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ABSTRACT

ALTERNATIVE METHODS OF FINANCING GROWTI
ON MICHIGAN DATRY FARMS

by
Richard David Duvick

Increased size and specialization of farms has led to the increased
use of capital and credit by many farmers. In Michigan the trend on
dailry farms is toward herds of 100 or more cows and many of these herds
will be housed and handled in free-stall, milking parlor systems. How
can farm operators flnance the move from thelr present operations to
these modern, larger-scale operations? What are some of the major
factors that can aid the expansion process? And how do these factors
affect other asmects of the farm organization over time?

This research used a synthetlc approach to examine these guestlons
with production relationships and costs corresponding to dairy farms in

south central Michigan. A multiperiod linear programiing model was
develoned for a 10-vear rerind with nrimary emmhasis on the financial
aspects of the expansion proéess. After accounting for certain minimun
establishment costs, the farm operation could expand through various
means. The model allowed for land rental or purchase, grain sale or
purchase, and the hiring of labor. Annual accounting was made of cash
withdrawals for taxes and family livine expenses. Borrowing was limited
by institutional restraints based on type of equity for different assets
and by repayment capacity. The desired growth of the firm was assumed
to consist of two primary, equally-welghted operator goals: (1) to

maximize net worth, and (2) to maximize income for family living
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expenses.

The study examlned the effects on the growth of a firm of differ-
ent (1) levels of beginning equlty, (2) down payment requirements for
both short and long term borrowing, and (3) repayment terms on long
term debt. Also examined were the effects of alternative goals of the
operater, appreciation of land values, investment credlt, and lower
milk prices.

Larger amounts of beginning equity led to proportional increases
in final net worth and less than proportional increases in consumption.
In addition, the slze of the farm operation was Increased, both in
year 1 ard over time. In some situations the smaller equity levels
resulted in unused capacity, as financing was insufficlent for both the
needed investments and current operating expenses. A minimum of $50,000
was riceded to establish a farm operation under the normal down payment
requirements assumed, and $35,000 under the smaller down payments.

These amounts are more than most young or beginning farm operators
would have, and they emphasize the need to know what factors may act

as substitutes for canital and how they affect the crowth nrocess,

Smaller down payments allow a greater expanslon to occur for any
glven beginning equity. However, the expansion in size of the operation
In terms of total assets or sales is much greater than 1s the Increase
in net worth and consumption. Thils increased size 1s accompanied by
a much larger outstanding debt and a higher debt/asset ratio, indicating
a preater degree of risk for the operator.

Alternative length of repayment plans on long term debt had almost
no effect on pgrowth in terms of net worth and consumptlon. They do

provide flexibllity in matching repayment capacity to desired
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investments and allow the operator to galn ownership control over a
larger operation. In addition, deferred payment plans had little
merit as an ald to farm income.

Alternative goals led to only small differences in results, but
different strategles were pursued through time to achlieve these re-
sults.

Appreclation of land values led to increased purchases of land
at earlier polnts in time and allowed a greater portion of the total
debt load to be in the form of long term debt.

Repeal of investment credit would reduce the rate of growth of
expanding operations, such as those examined, by about 4 percent per
year.

Other factors not explicitly examlned, which seemed to have a
major impact on the actual growth achieved are: family living expenses,
the tax structure, land rental, purchase of nonfarm inputs, required
Initial investments, and management ability.

It appears that results need to be interpreted not only in terms
of the primary growth roals, but also in terms of the operator's view

of other 1tems such as outstanding debts arnd family consumption.
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Chapter I

INTRODUCTION

1.1 The Problem Situation

One characteristic of our changlng agricultural sector in recent
years has been the Increasing amount of capltal and credit necessary
for a profitable farm operation yielding an adequate net farm income.
Related to this 1s the continued outmigration of people from farms,
the increasing size of farms, and the decline in number of farms.
Changes in the methods of obtaining capital, the acquisition of debt,
and the terms of repayment of debt, can either retard or speed up such
outmigration. In the future there wlll continue to be more individuals
who desire to farm than there are farms avallable, and capital needs
will Increase for the remaining farmers. Therefore, it is important
that we gain further knowledge related to the establishment and expan-
sion of farm firms.

In Michigan, dairylng has long been the predominant agricultural
enterprise. The sale of dalry products has comprised more than one-

-~

fowrih of ihe Lotal cash receipis from farm marketings [24].1/ Addi-
tional income is received from the sale of dairy animals for milk,
breeding purposes, and for slaughter. In the past, large numbers of
producers with small herds produced the bulk of Michigan's milk., But
in recent years large numbers of farmers have quit dalrying. Many of
those remaining in dairying have expanded thelr operatlions, and average

herd sige has Increased. This larger herd size necessitates a much

1/ Bracketed numbers refer to items listed in the bibliography.
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larger investment compared to former years. These larger investments
have also led to increased use of credit for many farm operators. For
instance, in 1956 only 2.2 percent of all PCA loans made in the St.
Paul District were above $10,000, while in 1966 21.3 percent exceeded
this amount [14]. This undoubtedly 1s also a reflection of the in-
creased annual production costs including substantial purchases of
nonfarm inputs.

The average total investment for speclallzed dairy farms in
Michigan State University's farm record project has increased from
$86,179 in 1961 to $142,775 in 1967 [7]. The largest 79 of these 290
farms in 1967 had an average investment of $238,070 or nearly one-
quarter of a million dollars. These largest farms averaged 84.9 cows
and had lower production costs per hundredwelght of milk produced than
the smaller farms. Farms of this size and larger seem destined to be
the primary sources of mllk in the next decade and the farms with the
greatest promise of returning a profit.

Assuming tomorrow's dairy farms will milk 80-100 cows with the
associated investment in land, bullding, and equipment, how do farmers
move from their present farm size situations to these modern large-
scale operations? In the United States, farming has traditionally been
associated with the concept of family farm. Our values have held this
to be a desirable form of control and much of our legislation and
social custom have helped to promote this concept., In addition to
farm size being limited to a family operation, farmers have felt it
best not only to control these resources, but also to have ownership
of them. However, individual ownership of farms requires that each

successive generation of farmers must accumulate the necessary capital
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to create their own firms. But if the capital base necessary for a
dalry farmer to recelve an adequate net income continues to increase,
the question of how farmers are going to achieve this increasingly
larger task of capital accumilation becomes of greater importance.

Various proposals have been made for alleviating this problem of
capital accumilation. Changes in the form of tenure, and primarily
corporation farms, are currently a widely discussed change. Other
proposals have referred to various forms of integration where capital
is furnished by a firm outside the farm production unit, generally in
partial exchange for scme measure of control of the farm operation. A
third general area relates to changes in the institutional means by
which farmers gain access to credit. This involves questions about
the merit of such credit forms as low-equity financing, permanent
or seml-permanent debt, ard insured low-equity loans. This is not an
all-inclusive listing but 1llustrates some proposals that are currently
being examined to see if they may help to alleviate the problems asso-
clated with capital accumilation by individual farmers.

Various strategles are available to any particular individual as
he attempts to create a profitable farm organization. Individual
background, motivation, ability, and resources controlled, in addition
to outside forces such as general econamic corditions can affect the
success or fallure of these strategies. Hence, the relative importance
of these and other varliables needs to be assessed. Such amalysis
can provide insight into the desirabllity of institutional changes
affecting the availability and use of credit by farmers., This
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research will be oriented toward an examination of changes that could
occur within those agencies whose primary function is to extend credit
to farmers. Such focus has led to the following objectives:

1. What is the relative importance of different equity levels,
down payment requirements, and terms of repayment on the
growth of a firm?

2. What are the effects of other factors, such as operator goals
or land appreciation on firm growth?

3. How do these factors affect outstanding debt, taxes paild,
value of assets controllec ad other aspects of the farm

business over time?

1.3 General Approach
In a study of firms and how they expard over time it 1s necessary

to have a model which will: (a) incorporate the necessary production,
marketing, consumption, and financing relationships; (b) allow adjust-
ments to occur ard be recorded on a periodic basis to show adjustment
paths through time; and (c) generate measurable output in terms
reievant to the questions ol growiii. There are a runbs Of GpPpProachnices
that could be used to study firm growth with emphasis on capital
accumulation by the farm firm., But in order to answer questions about
future capltal accumulation, and examine the usefulness of institu-
tional practices not yet widely used, it 1s necessary to adopt a syn-
thetic approach such as a programing or simulation model. For thils
study a multiperiod linear programming model would seem to be most
appropriate. Such a model cannot incorporate as much detall as a

simulation model, but it can do a falrly complete job of detalling
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the internal and external flow of funds and can provide conclusions
relevant to the problem,

The basic model 1s developed for a dairy farm, with production
relationships and costs corresponding to dairy farms located in south
central Michigan., Only one farm type is considered in the study,
corresponding to the increasing trend of speclalization on today's
farms. The model could readlly be modified at a later time to examine
effects on other farm types.

Primary emphasis is on financial aspects of the farm operation.
To keep the matrix size from becoming too large and urwieldy the pro-
duction and labor aspects of the farm operation are limited. The bulk
of the model is devoted to capital and credit relationshlps.

1.4 Organization of the Thesis

The organization of the thesis will have a brief review of previous
research in the area of capital accumulation and firm growth in Chapter
II. Chapter III will present the assumptions of the research model,
while Chapter IV will describe the research model and define the

omdalea la I £ ey o A Y Y
both the btasic oicdel and variatics on

the basic model,

The latter half of the thesis will present the results and impli-
cations of the research. In Chapter V the results of the primary fac-
tors examined--beginning equity, down payment requirements, and length
of repayment terms-——will be presented ard a comparison made of thelr
relative importance. Chapter VI will present the results of selected
other factors affecting growth such as goals of the operator and
appreciation of land values. The iImplications of these results for
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both farm operators and farm lenders will be presented in Chapter VII.
A summary of the method and of the major conclusions of the research
wlll be made in Chapter VIII.




Chapter IT |
PREVIOUS RESEARCH |

The problems assoclated with establishing and enlarging farm
firms have become a major concern of agricultural economists in recent
years. Of special significance has been the process by which the firm
increases the amount of capital which it controls and/or owns.

In 1957, Alvin Tostlebe's book, Capital in Agriculture: Its

Formation and Financing Since 1870 [32], presented a comprehensive

look at long term trends in the accumulation of real capital and the
means of financing capital additions and replacements for agriculture.
Over this period, financing came largely fram gross farm income, with
little use of external financing. However, this study was made on an
aggregate basis, and what is internal to the agricultural sector 1s
not necessarily internal to the individual farm units. Some farmers
are borrowlng money and adding to thelr debt while others are paying
off previous debts. Only the difference appears as a debt from
external sources, but the actual external financing is greater than

b -
VidiLiO e

In 1959, Edith Penrose's book, The Theory of the Growth of the

Firm [28], focused attention on the problem of firm growth in a more
general context. It also served to emphasize the dynamic nature of
firm growth.

Other studies have attempted to describe how individual firms
acquired capital during their periods of growth. In 1964, Brake and
Wirth [4] reported on a sample of Michigan farmers. Data were col-
lected from the interviewers from the time of starting farming to

1961. Some farmers started prior to 1930; others as recently as
7
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the 1950's. This survey information provided an indication of the
process of capital accumlation over time and indicated some of the
problems and general relationships.

In the report, firmm growth is viewed as occurring in three
stages: establishment, expansion, and consolidation. As emphasized
in the report, the expansion stage is the one of critical importance
to firm growth. At this time, the operator is attempting to increase
both his income and his net worth. This expansion stage 1s, perhaps,
the stage most worthy of study.

A 1965 report by Curnutt and Ferber [10] was a cross-sectional
study of a sample of central Illinois farmers surveyed in 1961 ard
1962. This analysis examined the effects of various characteristics
such as age, famlly size, years in farming, and acres operated on the
value of farm assets. Both of the above studles emphasize that younger
farmers (who are generally the ones in the expansion stage) try to
build farm assets as rapildly as possible, while maintaining sufficient
financial assets to meet emergency and family needs. ILater years are
devoted more to increasing the degree of ownership of assets.

These studies glve us insight into the problem of capital accumu-
lation by individual firms. However, they report what happened in the
past, and we wish to deal with future needs and the means by which
farmers can achleve future growth. In recent years several researchers
have attempted to examine these guestions using computer-oriented
models.l/ The three basic approaches which have been used are:

1/ An excellent discussion of the various computer-oriented
models which have been used in the area of firm growth is the article
by Irwin [21].
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multiperiod linear programming, recursive linear programming, and
simulation.

In 1959, Plaxico [29] outlined a theoretical approach to firm
growth 1n a paper presented to the Great Plains Research Technical
Camittee GP-2. Martin [23] built upon this basic model to study
capital accumulation and firm growth of Oklahoma and Texas farms in
his 1966 Ph.D. thesis at Oklahoma State University. This analysis
utilized a multiperiod linear programming model to examine the effect
of hypothesized variables on firm growth at two starting equity situa-
tions to obtain specific growth rates over time. The effects on firm
growth of land rental, a Keyneslan consumption function, and capital
rationing were studled. In this model profit maximization gave exactly
the same results as four other objectlive functions. The model con-
sidered a 30-year planning horizon with perfect knowledge assumed for
the period as a whole.

Johnson [22] used a similar multiperiod linear programming model
in his 1965 Ph.D. dissertation at Texas A & M University, but he also
introduced probability distributions of crop ylelds as a source of
variation to the farm firm over time. These analyses were initiated
at about the same time and examined basically the same hypotheses, but
Johnson's analysis injects an element of uncertainty. Both Martin's
and Johnson's analyses tend to confirm the intuitional ideas that more
conservative investment policies and more liberal consumption policies
terd to restrict investment. However, nelther study examined alterna-
tive credit policles for land purchase, nor did they include the pro-
gressive Income tax in the analysis,

Another approach to examining the question of firm growth and
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capital accumilation is recursive programming. Recursive programming
solves for an optimum program in a single period, such as one year,
subjJect to several flexibility constraints limiting the change of
several variables to that consistent with past behavior. The output
for one perliod then determines the resources avallable at the start of
the next period. Heidhues [17] has used this technique in studying
farm adjustment in northern Germany.

The final approach to be discussed here is that of simulation.
Simulation model is a term which 1s not easlly defined, since 1t refers
not to a basic mathematical form of a model, but rather to a class of
models utilizing the idea that, ". . . in a general way, simulation is
some representation of reality " [29, p. 23]. In fact, each of the
previous models is an attempt to '"represent reality". But each of the
prior models utilized some analytical optimizing procedure to determine
the optimum solution. Simulation models vary in their formulation, but
none guarantee that the solution given 1s an optimum solution. The
simulation models generally have more flexibllity in terms of accounting
for various facets of any situation to be examined. But this flexi-
bllity is not costless. The complexity of defining and validating
detalled decisicn processes within a simulation model is very time
consuming. In fact, due to the camplexity and manpower requirements
in building many of the simulation models, it 1s imperative that they
be designed and utilized for several research projects, with successive
projects building on earlier projects. The work of Eisgruber and
others at Purdue University 1llustrates such a procedure. The initlal
simulation program was written by Eisgruber [13] to simulate a farm
operation. The program was altered and expanded by Patrick [27] to
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examine the effects of levels of management efficiency, interest rates,
and length of loans. Additional modifications have been and are belng
made to the simulation by other research personnel.

Each of the above approaches has merit in the overall approach to
studying capital accumulation by the farm firm. But in order to answer
questions about future capital accumulation, and deal with institutional
practices that have not previously exlsted, 1t 1s necessary to adopt a
synthetic approach such as the programming or simulation model. This
research utilizes a multiperiod linear programming model.



Chapter III
ASSUMPTIONS OF THE RESEARCH MODEL

Research models must abstract from reality and emphasize those
items which seem to be most crucial to the problem under study. In
order to limit the problem to manageable size, many relatively insig-
nificant items are ignored, and certain conditions and parameters are
hypothesized for items which must be expllcitly accounted for in the
analysis. Any conclusions which are made from the analyslis must be
interpreted in light of these basic assumptions.

3.1 Pnysical Locatlon

The study area 1s assumed to be the general area of south central
Michigan. This has been the area of greatest concentration of dairy
farms in Michigan. At least in the short run, this area should con-
timie as a primary dairy-producing area with its combination of natural
resources suited to dairying and its proximity to a large metropolitan
market. Future changes in milk marketing laws or the rapld acceptance
of milk substitutes could alter the situation.

It is also assumed that within this general area, dairy farming
would primarily be found on a soil group designated S, [see 8]. These
solls rank second in productivity in a four-part classification of
Michigan soils. They are typically loam~-clay-loam soils with Miami
and Cornover as representative soll types. The land 1s level to rolling
and durable under cultivation except on the steeper slopes.

3.2 Production Technology
It is assumed that the managerial ability of the operator 1is above

average for both crop and livestock production. Above average
12



13
management can be defined as the level of management (and corresponding
technology) required to obtain yields intermediate between present
average yields, ard the highest ylelds presently attained experimentally
or by a few producers.

Crop production 1s assumed to use four-plow power units and asso-
clated machinery. The assumed per acre ylelds for each crop are: 85
bushels of corn for grain, 16 tons of corn silage, 6.4 tons of haylage,
3.2 tons of hay, and 9 tons of oat silage.

Dairy production assumed a herd averaging 13,000 pounds annual
production. All replacement stock is assumed to be railsed, but cows
for expansion purposes are purchased. All feed except supplement and
mineral 1s produced on the farm. Feed is stored in tower silos with
unloaders ard a mechanized feed handling system. Housing 1s assumed to
be a cold-covered enclosed facility with free stalls and a liquid
manure disposal system. A double-four herringbone milking parlor and
milkhouse are part of this housing camplex in which the cows are fed,
housed, and milked.

W
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Prices assumed for products sold and major input purchases are

based on current and expected prices for these items (Table 3.1).

3.4 Goals of the Operator and Family

Implicit in the model are several assumptions related to goals of
the operator ard his famlly. The first is a desire that the farm firm
survive and grow. This implies that annual income must be sufficlient
to meet all required expenses. At the same time, a minimum level of
incaome 1s assumed necessary to be used for family living expenses each
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Table 3.1 Prices assumed for products sold and inputs purchased

Item Unit Price per unit
Milk 1/ cwt. $ 5.50
Cows purchased head 350,00
Cull cows head 160.00
Calves head 30.00
Corn sold 2/ bushel .90
Corn purchased 2/ bushel «95
Urea ton 110.00
Soybean oll meal ton 104.00
Hired labor hour 3.50
Land acre 350.00

1/ This represents the blend price currently being received for
Grade A milk in south central Michigan.

2/ This is the price for 26.5 percent moisture corn sold at har-
vest Time. Moisture 1s discounted at 1/2 cent per 1/2 percent moisture
above 15.5 percent and assumes a cost of 4 cents per bushel for
hauling. Assuming a corn price of $1.05 per bushel at harvest time,
net sales price would be $.90. By offering $.95 per bushel, corn of
similar grade and moisture should be able to be purchased in the area.
year. In addition, it 1s assumed that the operator, by both abllity
and inclination, wants to operate a dairy farm with most feed produced
on the farm. Subject to these goals, the operator will attempt to
combine his labor and investments in such a way as to maximlize his

consumption and net worth over a period of years.




Chapter IV
THE LINEAR PROGRAMMING MODEL

This chapter presents the general statement of the linear program-
ming (LP) problem to be examined, including a definition of the rows
and activities of the basic LP tableau, and a discussion of the varia-
tions that will be made from the baslc model in order to compare the

alternative means of financing expansion of farm firms.

4,1 A General Statement of the Ldinear Programming Model

The multipericd LP model to be used in this study corresponds
to the general linear programming problem:

Glven a set of M linear inequalities or equations in n vari-
ables, we wish to find nonnegative values of these variables which
will satisfy the constraints and maximize or minimize some linear

function of the variables. In matrix notation this can be written

as:
Max z = ¢x
subject to:
Ax < b
x>0

where A is an mxn matrix, x and ¢ are lxn vectors, and b 1s an mxl
vector [16].

Implicit in the general LP model are the assumptlons of lin-
earity, divisibility, additivity, and finiteness [31].

