pes 8z 32 82 82 2
Sales
Whe (bu.) (4,488 14,428 14,428 4,428 |4,428
W o ta. (bu.) [4.087 {4,087 (4,087 | 4.067 |4.067
Oats, on gta. (bu,) v o
Dats . Sp ata., (bllq > 264 500 359 419
Cats, no gta. (bu.)
- K" 2, N
Barley,on gta.(bu.) | Lo )
Barley, sp ¢tafbu.) |1,640 |L,376 1,140 11,101 1,221
Barley,no gta. (bu,) 7,216 5,167 3,327 5,025 3,955
Timothy {ewt.)
M. fescue {cvwte) S44: 344 344 344 344
Hay (ton) 98 91 85 84 87
Livestock
Steer calves:(head) -
Cats-barley ration 379 7% 7.5 60.3
Qats-wheat ration
Feeder hogs: (head)
Land Acquisition:
Land purchzsed 285
Lend rented
RETURK: 58.1%4 97,714 125,069 35,227 %2 531
Annual expenses: '
Farm fixed and home [10,913 10,786 13,908 (15,141 115,630
S.T. credit repaid 4,976 4,602 (10,000
L.T, credit repaid 5,563 5,563 5,563 3,363 5,563
DISCOUNTED NET o e _
RETURNS 18,882 23,365 (19,598 |11 s 917 3,338




FIVE YEAR PRODUCTION

Program MNo, & Identifl. A
Year of Plan Year 1 ar 3 ar 5
ACTIVITI®S

Crops: Acres in: - . .
Wheat 225 25 225 221
Oats 29 29 29 55
Barley 138 152 1322 103
Flax 121 1z21 125 118
Rapeseed
Sunflowers 121 121 121 118
* I o ) g g Crv O,-
Meadow lfescue 9% o6 S6 S5

. (bu.)
Timothy (et )
M. fescue {crt. )
Hey {ton)

3

(
r
wheat ra
hogs: (

o

and Acouisition:
end purchesed
Land rented
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Conclusions

Tn this study it was proposed that multi-pariod
linear progremming be used to provide some guentitative
hasis for the fermer to use in the formulation of his pro-
duction plsns. The empirical content was provided by &
real ezistimg end operating farm unit of the Carmen aref.

1thoughr no statistical evidence supports this view, it was
felt that the problems encountered on the studied
represent a situation of growing interest in The &area.

By the explicit introduction cf time into the
model, the effect of capital accumulation and the impact of
2 decision in one year on the organization, production and
income during subseguent years was determined. This pseudo-
dynamic model allowed for the transfer of income from pro-
suction in one vear to the operating capital of the follow-
ing vear, Thus this m'del appears more realistic and more
flexible then the static model in that the assumption that
resources are reguired and returns received simultaneously
is not necessary. Ffurthermore, in the long run the ysars

are interrelated, and chenges in rescurce structure over

-ty

time, particularly in the sceumuletion of capital, must be

ta done proverly. &

talken into consideration when plannin

wn

.
g 1



further advantage of the model lies in its greater flexibility

the rescurce allocation process: it also permits mapping

out the plarnned chenges in the farm orgsnization as time

oes by. It must also be remembered that the longer the
planning period, the more flexible is the model in terms ol
reflecting changes over time, and the more meaningful is

the exvectation of changes in the farm organization,

Tarm Planning Through Programming

The validity of any linear programming analysis

is hoavily dependent on the reliability of the information
being used, A mejor problem in progreamming individual farms

is that insufficient records are available, Many farme do

ct

not heve cdecuate records on which to base menagement de-

‘5
}.a

cisions snd moreover, btraditional farm ac ting technicues
b - .
2t

ion recuired
by linear progremming. It is true that there is a scarcity
of ideal date for the programming of farms, but this is not
a justificetion for denying the use of this technigue for
ferm planning purposes, The availebility of computing rfac-

ilities is no lonzer a serious restraint to 2 wider oractical

=3

use of tris menagement tcol since high capscity com puters

are now available at various points in the country.
linesr programming or any other computerized

planning technicues are being applied successfully to a

growing number of otier husinesses today, there is no resson

[}



why their use could not be expanded into the business of
ferming, Their development will be slow or fast depending

on sn individuel farm basis, (2) the rapidity with wnich
s rigorous training cen be given to extension workers
and (%) the degree of collaboration between the researcher,
the policy meker, and the extension worker,

Ln egually important step toward & wider applica-
tion of vrogramming technicues would be an educational DIro-

the farmer so that he

rb

with their use.