The multiperiod LP model used in this study is formulated
according tc these baslic rules, but it approximates a form called

"lower triangular." The tableau can be visualized 1n matrix form

15
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Most nonzero coefficlents in the A matrix are fourd on or below
the main diagonal. Each submatrix Ak’ k=1, . . « , t represents
activities initiated in any perdiod of time. Some of these activ-
ities affect only restrictions within that time period. Other
activities also affect restrictions in one or more of the subse-
quent time perlods. The problem 1s solved as a unit, ard thus,
decisions made in perlod 1 affect those made in later periods and
vice versa.l/ The objective function maximizes the value of z
for the entire perilod.

4.2 'The Basic Model

The complete basic model encompasses a time horizon of 10
years. Although the farm productlion sections of the model are
quite abbreviated, the base model contains 255 rows and 214 columns.
However, only 171 of these rows are constraint rows, as 84 rows

merely perform accounting calculations to save time in summarizing

1/ Irwin [21] suggests that there may be little impact on the
solution from feedback of later period decisions. However, this may
be a function of the particular model.
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the results. Because of the large size of the matrix and the fact
that much of the data for each activity is repeated in subsequent
perlods, only representative portions of the model will be pre-
sented. The procedure for developing the complete matrix from the
data presented here is explained in Appendix A.

4,2.1 Definition of constraint rows
In the following definitions, each constraint row is
identified by the name used in the programming model. The
letter or mmber at the start of each row name designates
the year(s) to which the restriction applies: (1) 1 means
that it applies to each of the 10 periods, (2) R shows that
it is a sumary of that item for all 10 periods, and (3) a
specific number means that 1t applies only in that year.
iLAND — 18 a constraint on the total acres of land controlled by
the operator during that year. Additions through renting can be made
on a one-year basis. Additlons through purchase are available in the

year of purchase and all succeeding years.

nry B sy 4= 4=1- -~ T Vb semen TV ee mecmd VAtV o M. ~
ITABOR - corresperds €© the ammuial labor supply available. The

initial labor base avallable is the anrmal labor supply of the operator
and family labor reduced by the hours of labor needed for overhead work.
Additional labor can be hired on an anmual basis.

i1CASH —- 1s the liquid money supply used for purchases ard pay-
ments, At the start of each year cash 1s avallable as the result of
incame transferred forward from the previous year. Additional cash
within each year can be obtained through borrowing.

i1STCR — reflects the institutional limit of credit allowable on
short (l-year) or intermediate (5-year) term loans. Short term credit
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refers to money borrowed for only one year, whille intermediate term
credit refers to debts which are to be repaid over a 5-year period.
The same items are assumed to serve as collateral for these two types
of loans, and borrowing for both purposes camot exceed these credit
limits. Collateral for this restriction is equal to 75 percent of the
current value of machinery, equipment, feed, and livestock.

iBDCR — reflects the institutional 1imit on borrowing against
collateral in the form of bulldings and facilitles such as silos.

Debts may be contracted with the initial assumptions being 60 percent
credit and a 15-year repayment period. (Applies only to years 1, 5,
and 9—the only years in which additional investments in buildings
are allowed.)

i1RECR -- reflects the Institutional 1imit on borrowing against
owned land. The initial assumptions are for borrowing up to 60 percent
with the debt amortized over a 30-year period. (Applies only to years
1, 5, and 9—the only years in which additional investments 1n land are
allowed. )

IMCHY -- 1s a constraint on machinery arnd equipment available for
field work. Offsetting annual cash outlays and depreclation maintain
the original stock of machinery sufficient to operate 200 acres of land.
Additional equipment capacity can be purchased when over 200 acres are
operated.

1LSFAC — accounts for the capacity of livestock facilities,
housing and feed storage for cows and replacements.

S5MPCAP and 9MPCAP -- limits the capaclty of the original milking

parlor to 130 cows unless expansion of the parlor is made.

iGRAIN — 1s an equation to allow corn to be fed to dalry stock,
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to be s0ld, or to purchase additional grain.

OSALEG — allows raised corn to be either sold or stored in the
final year.

iFIXC — 18 an equallty which forces certaln fixed costs to be met
anmually. These costs are for family living, minimm ownership of
machinery, and purchase of a milking parlor in year 1.

1OWNLD — 1s a constraint requiring the owner to purchase a mini-
mm of 80 acres of land in year 1.

RGRAIN — 18 a constraint to force the final year cropplng program
to be consistent with the previous year.

iTAXY — 18 an equation to record the amount of taxable income
received each year. Taxable income consists of the capital galn or loss
on purchased livestock, 50 percent of the sale price on ralsed live-
stock, plus regular income from sales of mllk, grain, and other live-
stock. Allowable expenses include purchased feed, labor, seed, etec.,
depreciation on investment items, and interest paid on loans. Given
that the stated operation is profitable, the positive level of taxable
income can be used to levy income taxes, with the balance transferred
to after tax income.

iTAXJ (J = 1, 2, 3) — are 3 constraints designed to approximate
segments of the progressive income tax. The first segment allows taxa-
tion at a low rate for the first $2,400 of taxable income. The taxation
rate increases as taxable income increases.

1INVCR — 18 an equation for investment credit.

iTAXES -- 18 an equation for Federal income taxes pald anmually
and which may be reduced by investment credit.

1ATAXY — 1is an equation for after tax income. This 1s equal to
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net incame after deducting for income taxes, plus the 50 percent of
income received on raised dairy cattle which was not income for tax
purposes. Net income after taxes must be great enough to meet the
$4000 anrual minimum family consumption.

INCASH — 1is an equation for the net amount of cash transferred
to the succeeding year. It consists of net farm income (minus income
taxes and consumption), savings, certain farm expenses and depreciation.
Farm expenses which are removed from both the 1CASH and ITAXY row must
be added back through iNCASH so they are rnot charged twice as ammal
expenses. Likewlse, depreclation is an expense for tax purposes, but
it is not an actual cash withdrawal. Hence, 1t may be added back into
the cash flow. The actual purchase of investment items involves cash
payments or acquisition of debts, but depreciation need not be removed
from available cash unless it is assumed the money is set aside and
saved until replacements must be purchased. |

The following equations are simply used to record information that
was felt to be of use in summarizing the results. Their inclusilon has
no effect on the optimum solutions, they merely record certain dimen-
slons assoclated with the solutions.

1GY — records the total amount of gross income generated annually.

iSTAX — records the total Social Security, State and Federal
taxes, after deductions for investment credit, pald anmually.

iCNS -~ records the anmual experditure for family living expenses.

INETWR — records the net worth of the firm at the end of each
year,

iDERT - records total debt outstanding at the end of each year.

iPRINP — records the total principal payments made each year.
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1INTP — records the total interest payments made each year.

iDEPR — records anmual depreclation.

RCNS — records the total amount of money allocated to family
consumption during the 10-year period.

RIAXY — records the l0-year total of taxable incame.

RATAXY — records after tax income for the full l0-year period.

RTAXES — records the total taxes pald for the l0-year period.

4,2.2 Definition of activity columns

The complete basic model contains 214 activities in
the A matrix. There are 25 basic activities each year,
with 19 of them occurring in each of the 10 years; 1 occur-
ring in the first 9 years only; 1 occurring in years 1, 5,
8, and 9 only; 1 occurring in years 5 ard 9 only; and 3
occurring only in years 1, 5, ard 9. Activity colums are
identified by the name used in the programming model, and
the letter or mumber at the beginning of the constraint
indicates whether it occurs in each model period (1) or in

mem T we  m—— PR arl eemn

Giily speciflicd years.

In order to concentrate the analysis on the effects
of financial decisions, only one grain production and one
dairy production possibility are assumed to exist each
year. This allows the bulk of the matrix to present invest-
ment alternatives, how to finance these lnvestments, amd
relevant aspects of taxation and consunmption. Activities
are presented in final matrix form for a single year, as
succeeding years can be derived from these activities. The
procedure for developing the complete matrix from the data
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presented here 1s explained in Appendix A. Background data
used to develop certain activity coefficients are given in
Apperdix B.

Production activities (Table 4.1)

i1GRFD -- The grain production activity produces corn which is then
available for the dairy enterprise or for sale off the farm. Only one-
sixth of the corn produced is assumed to be avallable for use by the
dairy enterprise during the current year. The value of corn produced
but not used within the year i1s added to net worth. Corn 1s assumed
to be harvested as high moisture corn and stored in tower silos if
fed to the dairy herd, If sold off the farm it 1s assumed to be har-
vested at 26.5 percent moisture and marketed immediately.

In order to maintain essentially the same enterprise cambinations
as in earller years the RGRAIN row has entries in the final two years
of the matrix to force corn acreage in the terminal year to be as
large or larger than the previous year. This simply requires a +1 in
the RGRAIN row of the 9DYPD activity and a -1 in the same row of the
ODYPD activity.

iDYFD ~- The dairy production activity includes the raising of
nurse crops, forage, and replacement dairy stock in addition to milk
production. The activity 1is set up as if the dairy farm had been oper-
ating at a given level for same time, with replacements equalling culls.
When herd size 1s expanded, deviations from this pattern have to be
accounted for, and this 1s handled through the buy dairy facilities
activity (1EDFC).

Cows and replacements generate intermediate term credit. Taxable
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Table 4.1 Production activities for year 1 1/

Production Activi

Row Name Unit 1GRPD
CNC 2/ Dollar
1LAND Acre 97 2.635 2.635
1LABOR Hour 3.18 18.46 31.5 49.96
1CASH Dollar 31.86 65.31 84,35 149,66
1STCR Dollar ~337.5 -337.5
1MCHY Acre 97 2.635 2.635
1LSFAC Cow+R 1. 1.
1GRAIN Bushel -13.75 82.5 82.5
Dollar ~783.5 ~783.5
1TAXY Dollar 31.86 65.31 -673.15 -607.84
1ATAXY Dollar -26. ~-26,
INCASH Dollar -31.86 -65.31 -84,35 -149.66
INETWR Dollar ~T4.25 -103.72 ~-450. -553.72
2GRAIN Bushel -68.75
2NETWR Dollar -61.87

1/ See appendix tables B.1l, B.2, and B.3 for additional details,

NegatIve values in this and succeeding tables in this chapter indicate
an addition to the resource or restriction.

The objective function (CNC) given in this and succeeding
tables 1s the discounted present value of consumption for each of the
10 years plus the discounted present value of the activities' contri-
butions to the firm's net worth at the end of the 10th year,
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income i3 a net figure camposed of milk sales, sales of calves and cull
cows, and cash expenses for c¢rop and livestock production. After tax
income represents the income recelved from the sale of cull cows which
i1s not taxable, 1.e., only 50 percent of the sale value of raised dairy
cows is taxable, so the additional income is accounted for here. The
figure for net worth is based on market value of one cow plus replace-
ment and 5/12 of the value of roughage produced.

Investment activities (Table 4,2)

To reduce the divisibllity problem, the activities far investment
in land, buildings, ard machinery are primarily limited to years 1, 5,
and 9. However, since machinery is assumed to be completely depre-
clated and must be traded in after 7 years, machinery purchases may be
made in year 8 to replace any machinery purchased in year 1.

1BMEC -- Thls activity allows additional machinery and equipment
to be purchased when more than 200 acres of land are operated. The
investment cost of $70 per acre 1s based on the per acre investment for
machinery and equipment of specialized dairy farmers in southern Michigan

.
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a5 Teported in recent Telfarm reports L7
held fairly constant for the small, intermediate and large size of farm
groupings as reparted in Telfarm, so no adjustment is made for slze of
farm,

An additional 20 percent depreciation 1s assumed to be taken in
the first year along with normal depreciation based on a 7-year life
ard 10 percent salvage value., Hence, if the optimal solution desig-
nated 300 acres of cropland for each of the 10 years, it would require
100 units of the iBMEC activity to be purchased in both years 1 and 8.

Depreciation is an expense for taxable incame purposes, but this amount
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Table 4.2 Investment activities for year 1

Activity name
Row name Unit 1EVEC TRDFC DMILRP _I7 1LANG

CNC Dollar -138.7 -27.78 -162.1
1LAND-OLAND Acre -1,
1CASH Dollar T0. 1353.22 350.
1STCR Dollar -52.5 75.

1BDCR Dollar -539.7

1RECR Dollar ~210.
IMCHY-7MCHY Acre -1,

1LSFAC-0LSFAC Cow+R -1,

1GY Dollar 52.

1TAXY Dollar 19.8 257.2

1INVCR 2/ Dollar -3.27 -29.02

1ATAXY Dollar 26.

1NCASH Dollar -19,.8 -231.2

1NETWR Dollar -50.2 -=705.08 =350,
10WNLD Acre 1.
1DEPR Dollar -19.8 -127.48

2CASH Dollar 43.75 3.5
2STCR Dollar -43.55 75.

2qY Dollar Ra.

2TAXY Dollar 7.2 158.5 3.5
2ATAXY Dollar 26.

Z2NETWR Dollar =43.0 -688.5 -350.
2DEFPR Dollar -T.2 -132.5

3CASH Dollar 87.5 3.5
3§'_1_m Dollar -33.89 95.

JGY volliar 48,

3TAXY Dollar 7.2 144, 3.5
3ATAXY Dollar 24,

3NCASH Dollar ~T.2 ~120. -3.5
3DEPR Dollar -T.2 -120.

4UCASH Dollar 3.5
gy Dollar 4o.

yraxy Dollar 7.2 115. 3.5
BATAXY Dollar 20.

4NCASH Dollar -7.2 =95, -3.5
UNETWR Dollar -28.6 -590.75 -350.
LDEPR Dollar =7.2 =95.

5CASH Dollar 100. 3.5
5STCR : Dollar =21.45

5BDCR Dollar ~-395.7 =60,

SRECR Dollar =210.
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Activity name
Row name Unit TBVEC BMIIXPF  1TANC
SMPCAP Head 1. -1,
5GY Dollar 4o,
STAXY Dollar 7.2 99.38 6.67 3.5
5INVCR Dollar ~7.
S5ATAXY Dollar 20.
SNCASH Dollar =7.2 -79.38 -6.67 -3.5
SNETWR Dollar -21.4 -562. -93.33 -350.
S5LCEPR Dollar ~7.2 -79.38 .67
6CASH Dollar 3.5
6STCR Dollar -16.05
6GY Dollar 4o,
6TAXY Dollar 7.2 90. 6.67 3.5
6ATAXY Dollar 20.
6NCASH Dollar -T.2 -70. -6.67 -3.5
6NETWR Dollar ~14,2 -539.5 ~86.66 ~-350.
6DEPR Dollar -7.2 =T70. -6.67
TCASH Dollar 3.5
7STCR Dollar -10.65
TTAXY Dollar 60. 6.67 3.5
TNCASH Dollar -7. =60, -6.67 -3.5
TDEPR Dollar -60, ~6.67
8CASH Dollar 3.5
8TAXY Dollar 60. 6.67 3.5
8NCASH Dollar -60. -6.67 -3.5
8DEPR Dollar -60, ~6.67
orASH Dollaw 3.5
9BDCR Dollar -251,7 43,99
9RECR Dollar =210,
9MPCAP Head 1. ~1.
9TAXY Dollar 60. 6.67 3.5
9NCASH Dollar =60. -6.67 -3.5
ONETWR Dollar -359.5 -66.65 ~-350.
9DEPR Dollar -60. -6,67
OCASH Dollar 3.5
OTAXY Dollar 60. 6.67 3.5
ONCASH Dollar -60. -6.67 -3.5
ONETWR Dollar -299.5 -59.98 -350.
ODEPR Dollar =60, -6.67

1/ This activity was not needed before year 5.

2/ See Appendix Table B.4 for details on calculating investment
credit.
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1s assumed to be included in the cash flow for the farm operation, so
an equivalent amount 1s added to the 1iNCASH row.

1BDFC — The buy dalry facilities activity Iincorporates several
different functions: (1) the purchase of dairy housing, feed storage
facilities, ard mechanical feeding equipment, (2) the purchase of addi-
tional cows, and (3) the cost of additional roughage needed in the
first part of the year in which the expansion takes place (see Table
4.3). This activity adjusts for the changes necessitated when herd
expansion is brought about through the purchase of additional cows,
not only in the first year but in later years as well. When no expan-
sion is underway the 1DYPD activity coefficients apply. But when
expanslon occurs the net effect of the 1DYPD and iBDFC activities
give the proper coefficlents for each row.

The basic model assumes there is no existing housing, feed storage
for dalry cattle, or dairy cattle. These ltems must be purchased
before the iDYPD actlvity can enter. And replacements must be purchased
for cull cows in the 2nd and 3rd years until raised replacements are
available. Thus, there 1s a cash outlay of $350 for the purchase of 1
cow in year 1, $43.75 for 1/8 cow 1n year 2, and $87.50 for 1/4 cow in
year 3. From year 4 on, the 1/4 cow per unit needed for replacement is
available from ralsed stock through the 1DYPD activity. Lilkewlse,
although the 1DYPD activity accounts for raising the necessary roughage,
none will be availlable for the first 5 months of the expanslion year, so
a charge 1s made in the first year of the 1BDFC activity.

The adjustments to the 1STCR rows account for the fact that while
short term credit 1s generated in the 1DYPD activity for $337.50 based

on 1 cow and replacement, when herd size 1s increased through purchases



Table 4,3 Purchase of dairy facilities, dairy cows, and additional
roughage combined in the first 6 years of the 1BDFC activity

Buy dairy Buy dairy Buy additional
facilities 1/ cows 2/

Row name Unit roughage 3/ 1BDFC
CNC Dollar -138.7 -138.7
1CASH Dollar 899.5 350. 103.72 1353.22
1STCR Dollar 75. 75.
1BDCR Dollar -539.7 -539.7
1LSFAC-OLSFAC Cow+R -1. -1,
1GY Dollar 52, 52.
1TAXY Dollar 60. 03,48 103.72 257.2
1INVCR Dollar -29.02 -29,02
1ATAXY Dollar 26. 26.
1NCASH Dollar -60., -67.48 -103.72 =231.2
INETWR Dollar -839.50 134,42 -705.08
1DEPR Dollar -60. -67.48 -127.48
2CASH Dollar 43.75 43.75
2STCR Dollar 75. 75.
2GY Dollar 52. 52,
2TAXY Dollar 60. 98, 158.5
2ATAXY Dollar 26, 26.
2NCASH Dollar -60, -72.5 -132.5
2NETWR Dollar =779.5 9l. -688.5
2DEPR Dollar -60. -72.5 -132.5
3CASH Dollar 87.5 87.5
3STCR Dollar 45, s,
3GY Dollar 48, 48,
3TAXY Dollar 60. 84, 144,
3ATAXY Dollar z 3"’ 24,
S0P 0id LA A b CA Ll W[ VP hand WL V] —-520 *
3NETWR Dollar =719.5 81.25 -638.25
3DEPR Dollar -60. -60, -120.
ugy Dollar 40, 4o,
4raxy Dollar 60. 55. 115.
UATAXY Dollar 20, 20.
UNCASH Dollar -60. -35. -95.
UNETWR Dollar -659.5 68.75 -590.75
LDEPR Dollar -60, -35. -95,
5BDCR Dollar -395.7 -395.7
SMPCAP Head 1. 1.
5GY Dollar 40, 40,
STAXY Dollar 60. 39.38 99.38
SATAXY Dollar 20. 20.
SNCASH Dollar -60. ~19.38 ~79.38
SNETWR Dollar -599.5 37.5 -562.
6aY Dollar 4o, 4o,
6TAXY 60. 90.

30.



29
Table 4.3 (cont'd.)

Buy dairy Buy da.uw Buy additional
Row neme Unit  facilities 1/ cows 2 roughage 3/ 1BDFC
6ATAXY Dollar 2. 20.
6NCASH Dollar -60. =10. =70,
6NETWR Dollar -539.5 -539.5
6DEPR Dollar -60. -10. -70.