(")

o A N« o, L5 P ) 3 s B Y 1 B
understands the "whats and whys® associzted

)

Tineer orogramming will still remein a powerful research

tool in the future, but urgent steps must be teken to meke

it a plenning tool availeble To 2ll progressive farmers.

Recommendstions for Further Study

spparent weaknesses, presents itself as & starting point
for several otrer investigations. Some recommendations

which might be the object of fuiure studies are outlined
-l o

D

e,

The length of the planning period used in thnis
study wes only five y-ars, 1t was assumed that becausge of

uncertainty considerations, Crop snd livestock plans do not
vtend beyond e time spen of ©this length. In subsequent

L T

. Wy . R 1 . - - - - e L S 3
studies, the time period should be expanded to ten or Twenty



to determine an

equilibrium in yearly plans, Similerly, this study assumed

2 unicue discount rate of 8ix per cent, oprtimum programs

siould be made using different discount rates,

arametric programming models would

f)

prices.,
overcome this limitation of the assumption of perfect know-
f discounted net returns, may oifer other alt

- oy e
also relevant

of sclution with

=

% 3 LI o) - F o “ n . TR e S
would be mede for a number of vears and vaerious modifications

n wag advanced

T I TN A p i o [N
snnually. Such e procedure would result 1n & more accurate
making of farm decisions.

In this study, production slternetives and resocurce

sunplies with the excention of operating capitel rented land
v imadansing £ &£ )
and annual fixed costs, were id

. B gty wre TS e S e G T . feey 5 . . B w1 A
ars, Meny variations in those two basic components could

rder Lo fit

—
)

¥
{

he various vears of the wmodel in ©
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TABLE B-1

RECOMMENDED FERTILIZER TREATMENTS AND ESTIMATED
CROP YIELDS ASSUMED ON THE CASE FARM®

AVERAGE RECOMMENDATIONS

(1bs. of nutrient per acre) YIELD
] 0 ’ AM

P, 5 K2O OUNT UNIT

WHEAT 60 35 0 37 bu.
OATS 60 35 0 85 bu.
" (straw) .9 ‘ton
BARLEY 60 35 0 54 bu.
FLAX 60 0 0 19 bu.
RAPESEED 75 20 0 13.5 cwb.
SUNFLOWERS 60 ko 0 12 cwt.
FIELD PEAS 0 0 0 30 bu.
MEADOW FESCUE 70 30 0 350 ewt.
1 " (hay) 1 ton
TIMOTHY 70 30 0 100 ewt.
" (hay) 1 ton

*Information supplied by Peter Fehr, Solls Department,
University of Manitoba.
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TABLE B-2

NUMBER OF HOURS REQUIRED TO WORK ONE ACRE, ONCE OVER, BY
DIFFERENT MACHINES

Machine Size Hours per Acre
Machine time Man time

Plow belli in. <37 40
Cultivator i ft. «20 «23
Disker 15 £t. .20 023
Harrow 36 ft. .09 010
Seed dArill & F.A. ik £, -20 .30
Fertilizer spreader .06 .10
Sprayer 56 ft. .08 .12
Swather 15 £t 21 23
Combine 12 f£t. =30 «35
Mow T £%. »30 <40
Rake 10 f£t. «30 10
Bale (P.T.0.) .75 .85
Haul cereals to storage .25 .25
Haul hay & straw 1.0 1.2

%The information contained in tables B-2, B-3, B-L and B=9 is
based on.the following sources:

Duboils, M. J., Economic Aspects of Farm Machinery Use in Crop
Production, Reston-Cromer Area, Manitoba, 1965, Bconomics Branch Canada
Department of Agriculture, Winnipeg, Manitoba, April 1966.

Tonn, B. BE., Economic Aspects of Farm Machinery Use in Crop Production
in South Central Manitoba, 196Y4, Economics Branch, Ganada Department of
Agriculture, Winnipeg, Manitoba, August 1965.