1/ Cash expense for year 1 is budgeted Iin Appendix Table B.5.
1BDCR 1s equal to 60 percent of [$899.50 (cash paid) -accumulated
depreciation]. Deprecilation 1s for 15 years, equal to 6-2/3 percent
or $60.00 per year. Net worth is based on initial cost mirus accumu-—

lated depreciation.
2/ See Appendix Tables B;S through B.1ll for additional details.
3/ See Appendix Table B.1l2 for additional detalls.

there is something less than 1 cow and replacement available until year
4, The necessary adjustments to the iTAXY and 1ATAXY rows result from
fewer calves and cull cows so0ld in years 1 to 3, and for differences in
expenses and income for tax purposes with purchased versus ralsed cows.
SMILKP and OMILKP — This activity provides for the expansion of

the miliking parior facilities wnhen the herd size exceeds 130 cows.
iLANC — The purchase of land makes the land avallable in that and

all succeeding years. Real estate credit i1s assumed to be 60 percent

of the land value. Fram year 2 on, real estate taxes of $3.50 per acre,

or 1 percent of the value of the land, must be paid. At the end of each

period the full value of the land is added to net worth.

Production resource acquisition and sale activities (Table 4.4)
1LANR — This activity allows additional land to be rented ammually
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Table 4.4 Production resource acquisition ard sale activities, year 1

Activity name
Row name Unit 1LANR 1HLAB ﬁﬁﬁﬁ T1BGRAN 1B0YG

CNC Dollar

1LAND Acre -1.

1LABOR Hour - -1.

1CASH Dollar 30. 3.5 5.7 .95
1GRAIN Bushel 1. -1. ~1.
1GY Dollar -5.4

lTAH Ibllar 30. 3-5 "50"' 5.7 095
1NCASH Iblla!‘ —300 -3-5 -507 -095
INETWR Dollar 5.4 -5.7 -.95
2GRAIN Bushel 5. =5.

2NETWR Dollar 4,5 -4,75

at a cost of $30 per acre.l/ Since at least 80 acres of land are
required to be owned, it 1s assumed this is bare land rented for crop
use only.

1HLAB — Allows any amount of hired labor to be hired at a compet-
itive wage by the farm operator.

1SGRAN — Allows grain to be sold off the farm at harvest time.

iBGRAN — Allows corn Lo be purchased at narvest time. Since nign

molsture corn must be purchased for storage in tower silos, the sum of
purchased plus raised grain must be sufficlent for the last 2 months
of that year and the first 10 months of the following year.

iBUYG -- Allows additional grain to be purchased during expansion
for the ten-month period until ralsed grain is available in years 1, 5,

1/ This is approximately 8.5 percent of the assumed land value
and corresponds to the current cash rental price in central Michigan.
A price of 8 percent of the value of the property 1s suggested for
bare land in Farm Management Handbook [15, p. 80].
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and 9.

Borrowing activities (Table 4.5)

The four borrowing activities are differentiated by their source
of credit and length of repayment terms. However, in each case they
furnish cash which may then be used for any purpose needed within the
model. The program determines which source of borrowed funds is most
desirable and this can be used up to the limits of that credit source.
Having the lending activities defined in this mammer will readily show
the amounts of the various types of credit used.

Any debt outstarding at the end of the year reduces net worth.
Borrowing activities are limited both by the institutional restraints
assumed with regard to minimum equity required in various assets and
by the repayment capaclty of the farm operation.

1EMST — This activity allows money to be borrowed for one year
as long as the short term credit limits and the ability to repay are
not exceeded. |

1BMIT — This activity allows money to be borrowed for a filve-
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ability
is made in five equal installments and the short term credit 1limit is
restored as repayments are made.

i1BCR15 — This activity permits borrowing against equity in build-
ings and storage facilities. In the basic model equal payments are
made over a 1l5-year period, again with credit being restored as the
principal is retired.

1RCR30 — This activity permits borrowing on a 30-year mortgage
using land as collateral. Equal payments are made so as to amortize
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Table 4.5 Borrowing activities for year 1

Activity name

Row name 1EMST TEMIT 5 TRCR30

----------- dOlIar — — = = = = = = = = = =
CNC 2U2h L4045
1CASH -1, -1. -1. -1,
1STCR 1l 1.
1BDCR 1l
1RECR 1.
INETWR 1. 1. 1. 1.
1DEBT -1. -1. -1. -1.
2CASH 1.08 . 2505 .1098 .0806
2STCR .8295
2TAXY .08 .08 07 07
2NCASH -.08 -.08 -.07 -.07
NETWR .8295 .9602 .9894
ZDEBT -,8295 -.9602 -.9894
2PRINP ol -.1705 -.0398 -.0106
2INTP -.08 -.08 -.07 -, 07
3CASH . 2505 .1098 .0806
3STCR NLY
3TAXY .0664 0672 .0693
3NCASH -.0664 -.0672 -.0693
3NETWR Lousl .9176 .9781
3DEBT -. 6454 -.9176 -.9781
3PRINP -.1841 -~ 0426 ~.0113
3INTP -,0664 ~.0672 -.0693
4CASH . 2505 .1098 .0806
4STCR L4466
hraxy .0516 .0642 .0685
4UNCASH -.0516 -.0642 -,0685
UNETWR 4466 8721 .96€0
4DERT -. 466 -.8721 -.9660
4PRINP -.1989 -.0l56 -.0121
4INTP -.0516 -.0642 -.0685
5CASH .2505 .1098 .0806
5STCR .2319
SBDCR .7332
S5RECR 1.
STAXY .0357 L0611 L0676
SNCASH -.0357 -.0611 -.0676
SNETWR .2319 .8233 .9530
S5PRINP -.2148 -.0487 -,0130
5INTP -.0357 -,0611 -.0676
6CASH .2505 .1098 .0806
6TAXY .0186 0576 .0667

6NCASH -.0186 -.0576 -.0667



Table 4.5 (cont'd.)
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Activity name
T 1RCRTS

Row name IBMST “IRCR30
6NETWR 7712 .9391
6]1331‘ -07712 e 9391
6PRINP -.2319 -.0522 -.0139
6INTP -.0186 -.0576 ~-.0667
TCASH - .1098 .0806
TTAXY .05l0 .0657
TNCASH -.0540 -.0657
TNETWR <7154 .9242
TDEBT -.T154 -.9242
TPRINP -.0558 -.0149
TINTP -.0540 -.0657
8CASH .1098 .0806
B8TAXY .0501 .0647
8NCASH -.0501 ~.0647
8NETWR .6557 .9084
8DEBT ~.6557 -.9084
8PRINP -.0597 -.0159
9CASH .1098 .0806
9BDCR 664

9RECR 1.
QTAXY 0459 .0636
9NCASH -.0l59 -.0636
9NETWR .5918 .8913
9DEBT -.5918 -.8913
9PRINP -.0639 -.0170
9INTP -.0459 ~.0636
OCASH .1098 .0806
OTAXY .olly ,0624
ONCASH -.0U414 -.0624
ONETWR 5234 .8732
ODEBT -.5234 -.8732
OPRINP -.0684 -.0182
OINTP -.041Y4 -.0624
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the loan over a 30-year perilod.

Taxation, consumption, and saving activities (Table 4.6)

iTAk (k =1, . . . , 4) — The four tax activities allow the rate
of taxation to increase fram 6.4 to 33 percent. These rates include
State and Federal income taxes and Social Security taxes. They are
based on a fmally of 4 using the standard deductlions. All taxable
income ébove the $20,000 is taxed at the 33 percent rate.

iREDTX — This activlity allows for reduction in the amount of
Federal income taxes pald whenever there 1s unused investment credit.

1TINVC —— Any unused 1rvestment credit is transferred to the
following year. This activity appears only in years 1 through 9.

1CS — This activity allocates after tax income between consumption
ard savings. The fixed cost activity assures a minimum level of consump-
tion of $4000 and it is assumed that 35 percent of net income after
taxes will be used for consumption above this $4000 minimum.l/ The
65 percent for savings 1s added to the INCASH row.

1SAVE —- This activity assumes that unused cash can be deposited

in a savings account and earn 4 percent interest.
iTNCAS — Thils actlivity allows the total amount of available cash
transferred to the beginning of the following year to be recorded for

checking and comparison purposes.

1/ An attempt was made to include a step functlon to accammodate
decreasing rates of consumption and increasing rates for savings. low-
ever, slince the primary need within the model is for additional cash,
the LP routine selected the hipghest rate of savings activity exclu-
sively. Thus, a single consumption-savings function was developed for
the model. Allocating a minimum $4000--and 35 percent of all additional
net income after taxes to consumption is based on data on famlly con-
sumption by Brake [2]. The balance of net income after taxes (65 per-
cent) is then allocated to savings.




Table 4.6 Taxes, consumption, and saving activities for year 1

Activit% name

Row name Unit TTAT  TA2 1TA3  ITAD TTINVC 105 10AVE  TINCAS
CNC Dollar -.3241

1CASH Dollar 1.0

1TAXY Dollar 1.0 1.0 1.0 1.0 -.04

1TAXL Dollar 1.0

1TAX2 Dollar 1.0

1TAX3 Dollar 1.0

1STAX Dollar -.064  -174 -.25 -.33 1.0

1INVCR Dollar 1.0 1.0

1TAXES Dollar -.109 -,179 -.258 1.0

1ATAXY Dollar -.936 -.826 -.75 -.67 -1.0 1.0

1CNS Dollar -.35

INCASH Dollar -65 -1.0 1.0
INETWR Dollar -.35 -1.0
2CASH Dollar -1.0
2INVCR Dollar -1.0

RATAXY Dollar -1.0

RCNS Iblla.r --35

RTAXY Dollar  -1.0 -1.0 -1.0 -1.0

RTAXES Dollar -.064 -174 -.25 -.33 1.0

1419
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Fixed cost activities (Table 4.7)

1FCOST — These activitles require: (1) the purchase in year 1,
ard maintenance thereafter, of equipment to operate 200 acres of crop-
land; (2) the purchase of a milking parlor, milkhouse, and equipment
in year 1; and (3) minimum levels of consumption each year. The first
item was required to be purchased in its entirety to reflect the nec-
essity of a minimum stock of machinery. The milking parlor is assumed
to be able to handle herds up to 130 cows. Credit generated by these
asgets is bullt into the model through the RHS vector, along with
machinery capacity, investment credit, and additions to iNCASH from
depreciation. The amounts in the 1FIXC rows force in the 1FCOST activ-
ities to the desired level. The value of the milking parlor and the
value of the machinery, less their respective depreciation, is added
to net worth in each year.

4,2.3 Resource levels
Nonzero initial resource levels are assumed for only a small pro-
portion of the model rows (Table 4.8). The items shown in the RHS for

19TCR iBLY_'P_, AMIHY and 4FTYC have Jn t h
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with the 1FCOST activities.

The 10WNLD restraint requires a minimum of 80 acres of land to be
purchased in the first year. While cropping operations are readily
undertaken on rented land, it is assumed that at least this minimum
acreage must be owned before maldng investments 1n bulldings and facll-
ities,

The operator and his family are assumed to furnish up to 3,000
hours of labor anmually. This is less than 1s reported by Telfarm



Table 4,7 Allocation o fixed investments and mirimum family living expenses between iFCOST
activities and resource constraints

Required purchases and mirimum consumation

Purchase Purchase Model
Aczivity Row of of Milking Minimum Allocation
Name Name Unit  Machinery 1/  Parlor 2/ Consumption Total iFCOST RHS
CNC Dollar -1,187
1FCOST 1CASH Dollar 14,000 16,800 30,800 11,154
1STCR Dollar -10,500 =1C,5C0 10,500
13DCR Dollar 10,680 -10,080 10,080
mCHy Acre =200 =200 200
1FIXC Dollar 1.0 3,120
1TANY Dollar 2,000 1,120 3,120 1.0
1INVCR  Dollar =653 -798 -1,451 -.465
1ATAXY Dollsr 4,000 4,000 1.282
1CNS Dollar 4,000 =4,000 -1.282
INCASH Dollar -2,000 -1,120 -3,120 -1.0
INETWR Dollar -12,000 -15,630 -27,680 -§.872
1DEPR Doller -2,000 -1,120 -3,120 -1.0
RCNS Dollar -40,000 -40,000 -12.82
2FCOST 2/ 1CASH Dollar 2,000 2,000 .641
25TCR bollar -10,500 =10,500 =10,500
2MCHY Acre =200 -200 ' 200
2FIXC Dollar 1.0 3,120
2TAXY Dollar 2,000 1,120 3,120 1.0
2INWCR  Dollar =93 -93 93
2ATAXY Dollar 4,000 4,000 1,282
2CXNS Dollar -4,000 =4,0600 -1.282
2NCASH  Dollar -2,000 -1,120 -3,120 3,120
2¥XETWR  Dollar =-12,000 ~14,560 =26,560 -8.513
2DEPR Dollar -2,000 -1,12¢ -3,120 -1.0

—

1/ Acnual depreciation of $2,000 is assumed to be equal to the annual expenditure necessary to
maintain this stock of equipment.

2/ Sec Appendix Table B.13 for cost of milking parlor.

3/ 3FCOST to OFCOST and right hand sides for these years are identical to 2FCOST except for the

INETWR entries.

In lester years these values are:

year 3 = =8,154, year 4 = -7.795, year 5 =

-7.436, year 6 = =7,077, year 7 = -6,718, year 8 = =6,339, year 9 = -6.000, year 10 = -5,641

LE
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Table 4.8 Right-hand side values for basic model

Right-hand
Row name 1/ Unit side
10WNLD Acre 80
1LABOR Hour 3,000
1CASH Dollar Variable
1STCR Dollar 10,500
1BDCR Dollar 10,080
5BDCR Dollar 7,392
9BDCR Dollar b, 704
IMCHY Acre 200
SMPCAP Head 130
OMPCAP Head 130
1FIXC Dollar 3,120
1TAXL Dollar 2,400
1TAX2 Dollar 2,400
1TAX3 Dollar 15,200
1INVCR Dollar 93
JNCASH Dollar 3,120

1/ When the first item in the row name is a mmber, it applies
only that year, a ] applies to years 2 through 10, and an 1 applies
years 1 through 10.

to
to
cooperators, since time spent on management activities is included in
thelr estimates,
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between computer runs. Three alternative cash levels for year 1 are
used in the analysis: $55,000; $70,000; and $95,000. $55,000 is
slightly above the minimum amount needed for the operation to expand
over time with the basic model. The larger amounts are used to illus-
trate medium and large size starting situations. The initial cash
restriction for years 2 to 10 will always be zero, as the avallable
cash for each of the subsequent years will be determined internally
from farm profits and savings.
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The restrictions for 1TAX1l, 1TAX2, and 1TAX3 reflect the points
at which there were significant changes in tax rates. Assuming a
family of four, up to $2,400 taxable income, the only tax payable is
Social Security. From $2,400 to $4,800 taxable income, both Social
Security and Federal taxes are due. Above $4,800, State income taxes
are also payable. Soclal Security reaches a maximm at $7,800 and
although State and Federal income tax rates are rising in the range,
the 25 percent tax rate was found to be a falrly good approximation for
the entire range from $4,800 to $20,000. Above $20,000 taxable income
33 percent 1s deducted for State ard Federal taxes.

4,2.4 Definition of objective functions

In any LP problem the objective function 1s used to reflect the
goals the decision maker is attempting to maximize (or minimize)
during the planning horizon. In this study, three objective functions
are enployed to represent the long-range goals of an individual farm
operator (Table 4,9). Although rone of these objective functions may
be strictly representative of the goals of individual farmers, in

condunction with the satisficine constraints bullt dntc the model thew
should approximate some of the more prominent sets of goals held by
individual farmers. These satisficing constraints are the implicit
goals of meeting a minimum consumption level and maintaining a solvent
ard profitable farm operation.

The first objective function (CN) maximizes the net worth of the
operation at the end of the 10-year period. The second (CC) maximizes
the value of income allocated to consumption over the entire period.

And the third objective function (CNC) maximizes an equal weighting of
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Table 4.9 Nonzero entries for objective functions of the basic model 1/

Objective function

Objective function
cC CNC

Row name OCN —CC Row name

- - = dollar — - - = - e ==(dollar = = = -
1BDFC -138.7 -138.7 8BMEC -16,6 -16.6
1LANC -162.1 =162.1 8BMIT .2989 .2989
1BCR15 2424 2424 8cs -.1891 -.1891
1RCR30 L4ols L4045 8FCOST -.693 -,693
1FCOST -1.187 -1.187 OBMEC -19,.9 -19,9
2CS -.3001 -.3001 QBDFC -318.9 -318.9
2FCOST -1,099 -1,099 OMILKP =40.14 =40,14
3CS ~.2778 -.2778 9LANC =162.1 -162.1
3FCOST -1.018 -1.018 9SGRAN 2.08 2.08
y4¢cs -, 2572 -, 2572 9BGRAN -2.08 -2.08
4FCOST -.942 -.942 OBMIT .3842 .3842
5BMEC -6.6 -6.6 9BCR15 Lhu48 Lu448
5BDFC ~249.9 -249.9 9RCR30 4583 4583
SMILKP -27.78 -27.78 9Cs -.1751 -.1751
5LANC =162.1 -162.1 9FCOST -.641 -.641
5BCR15 .3572 .3572 OGRPD -34.39 ~34,39
5RCR30 4350 . 4350 ODYPD =-222.22 =222.22
5CS -.2382 ~-.2382 0OSGRAN 2.50 2.50
5FCOST -.872 -.872 OBIRAN -2,.50 -2.50
6BMIT L1074 1074 OBMST 1632 U632
6CS -.2206 -.2206 OBMLT 4632 1632
6FCOST -.808 -.808 0CS -.1621 -.1621
7BMIT . 2069 .2069  OTNCAS -. 14632 -.4632
y(o -, 2042 -,2042 OFCOST -2.91 -.594 -3.504
TFCOST -.748 -.T48

1/ These entries are the discounted present values using an 8 percent
discount rate.
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total consumption and terminal value of net worth. Each of these
objective functions represents the discounted present values of the
flow of consumption and/or stock of terminal net worth. The discount
rate reflects the time preference for spendable funds and a discount
for the uncertainty of future revermes. A discount rate of 8 percent
i1s assumed in computing these values.

In the bulk of the analysis the final objective function (CNC)
will be employed under the assumption that farm operators will contirue
to pursue the goal of building an equity in their farm operation, but
not at the camplete expense of foregoing an increasing level of con-
sunption. Comparisons with results from the other objective functions
(CN and CC) should provide some insight into the relative impact of
these two competing goals on the long-run outcomes of the farm opera-

tion.,

4.3 Variations on the Basic Model

The basic model which has been presented up to this point incor-
porates prices, ylelds, perscnal and institutional behavioral con-

L e BT X =9 e, T
straints which correspend o these which "*"t in soclety todaw Onti-

mum solutions will be determined for this basic model maximizing the

CNC objective function for the three levels of initial cash. These
solutions will be used as the norm to which other solutions, subject

to altermative financial constraints will be compared. Such compari-
sons will help to evaluate the potential effects of alternative financlal
constraints on minimm equity, length of repayment period, or other
strateglic variables., The optimum solutions determined by this model

do not necessarily represent the outcome which can be achleved by any
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one individual following such a course of action. But comparisons of
these cutcomes can serve as the basis for recommending courses of
action for a decision maker faced with such alternatives.

The model incorporates a large number of items which can be varled
to compare thelr relative impact on the outcomes as determined by the
model. This section describes the various alternatives to be examined
and presents the changes that must be made in the coefficients of the
LP model.

4,3.1 Goals of the farm operator

Farm operators differ f:mm one another in the goal or set of goals
they hope to achleve. The pursult of one goal may result in a quite
different plan through time than pursult of some different goal or
goals. The objective functions presented in Section 4.2.4 allow com-
parison of three primary goals: (1) meximizing net worth, (2) maximiz-
ing consumption, and (3) maximizing an equally weighted cambination of
net worth and consumption. Each of these primary goals is also subject
to meeting the subgoals contained in the matrix itself. These solutions

will he comnared with the solutions of the basic model. Other runs

will only employ the CNC objective function, which is the combination
of consumption and net worth.

4,3.2 Equity requirements

Although the prevalling equity requirements from institutional
lenders correspond to those in the basic model, it is known that large
numbers of borrowers purchase land and other items with lower down
payment through other lenders. What might be the effect of lower equity
requirements on expanding farm size? What might it imply for financing
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needs? In order to look at these and similar questions, the equity
requirements were reduced from 25 and 40 percent on chattel and real
estate loans respectively, to 10 and 20 percent respectively, on such
loans.

The changes needed to reflect this in the model are handled through
the 1DYPD, iBMEC, iBDFC, and iLANC activities and the RHS (Appendix
Table A.U4). Only the coefficients which change are presented. These
values will allow borrowing to be as much as 90 percent on the pur-
chase of chattel items and up to 80 percent on the purchase of real
estate.

Comparisons of each of these solutions wlll be made with the
basic solutions. The joint effects of initial cash, equity require-
ments, and length of repayment period will also be examined from the
standpoint of determining thelr relative importance on capltal accum-

lation.

4.3.3 Length of repayment period

The entrance of the Federal goverrment into the fleld of agricul-
tural eredit early in this centuryv was instrumental in providing farm
loans that allowed for amortization of the loan and repayment over a
longer period of time than was previousliy possible. But what are the
relative effects on farm expansion of a 40-year loan versus a 20- or
30-year loan? Will the longer loan allow the operator to gain control
of significant amounts of additional capital?

To reflect differing lengths of repayment periods in the model,
additional long term borrowing activities are developed (Appendix
Table A.3). The iBCR10 activities are for investments in buildings
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and facilities and assume a repayment period of 10 years. Real estate
debts can alternately be financed for 20 or 40 year periods through the
1RCR20 or 1RCR40 activities. Three combinations of those borrowing
activities will be examined: (1) iBCR10 and 1RCR20, (2) iBCR15 and
1RCR30 (as in the basic model), and (3) 1BCR15 and iRCRAO.

An innovative means by which real estate might be financed in-
volves deferring principal payments for a mmber of years while the
new organization is becoming established. Then the farm operation
may be able to more easily repay the debt out of a higher level of
income.l/ This possibility is presented in the iDPA10 and iDPA25
activities. These activities completely amortize the debts in about
the same munber of years as the 1BCR15 amd i1RCR30 activities assumed
in the basic model. However, the deferred payment activities require
only interest payments for the first four years and then the loan is
repald over the later years of the loan. These activities are assumed
to be available to the borrower in years 1 and 5 only. By the 10th
year the farm operation should be solvent enough to use conventional

mortgages.

4,3.4 Removal of investment credit allowance

The basic model incorporates investment credit which can be used
as a direct reduction of Federal incame taxes. In view of the current
discussions of tax law revisions, including the suspension of invest-
ment credit, it seems useful to examine the potential benefit of

1/ The Federal Land Bank Assoclations are able to make some loans
of this type. However, it is the author's impression that these are
being used by older farmers with substantial equity who desire cash for
other purposes rather than to help young farmers become established or
expand their farm operations.
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investment credit on the establishment and growth of a farm firm.
Most runs will be made including investment credit. Removal of the
1FEDTX activities for each year are the only changes that need to be
made 1n any version of the model to exclude investment credit. Again
comparisons will be made only with the set of solutions from the basic
model.

4.3.5 Appreciation of land values

Land values have been increasing more or less steadlly for the
last three decadezs. This represents an increasingly larger expense
for the operator who 1s attempting to become established or one who
wishes to expand through the purchase of additional lard. But appre-
ciation of land values may also provide benefits in the financlal side
of the farm operation, by providing a larger credit base as the land
value increases. Thus, 1t would seem that appreciation may affect the
strategies of when and how to gain control of the land resource.

To examine the effect of appreclation of land values on the prod-
uction ard financial organization of the farm firm, solutions will be

PR Y R I L
W

&~ - - A O a V. P - -
VALIICW Wiuwil a ) 2y

ErCent aninuali rate o reclation assumed. Tis
leads to three primary changes: net worth of owned land increases
over time, credit or borrowing potential increases over time, and
purchases of land made at a later point in time are more costly than
earlier purchases. To incorporate thls possibility into the model,
only the iLANC activities must be modified (Appendix Table A.5).
Comparisons will again be made with the set of solutions from the basic

model,
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4,3.6 Lower milk prices

A price of $5.50 per cwt. is assumed in the basic model. But to
what extent would expansion be curtailed by lower prices? 7To examine
the impact of lower milk prices, runs were made with the blend prices
of milk assumed to be $5.15 and $4.80 per cwt., rather than $5.50 per
cwt, as originally assumed. To incarporate this change in the model,
it is only necessary to change the 1TAXY coefficient for the 1DYPD
activities, For milk at $5.15 per cwt., 1TAXY becomes -$562.34, and
for $4.80 per cwt., it becomes -$516.84 compared to -$607.84 per cow
assumed in the original model.



Chapter V
PRESENTATION AND ANALYSIS OF MODEL RESULTS

5.1 Results of the Basic Model

The linear programming results were organized to more readily pre-
sent the effects of the variocus situations on minimum equity, capital
accumilation, and level and structure of debt--the major objectives of
the study. Thus, same data can be directly obtained from the LP solu-
tions, while other items such as debt payments require additional cal-
culations. The first five sectlons of the summary tables present data
on the annual production, income, expenses, and investments of the farm.
The final section provides an armual balance sheet as of December 31 of
each year, and traces these measures of growth over time.

Using comparative analysis, the results from alternative formula-
tions of the model are compared with results from the basic model. The
initial section presents detalled results for each year for the medium
initial cash position used, so as to clearly demonstrate the operation
of the multiperiod LP model. Later sections use abbreviated versions
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5.1.1 Results of the basic model with $70,000 beginning cash

The results for the basic model indicated substantial growth over
the 10-year period (Table 5.1). The rumber of cows milked and the
acres used for forage more than doubled during this period. Since these
production processes are part of the same activity, they change at the
same rate, Corn grain for the dairy herd was produced on the farm the
first four years, but purchased off the farm thereafter. All labor for
the farm operation was furnished by the farm operator and his family

h7




Table 5,1 Sumzary of production and fincncial data for basic model by years and 10-year totals, $70,000 begirning equity

Year 10 Year
Trem Unit 1 2 3 4 5 6 7 8 9 1¢ Totals 1/
Farm QOreanizacicn
Cows milked Head 56 56 56 " 56 93 93 93 93 119 119 -
Cern for grain Acre 55 55 55 55 -—- - --- -— -—- we- .-
Forage production Acre 148 148 148 148 245 245 245 245 314 314 -——-
Total acres Acre 203 203 203 203 245 245 245 245 314 314 ——-
Innur Acguistion or Sales
Lend rented Acre 123 123 123 123 165 165 165 165 -—- - .-
Cern purchased or scld AE, 2/ 45 1 (3) 15 i08 91 87 107 119 139 -
TLecor hired ME, 3/ -~~~ ——- - - 0.6 0.6 0.6 C.6 1.1 1.1 ---
TIrvostzents
Savings account $1000 -—-- ——- .- -—-- .- --- -—- -—- -—- 2.4 2.4
Machinery Acre 203 - -—- - 42 --- - --- 69 .- 314
Dairy facilities CowtR 56 - ——- .- 37 - - -— 26 -—- 119
Land Acre 80 - -——- - - -—— -—— -—— 234 - 314
Incorme Data
Gross incenme $1000 41,1 41.1 41.6 41,8 68.7 68.7 71,1 71.4 90.7 90.7 626.9
Taxcs paid $1000 Q.5 0.7 1.1 2.6 1.6 3.2 4,2 4.3 6.3 5.1 29.5
Investment credit $1006 0.7 1.2 1.3 0.1 1.3 c.l 0.1 0:1 1.1 e.1 6.1
Net inccre ziter taxes $1000 €.9 3.6 11.2 10.9 12,9 12.8 16.9 17.4 24.5 19,1 142.2
Consumpticn $1000 5.0 6.0 6.5 6.4 7.1 7.1 8.5 8.1 11.2 9.3 75.8
Reinvestrment income $1000 1.9 3.6 4.7 4.5 5.8 5.7 8.4 8.7 13.3 9.8 66.4
Building depreciation $10C0 4.5 4.5 4.5 4.5 6.7 6.7 6.7 6.7 8.3 8.3 6.4
Other depreciation $1000 5.8 6.1 5.4 4.0 6.4 5.5 4.5 3.6 6.2 5.1 52.6
Debt Payment
Short-term 4/ 5/ $1000 - 27.4 17.6 10.8 --- &4 .7 30.9 19.0 1.1 13.6 178.7
Buildings 5/ $§1000 ——- 4.4 4.4 4.4 4.4 6.6 6.6 6.6 6.6 8.2 60.4
Land $1000 -—— 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 5.3 21.8
Balance Sheet
Total assets $1000 167.9 164.4 159.8 i56.1 230.6 225.9 219.0. 214.,0 342.0 342.8 ~---
Short-term debt &/ $1000 25.4 16.3 10.¢  a=- 41.4 28,6 17.6 4.3 53.5 44,2 -w=
Long-term debt $1000 57.2 55.4 53.5 51.5 69.1 66.0 62.6 59,1 118.7 113.5 «--
Net worth $1000 85.3 92,7 96.3 104.6 120.1 131.3 138.8 150.6 169.8 185.1 ===
Debt-asset ratio Percent 49,2 43.6 39.7 33,0 47.3 41.9 35.6 29.6 50.4 46,0 =e=

Totals may not add due to rounding.
Corn purchased (or scld) is reported as the acres replaced by (or required to produce) this amount of grain,

1/
2/ Acre equivalent,

Brackered figures indicate corn sold.

3/ Man equivalent,

3 Cne man equivalent is assumed to be 2600 hours.
4/ Short-term debt in years 1 through 7, intermediate term debt irn years 8, 9, and 10,
5/

Total figures include the payment due ¢n Jan, 1 of year 1l1. Thus, these totals are also for a 10 year pericod.

8h
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during the first four years. With the expansion in year 5, labor needs
increased and 0.6 man equivalents (one M.E. equals 2600 hours of labor)
of hired labor were needed in years 5 to 8, and 1.1 M.E. in years 9 and
10. Once the initial supply of operator and family labor is exhausted,
the farm organization changes from raising to buying corn for grain.
With the added cost for hired labor, it is more profitable to buy all
corn for the dalry operation.

Only the minimum requirement of 80 acres of land was purchased in
the first year. Slightly more than the minimum of 200 acres of machinery
was purchased in year 1.1/ An additional 123 acres of lard were rented
in each of the first four years and 165 acres in years 5 through 8. All
cash for down payment had its greatest utility for investment in dairy
facllitles., Thus, investment in additional land was deferred until
year 9 when the size of the operation had increased. A total of 314
acres was operated in year 10, But 1if the graln required by the dairy
operation had been raised on the farm rather than purchased, it would
have required another 139 acres of land with the associated machinery
and labor expense.

The section on income data indicates an initial year gross income
of $41,100. This provides an indication of size that can be related to
the U.S. Census definition of economic class of farms, Taxes paild
represent the net tax bill after reduction fcr investment credit.
Primary generatlion of investment credit occurs in years 1, 5, ard 9,

1/ There are also purchases of approximately 29 acres of machinery
made each year to maintaln this initial stock of equipment, but only
additional purchases are reported in the sunmary table. The same holds
for year 8 replacements of any machinery purchased in year 1 above the
200 acre minimum.
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but portions of the credit have been deferred for use 1n later years.
Investment credit can only be used to offset Federal income taxes.
The taxes actually paid 1n years 1 and 2 consist only of Soclal Security
and State income taxes with all Federal Income tax offset by investment
credit and the balance of the credit deferred to the next year.

Gross income remains fairly constant from year to year, increasing
substantlially only in years 5 and 9 when additional i1nvestments in
production units occur. Net incame follows this pattern to some extent,
but is subject to more fluctuation. Depreciation and most production
expenses remain fairly constant between expansion years, but interest
on short term debt and purchased feed costs show substantial varlation.
Whenever the dalry operation expands, additional forage must be purchased
for the first 5 months of the operation and additional grain purchased
for the first 10 months. This represents a major cash expense in year
1. Payment on short term debt begins in year 2 with the total payment
of principal and interest varying from year to year.

Net income after taxes corresponds to net farm income and 1s the
return to unpaid labor, capital, and management. Consumption with-
drawals are defined as the payment for unpaild labor and management.

The balance of net income after taxes is available for reinvestment
purposes or payment on debt,

The importance of accounting for withdrawals for taxes and consump-
tion in as realistic a manner as possible can be seen 1n this table.

N Withdrawals for consumption and taxes amount to $105,300 for the 10-
year period, and the total would have been at least $6100 more if
Investment credit had not been accounted for. This amounts to substan-

tially more than the $66,400 that was available for reinvestment over
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this period. A failure to incorporate realistic figures for family
1living expenses, Social Securlty, and incame taxes could cause a farm
operator who 1s considering expansion to seriously overestimate his
future repayment capacity.

In considering the debt load that can be handled by a firm, Nelson
[25] discusses the source of repayment by type of debt. Short term
debt for production purposes such as feed and fertllizer can be repaid
out of gross income, given that the buslness is profitable. Debt for
depreciable items such as cows, machinery, and bulldings can also be
pald out of gross income, provided annual depreciation is equal to the
payments. Any excess payment over deprecilation must came out of rein-
vestment income. All repayment of debt on land must come out of rein-
vestment income since land 1s not depreclable.

This approach affords an opportunity to compare the deprecilation
charges for assets with the annual cost incurred through debt payment
ard, thus, can help to identify repayment problems. In line with this
approach, the amounts of annual expenses for depreciation from builld-
ings and other depreclable items are reported along with the annual
payments required for short term, building, and lard debts. It can be
seen that depreciation on buildings 1s nearly equal to the annual pay-
ment on bullding loans. Relnvestment incame exceeds the amount needed
to repay land debt, with the difference used to meet production expenses
and short term debts rather than to pay for additional investment in
land.

The final section of the summary table correspords to amnual
balance sheets for the farm operatlion. In addition to total assets
and net worth, the debt outstanding at the end of each period 1is

separated as to short term or long term debt. The category short temm
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debt includes both debts of a one-year duration and intermediate term
debt which 1s amortized over a filve-year period. The final item is a
debt/asset ratio (D/A ratio) providing an indication of the degree of
risk of the operation. A high D/A ratio indicates greater leverage for
the farm operator ard indicates that he has acquired more total assets
for a glven amount of owned assets than one with a low D/A ratio. But
at the same time, the operator's equity is in a more vulnerable posi-
tion through the principle of increasing risk. This risk is not con~
sidered in the model, but it must be taken into account when making
recommendations based on these results.

Unless otherwise noted, the model uses only short term (1 year)
debt through year 7, and then uses intermediate term or a combination
of short term and intermediate term debt the last 3 years considered
in the model. Comparing shart term debt from the balance sheet sections
for any gliven year with short term debt payment for the following year,
it 1s apparent that intermediate term credit is not used until year 8.
The reason for the lack of intermediate term debt use 1s related to the
cumilative costs of short term versus intermediate term debt and the
repayment capacity of the assumed production unit. A loan of $1.00 on
short term debt requires repayment one year later of $1.08. If neces-
sary, another loan can be granted 1n the next year on some or all of
this money. Conceivably this could contimue for 5 years—the length
of time involved in using intermediate term credit. A loan of $1.00
on intermediate term credit requires 5 anrual payments of $0.2505 or a
total cost of $1.2525. In elther case the annual cost per dollar out-
standing is eight percent. But unless some of thls debt 1s outstanding
for the entire 5-year period after the loan is granted, there 1s no
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reason to finance it through intermediate term credit. In the context
of a long-run plarning program such as this one, where repayment capac-
1ty is such that very little short term debt 1ls needed beyond the third
year following expansion, intermediate term debt 1s used only when the
loan cannot be completely retired within 5 years after the debt 1is
incurred.

The 1l0-year totals for several items are also summarized. The
aggregate impacts of various items can be compared more readily by
observing 10-year totals than by checking year-by-year totals. Yearly
figures will not be ignored, however, since the timing of returns is
also important,

As mentioned in the previous chapter, twc primary constraints on
lending are bullt into the model: (1) repayment capacity, and (2) loan
1limits based on equity by type of asset. The latter constraint is the
1limiting one for the basic model. Initial cash, short term credit,
bullding credit, and real estate credit limits were all utilized to the
limit in year 1. Availlable credit was also fully utilized in the expan-
sion years 5 and 9, but short term credit was not fully utilized in

intervening years.

5.1.2 Cash flow of the basic model

To further illustrate the model formulation ard its effect on
interpretation of the results, the cash flows through time are traced
for the basic model with $70,000 of initial cash (Table 5.2). The
total cash avallable each year is composed of cash on hard at the erd
of the previous year, plus money borrowed, plus gross income received
during the year. Cash disbursements include investments, interest,



Table 5,2--Antual cash flow of basic mcdel for $70,000 beginning equity

Year
Tten
1 2 3 4 5 6 7 8 9 10
-------------------------------------------- $1,0004=mccmeammmeemcemmmcemaseemccemmcem—een—ea=

Cash available Jan.l $70.0 35.6 3.5 33.9 32.8 .59.9 58.4 '58:4 58.4 73.2

+ Money borrcwed 82.6 16.3 10.0 .- 61.2 28.6 17.6 4.3 113.4 -—--
+ Gross inccnme 41.1 41.1 41.6 41.8 68.7 68.7 711.1 71.4 90C.7 90.7
(1) Totcl Cash Available 193,7 93.0 86.1 75.7 162.7 157.2 147.,1 134.1 262.5 163.9
Investoonts 129.2 4.5 £.9 2.0 0.9 3.5 5.2 2.2 121.9 3.2

+ Cash expenses 23.4 14.2 14.1 15.4 37.4 32.3 31.9 33.5 40.8 40.5
+ Interast pavments - 6.0 5.2 4.5 I.6 - 8.1 5.9 5.8 4.5 12,6
+ Principal payments - 27.2 18.2 12,0 2.2 44,5 32.0 21.2 4.6 14.5
+ Saving - --- - --- --- --- --- --- --- 2.4
+ Texes 0.5 0.7 1.1 2.6 1.6 3.2 4,2 4.3 6.3 5.1
+ Conscmption 5.0 5.9 6.5 6.4 7.1 7.1 8.5 8.7 11.2 9.3
{(2) Total cash expenditures 158.1 58.5 52.0 42.9 102.8 98.8 88.7 75.7 189.3 87.6
(3) Cash available Dec. 31 35.6 34.5 33.9 32.8 59.9 58.4 58.4 58.4 73.2 76.3

D

S
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~ and principal payments on previous loans, other cash expenses, money
put into savings accounts, taxes, and consumption. The surplus of cash
avallable over cash expenditures is transferred to the following year.
But within each year a further distinction can be made. Cash avallable
January 1 plus money borrowed must equal all experditures except taxes
ard consumption. These expenditures primarily occur during the first
part of the year and cannot be assumed to be met out of the current
year's income. But taxes, which are due later in the year, arnd con-
sumption, which occurs throughout the entire year, are assumed to be
payable from current gross incane. Hence, the actual amount trans-
ferred to the following year 1is simply gross income minus taxes and
consumption.

In Table 5.1 it can be seen that year 1 has the lowest net income
after taxes of any year. From Table 5.2 it can be seen that, although
no charges for interest payments are yet incurred, other cash expenses
are much greater than for the next three years. This is caused by

having to purchase forage for the first 5 months arnd grain for the first

10 months for the entire herd. In later expansion years, this expense
is mitigated since at least part of the herd has been in production ard
forage and grain are already on hand for those cows. Even without
accounting for lower production levels, high cash needs occur in expan-
sion years. |

By year 4, cash avallable on Jarmary 1 is sufficient to meet all
cash expenses and debt commitments. If intermediate term credit had
been used in year 1, payments on this debt would still be required in
years 5 and 6, possibly restricting expansion in year 5. These two
tables illustrate that the farm operation assumed in the LP model is a
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profitable one, but the model appears to reflect the economic actions
that a farmer may take as he expands his farm operation over time. It
is evident that the primary changes take place durlng the expansion
years 1, 5, and 9. Intervening years produce changes which can be
anticipated as a result of the actions taken during the expansion years.
For example, the investment in dairy facilities implies that additional
cows must be purchased the next two years until raised replacements are
available. Outstanding debt is reduced and incomes rise in the years
between expansion. Accordingly, the presentation of results need only
report data from years 1, 5, and 9, and the summary totals, to have
the essentlal data necessary for analysis, Whenever an exception occurs
to the general expansion pattern shown in Tables 5.1 and 5.2, it 1s
footnoted in the table and mentioned in the text.