Garland, S. W., and L. M. Johnson, Crop Production Requirements in
Manitoba, Economics Division, Canada Department of Agriculture, Ottawa,
Dec. 1958. ,

Principles and Practices of Commercial Farming, Faculty of Agriculture
and Home Economics, University of Manltoba, Winnipeg.

Farm Management Handbook, Department of Agricultural Economics and
Farm Management, University of Manitoba (Unpublished).
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TABLE B-3

MISCELLANEQOUS OR OVERHEAD LABOR REQUIRED FOR CROPS
BY SEASON AND ON A PER ACRE BASIS

HOURS (MAN TIME) PER SEASON PER ACRE

SPRING  SUMMER . FALL = WINTER
Repairing
(machinery and building) .05 .03 .05 <20
Marketing Ol .02 .03 .10
Seed preparation .05 - - 15

TOTAL PER SEASON .1k .05 .08 15
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TABLE B-k

LABOR REQUIREMENTS (MAN TIME) PER ACRE AND BY SEASON FOR
VARIOUS CROPPING ENTERPRISES

OFPERATION WHEAT QATS BARLEY FLAX

SPRING (April 15 = June 15)

Disc or Cultivate .23 23 23 023
Harrow 20 20 20 220
Sow «30 230 ° 30 ° 30
Miscellaneous o1k o1l o1k o1t

987 eg? 087 eg:?

SUMMER (June 16 - August 15)

Spray .12 12 212 012
Miscellaneous 05 <05 °05 «05

AT N L7 17

FALL (August 16 = October 15)

swath (or rake) .23 .23 .23 .23
Combine (or bale) «35 »35 «35 35
Haul .25 25 25 25
Plow or cultivate 40 10 40 023
Miscellaneous .08 .08 .08 .08

1.31 1.31 1.31 1.0%

WINTER (October 16 = April 16)

Miscellaneous 45 o45 o5 45

TOTAL PER ACRE 2.80 2.80 2.80 2.63
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TABLE B-4 (continued)

OPERATION RAPESEED  SUNFLOWERS FIELD PEAS M. FESCUE

SPRING (April 15 - June 15)

Disc or Cultivate .23 023 023

Harrow 020 .20 .20

Sow .30 <30 2k

Miscellaneous <1k o1k o1k .1k
og‘? ag?f egai cﬁ

SUMMER (June 16 - August 15)

Spray .12 .12 012 12

Cultivate 46

Mow and reke or swath «23 «80

Combine «35 «35

Haul .25 oL

Miscellaneous .05 .05 05 05
ol .63 1.00 152

FALL (August 16 - October 15)

Swath (or rake) .23 .23

Combine (or bale) .35 «35

Haul .25 .25

Plow or cultivate 023 23 .23 .08

Fertilize

Miscellaneous .08 .08 .08 .08

1.1% 17K 031 .26

WINTER (October 16 = April 16)

Miscellaneous A5 M5 A5 145

TOTAL PER ACRE 2.63 3.09 2.57 2.27




TABLE B-L (continued)
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OPERATION TIMOTHY HAY BALING STRAW BALING
SPRING (April 15 = June 15)
Miscellaneous o1 o1 o1t
1k o1k ol
SUMMER (June 16 - August 15)
Spray 012
Mow and rake or swath 80 40
Combine (or bale) .35 85
Haul ol 1.20
Miscellaneous .05 <05 .05
1.2 2,50 .05
FALL (August 16 = October 15)
Swath (or rake) | 40
Combine (or bale) .85
Haul 1120
Plow or cultivate .08
Fertilize .10
Miscellaneous .08 .08 .08
o-é%, o-—g 2553
WINTER (October 16 - April 16)
Miscellaneous 45 45 45
TOTAL PER ACRE 2.27 3.17 3.17
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TABLE B=5

LABOR REQUIREMENTS FOR LIVESTOCK ENTERPRISES

ENTERPRISE No., of Hours
Feeder Hogs (014 Barn) 2 hours per hog per month
Feeder Hogs (New Barn) 1.6 hour per hog per month

Feeder Cattle 2 hours per head per month
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FEEDER HCG RATIONS: TOTAL FEED REQUIREMENTS PER HEAﬁ%

TABLE B-T7
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Feed Items . ODats and Barley Wheat and Oats . Qats

lbs. bus. ibse. bus. 1bse. bus.
Wheat - - 155 2593 - =
Oats 309 8.583 348 9.667 L86 13.5
Barley 195 ko0 - - - -
Pig Starter - - - - 50 -
Hog Supplement 86 - 69 - 84 -

*Based on information contained in Principles and Practices of
Commercial Farming, Facully of Agriculture and Home Economics, University

of Manitoba, Winnipeg, 1965, p. 210.




TABLE B-8

PRICE ASSUMPTIONS USED IN THE STUDY

INPUTS AND SERVICES OUTPUTS
Ltem Unit Price Itenm Unit Price
SEED CROPS
Wheat (bu.) $ 2.15 Wheat Low (bu.) $ 1.25
Oats (bu. ) 1.30 Medium (bu.) 1.65
Barley %bUe) 1.65 High (bu.) 1.90
Flax bu. ) LoT5
Rapeseed (1v.) 0.1k Oats Low (bu.)  0.k5
Sunflowers (1v.) 0.30 Medium (bus)  0.55
Timothy (1b,,§ 0.21 High (bu.) 0.85
Meadow Fescue (1b. 0.19
Field peas (bu.) 3.15 Barley (bu.) 0.95
FERTILIZER Malting barley (bu.) 1.00
Nitrogen (N) (1b.) 0.12
Phosphate (P 05) (1o.) 0.085 Flax (bu.) 2.75
COMMERCIAL FEED Rapeseed (1b.) 0.0380
Pig starter (cwt.) 5.60 ,
Hog supplement (cwt.) 6.20 Sunflowers (iv.) o0.0u75
Cattle supplement (ewt.) 5.36 Timothy (seed) (iv.) 0.10
Barley purchased (bu.) 1.30 M. Fescue (seed) (Iv.) 0.125
Ration, prepairing Field peas (bu.) 1.85
and hauling (Ton) 5.00 :
Hay (aftermath) (Ton) 12,00
COSTS OF ANIMALS
Calf (cwt.) 2L.60 Straw - no market value
Yearling (cwt.) 23.80
LIVESTOCK
Weanling (head) 1k.50
Good to choice steers (ewt.) 25,30
Transportation "in":
cattle o (cwt.) 0.40 Market hogs (cwt.) 26,40
hogs (head) 0.10
Transportation “out™:
cattle (cwt.) 0.70
hogs (head) 1.10

Hired labor (br.) 1.25
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TABLE B-9

COST OF OPERATING FARM MACHINES PER HOUR OF USE, AND
COST OF MACHINERY OPERATIONS PER ACREE

‘Var. Cost per hour of use |Var. Cost per Acre
Fuel Total

Machine Size Repairs ZLubricants Machine Tractor Total
Tractor (gas) 3=l pl. o11 71 - .82
Tractor (D.) h-5 pl. .12 .66 .78
Combine (S.P.) 12 ft. .86 -8k 1.70 .51 - 51
Swather (P.T.0.) 15 ft. .20 Noi) 0.21 0L o17 21
Plow b opl. .35 0L 0.36 .2k .52 .76
Cultivator
(OI‘ disker) ll{» ftn 923 sol Oaalg' eOk‘S b 022
H&I‘I‘OW 36 fte elo “ Oelo eol 007 oO8
Drill b ft. .38 .02 0.40 .08 .16 2k
Weed sprayer 56 £t <3k - 0.3k .03 07 .10
Mower 7 fto .20 .02 0.22 066 .25 .316
Rake 10 Tt. «20 .01 0.21 063 «25 .313
Baler 1.31 Mol 1.35 <98 <37 1.35
Trucking
(grain) - - - - - 017
Fertilizer
spreader 0.06 Mol .05 .09
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CROP ENTERPRISE BUDGETS
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WHEAT

OATS

BARLEY

RECEIPT ITEMS

Value of crop

37 bu., @ 1.h7=

85 bu. @ 0.55=

54 bu. @ 0.95=

$54.39 $46.75 $51.30
.9 Ton straw for |
livestock
(nor market value)
GROSS VALUE
PER ACRE 54 .39 46,75 51.30