5.1.3 Plans for presentation of other results

As discussed in Chapter 3, several modifications are made in the
basic model to test the importance of varlous items on capltal accumi-
lation, debt position, and growth of the farm operation. In order to
clarify the items included in each set of results. Table 5.3 indicates
a name for each model used and defines the status of each of the 1tems
being examined. The basic model that was discussed in Section 5.1.2
is the one titled ""N15%&30." The letter at the start of the name will
indicate whether normal (N) or liberal (L) down payments are required.
Items such as "15&30" relate to the length of repayment required——15
years on bullding debt and 30 years on land purchase debt. CC or CN
indicate that the objective functlon maximizes the discounted present

value of consumption or net worth respectively. Models 11 through 17
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Table 5,3-=Mocel names and status of varfsble items for the basic model and variations from the
bagic model

Teerms Varfed in the Model

Required Length of
Down Payment Repayment Period
Model name Real Objective
and number Chattel Eatate Bldg, Land Function 1/ Other
wemewaDErCeNLmmam~ —me-ey@arg-=---=

1, N15&30 2/ 25 40 15 0 CNC ———

2. N15LICCHN 25 40 15 30 CcN -

3. Nis&lcce 25 40 15 30 cc | ===

4. NL15&4LO 25 40 15 40 CKC -——

5, N10&20 25 40 10 20 CNC -——

6, NDelay 25 40 3 14 3/ 29 cHC -

7. L15&30 10 20 15 30 CcNC ———

8. L15&40 10 20 15 40 CNG -

9. LIO&20 10 20 10 20 ChC -
10. Lbelay 10 20 2} 14 3 29 CNC -

11, NNOCR 25 40 15 30 CNGC No investment credit
12. NAPPFR 25 40 15 3o CNC Appreciation of land
13, NAP&REF 25 40 15 30 CRC Apprecistion of land
values plus refinan=~
cing every 4 years.

14, N$85.15 25 40 15 30 CNC Milk ot $5.15/cwe,
15. N§4.80 25 4o 15 k1v] cre Milk at 54.80/cwc.
16, 1$5.15 10 20 15 30 CNe Milk at $5.15/ewt.
17, L$4.80 10 20 15 30 cNe Milk at $4.80/cwt.

1/ The CNC objective function maximizes the discounted present value of total corsusption over time

and the vatue of net worlh st the end of the 10th year. The two values are weighted cqually, €N
maxinlzes vnly the discounted present value of ending net worth, C€C maximizes only the diecounted

proarial veluy wi Cubsempolon,
2/ This {s the basic muodel which s used a3 the standard of comparison.

3/ Payment of Intereat only for four years, then the loan {s amorcized over 10 years for bulldings
and 25 yrars for land,
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all include 15~ ard 30-year repayment plans, so the items following
N or L are a mnemonic code for the included change in these models.

As pointed out earlier, the primary items of interest centered on
the expansion years 1, 5, and 9, and the 10-year totals. Accordingly,
throughout this chapter and Chapter VI, only results for these years
will be presented with the following modifications. The ammual payment
due in the following year rather than the current payment made, in each
of these years, will be shown in the section on debt payments to illus-
trate the anmal payment required as a result of funds borrowed during
the current arnd previous years. For example, year 1l presently shows no
debt payments, but in the shortened summary the debt payments from year
2 will appear in the year 1 colum for each type of debt. Also the
balance sheet data for year 10 will be entered in the column titled
"10-year totals" so that the final equity positions will be available

for comparisons.

5.2 Effect of Alternative Repayment Plans on Firm Expansion

5.2.1 Alternmative repayment plans with normal down payments

Four models incornorate different sets of repavments with the
traditional lending 1limits: N10&20, N15&30, N15&40, and NDelay (Table 5.4).
This order would be expected to correspord to the ranking of assets
controlled at the end of the time periocd. The substitution of long
term borrowing activities which change the models from N10&20 through
N15&40 result in progressively smaller anmual payments to retire the
loan, although the longer repayment terms mean that the overall sum of
principal and interest will be greater. The NDelay model allows a
farmer with limited repayment capacity to expand more rapidly initially,



Teble 5.4 Lu-zary of resuits from the N15&30, N15640, NiGL20, acd XNDelay oodels to compsre the effect of varistions in repayment terms, $70,000 pegirning equity

Model Name
Nikadl Niiean N10&20 NDelsy
Year —_ 0 Yeur Year 10 Year Year 10 Year Year 10 Year
.o . 1 5 9 Totals L/ i 5 [ Totals 1/ 1 5 9 Totale )/ 1 9 Totals 1/
56 93 19 - 56 93 120 aen 56 87 105 .- 56 100 127 -
53 - - - 55 .es .- ane 55 - - .- 5 .- e .-
146 245 34 - 148 2406 a7 s 148 228 276 .- 148 265 1 .-
03 245 4 -— 203 246 7 - 208 228 27% .- 202 268 1% ==
123 lod -~ .- 121 166 - - 123 148 ——— e 122 186 owe -
%5 iCh 19 -— &5 104 121 - 13 1£9 160 - 45 97 123 -
-—- 0.6 11 - .= 0.6 1.2 +e- o= c.5 .9 - .- 0.8 1.} ==
- .- -=- 2.6 -— - - 2.4 .- --- ~ee 6,2 e - - 0.5
2C3 L2 69 314 phx) o 70 317 203 25 &8 276 202 62 70 334
56 37 26 119 5¢ 37 k24 120 56 31 18 10% 56 bh 27 127
ac e 34 s 8c - 237 n? 50 .-= 196 276 8d ene 254 134
[ PNt 68.7 9.7  626.° L1.1 9.9 91.2  829.1 41,1 64,0 8G.C 586.2 41.1 74.2 96.3 66C.6
0.5 1.6 L) 9.5 G.5 1.7 6.3 29.5 B 1.8 6.4 ic.1 .5 1.3 6.6 29.2
0.7 1,3 11 6.1 0.7 1.3 1 LIS} .7 1.1 .8 5.7 .7 1.6 1.1 6.4
6.9 129 265 2.2 6.9 13.1 k.6 1a2.2 6.9 2.4 23.7 162.¢ 6.9 1.8 25.2  162.3
5.0 7.1 2 75.8 5.0 7.2 11.2 75.8 5.0 1.¢ 10.9 5.7 5.0 1.4 11.4 75.8
1.9 5.8 133 66.6 1.9 3.9 13.4 66.+ 1.9 S.% i2.8 66.3 1.9 6.6 13.3 66.5
“.5 6.7 83 61.4 4.5 6.7 5.3 Hi.% 4.5 6.3 7.4 58.¢ 4,5 7.1 8.7 63.8
5.8 6.4 6.2 2.6 5.8 6.3 6.3 53.2 5.8 5.7 5.C 48,5 5.8 1.4 6.5 36.2
7.4 L.l 136 178.7 7.4 44,9 3.6 178.6 27.4 41.9 12,4 09,0 7.4 48.C 14.6  183.9
4.b 6.6 8.2 oG4 L.l 6.6 8.2 60.4 5.8 8.1 8.5 74,6 2.8 1.4 1¢.7 62.2
1.4 1.4 5.3 21.8 1.3 1.3 5.0 2C.4 1.3 1.6 6.5 5.4 .2 1.5 5.8 2.4
Total assvia S50 167,9 23C.6 3R2.C 2.8 167.9  231.5 i} 45,5 167.9 6.4 2987 303.3 167.9 246.8 3635 3623
shertetern wrot &f $1500 25.6 41.4 53.8 4e.2 25.4 41.6 53.8 &b 25.4 38.8 7.7 47.1 25.4 &b 56.5 46,6
Lorgetetnm ceut 31006 57,2 69,1 118.7 113.5 57.2 €9.8 12C.5  113,7 $7.2 58.3 85.] 76.3 57.2 81,1 1.8 127.6
Net worth $1630 65,3 120,10  1¢9.8 185.1 5.3 120,1 1JC,0 185.4 85.3 118.8  165.7 11%.9 85,3 123.3 172,64 188.2
DebTwasset Talld Jercent 45.2 “1.9 $C.4 46.0 4.2 48.1 30,6 43,3 48.2 45.1 445 40.7 49.2 50,8 52.6 43.¢
1/ Totals mev not add due to rounding.
2/ Acre equivaleat, Corn purehased (o7 sold) s reperced as the acres teplsced by (ar vequired o produce) this smount of grain,
3/ Fan equivalent, Cne man cquivalent (# essumed to te 2600 hours.
4/ Short-term debt in yesrs 1 through 7, intermediste tera debt in yeers 8, 9, and 10.
S/ Flgures are for debt payment due on Jan. 1 ol foilcwing year, Tather then payment hede in current yesr. Total figure Ls for 10 years.

65
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and then make repayment out of a larger income producing unit.

The results do indicate that assets controlled at the end of 10
years follow the pattern discussed above. Cows milked, acres operated,
total assets, total debts, and net worth all respond in this marnner.
N10&20 results show from $40,000 to $60,000 less total assets controlled
than the other 3 models. However, because of much smaller debt out~
standing, the N10&20 model achieved a net worth within $5000 to $8000
of the 3 other models.

A simllar situation occurs with respect to income. Cumulative
gross income for the N10&20 model was $40,000 to $75,000 less, yet the
net income after taxes, consumption, and reinvestment incame are almost
identical for the individual years and especlally for the 10-year total.
Two reasons that may account for the closeness of net incames are:

(1) the time horizon is too short to reflect the actual long-run impacts,
and (2) their relative effects are muted due to the fact that repayment
capacity is mot a limiting factor on the farm operation.

In line with the question of time horizon, it is worth noting that,
regardless of repayment plans, all production and financial character-
istics for year 1 are identical. Hence, 1ln years one to five, the only
differences which occur relate to differences in interest and principal
payments and their effects on net income, equity, and reinvestment
income. The larger debt payments for N10&20 represent a larger drain
on the reinvestment Income generated by the farm organization, leading
to greater use of short term credit in nonexpansion years. As a result,
less cash is available to finance further expansion in years 5 and 9.

Another difference occurs with regard to the balance between short

term and long term debt. In year 1, short term debt was about 31% of
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total debt for all models. In year 10, short term debt was 27% of total
debt for NDelay, but represented 38% of total debt for N10&20, This
increased need for rates of short term debt is a result of the larger
annual payment on long term debt. This diffeerence must come out of net
reinvestment income, thus lowering the amount of cash avallable for other
purposes. However, overall, the farm operation expanded relatively
fast and should be entering a period of years in which the farm operation
would fare much better lncome-wise than with the other repayment plans.
The initial bullding debt will be fully repald in year 11, which would
lead to an increase in taxable income. But the bullding depreciation
will continue to reduce taxable income until year 16. Thus, net income
after taxes of the N10&2C model should increase substantially after

year 11.

5.2.2 Alternative repayment plans with liberal down payments
Examining the effect of the alternative repayment plans in con-
Junctlon with the more liberal credlt terms of 10 and 20 percent equity

for purchase of chattel and real estate ltems respectively, reveals a

A =S ra AF Fla FPavem Arveearmd matd An fvnroact_
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ments made, assets, debts, net worth, and D/A ratio again increased as
the repayment plan changed from that present in the L10&20 model to
those in the L15&30, L15&40, and LDelay models respectively. Likewise,
there agaln are substantial differences in gross income. But net income
after taxes, consumption, and reinvestment income for the entire perlod,
are quite similar, although the L10&20 model accumulated 3-4 percent
less net income after taxes than the other models. Again, there 1s a
greater reliance on short term debt by the L10&20 mocdel to meet annual

expenses.
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The initlial farm organization 1s once more identical in year 1 for
each of the four models. Llkewise, the changes in farm organization
for the four models occur in the same fashlon, but the size of the change
for the various repayment terms differs according to ablility to provide
cash to serve as down payment for additional investments.

5.2.3 Summary of effects of alternative repayment terms

Comparison of the results from the models wilth different repayment
terms Indicates that delayed payment and longer repayment terms can aid
a farm operator 1n expanding the size of his operation. In terms of
total assets, level of production, and gross Incame, the longer terms
help to speed the expansion process. Increases of a lesser magnitude
occur in net worth. But this added size also requires a higher level
of outstanding debt, a higher D/A ratlo with but little increase in net
income after taxes, consumption, or reinvestment income., Each of these
models assumed the same long-range goals of the farm operator. However,
in deciding on the particular strategy to follow, these goals must be
considered 1n line with the other effects arising from contracting long
term debt by thezse wvarinis means.

The comparison of results from the N10&20 and N15&40 models 1llus-
trates how shorter repayment periods slow down the growth process.
Repayment within 10 and 20 years still represents falrly realistic
time periods for purchasing bulldings arnd land respectively. But, 1if
lenders try to set up real estate loans on too short a repayment basis,
the annual payments can easily become more than the farm operation can
handle. On the other hand, i1f repayment capacity is not limiting, there

is little reason to amortize the loan over an extremely long rumber of

years.
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5.3 Effect of Altermative Levels of Beginning Cash on Firm Expansion
and Minimum Equity Levels

5.3.1 Alternative levels of beginning cash with normal down payments

The effects of varying the level of initial cash can be seen from
examining the results for the N15&30 and L15&30 models for $55,000,
$70,000, and $95,000 levels of beginning cash. For the N15&30 model
the most evident effect 1s in the scale of operation—both initially
and over time (Table 5.6). Increasing the level of beginning cash
allows the firm to begin operations on a larger scale in year 1, pro-
vides a larger anmual gross income, and leads to a larger net income
(except for the $95,000 level) ard increased net worth. The relative
change 1n most production and investment levels, gross income and balance
sheet values 1s an increase of about 1 1/3 times from the $55,000 to
the $70,000 level, and an increase of roughly 1 3/4 times fram the
$55,000 to the $95,000 level. However, for net farm income after
taxes, the increases were more on the order of 1 1/4 times to $70,000
and 1 1/2 times to $95,000. This is associated with the exhaustion
of certain fixed resources leading to added cash expenses as output

ince farm machinery for 200 acres is required to he nur-
chased in year 1, this represents a fixed cost for the firm whether

it 1s used or not. Likewlse, there is no cash expense for up to 3000
hours of labor furnished by the farm operator and his family. Once the
scale of the farm operation passes each of these points, the total cost
curve becomes steeper and marginal costs are increased for any given
farm organization. A third point of change occurs when the rnumber of
cows milked exceeds 130, since this necessitates additional investment

in milking parlor capacity. In addition, as net farm income increases,



Table S.6--Coiparison of N15830 resules for threoe leovels of beginning equltys $55,C000, §76,0C0, and $95,C00

Berirning Equity

555000 S7c.000 595 000
fear 10 Year Year 10 Year Year 10 Ycar
Ltem Grit 1 5 9 Totals 1/ 1 5 9 Totals 1/ 1 5 9 Totals 1/
Head 4Le 66 88 - 56 93 119 - 79 127 156 ———
ster acre 38 27 - --- 55 - —— - . aee - -
Ferage production Acre 105 173 231, -~ 148 245 314 - 207 334 412 -
Tctal acres Acre 143 200 231 -—- 203 24 314 aa 207 334 412 -
Trpat Ac-:inizion ar Sale
Lind rented Acre 2/ 63 120 .- .- 123 165 .- ——— 127 254 --- .-
Cora purchased or sold  ALE, 3/ 32 37 123 .- 43 108 119 -—- 140 123 146 --
Leber hired M,E, 4/  --- c.1 0.5 === - 0.6 1.1 =-- 0.4 1.3 1.8 e--
$1060 .- .- - 3.2 .- --- --- 2.4 .- - - 2.2
3 Acte 2C0 -— 31 231 203 42 69 3i4 207 127 78 412
Dailry facilities CowtR 40 26 22 g3 56 37 26 119 719 L8 29 156
Laad Acre 8C - 151 231 80 - 234 314 80 - 332 412
Tneese Doza
T Cress ireeme $1000 251 L8.6 66.5 549.3 41,1 63.7 90.7 626.9 57.5 93.7 118.9 850.9
Taxes d 51000 0.3 1.5 3.7 21.2 0.5 1.6 6.3 9.5 0.4 1.8 8.8 36.3
investoent credit §1CC0 c.3 1.2 0.8 4.9 0.7 1.3 1.1 6.1 c.5 1.9 1.4 7.8
Nel ineene atzer taxes  S1G00 4.7 12.¢C 18.0 113,7 6.9 12.9 24,5  142.2 T 5.6 16.0 31.¢ 165.6
ot fon $1LCY 4.3 6.8 8.9 65.8 5.0 7.1 11,2 75.8 4,6 8.2 13.5 8.0
Rei sent incore 51039 0. 5.2 3.1 47.9 1.9 5.8 13.3 66.4 1.0 7.8 17.5 81.6
Building depreciation $1C00 3.3 5.1 6.4 47.2 4.5 6.7 8.3 61.4 5.8 8.7 106.? 79.4
Other depreciation 5100C 4.7 4.5 4.6 41.3 5.8 6.4 6.2 52.6 7.5 9.4 1.4 67.7
Dibt Faw- ot !
Srort-tern 5/ 6/ §10c0 22,5 33.? 106.0  162,7 27.4 45,7 13.6 178.7 34,0 6l.¢C 17.4  235.9
Duildirgs &/ §1C00 3,5 5.0 6.3 46.9 4.4 6.6 3.2 60.4 5.8 8.6 10,5 78,6
Lund &/ $1000 L. 1.4 3.9 19.0 1.% 1.4 5.3 21.8 1.4 1.4 7.0 25.2
Balasec Sheot Datg
Tetal asscts $1009 135,7 1749 255.7  25%6.5 167.9  230.6 342.¢0 342.8 215.0  300.5 443.9  444.3
Shori-ters debt §/ $1000 20,4 30.7 40.1 33.2 25.4 41,4 53.5 44,2 31.5 56.5 68.1 56.1
Lorg-ters debt $1C00 48.1 56.1 83.7 84.3 57.2 69.1 118.7 113.5 69.3 85.2 154.6 147.9
Net werth $1000 65.5 E8.1 126.9 138.9 85.3 120.1 169.8 185.1 114.2 158.8 221.2 24¢.3
Debt-asset ratio Percent 51.. 49.6 50.4 45.9 49,2 47.9 5G.4 46.0 46.9 47,2 50,2 43.9
1/ Totals may not add due to rounding.
2/ Ouly 63 acres are rented in year 1, bit 120 acres are rented in years 2, 3, and 4. Corn for yrain then increases to 101 acres and corn is

sold oif the fars,
! Azze equivalent, Corn purchased (or sold) Is raported as the acres replaced by (or required to produce) this azount of grain,
Man vquivalest. One man equivalent {5 assumed to be 2600 hours.
5/ Shert-tern debt in years 1 through 7, intermediste tera debt in years 8, 9, and 10.
/ Tigures are for debt payment due on Jin, 1 of following year, rather than payment made in current year. Total figure is for 10 years,

wiisfw
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the progressive income tax takes out increasing amounts of cash for
taxes. Each of these points 1s encountered as the amount of beginning
cash increases from $55,000 to $95,000, resulting in increased average
variable costs and decreased average net returns over this span since
gross income increases linearly (glven the same farm organization).l/

In addition, in a longer-run context, there are changes 1ln the
farm organization as the amount of begimnning cash increases. With
$55,000 initial cash, the only investment made, other than the required
land and machinery purchase, 1s to invest in dairy facilities for 40
head of cows. Corn is produced for grain and no corn 1s bought except
as needed for expansion.2/ With $70,000 initial cash, investments are
again made in dairy faclilities, plus machinery for an additional 3
acres of land. No hired labor is needed and grain production 1is still
included. At the $95,000 initial cash level, there is sufficient cap-
ital to allow the farm organization to speciallize on the dairy enter-
prise using hired labor and purchased corn. Each of these would imply
a different cost curve in the context of a one-year planning horizon
as different resources become fixed.