EXPENSE ITEMS

Mach.C. Mat., Total Mach.C. Mat. Total Mach.C. Mat. Total
Pre~growing and
growing costs
Cultivator or
disker (2) .98 .98 .98 .98 .98 .98
Harrow (2) .16 .16 .16 .16 .16 .16
Drill (inc.
seed treatment
& cleaning) 2k  1.25bu. 3.01 2k 2bu. 2.84 2k 1.5bu. 2.72
Fertilizer 10.08 10.08 10.08 10.08 10.08 10.08
Spray .10 1.25 1.35 10 1.25 1.35 .10 1.25 1.35
Harvesting Costs
Swather .21 21 21 21 .21 .21
Combine <51 .51 .51 .51 .51 .51
Hauling L7 .17 17 LT 17 17
Crop Insurance 0.97 0.79 1.12
Sub=Total
cash costs 17.hk 17.09 17.30
Interest on ahove
cash cost 1.05 1.03 1.0k
T. Enterpr. Var, %
Costs (Cj values) 18.k49 18.12 18.34
NET RETURN
PER ACRE 35.90 28.63 32.96

*Annual fixed costs are not allocated to individual crops but charged
against the entire farming operation.
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(continued)

FLAX

RAPESEED SUNFLOWERS

RECEIPT ITEMS

Sale of crop

19 bu. @ 2.75=

1305 cmo @ 30803 .12 cwto @ 2‘1"0753

$52.25 $51.30 $57.00
GROSS RECEIRT
PER ACRE 52.25 51.30 57.00
EXPENSE ITEMS
Mach.C. Mat. Total Mach.C. Mat. Total Mach.C. Mat. Total
Pre=growing and
growing costs
Cultivator or
disker oliky Slidt iv) ol .88 .88
Harrow .16 .16 016 16 .16 .16
Drill 24 .Sbu, 2.62 2 6lbs. 1.08 2k 3,51bs. 1.29
Fertilizer 720 T.20 10.70 10,70 10.60 10.60
Spray A0 1.25  1.35 1.25 1.25 10 1.25 1.35
Harvesting costs
Swather .21 21 21 021 21 2L
Combine 51 .51 .51 .51 251 ; .51
Hauling o L7 o7 17 LT LT o LT
Crop Insurance 1.3k
Sub=total
cash costs 14.00 1k.52 15.17
Interest on above
cash costs 8k .87 .91
T. Enterpr.
Variable Costs 1k .8k 15.39 16.08
NET RETURN
PER ACRE 37.41 35.91 40,92
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FIELD PEAS

MEADCW FESCUE

TIMOTHY

RECEIPT ITEMS

Value of crop

30 bun @ 1085:

350 lbs. @ 12.50=

L!'OO leo @ lOeOO:

$55.50 $43.75 $40.00
(1 ton @ 12.00= (1 ton @ 12.00=
$12.00) $12,00)
GROSS VALUE
PER ACRE 55 .50 5575 62,00

EXPENSE ITEMS

Mach.C. Mat., Total Mach.C. Mat. Total HMach.C. Mat. Total
Pre-growing and
growing costs
Cultivator or
disker i ol 015 .15 .15 .15
Harrow .16 .16 .05 .05 .05 .05
Drill 2k 23bu.  T.49 .08 101bs/3 .71 .08 6lbs/3 .50
Fertilizer - - 09 10.95 11.0k 09 10.95 11.04
Sprayer .10 1.25 1.35
Harvesting costs
Swather o2l 21 21 021 21 21
Combine - 51 .51 «5L .51 «51 .51
Hauling LT 17 17 17 17 AT
Sub=total .
cash costs 10.33 12.84 12.63
Interest on above
cash costs .62 17 (s
T. Enterp. Var.
Costs 10.95 13.61 13.39
NET RETURN
PER ACRE bl 55 h2,1k 48,61
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TABLE B-10 (continued)

HAY BALING (1 Ton) STRAW BALING (1 Ton)
No market value

VALUE PER ACRE B )

EXPENSE ITEMS Total Total
Rake a3l °35
Baler 1.35 1.50
Hauling 025 « 30

SUB=-total cash cost 1.91 2.15

Interest on above

cash costs ol 0L3

T. ENTERP. VAR.

COST/ACRE - 2,02 2,28
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FEEDER HOG BUDGETS
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Reg. Ration  Wheat Ration Oat Ration
RECEIPT ITEMS
Sale of animal (96% x 152 1lbs.) 38.52 38.52 38.52
Premium on 50% grade A 1.50 1.50 1.50
Total Gross Receipts 40,02 40.02 40,02
EXPENSE ITEMS
Purchase cost of weanling 14,50 1k.50 ik.50
Veterinary and medicine 0.40 0.40 0.40
Transportation "in" 0.10 0.10 0.10
Purchased feed
~Pig starter @ 5.60 cwt 50 lbs. 2.80
-Hog suppl. @ 6.20 cvt 76 1bs. 5.33 69 lbs. 4.28 84 1bs. 5.20
~Prep. ration @ 5.60 per T. 3T 1.50 .285 T 1.43 31T 1.55
Misc. (power and equipment) 1.25 1.25 1.25
Transportation "out" 1.10 1.10 1.10
Marketing charges 0.35 0.35 0.35
Sub=-total cash costs 24,53 23.41 27.25
Interest on above cash
costs (6% for 4 months) 0.49 0.47 0.55
TOTAL ENTERPRISE VARIABLE COSTS
25.02 23.88 27.80
NET RETURN ABOVE VARIABLE COSTS 15,00 16.1h 12,22
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Reg. Ration Wheat Ration Oat Ration
RECEIPT ITEMS
Sale of animal 38.52 38.52 38.52
96% x 152 1lbs @ 26.40
(3% death loss, 1% tissue
shrink.)
Premium on 50% grade A 1.50 1.50 1.50
TOTAL GROSS RECEIPTS
PER HEAD 40.02 40.02 L0.02
EXPENSE ITEMS: Q Cost Q Cost Q Cost
Purchase cost of weanling 14,50 1%.50 1k.50
Veterinary and medicine 0.40 0.40 0.40
Transportation "in® 0,10 0.10 0,10
Purchased feed
Pig starter @ 5.60 cwt 50 1lbs. 2.80
Hog suppl. @ 6.20 cwt 86 1bs. 5.33 69 lbs. 4.28 84 lbs. 5.20
Preparing ration
@ 5.00/T .3 T 1.50 .285 T, 1.43 .31 T. 1.55
Power equipment and
miscellaneous costs 2.40 2.40 2.40
Transportation "out" 1.10 1.10 1.10
Marketing charges 0.35 0.35 €.35
Sub=total cash costs 25,68 2Lk ,56 28.40
Interest on above
cash cost (6% for
i months) .51 49 <57
Kew hog barn. interest% 17.55 «53 «53 «53
on % invest. (6% head)
Depreciation : 1.75 1.75 1.75
Total Enterprise Variable
Costs 208,47 27.33 31.25
NET RETURNS ABOVE VARIABLE
COSTS 11.55 12.69 8.77

*New hog barn:

36% x 70%, slotted floors, fully equipped.

Total investment cost:

Capacity 300 heads (900 heads per year)

Expected life 10 years.

$15,800.
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TABLE B-12

BUDGETS FOR BEEF CATTLE ENTERPRISES

4ho-1b. Calf Fattened to 940 1bs.

Ration with oats Ration with oats
and barley ~and wheat
RECEIPT ITEMS
Sale of animal (good to 97% % 940 1bs. 97% x 940 1bs.
choice) @ 25.30 per cwt. @ 25.30 per cwt.
(less 2% death loss, 1%
tissue shrink)
Total Gross Receipts 230.68 230,68
EXPENSE ITEMS
Purchase cost of animal 108.24 108.24
Transportation "in'" 1.76 1.76
Veterinary and medicine 1.00 1.00
Purchased feed
~Prot. suppl. and minerals 56 1bs. 3.00 56 lbse 3.00
~Grain rolling (feed prep.) 1.53 T. 7.70 1.5 Te 7.50
Miscellaneous (equipment and k.25 4,25
power)
Transportation "out" 6.58 6.58
Sub-total cash costs
{operating cap.) 132.53 132.33
Interest on above cash
costs 6% for T mo. 4.82 6% for 7 mo. 4,82
TOTAL ENTERPRISE VARIABLE
CosTS 136.35 13615

NET RETURN ABOVE OPERATING
COSTS (not including home=-
grown feed) 9k .33 9k .53
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TABLE B=12 (continued)

700~1b. YEARLING FATTENED TO 1050 lbs.