Two other situatlons can be noted concerning the effect of the

different levels of initial cash. First, at the $55,000 level, capital

1/ Another point of increased cost occurs when more than the
required 80 acres of owned land is used. However, the output of all
solutions requires more than thils amount of land.

2/ 1In year 1, the corn bought 1s necessary for feed slnce the
first corn crop 1s not harvested until 10 months after purchase of cows.
But the fact that corn grain acres are nearly ldentical to cow numbers
indicates that in years 2-4 no corn will be purchased. If corn acreage
is greater than cow numbers, 1t is an indication of the number of acre
equivalents of corn sold. This is due to the dalry activity requiring
82.5 bushels of corn or .97 acres at the assumed production levels.
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is so limiting that only 143 acres are operated in year 1. Thus 67
acres of owned machinery capacity are left idle. However, 1in years 2
to 4, an additional 67 acres are rented and used to produce grain which
is sold off the farm. Since investments can only be made in years 1,
5, and 9, 1t is more profitable (in terms of the objective function)
to make as large an investment in the dalry enterprise in year 1 as
possible, then to expand the corn production enterprise in year 2,
using rented land and idle machinery capacity.

Second, reinvestment income and net cash available for reinvestment
are quite limited during the first year at the $55,000 level, and the
only expansion that can be undertaken In year 5 is to increase the slze
of the dairy herd. This expansion still does not require the full 200
acres for forage production, so the corn grain enterprise is continued

at a reduced level to utilize avallable machinery capacity.

5.3.2 Alternative levels of beginning cash with liberal down payments
Examination of the results of the models incorporating more

liberal credit terms reveals differences in scale again to be the major

7\ T4V raw ot o m T Y T e T L emmd .
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after taxes 1s less than the increases in production levels, gross
income, and balance sheet items. As begimning cash increases from
$55,000 to $70,000, the increase in net income after taxes is about

1 1/10 times, while the increase for these other items is about 1 1/5
times. When beginning equity is increased from the $55,000 level to
$95,000, the increase is about 1 1/4 times for net income after taxes
ard about 1 1/2 times for productlon levels, gross income, and items

in the balance sheet.



Table 5.7--Comparicon of L15&30 rasults for

three levels of beginning equity:

$55,000, §$70,000, ard $95,CC0

Beginnine Equity

355,000 570,000 $95.C00
Year 10 Year Yecr 10 Year Year 10 Year
Teem teit ! 5 9  Totals 1/ 1 5 9 Totals 1/ 1 5 9 Totals 1/
Fsrm Crranization
Cows milked Head 67 102 147 -——— §5 130 179 ——— 111 164 225 -
Corn for grair Acre 22 -—- 137 --- --- --- 167 e --- -—- 208 -
Ferage production Lere 178 27¢ 387 ——— 223 343 472 - 292 431 393 -
Tocral acres Acre 200 27¢ 524 -——— 223 343 639 -—ca 292 431 801 .-
Input Acquisition or Szle
Laod rencal Acre 120 2 -—- war 143 53 - e 161 38 -——- -—-
Corn purchased or sold  A.E, 2/ 98 102 19 -— 150 147 -—- --- 168 236 ~—- -
Labor hired M,E. 3/ .2 9 1.8 =-- .5 1.3 2.5 =-- 1.0 2.0 3.4 ---
Investments
Savings account $10C0 - -——- -—-- 7.5 - - -— 7.0 -—- - .- 8.4
Machinery Acre 2C0 7€ 248 524 223 120 297 639 292 140 370 801
Dairy facilities CowsR 67 3t 42 147 85 45 49 179 111 53 61 225
Lard Acre 80 194 25¢C 524 8C 205 354 639 131 262 4C8 801
Income Data ’
Gross income $10C0 493 7i.4  111.4  736.6 61.9 G6.1 136.¢ 912.8 81.¢ 121.1 17¢.9 1161,9
Taxes paid $1C00 .5 :.C 4.3 26.6 .3 2.6 6.1 30.2 .3 2.C 6.9 35.5
Investment credit $1600 .6 1.4 2.2 7.7 R 1.8 2.8 9.4 .2 2.3 3.7 11,9
Net iocome after taxes  $1000 6.3 17.5 24,3  142.4 5.0 17.9 ic.1  157.9 4.0 18.6 35.3 182.3
Consumption $1000 4,8 £.7 11.1 75.9 4.4 8.9 13.1 81.3 4.0 9.1 15.0 89.8
Reinvestment income $1000 1.5 €.8 13,2 66.5 0.6 9.0 17.0 76.6 - 9.5 20.3 92.5
Building depreciation $1600 5.2 7.4 10.¢ 70.4 6.2 8.9 12.2 84.8 7.7 11.1 15.2 105.6
Other depreciation $10C0 6,5 7.3 il.1 64 .4 8.2 9.3 13.1 718.1 11.4 11,2 16.4 99.1
Debt Favment
Short-term &/ 5/ $100¢C 37.3 61.3 22,7 312.¢6 44.9 75.3 27.5 315.0 58.7 62.7 34.4 465.2
Building 5/ $1000 6.8 9.7 13.2 32.4 8.2 18.7 16.8 111.8 10.2 14.7 20.4 140.4
Land 5/ $1C00 1.8 €.2 11.8 55.6 1.8 6.5 14.4 62.0 3.0 8.9 18.1 83.8
Balarnce Sheet
Total assets $1000 191.,2 319.8 481.1 483.4 228,2 374.5 58:.4  587.2 3C4.2 486.6 738.5 739.2
Short-term dobt 4/ $1000 34.5 S€.3 56.3 81.% 41.5 69.7 104.6 97.8 54.4 85.8 129.9 121.6
long-term debt $1000 84.4 15%.4 232.1 223.5 96.7 172.5 284.1 273.4 129.9 226,0 357.5 344.0
Net worth $1C00 72,3 109.6 162.7 178.7 90.0 134.3 197.3 216.0 119.9  174.8 251.1 272.6
Debt-asset ratio Percent 62,2 65.7 66.2 63.0 6C.6 64.3 66.3 63.2 60.6 64.1 66.0C 63.0

/ Acre equivelent,
/ Man equivalenr.

/ Totals may not zdd due to rounding.
Corn purchased (or sold) :s reported as the acres replaced by (or required to produce)
Ore man equivalent is assured to be 26C0 hours.
4/ Short-term debt in years 1 through 7, interrediste term debt irn years 8, 3, and 1C.

5/ Figures are for debt payment due on Jan. 1 of following year, rather than payment made in current year.

this amount of grzin.

Total figure is for 10 years.
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There again i1s a difference in farm organization in year 1 for the
$55,000 level. The initial expansion of the dairy herd is not large
emough to require 200 acres of cropland for forage production, so 22
acres of corn for grain are raised in years 1 to 4. However, with the
lower down payment requirements, the full 200 acres of machinery capac-
1ty 1s utilized right from year 1.

In year 9, the farm organization turns to production of both the
corn grain and the dalry enterprises at all three levels of beginning
equity. This combination provides a lower cost of production per cow
than would occur if speclalization in dalry production had been con-~
tinued. The low down payment requirements allow a larger sized opera-
tion to be controlled than was possible with the normal down payment
requirements. By purchasing land, annual costs are reduced since the
anrual payment plus real estate tax—when a 20 percent down payment is
made—1is only $25.07 per acre of larnd, compared to $30.00 per acre for
rented land. Lilkewlse, the grain enterprise is not as labor intensive
ard the farm operation becomes a large user of hired labor. These
effects, plus having a large share of net incame taxed at the 33 percent
rate in years 9 and 10, appear to make 1t more profitable to diversify
the farm operation at that point.

As an indication of how costs are changing, the average cost per
cow can be compared including and excluding the grain enterprise in
year 9., Although the farm organization differs, all products are
marketed through the dairy enterprise in both cases, and so average
variable cost per cow provides a basis for comparison. Gross sales
minus net income after taxes approximate variable costs. Dividing this

figure by cow numbers glves the average variable cost per cow. For the



T0

organization shown in Table 5.7 at $70,000 beginning cash, the average
cost in year 9 is $587 per cow. When the grain production activities
were excluded fram the solution, the average varliable cost per cow in
year 9 rose to $608 for 186 cows. Net income after taxes declined in
year 9 from $30,100 to $28,100 and the total for the l0-year perilod
decreased from $157,900 to $155,600. The reduction that occurs in
consumption 1s more than offset by 1ncreased net worth when the opera-
tion camblnes both grain and dairy production, and the overall effect

is to 1increase the obJective function value.

5.3.3 Sumary of effects of alternative beglnning equity levels

The amount of equity available to the farm operator when he wishes
to expand his farm operation can be seen to have a potent effect on
both the speed with which growth can occur and the amount of that
growth. If an operation is underfinanced it may not be able to effec-
tively utilize all 1ts resources. Thus, it is necessary for a farm
operator ard hls lender to examine the entire program and see whether
the probable success of the operation might be lmproved by advancing

2 slightly Jarcer loan than comfortably meets the loan 1imits based on

equlty requirements.

There is also a need to consider relative prices and costs as the
size of the operation changes. If grailn prices are relatively cheap
and the operator does not have the lard quality or managerilal ability
for top corn ylelds, 1t may be more profitable to purchase all corn
for grain. Similar decislons need to be made with other inputs. Like-
wlse, tax management should enter into the decision to determine the

probable impacts of income taxes.
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5.4 Effect of Alternative Down Payment Requirements on Firm Expansion
The results of the N15&30 and L15&30 models for $70,000 begimming

cash 1llustrate the primary differences resulting from alternative
down payment requirements (Table 5.8). As with the comparisons of
beginning equity, the predominant difference appears to be the size
of operation. The level of productlon activity, gross income, assets,
and debts are from 1 1/2 to 2 times as great under the liberal credit
terms as for the normal terms, However, this greatly increased silze
results in only about a 15 percent increase in final net worth and a
10 percent increase in net incame after taxes. This indicates that
the average cost per unit of production must be substantially higher
for the liberal down payment models.

The ending level of debt outstanding for both operations 1s large
compared to most of today's dairy operations, amounting to $157,700
for normal terms, and $371,200 for more liberal terms. The debt pay-
ment for year 10 was $27,100 and $58,000 for the normal and liberal
credit terms respectively, with about half consisting of short and
intermediate term credit payments in each case. Loans of this magni-
tude, even the short term debt portion of them, are beyond the legal
lending limits of many country banks today. In addition, there are
probably few country banks with personnel who are able to properly
assess the advisability of loans of this magnitude on a farm operation.

Farm organizatlon differs among some situations that have been men-
tioned earlier. With normal down payment, the dairy herd does not
require 200 acres for forage production, and all corn for grain 1s
raised on the farm during years 1 to 4. But under the liberal down
payment requirements, no corn for grain is raised until years 9 and 10



Table 5.8-~Summary of results from the N15&30 and L15&3C models to compare the effect of differe-t down payment vequirements,
$70,CC0 begirning equity

Medel Name

WIS&3C L15&30

Year 10 Year Vear 10 Year
Teom Unit 1 3 9 Totals ll 1 5 9 Totals _1_/
Head 56 93 119 - 85 130 179 -
Acre 55 --- - --- - - 167 LLEs
: Acre 14¢ 245 314 . 223 343 472 -
Tetal acres Acre 203 245 314 —e- 223 343 639 —--
ITroar Acquisiticon or Sale
Lamd reatal Acre 123 165 e e 143 58 - .-
Cora purchased or sold AL, 2 45 1C8 119 -—- 150 147 - -
Laver hired M.E. ¥ - 0.6 1.1 aee S5 1.3 2.5 .--
Trv.: ete
e 18 accouat $100C .= ——- -—- 2.4 —— e - 1.0
Machivery Acre 203 42 69 3 123 120 297 639
faicy facilities Cowtk 56 37 26 113 85 45 49 179
Lasd Acre a0 - 234 314 80 205 354 639
Iren e Pora
Gre:s iacone $100C 411 65.7 9C.7 626.9 61.9 95.1 136.C 512.8
Taxes paid $100C 0.5 1.6 6.3 29.5 .3 2.6 6.1 36.2
Tavesiment credit $100C 0.7 1.3 1.1 6.1 4 1.8 2.8 9.4
Yot incime after taxes §100C 6.9 12.9 24.5 142.2 5.0 17.9 30.1 157.9
$160C 5.0 7.1 11.2 5.8 4.4 8.9 13,1 81.3
Rolnvestoent iccoze $100C 1.9 5.8 13.3 66.4 1.5 8.8 13.2 76.6
seilding depreciation $1350C 4.5 6.7 8.3 6l.4 6.2 8.9 12,2 84.3
¢ depreciation $100¢ 5.8 6.4 6.2 52.6 8.2 9.3 13,1 78.1
$100C 27.4 K47 13.6 178.7 &5.9 75.3 27.5 375.0
$100C 4.4 6.6 8.2 0.4 8.2 1.7 16.1 111.8
$100C 1.4 1.4 5.3 21.8 1.8 6.5 14.4 62.0
Total asscts $100C 167.9 230.6 342,0 342.8 228.2 376.5 385.4 587.2
Short~ters debt _’-5/ §$i00C 25.4 L1.4 3.5 44.2 41.5 69.7 1¢5.0 97.8
Leng-term debt $100C 572 69,7 118.7 113.5 56.7 172.5 284.% 273.4
et worth $100¢C 85.3 12¢.1 169.38 185.1 9¢.C 134.3 197.3 216.0
Dudteasset ratio Percint 49,2 &7.9 50.4 4€.0 6C.6 64.3 66.3 63.2

Totals may not add due to rouncing.

rere equivaleat. Corn purchased {or sold) is reported as the acres replaced by (or required to produce) this amount of grain,
Man equivalent. One man equivilent is assumed to be 2600 hours.

Short-term debt in years 1 threugh 7, intermediate term debg in years 8, 9, and LU,

Figures are for debt payment die on Jan. 1 of following year, rather than payment made in current year. Total figure is for
10 years.

ponlr frairafe—
_— Ty e e
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when all grain is ralsed on the farm.

The other major difference 1s that additional purchases of land
above the minimum 80 acres occur in year 5 under liberal terms, but
not until year 9 under normal down payment terms. As mentioned pre-
viously, this is a means of lowering average costs per dollar of reverue
from pursulng a mixed strategy of mllk and grain production.

Liberal down payment requirements allow the farm operator to
acquire control of a much larger operation than under normal terms.

This allows a high sales volume to be reached quite early in the expan-
sion process. If the operator recelved favorable ylelds and prices

for several years and then converted his debts to more conventional
terms, he could probably be much better off in terms of net income after
taxes at the end of 10 years than is indicated when he continues to
expand. However, the danger in this situation 1s the high debt load

ard small amount of equity. The risks of loss are much greater if
adverse prices or ylelds occur than for the individual who uses normal
down payment financing. Under the liberal terms there is little reserve
upon which to obtain additlional credit, 1f needed.

There 1s also a legal difference between buying with 20 percent
down compared to 40 percent down. With less than a 30 percent down
payment, the land would likely be bought on a land contract. In case
of payment delinquency, the land can be more readily reclaimed by the
lender than when the land is purchased with a traditional mortgage.

5.4.1 Minimum equity situations for the N15&30 and L15&30 models
The difference in down payment requirements also makes a substan-
tial difference in the minimum equity necessary to establish a viable
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operation (Table 5.9). When 25 ard 40 percent equities in chattel and
real estate ltems respectively are required, as in the N15&30 model, at
least $50,000 beginning cash is needed to establish a farm operation
that meets the conditions bullt into the model. However, lowering the
equity requirements to 10 and 20 percent down on chattel and real
estate 1tems respectively allows the minimum equity needed to drop to
$35,000. Differences of this magnitude are of crucial importance to a
young farm operator with good management ability who wishes to expand
his dalry operation but 1s short on equity capital.

Comparing the minimum equity position necessary to begin farming
for the N15%30 model with that for the L15%&30 model, it can be seen
that several other benefits besides the smaller initial equity stem
from the lower down payment requirements. Even though the initial
equlty was $15,000 less, at the erd of 10 years each of the production
levels, income figures, and all balance sheet items except net worth
are greater than for the usual lending rules. However, total debts
are nearly double and the D/A ratio 1s 63 percent compared to 45 per-
cent with normal down payment terms. This, of course, 1s the element
of risk comnected wlth the low down payment. If prices and ylelds
remaln favorable, the final outcome will be favorable; but a series
of years with low prices and/or ylelds can more readily lead to bank-
ruptecy for the operator financed beyond normal lending limits.

The fact remains that even $35,000 is more equity than many young
farmers possess. An operation of thls size and level of technology 1s
still beyond the realm of most beginning farmers unless they have
family help. The importance of father-son arrangements may be due to

a lack of new tenure forms making it possible for young operators to




Table 5.9 Effect of initinl equity position on final size of cperation, total inceme, ard final equity
position for the N15%30 and L15%30 models

Seziming cash level 1/

Iten Unit 35,000 <40,400 945,000 450,000 255,000 $70,000  £95,000

H15k30 madel

Couis miliked Head T7.0 38.0 113.0 156.0
Total Income Acra 20%.0 231,90 314.0 412.0
Lond purchased fcre N0 feasible 204.0 231.0 314.0 412.0
Oross incore $1020 393.7  459.3  626.9 §50.9

! et Inccme after taxes $1200 102.4 113.7 152.2 165.6
! Corsurntion $10090 solution €1.9 65.8 75.8 84,0
Reinvestrent incore $1000 ko.5 47.9 £6.4 81,6
Total assots £1000 23C.4 261.0 348.1 450.9
Tatal dcbis $1000 104.5 115.0 157.7 204.0

Net worth $1000 125.9 143.0 190.4 2L6.9

15830 madel

T CCus iiked Fezd 56.0 113.0 122.0 136.9 147.0 179.0 225.0
Total acres Aere 341.0 L02.0 L53.0 LS6.0 524,0 639.0 go1.0
Landi purchased here 31,0 k02,0 483.0 LE6.0 524.0 639.0 801.0
Cross income $1000 477.6 562.5 648.3 £79.0 73G.6 912.8 1161.9

net income after taxes $1000 104.4 117.2 129.1 136.9 1424 157.9  182.3
Cosurption $1000 62.6 67.0 71.2 73.9 75.8 81.3 85.3
FeinvesTient income $1002 41.8 50.2 57.9 63.0 £6.6 76.6 92.5
Total assets $1200 3z22.1 377.3 43: 1 L53.9 433.4 593.0 746.1
Total debts $1099 203.9 233.6 272.6 233.1 3Ch.7 371.2 465.6
net worth $1000 118.2 138.7 183.,5  170.8  183.7 221.8  280.5

1/ To indlecate the nclessary midnimm oquity to berin farmine under the assumed conditions, the
#18430 and L15E30 models were submdtted with berinninge cash successively reduced in 335000 amounts.
Solutions were cbtalned for beginning cash as low as $£53,000 for N15%30 and $35,000 for Li5&30. Delow
these amounts the operatiors could not be established (no feasible solution).

ql
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first prove their ability, and then move to an operation where they
command sufficlient resources to provide an adequate incame. Low equity
insured loans could be one way to stretch a young operator's equity to
gain control of more assets. However, there is also the problem that
1t would keep some 1ndividuals on the farm who would be better off in
same other occupation. New tenure forms may be needed 1f there is a
desire on the part of society to retain the individualistic element
in farming as we have known it 1n the past.

5.5 Relative Effects of Alternative Repayment Plans, Beglnning
Equities, and Down Payment Requirements Examined

The previous sections have independently examined the effects of
each of three different variables on certaln aspects of farm expansion,
when the assumed goals of the farm operator are to maximize a combina-
tion of net worth and consumption. But the relative effect of one
variable or another camnot be readily obtained from such an analysis.
To get some indicatlon of the relatlve effects of these three varlables
on each of several measures of growth, totals at the end of year 10
are compared using index numbers (Table 5.10). For each statistic the
final year total or value for the $55,000 beginning cash level for the
N15&30 model is taken as the base value. The same statistic for other
repayment plans, beginning equlty levels, and down payment requirements
are then calculated as a percentage of this base value. This allows
comparison of the effect of the three variables for each growth sta-
tistic for 24 different cambinations.