Ration with oats Ratlon with barley
and barley and oats
RECEIPT ITEMS
Sale of animal (good to 97% x 1050 1bs. 97% x 1050 lbs.
choice) @ 25.30 per cwt. @ 25.30 per cwt.
(less 2% death loss, 1%
tissue shrink)
Total Gross Receipts 257,68 257.68
EXPENSE ITEMS
Purchase cost of animal 166,60 166,60
Transportation "in" 2.80 2.80
Veterinary and medicine 0.90 0.90
Purchased feed
~Prot. suppl. and minerals 31 lbs. 1.66 31 1lbs. 1.66
=Grain rolling (feed prep.) 1.35 T. 6.75 1.3k T, 6.TO
Miscellaneous (equipment and
power) 3.95 3.9
Transportation "out" T.00 T7.00
Sub=-total cash costs
{operating cap.) 189.66 189.61
Interest on above cash
costs 6% for 8 mo. T7.55 6% for 8 mo. 755
TOTAL ENTERPRISE VARIABLE
COSTS 197.21 197.16

KET RETURN ABOVE OPERATING
COSTS (not including home=
grown feed) 60.47 60,52




TABLE B~13

MATRIX FOR THE BASIC STATIC MODEL
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-18.49

¢
39 | OBJECTIVE FUNCTION (©3%) -18.12 | -18.34 | -37.41
RESTRICTIONS PRODUCTION ACTIVITIES
R — 8 U GROW GROW GROW FLAX
8 é I;I LEVEL WHEAT OATS BARLEY
No NIl T lac, |lac, |1 ac. 1 ac.
FARM RESOURCES '
LAND
1 Max.add. land ac. |285,140
2 Owned land ec. | 535,820 1. 1. 1. 1.
3 Max. purchased ac. | 285,140
i Max. rented ac. |285,140
{LABOR .
Z Op. spring labor Pr. 500 .87 .87 .87 .87
Op. summer labor - ! 500 17 17 17 <17
. " O . «31 . .1k
Pl L g g
9 Hired spring labor " - 360
10| Hired summer labor " 360
11 | Hired fall labor “ 360
CAPITAL . :
12 | Op. S.T. capital g 8,500. | 17.4k | 17.09 | 17.30 | 1k,
13 S.T. borrowing limit 10,000,
14 Invest. capital $ 0.
15 L.T. borrowing limit $ 50,000.
INTERMEDIATE PRODUCTS 0
16 Wheat supply bue 0. |=37.
17 Oats " " 0. -85,
18 Barley " " 0. -5k,
19 Timothy " ewt, 0.
20 M. Pescue supply " 0.
21 | Hay L T, 0.
22 Straw " T. 0. =0,9
23 Hay baled T, 0.
2k Straw baled T, 0.
CROP QUOTAS
25 Specd. ac. quota bu. 0.] =9, =0, =9,
26 Oat quota bu. © 0. -10.
27 Barley quota (feed) bu., 0. -10
28 Barley quota (malt.) bu. 0. '
29 [HCG BUILDING SPACE hd. 150
CROP PROPORT. RESTR.
30 Cereals Mx. (70%) ac. 0 0.30 0.30 0.30 | ~0.70
31 Wheat Mx. (50%) " 0 0.50 | =0.50 | =0.50 | =0.50
32 Oats & Bly. Mn.(20%) " 0 0.20 | =0.80 | -0.80 0.20
33 Oilseeds Mn. (15%) ¢ 0 0.15 0.15 0.15 | =0.85
34 Oilseeds Mx. (30%) " 0| -0.,30 | =0.30 | =0.30 0.70
32 Flax Mn. (10%) : 0 0.10 g.io 8°io -0.50
Sunfl. ] =Q. =0, =0, =0,
ot | |1 oSy o o) e
38 F. peas Mx. (10%) " 0| =0.10 | =0.10 | =0,10 | =0.10
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39 35.91 | 40.92 | L4k4.55 |-13.61|-13.39| -2.28 | -2.02 | 45.00 { 48.42
‘ PRODUCTION ACTIVITIES
R | RAPE |SUNFL. |{ F. PEAS| GROW GROW STRAW HAY FHOB | FHOB
0 M. FESC, TIMOTHY | BALING | BALING | REG. R.| WET. R.
W
No.| 1 ac. . lac. | lac. | lac. | 1lac. | 1 ton 1 ton |3 heads|3 heads|.
1 P
2 1. 1. 1. 1. 1.
3
L
5 87| .87 .81 1k J1k 155 Wik 1. 1.
6 .17 .63 1. +99 .99 055 2.5 1. 1.
T 1.18 | 1.1% <34 26 .26 2,811 .08 1. 1.
8 45 15 45 A5 45 5 A5 3. 3.
9 .
10
11
12 ik.52 | 15,17 | 10.33 12.84 | 12,63 2,15 1.911 7T3.59| 70.23
13
1k
15
16 7.78
17 25.75 1 29,
18 12,
19 '?24-9
20 =3.5
21 "'1’ "lo lo
22 la
23 “lo
2)4. ‘”'l" 03 "3
25 ""93 "90
26
27
28
29 30 30
30 -0.70| =0.70 | =0.70 -0.70| =0.70
31 =0.50{ =0.50 | =0.50 0,50 | =0.50
32 0.20| 0.20 0.20 0.20 0.20
33 -0.85| -0.85 0.15 0.15 0.15
3k 0.70] 0.70 | -0.30 -0.30| =0,30
35 0.10] 0.10 0.10 0.10 0.10
36 -0.15| 0.85 | =0.15 «0,15| =0.15
37 ”0012 "Oal2 "“0012 0088 0088
38 =0.10| =0.10 0.90 «0.10{ =0.,10
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34,65