For any given item the base number would reflect the combined
effect of the three variables. Using the $55,000 beglnning equity
level for the N15&30 model as a base of 100, the contribution of each




Table 5.10 Comparison of alternztive solutions with basic model solution for various measures of growth

Selution title 1/

Beginning
Item Ease value Faquity M15%30 N15&l0  N10&20 NDelay L15&30 115840  110&20 LDelay
$1000 percent value = = = = = - =« -~ - - percent of base valug= =~ = = = = = = = = — = =
Gross lncome 459.,3 20 $55,005 109 101 33 106 160 161 151 175
127  70,0C0 136 137 128 144 199 200 138 212
73 95,000 185 PRI 75 194 253 252 233 271
Net incore after 113.7 1D 55,000 100 189 Q99 100 125 125 122 126
taxes 127 70,000 125 25 125 125 139 140 135 140
173 65,000 146 146 145 146 160 160 157 161
Consurption 65.8 U0 55,500 100 100 1C0 100 115 115 113 116
17 70,000 115 115 115 115 124 124 121 124

173 95,000 128 128 128 128 136 - 136 135 137

Reinvestiment incame 47.9 100 55,000 100 100 9 101 139 139 134 140
147 70,000 139 139 138 139 160 160 154 161
1'3 985,000 170 170 170 370 193 193 189 194,

Tetal assets 261.0 100 55,000 100 10 a8 1C6 188 192 7 212
127 70,000 133 134 118 141 229 233 174 254
173 95,000 173 174 153 183 268 293 217 321

Total debts 118.0 100 55,000 100 102 77 111 258 266 176 303
127 79,000 134 136 104 147 315 323 204 363
173 95,000 173 175 136 191 395 Loy 253 458
Net worth 143.0 100 55,000 10C 100 97 102 129 129 122 134

127 70,000 133 133 130 135 156 156 149 161
173 65,000 173 173 168 176 166 198 187 204

1/ See Table 5.3, p. 57, foo definition of each title.

Ll
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of the other items to gross income would be calculated as follows:
(1) for repayment terms, use the difference between N15&30 and the
other 3 models with normal down payment. The effect would be 1 percent
for 15&40 years, minus 7 percent for 10&20 years, and 6 percent for
NDelay repayment plans. (2) For beginning equlty, use the difference
between the levels of beglinning equity of the N15&30 model. This
amounts to 36 percent for the $70,000 level and to 85 percent for the
$95,000 level. (3) For liberal down payment terms, use the difference
between the N15&30 and L15&30 models at the $55,000 beginning cash
level. This indicates an increase of 60 percent resulting from the
lower down payment requirements. (4) If the sum of these three items
differs from the index of the item belng measured, the difference is
due to the interaction of the three items. For example, the gross
income level achieved by the NDelay model at the $95,000 beginning
cash level of 194 percent would have zero contribution from liberal
down payment, 6 percent from the repayment plan, 85 percent from in-
creased beginning equity, and 3 percent joint effects. The gross in-
come flor the SDelay model at the same level of 1nitial cash is 271
percent and the increase would be composed of the 6 percent for repay-
ment plans, 85 percent for beglnning equity level, 60 percent for
liberal down payment terms, and 20 percent joint effects. As always,
the index number system 1s partly a function of the base value chosen.
But since the basic model with $55,000 beginning cash 1s near the
minimum equity level to begin farming,, thls solution is used as a base.

It can be seen in the table that the alternative repayment plans
represent the least expansionary factor of the three varlables examined

with the largest increase being 11 percent on total debts for the
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NDelay model. At the same time the N10&20 model resulted in a 23 per-
cent decrease in total debts compared to the N15&30 model. With respect
to net income after taxes, consumption, and reinvestment income, there
was no difference between the different repayment plans for normal
lending rules and very small differences under the more liberal credit
terms.

The contribution of more liberal down payment terms varied from a
low of 15 percent greater for consunption to a high of 158 percent for
total debts. There is also a negative joint effect between liberal
credit terms and increasing levels of begimning cash for net ilncome
after taxes, consumption, and reinvestment income. This 1s probably
related to the urderlying cost structure through the range examined.

This negative joint or interaction effect can be seen by comparing
the index values for any item under the same repayment plans, but with
different down payment requirements. For example, using consumption
with the N15&30 and L15&30 models at $55,000 begimning cash, the contri-
bution of lower down payments is to raise consumption for the l1l0-year
period by 15 percent. When beginning cash is $70,000 the table indi-
cates only a 9 percent increase goes to consumption with lower down
payment, and at the $95,000 level only an 8 percent increase. Similar
comparisons on items such as total debt show a positlve interaction
between increased beginning cash and lower down payments. This suggests
that a farm operator with smaller equity (such as the $55,000 level),
who 1s able to obtain furnds under the liberal down payment terms,
would be better off in selecting shorter repayment periods. Net worth
and consumption would be nearly as great as for longer repayment perilods,
while total debt and the degree of risk would be much smaller.
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In assessing the impact of increasing levels of beginning equity,
it 1s also desirable to note the percentage increase in the amount of
initial cash 1tself and the related effect on each of the statistics
in the table. Increasing the am;:unt of initial cash leads to at least
proportional increases 1n all statistics except consumption when going
from the $55,000 to the $70,000 level. The increases from $55,000 to
$95,000 beginning cash generally result in at least proportional
increases for all statistlcs except net income after taxes, consumption,
and reinvestment income. The impact of increasing the initial cash
position has the least effect on consumption ard net income after
taxes, and the greatest effect on gross income. In general, its effect
i1s much more expansionary than is varying the repayment plans, but it
is less expansionary than obtalning more liberal credit terms. However,
a potential borrower would need to weigh the cost of walting until
additional beginning equity is avallable against the altermative of
following a more liberal credit strategy with the amount he has avail-
able.

Knowledge of the relative effects of these variables on possible
outcomes can be of importance to both lenders and borrowers. Depending
on the goals of the operator, he may decide to choose a different
cambination when his major desire is to expand the size of the business
in terms of size of production units and assets controlled, than if he
is primarily concerned with maintaining an adequate income.

From the results presented in the table, for an operator maximiz-
ing a combination of annual consumption and net worth, it 1s of no
significance to the operator in terms of consumption which of the four

repayment plans considered 1s chosen. But in terms of final net worth,
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primarily in conjunction with liberal down payment terms, there is
some advantage to be galned from using the shorter 10- and 20-year
repayment periods. However, the other items in the table also need
to be considered in making the decislon especially when using liberal
down payment terms. For example, would the delayed payment plan still
seem favorable after considering that net income after taxes is no
greater, but total debts are roughly 1/5 greater than with regular
repayment over 15 and 30 years?

The questions of assessing the importance of these related vari-
ables becomes of much greater importance in evaluating the decision
of using normal versus liberal down payments in acquiring title to
assets. Is an additional 15 percent consumption and 28 percent net
worth adequate compensation for assuming the risk of an additional
158 percent of debt? Farm operators with different amounts of begin-
ning equity may choose to follow different strategles as a result of
examining the potentlal outcomes of not only the primary goals of

consumption and net worth, but also the outcomes of the related measures.

\Nn
N

Exnected Conmunmtion. Net Worth and Debt at the End of 10 Years
by Herd Size N

If dairy farm operators expard along the lines suggested here, it
1s evident that the amount of debt outstanding per farm will increase
sharply. Brake [3] has estimated that by 1980 the average debt out-
standing per farm will be about $48,000 with a D/A ratio of 28.4 per-
cent. For only those farms grossing $40,000 and more of sales amnually
he estimates total assets in the range of $500,000 by 1980. If these
farms had the same D/A ratio as for all farms, this would mean $142,000

debt per farm.
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The results of this study suggest the amount of debt that might
arise on farms with dairy herds of various sizes from following differ-
ent financial strategles (Figure 5.1). This diagram shows the out-
standing debt at the end of 10 years of expansion. Each line segment
represents the debt associated with either normal or liberal down pay-
ments and a glven repayment plan. The points used to plot the line
correspond to the $55,000, $70,000, and $95,000 levels of heginning
equity fram lowest to highest point repsectively, for all but the
N15&30 and L15%30 models. N15&30 begins with the $50,000 level, while
L15%30 begins at the $35,000 level and also has observations at the
$40,000, $45,000, and $50,000 levels in additlon to the usual three.

The diagram illustrates several relationships that have been
brought out earlier. Greater expansions of herd size are realized
from either (1) increased levels of beginning equity, (2) ionger
repayment periods, or (3) more liberal down payment requirements.

This dlagram also allows the amount of debt outstanding to be
estimated for a glven herd slze from following various strategies.l/
For example, a herd slze of 100 cows could be attained by any of 4
borrowing strategies, with the amount of debt outstanding varying
roughly from $120,000 for N10&20 to $215,000 for L15&30. Likewlse,
for a 100 cow herd, consumption in year 10 varies from $9,100 for
N10&20 to $7,700 for L15&30, and net worth varies from $175,000 for

N10&20 to $120,000 for L15&30 (Figures 5.2 and 5.3). In additlon,

1/ The names correspord to the alternative models defined in
Table 5.3 on page 57. In the context of this discussion each name may
be thought of as defining a strategy of borrowing, using a given repay-
ment plan and down payment requirements. The N15&U40 and L15&40 results
are not included since the results are so similar to the N15&30 and
L15&30 results.
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Figure 5.1 Relationship of herd size and outstanding debt at the end of
10 years, by beginning equity, repayment plan and downpayment
requiremenc. 1/

1/ The points on each line correspond to the results of the various
models, defined in table 5.3, page 62, for the different beginning equity
levels ($1,000). For example, the upper right hand point (95) refers to
the $95,000 level of beginning cash for the LDelay model. Because of the
linear relationships the points may be connected with straight lines.
Interpolation can then be used to estimate the required beginning equity

and debt associated with any given herd size,
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Figure 5.2 Relationship of herd size and annual consumption in year 10,
by beginning equity, repayment plan and downpayment require=-
ment. 1/

1/ The points on each line correspond to the results of the various
models, defined in table 5.3, page 62, for the different beginning equity
levels ($1,000). For example, the upper right hand point (95) refers to
the $95,000 level of beginning cash for the LDelay model., Because of the
linear relationships the points may be connected with straight lines,
Interpolation can then be used to estimate the required beginning equity
and consumption associated with any given herd size,
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- Figure 5.3 Relationship of number of cows and net worth at the end of
10 years, by beginning equity, repayment plan and downpay=-
ment requirement. 1/

1l/ The points on each line correspond to the results of the various
models, defined in table 5.3, page 62, for the different beginning equity
levels ($1,000). For example, the upper right hand point (95) refers to
the $95,000 level of beginning cash for the LDelay model, Because of the
linear relationships the points may be connected with straight lines.
Interpolation can then be used to estimate the required beginning equity
and net worth associated with any given herd size,
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we can estimate the necessary beginning equity assoclated with a glven
herd size in year 10 by interpolation between the points for any given
strategy. For a 100 cow herd, about $67,000 beginning equity is needed
with N10&20 compared to only $37,000 for 115%&30.

The L15&30 strategy which requires the least amount of beginning
equity for any glven herd size, also provides the least net worth and
year 10 consumption income, but 1t has the greatest amount of debt
outstanding. This is true for all situations. For any glven herd
size, moving from shorter to longer repayment periods and/or from nor-
mal to liberal down payment requirements, the following occur:

l. The required beginning equity decreases.
2. The amount of net worth decreases.
3. The level of consumption decreases.
4, The amount of debt outstanding increases.

Thus, the dual personality of lower down payments and longer
repayment perlods are brought out rather clearly. They allow a farm
operator with limited capital to obtain a larger production unit per
dollar of equity, but he must accept the risk of a greater debt load

along with a lower level of consumption and a lower net worth than 1if

his beginning equity were larger.

5.7 Summary of the Effects of Alternative Repayment Plans, BE%
Equities, and Down Payment Requirements on the Growth of the

Three primary variables were examined for thelr effects on firm
expansion. With respect to each variable, the primary effects compared
with a given starting cash position were:

1. The extended repayment plans for long term debt made
virtually no difference in total consumption, and only
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slight increases in net worth. However, they can aid a
farm operator in expanding the size of hls farm operation.
The levels of production, gross income, and total assets
were Iincreased with the longer repayment plans, but they
were acconpanlied by an even greater lncrease in outstand-
ing debt. The shorter repayment plans necesslitated a
greater amount of the total debt load to be in terms of
short term debt. No differences in farm organization
occurred as a result of using different repayment plans
for long term debt.
Increased amounts of beginning equity led to roughly pro-

portiocnal increases in net warth as well as for most other
size aspects of the farm: 1level of production, gross
income, total assets, and total debts. However, net in-
come, and especlally family consumptlon, increased less
than proportionally. At the lower equity levels and with
normal down payments the operation was underfinanced ard
could not utilize all resources and still make the nec-
essary lnvestments.

The larger levels of beginning equity allowed the size

of the operation to increase, both 1n year 1 and over
time. The interaction of the increased equity and cer-
tain fixed resources of the firm alsc led to changes 1in
farm organization. With normal down payments, only family
labor was used and both dalry and grain production took
place until the last two years examined for the $55,000
and $70,000 beginning cash levels. With $95,000 beginning
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cash there was sufficient capital to allow specialization
on the dalry enterprise using hired labor and purchased
grain. Similar effects were observed for the lower
down payments, although the lower down payments seem to
act as a substitute for additional beginning cash.
3. Lower down payment requirements brought about modest

increases of 10 to 25 percent in consumption and net worth.
Increases of 1 1/2 to 2 times occurred for the level of
production, gross income, total assets, and debts. The
minimum equity necessary to begin a profitable operation |
was about 30 percent less with the lower down payment
requirements.

The lower down payments allowed speclalization In dairy
production from year 1 on. The ablility to filnance more
purchases per dollar of equlty brought about land pur-
chases 1n year 5 ard discontinuance of renting. Changes
in costs led to production of corn for grain in the final
two years, rather than greater expansion of the dalry
operation.

When the 3 primary varlables were examined Jointly, thelr effects
were seen to be offsetting in terms of some of the outcomes, and rein-
forcing in terms of others. Increased beginning equity combilned with
lower down payments resulted in smaller increases in net income after
taxes, consumption, net worth, and reinvestment income. Thus, thelr
mutual effects seem to offset some of thelr impact when examined inde-
pendently. But for total assets ard outstanding debt, thelr joint
effect was greater than was indicated from the sum of their individual
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effects. Greater beginning cash and lower down payments are camnple-
mentary with respect to these items.



Chapter VI

PRESENTATTION AND ANALYSIS OF MODEL RESULTS
FOR OTHER SELECTED GROWTH VARIABLES

6.1 The Effects of Alternative Goals of the Farm Operator

All results presented thus far have assumed the goals of the farm
operators as desiring to maximize a combination of annual consumption
and terminal net worth (CNC). The results of the N15&30CN and N15&30CC
models 1llustrate the production levels, investments, and financlal
positions from pursuing the alternative goals of maximizing only ter-
minal net worth (CN) or annmual consumption (CC) respectively (Table
6.1).

6.1.1 The effects of maximizing only net worth

The maximization of net worth alone leads to only a small increase
in net worth over that recelved when the goal was maximizing both con-
sumption and net worth. Only $1700 additional net worth was attained
and 1t was accompanied by a $2600 reduction in total consumption.

There is little difference in the results from the N15&30 and
N15&30CN models until year Y. At that point investments in dairy
production are emphasized rather than investing in both land and dairy
as with the CNC objectlive function. This reduces total assets and
long—~term debt while increasing short term debt.

Maximizing net worth alone leads to a much reduced D/A ratlio—
40.8 percent compared tc 45.3 percent. The emphasis on dalry production
in year 9 allows gross income to increase sharply for the final two
years. And in year 10, this $107,100 gross income 1s reduced by only
$1400 for taxes and $9700 for consumption. Thus, $96,000 in cash is

added to final net worth compared with a total of $76,200 cash when
90



Table .1--Su-mary of results froz N15&3C, NI3&30CH, and X15430CC modlels to compare effects of alterrative operator goals, $70,000 beginning

cneity
Fodel Wame
Ni5&3C N15&30CN NiS&30CC
Year 10 Year Year 10 Year Year 10 Year
Tren Uait 1 5 9 Totals 1/ 1 5 9 Totals 1/ 1 S 9 Tocals _!../
Tarm Creanization K
T tcad 5% 53 119 . -es 5€ 94 142 - 56 80 s8¢ ane
k rain Azre 55 -——— .- -—— 4 .- L ——- 55 - 260 -——-
¢ nrcéuction Acre 148 245 314 .- 148 246 374 --- 148 211 211 ==
Tetal acres Acre 203 245 3i4 ——— 2c2 246 374 -—— 203 211 471 -—-
Inpep Acocisition or Sale
Land rental Acze 123 165 -—= == 122 166 254 ELES 123 ——- --- ———
Cern purchzeed or sold  AE, 2/ 45 108 119 --- 4 90 132 --- 46 98 {121) ---
ME. 3/ --- G.6 1.1 --- - 0.6 1.6 === - 0.4 0.7 «-=
$13C - - .- 2.4 -——- - - 4.1 ——- - -== 4 4.3
Mashivery Acre 203 42 69 % 202 [ 23 127 374 203 8 260 471
Daivy factilities CowrR 56 37 26 119 56 38 48 142 56 24 - 80
Land Acre 80 ——- 234 314 80 - - 80 80 131 260 471
Ircoo Dita
ross inoome S1C00 41,1 €8.7 96.7  626.9 41.1 63.1 107.1 66l.6 4.1 59.2 75.9 558.7
Taivs paxd 1000 G.5 1.6 6.3 2%.5 .5 .5 5.0 24.7 .5 3.2 4.1 3.5
Tovesto ot credit 31000 0.7 1.3 1.1 6.1 .7 7 s/ 1.0 .7 .8 .9 5.5
Net jacore after taxes $1030 6.9 12.9 24,5 1.2.2 6.9 13,3 18,5 134.8 6.9 15.6 19,6 145.5
fon $10C0 5.0 7.1 11.2 75.8 5.0 1.3 9.1 73.2 5.0 8.0 9.5 76.9
LUoinceme $1C00 1.9 5.8 13,3 66.4 1.9 6.0 9.4 61.6 1,9 7.6 10.1 68,6
rpreciation $10C0 L5 6.7 8.3 61.4 4.5 6.7 9.7 64.2 4.5 5.9 5.9 53.%
Otier depreciatien $1600 5.8 6.4 6.2 52.6 5.8 6.5 8.8 57.6 5.8 4.9 1.7 48.9
$1060 27.4 46,7 13,6 178.7 27.4 45.0 16,0 138.9 27.4 39.1 17.9 170,2
$1000 4.4 5.6 §.2 6C.4 L4 6.6 9.6 63.2 4.4 5.8 5.8 52.4
$10060 1.4 1.4 5.3 21.8 1.4 1.4 1,4 14.0 1.4 3.6 8.0 36.C
$1C00 167.9 230.6 3:2.¢ 3.2.8 167.9 230.6 313.6 315.4 167.9 245.4 343.9 336.6
$1000 25.4 43,4 53.5 44.2 25.4 41.6 62.5 S51.5 25,4 36.2 51,4 31.7
§1000 57.2 69.1 113.7 113.5 57.2 69.4 82.2 17.1 57.2 §9.5 130.2 125.5
$10C0 85.3 120.1 169.§ 185.1 85,3 119.6 163.9 186.8 85.3  119.7 182.3 173.4
Percent 49.2 47.9 50.4 [ 49.2 +8.1 46.1 40.6 49.2 51.2 52.8 48.5

Tetals ray not add due to rounding.

2/ Acze cquivalent, Corn purchased (or sold is reported as the acres replaced by (or required to produc2) this amount of

3/ Man cgoivalenc. Oae man eguivalent is zisumed to be 2600 hours.

L/ Savin s oceurred in year & ($11CC) and vrar 8 (832(0).

§/ 33000 o investrent credit was deferred :rom vears 6 through § and used in year 10.
E/ Shert=torm debt in _ears 1 through 7, intermediate term deat in years 8, 9, and 10,

7/ Figs

grain.

1 e, ace for @bt payment due on Jan, 1 of following year, rather than payment made in current year. Total figure is for 10 years,

T6
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maximizing both net worth and consumption.