38.07

26,31

94.33

9h.53

- 60.47

60.50

PRODUCTION ACTIVITIES
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O
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s

FHOB
OAT R,

3 heads

FENB
REG. R,

3 . heads

FHNB

WHT. R.

3 heads

FHNB
OAT R.

3 heads

0-B
1 head

FC CALF|{ FC CALF

O=W
1 head

FC YEAR
0-B

1 head

FC YEAR

LAND

B=0
1 head

BOY

1 asc.

t_‘,!—-’
OO -3 o\ e

el ale

81.75

k0.5

[

7.0k

25.75

PR PE

73.68

7.76
29.

85.20

k0,5

132053

52.138
23.458

.187
016

132,33

17.5 -
52,694

187
187

189.66

48,138
19.687

«11
.ll

189.61

34,138
29.5k1

125,
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MISCELLANECUS ACTIVITIES

O = O3

LAND
RENT

1 ac.

LA

BOR HIRING

BORR,

CAP.,

SPR,
1 hr.

SUM,
1 hr.

FALL

1 hr.

SOTO

L.T,

$

BUILD
H, BARN

1 head

BUYING

QATS
1 hr.

BLY
1 bu.

JJ’UJ;_{)’ ;1"!5,\003‘*40’\\71 WO

st rell
i

-
o

L.
-1

10,

1.’

1.25

1.25

’-lo

. 1.25

K

'”le
Lo

52,65

”le .

X .
Dy RNEER




3% 1-13.0011.65 1.25 0.55 0.55 0.45 0.95 0.75 1.00

MISCELLANEOUS ACTIVITIES

R |puyrng | : 'SALE OF CROPS

O | HAY WHT  AHTeN.Q.. OATS |0.5.Q. | 0.N.Q.] BLY. |BLY.N.Q, M.BLY.
w 3

Q

1l ton U1 bu, 1 bu. 1 bu. 1 bu, 1 bu, 1 bu, 1 bu, 1 bu,

1] 13,

;}3 "lc
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0.95 110.00 §12.50 12.00

413
AL

MISCELLANEOUS ACTIVITIES
« SALE OF CROPS

3LY.5.Q.. TIM. M. FSC. ; HAY
" No. i1 bu. © cwt. cwte Ton
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