In connection with thls final year, when maximizing net worth,
investment credit was deferred from years 6 to 9 and used to offset
all Federal lncome taxes due in year 10. The goal of maximizing net
worth also led to the use of short term debt to alter the timing of
corn purchases in years 4 and 8, so as to have slightly larger amounts
of investment capital avallable in years 5 and 9. This was possible
at the expense of lower consumption in years 4 and 8.

While the above comparisons show that slight increases in net
worth can be obtalned when pursuing that goal alone, the primary impli-
cations of pursuing a goal of maximizing net worth rather than maxi-
mizing both net worth and consumption may be 'when' rather than "how",
Increases in consumption and net worth are both dependent on a high
level of income, and it appears that maximizing both goals will give a
result near to that attalned when maximizing net worth alone and at
little expense to consumption. The major factor involved when maxi-
mizing only net worth may be the time horizon involved ard the point
at which this net worth 1s to be maximized.

6.1.2 The effects of maximizing only consumption

Little change occurs in total consumption when the objective 1s
strictly to maximize consumption rather than maximize both consumption
and net worth. For the 1l0-year period, the $1100 increase in consump-
tion was accompanied by a $11,700 decrease in net worth., The result
of the N15&30CN model indicated that increased net worth was obtalned
wlth only a small reduction in consumption, but the converse indicates
how increased consumption levels can seriously inhibit the accumulation

of net worth.
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The emphasls on change in farm organization is evident from year 5
on. Dalry herd expansion is reduced, and additional land is purchased.
In year 9, more land is purchased and used in the productiocn of cormn
for sale while the herd size remains the same. Thils orpanization
allows total assets and short term debts to be reduced, while long
term debt 1s greater than for maximlzing both net worth and consumption.
Less hired labor 1s requlred for this organization, thus, reduclng
cash costs.

The effect on farm organization between the goals of maximizing
only consumption or only net worth is quite evident. The emphasis 1is
on expanding the dairy herd with no additional land purchases when
maximizing only net worth. But the emphasis shifts to land acquisition
and limiting expansion of the dairy herd when maximizing consumption.
The emphasis on land ownership reduces gross sales, but allows slightly
larger net income after taxes. The investment in land requires a
larger cash outlay in the year of purchase than land rental, and this
slows the expansion process. However, in terms of operating costs,
owned land 1is less expensive than rented land. An acre of purchased
land with 40 percent down, amortized over 30 years, has an annual charge
of $16.92 for both principal and interest, of which no more than $13.10
of interest is tax deductible. Coupled with the $3.50 real estate
tax, the tax deduction for owned land is at most $16.60 per acre
compared to $30.00 per acre for rented land. ILikewlse, with greater
emphasis on praln production rather than milk production, much less
expense 1s incurred for hired labor. The net result 1s to lower average
variable costs per cow ard allow the farm organization to achleve
slightly larger net lncome after taxes, desplte sharply reduced gross

income.
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The results of the models lncorporating alternative goals of the
farm operator indicate that only minor improvements can be made to
inprove either one singly over what 1s achieved when both are included
in the objective function. But this 1s not too surprising, given the
structure of the model. In order to increase net worth, net income
after taxes and reinvestment income need to be large. But increasing
net income necessarily lncreases consumption as well. And the opposite
is true for any attempt to increase consumption alone. However, the
investments undertaken and the organization of the farm can change to
take advantage of differences in average costs and returns.

Although 1t was not possible to test the ldea with the present
model, 1t would seem that other strategles may arise if different time
horizons were considered. Over time, the dairy facilities purchased
are campletely depreciated out and thus make none or only a small con-
tribution to net worth. But land does not depreciate over time, although
land values 1n general may fall. If the relevant time horizon encam-
passed 25 or 30 years, maximizing net worth alone may lead to a strategy
of emphasizing land purchase rather than dairy production.

6.2 The Effects of a Repeal of Investment Credit

An ald to expanding farmers 1n recent years has been the lnvestment
credlt provision of the Federal income tax laws. This has allowed a
direct reduction of income taxes payable through credit based on
investments in machinery, equipment, arnd bulldings with an expected
life of 4 or more years. A repeal of this provision would reduce the
rate of expansion (Table 6.2). Without the $6100 investment credit,
taxes pald increased by $5700, and net income after taxes was reduced

by $7000.



Table 6.2--A comparisca of resuits with and without investment credit, §70,000 beginning equity

Mndel Name

N15&30 MNOCR
Year 10 Year Year 10 Year
.t 1 5 ) Totals 1/ 1 5 9 Totals 1/
e Iadt - -
Head 56 53 119 --- 56 9¢C 116 .-
Acrte 55 --- .- - 55 --- .. -
Acre 148 245 314 - 148 238 3C6 LR
Acre 203 245 % - 203 238 306 -—-
Acre 123 165 - --- 123 158 ——— -——
AE. I/ 45 18 116 --- 45 116 118 -
ME, I/ -— 0.6 1.1 - .- 0.6 1.1 ==
$1000 - - -~ 2.4 - .- - 10.0
! inery Acre 203 42 59 314 203 36 67 ace
Datry fzeilities CowtR 56 37 26 119 56 34 26 116
Land Acre 80 -~~~ 234 314 80 .- 226 306
Treoe Thata
Croes inceme $1000 L1 63.7 9c.7? 626.9 41,1 66.9 88.2 614.2
Taxes paid $1¢C0 0.5 1.6 6.3 29.5 1.2 2.7 7.2 35.2
svostient eradit $1030 0.7 1.3 1.1 6.1 .- .- - -
X ¢ alter taxes $1000 6.9 12.9 24.5 162,2 6.2 11.0 22.9 135.2
Sliuen $100¢ 5.0 7.1 11.2 75.8 4.8 6.4 10.6 73.3
Reitwvesisear income $10C0 1.9 5.8 13,3 66.4 1.4 4.6 12.3 61.9
Zu.lding dazreciation $1050 L.5 6.7 8.3 61.4 4.5 6.5 8.1 6C.2
Cihier Jdepreciation $1000 5.8 6.4 6.2 52.6 5.8 6.2 6.0 51.8
$1000 27.4 447 13.6 178.7 27.4 43,6 11.3 131.8
$£1000 4.4 6.8 8,2 60.4 4.4 5.5 8.c 55.6
§1ic00 1.% 1.4 5.3 21.8 1.4 1.4 5.2 21.6
$1CCY 167.9 230.6 332.¢ 3428 167.3 2247 331.8 340.6
$1000 5.4 41.4 53.5 44,2 25.4 40.4 s52.1 51.4
$1o0c 57.2 69.1 118,7 113.5 57.2 67.8 115.3 11C.1
et worth 31600 35.3 120.1 169.8 185.1 84,7 116.5 164.4 179.1
Lebt-asset ratio Percent 45,2 47.9 50.4 46.0 49.4 48.2 50.5 47.4

/ Tortals may not add due to round.ng.

! Acre cquivalent. Cera purchased {or $01d) i5 reported 25 the zcres replaced by {or required to produce) this amocunt of gratina,
/ Man cguivalent, One ran eguiva.ent is assumed to be 26C0 hours,

/ Stort-term debt in years 1 thro:gh 7, intermediage term debt in yecazs B, 9, and 10.

/

5/ Tigures are for debt payment du: on Jan. 1 of follcwing year, rather than payzent made in current year. Total figure is
for 10 years,

g6
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The primary effect of no investment credit 1s the direct reduction
of net income after taxes and the related decreases in the size of
operation. This 1s apparent in the smaller level of the productive
enterprises and a lower level of net worth. Lower repayment capacity
results 1n a greater use of short term debt. Total short term debt
payments are greater and while short term debt outstanding at the end
of year 9 was less, additional borrowing was necessary in year 10,
Brooker and Herr [6] estimate that about one farmer in five uses in-
vestment credit each year, with an average increase in dilsposable in-
come per farm of one percent per year. For the growth situation
assumed 1n this study, the increase in disposable income averages over
four percent per year.

If the lnvestment credit provision were not available to farm
operators, 1t would mean a slower growth rate and a greater rellance
on short term debt, thus making, the operation more vulnerable to adverse
consequences. It would also mean the loss of a valuable tool for tax
management. New equlpment purchases are often undertaken in years of
high income so as to reduce the income tax payable. Such purchases
can still be used as a tax management tool through rapid depreciation;
but loss of investment credit means that it wlll no longer directly
reduce the tax blll. Investment credit has provided a relatively
simple way to reduce taxes in years of very high lncomes whlle making

needed investments.

6.3 The Effects of Appreclation of Land Values

Appreciation of land values has been occurring over the past three
decades in the United States. Two primary benefits accrue to lard
owners from appreclation: (1) increased credit to keep 1ln reserve or
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use for additional borrowing, and (2) increased returns when the land
is sold. In the NAPPR model, a 5 percent rate of appreciation 1s
assumed, and this appreclation 1s reflected through increased real
estate credit for land owned over time, higher prices for land pur-
chased at later points in time, and increased values for net worth.
Thus, land bought at $350.00 per acre in year 1 with the 40 percent
down payment requirement would allow up to $210.00 to be borrowed to
finance its purchase. By year 5 this land would be worth $425.23 and
would then provide $255.25 of real estate credit. This means credit
reserves could be increased or additional money could be borrowed,
using the land as collateral. By year 9 1ts value would have risen to
$517.11 and furnish $310.27 of real estate credit. Similar effects
would apply to land bought in years 5 and 9.

The NAP&REF model includes these same coefficlients, but also
allows for refilnancing of outstanding loans on land purchases. Over
time, the principal 1is repaid and some lenders allow additlonal borrow-
ing to be undertaken up to the original value of the loan, as long as
the original property has not declined in value,

Comparing the results of the NAPPR model with the basic model,
N15&30, it can be seen that in year 1 the same organlizatlon, income
levels, etc. occur (Table 6.3). The only changes are that total assets
are higher and the D/A ratio 1s lower, due to the appreciation of land
values.l/ In year 5 expansion of the dairy operatlon 1s less than in
the basic model; land rental ceases, and 182 acres of land are purchased.

1/ With $95,000 of beginning equity, 223 acres of land was pur-
chased in year 1 rather than just the required 80. At the lower begin-
ning cash levels, the land purchases were deferred until a moderate-
sized dalry herd was established.



Tadle 6.s5-=5wmary of results from the NIEX30, NAPPR, ard NAP&RET mocels to examine the cffects of land appreciation and refivancing, $70,000
begluning equity

Model Nanme

N15&%30 NAPPR NAPAREF
- Year 10 Year Year 10 Year Year 10 Year
. ; | 5 9 Totals 1/ 1 5 g Totals 1/ 1 5 9 Totals 1/
Ttom Unit = = —=
N a1 ilead s 93 119 -— 56 73 105 . ==s 56 73 108 -
Cern fcr grain Acte 55 - - - 33 70 97 --- 55 71 1co .-
Forage production Acre 148 245 314 .- 148 152 n - 148 194 284 -
Tetal acres Acre 203 245 314 ee 203 262 374 —— 203 265 384 -
Ircut Acquisition or Sale
L22d rontal Acre 123 165 .- -—- 123 - - -——— 123 . .- -—- -
Cora ;i\,:g‘n_].‘ed or sold AE, 2’ &5 108 119 - 45 10 22 -—— 45 2 24 ———
Lab.r hired M.E, 3/ --- 0.6 1,1 --- .ee 0.3 1.0, =-=- -—- 0.3 1.0 =~--
$1600 - - .- 2.4 - ——- - 3.0 - - - 2,0
) T cre 203 L2 69 3 203 59 112 374 203 62 119 384
Laivy fecilitices CowtR 56 37 26 119 56 17 32 105 56 17 35 108
Acre 80 -wa 234 314 a0 182 112 374 80 185 119 384
HERE:]
focs income $1000 41,1 B5.7  90.7 626.9 41,1 53.9 79.9 545.7 41.1  S4.4  81.8 551,7
vaid $1006 .3 1.6 6.3 29.5 .5 3.6 3.8 28.C c.5 3.8 3.7 27.9
sE credit 1060 .7 1.3 1.1 6.1 .7 .7 1.4 5.8 c.? c.8 1.5 6.0
et incoce after taxes  S1000 6.2 12.9 24,5 142.2 6.9 16.7 20,2 135.% 6.9 17.3 20.2  139.2¢
CConsneptivn $1000 5.) 7.1 11,2 75.8 5.0 3.5 9.7 4.8 5.0 8.6 9.7 4.7
Reinvestrent income $16C0 1.3 5.8 1.3 66,4 1.9 8.2 10.5 64.6 1.9 8.7 10.5 64.5
Building Jenzeciation $1000 4.5 6.7 3.3 6l.4 4.5 5.5 7.4 54.8 4.5 5.5 1.6 55.2
0l.er deprectiation $1600 5.3 6.4 6.2 52.6 5.8 5.4 7.2 50,4 5.8 5.5 1.4 51.0
Pebt Das—ent
T Shart-tern i/ 5/ $1000 27.4% 45,7 13.6 178.7 27.4 40.0 13.0 175.5 27.4 40.3 13.3 178.1
Bailéing 5/ $1c00 4,4 6.6 8.2 6G.6 4.4 5.4 7.3 53.8 4.4 5.5 7.5 54.6
Land 5/ $1000 L5 1.4 5.3 21.8 1.4 5.4 9.4 46.0 1.4 5.5 9.9 41.4
Balac~ Sheap
Total assets S1CC0 167.9 230.6 342, 342.8 16°.3  275.% “14.3 0 422.7 169.3 277.7 424.8 &33.1
Short-tern debe 4/ $1000 25.4% S WA 53.5 46.2 25.4 3i.n 50.8 41.8 25.4 37.3 51.9 42,7
Long-tera debt $1000 57.2 63.1 118.7 .25 7.2 168.4 160.7  135.2 57.2  110.2 169.0 163.4
Vet worth $1cco B5.3 120.1 189.8 1%5.1 86.7 130.0 2C2.8  225.,7 86.7 130.2 203,99 227.0
Dol assetl ratio Porcent 49.1 47,9 5C.4 46.C 45,8 52.8 1.0 b, 6 48.8 31 52.0 47,6

g6

Totals zay not add due to rounding.

Acre equivalent. Corn purchased (or sold) 1s veported as the acres replaced by (or required to produce) this amount of grain.

Mz cquivaleat. Cre man equivalent {5 assumed to be 2600 hours.

Short-term dobt in years 1 through 7, intermediate term debt in ycars 8, 9, and 10,

Figu:es arc for debt payment due on Jan. 1 of following year, rather than payment made in current year. Total figure is for 10 years.
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Additional land and dairy facllities are purchased in year 9. Overall,
more lard 1s purchased and at an earlier point in time. With land
ownership, the operation continues to raise all corn for grain rather
than buylng corn.

The decreased emphasis on dairy production leads to lower gross
incomes, while total net income after taxes is only $2800 less. Al-
though net income 1s lower overall, it is higher in years 4 to 6.

Total assets and net worth both increase substantially over the
10 year period. Of course, this increased net worth 1is only realized
if the property 1s sold. Also, 1f sold, the increase 1n value would
be subject to capital gains tax, thus offsetting part of this gain.

The impact on the debt structure of the farm operation is one of
the more important factors. Short term and building debt are samewhat
less when land appreciation 1s considered, while land debt increases
substantlally. But whlle the land is the collateral that makes this
borrowing possible, not all money borrowed against the land 1s used to
purchase land. In year 5, borrowlng against land was $3800 greater
than was needed for the 182 acres purchased. In year 9, the difference
amounts to $15,400. Thus, land appreciation increased the overall
borrowing capacity of the farm operation arnd allowed more of its debt
load to be in the form of long term debts—even though part of this
money was used to meet other expenses. Land appreclation thus operates
as a substitute for lower down payment requirements for an operator
who owns land.

Appreciation of land values and generally rising prices has no
doubt led some individuals to make investments sooner in time than they

may otherwise have done. Land purchases made at an early point in time
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have often proven to be cheaper in terms of their initial cost per
acre. They have provided additional credit on loan funds as time
passed, and they have been repaid with "cheaper" dollars. Once farm
operators begin to expect appreclation, they place more emphasis on
land ownership.
6.3.1 The effects of land appreciation and refinancing real estate
loans

The effect of also allowing refinancing of real estate (NAP&REF
model) allows slightly greater expansion to occur since this increases
the amount of long term loans which can be obtalned. In some cases,
however, farm operators may prefer not to use this credit except in
case of unexpected expenses. They may treat it more as a credit reserve.
As the loan 1s repaid, thils amounts to an lncreasing proportion of the
loan. After 9 years of payments on the 30-year loan, only 1l percent
of the principal had been retired. Over a longer perlod of time, this
would represent a much greater source of credit reserves or expansion

capital for the farm operator.

Tlr Desd Ame
L Y A S N N N e d

A milk price of $5.50 per cwt. has been assumed in the previous
models, corresponding to the blend price currently being receilved in
south central Michigan. It was polnted out that repayment capacity
was never the limiting factor, with the prices and ylelds assumed in
the model. By lowering the price of milk, we get an indication of

when repayment capacity begins to limit growth and its effects.

6.4.1 Normal down payment requirements and lower milk prices
With milk at $5.15 per cwt. and normal down payment requirements,
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repayment capacity is still sufficlent to allow the same lnvestments
to be made in year 1 as with the basic model (Table 6.4). However,
lowering the price to $4.80 per cwt. brings about a different invest-
ment pattern in year 1. More long term debt 1s assumed, but short
term debt is limiting, and 33 acres of machinery capacity go unused
in year 1. By shifting from short term to long term debt, the anmal
payments are reduced. Related to this is the emphasis on purchasing
larnd rather than renting. Land ownership allows additional long term
debt to be acqulred, and the annual cost per acre of larxd is less than
for rented land,

As the milk price is lowered, the emphasis in farm organization
shifts from milk production to a combination of grain and milk prod-
uction. Land acquisition 1s undertaken right from year 1 at the lowest
milk price. The changes allow the anmual average variable cost per
cow to be reduced over the other farm organizations. In the N15&30
model, average variable cost was over $600 per cow in year 1. But as
the income from milk sales per cow declines, 1f becomes necessary to
switch to less coétly production procedures. The average variable
cost per cow in year 1 drops to about $550 per cow urnder the revised
organization with milk at $4.80 per cwt. Even with this lower cost
structure it barely meets the minimum consumption level of the farm.l/

Consumption and net worth are, of course, substantlally reduced
with the lower milk prices. Even with milk at the lower price, however,

the operatlion is able to adjust the farm organization and make consid-

erable growth.

1/ With $55,000 beginning cash, the farm operation was not able
to meet even this minimum with $4.80 milk.



Table 6.4 Cozparison of basic =mocel when =ilk prices sre varied from §5.50 to $5.15 and $5.80 per cwe., $7C,000 begir-ing equity

_ n15530 . 555,15 NS4.8C
Year 10 Year Year 10 Year Year 10 Year
. 1 5 5 Totals i/ 1 5 9 Totals 1/ 1 5 [] Totals 1/
Trem Unit = hd ~
Farn Nreesization
Head 56 93 119 ==- 5 76 1C5 —— 46 56 81 -

v iur grain Acre 55 - . - 53 2 - .- 2/ 43 55 77 ~—-
Forawe proeduction Acre 148 245 31 — 148 201 276 -—— 122 L9 214 ———
Tetal zcros Acte 203 285 Ji4 -— 203 203 276 - 167 204 291 -

Tt i Sale

Acre 123 165 .- .- 123 2 - - 3 4 _——- TS .=

sold  AE. &/ 45 108 119 - ] 88 98 - 2/ 38 18 - -—-

ME. 5/ --- C.6 1.1 =-- .-- 0.3 0.9 --- -—- - 0.5 -
1000 c-- -—- .= 2.4 -——— -—-- -—- 1.0 .- -—- .- 1.0

Acre 203 42 69 3is 203 - 73 276 2C0 4 87 291

CoutR 56 37 28 119 56 20 29 105 46 1¢ 25 81

Acre g LTS 234 314 80 121 15 276 163 41 87 291
: $1000 41,1 68,7 90.7 626.9 38.6 2.9 74.9  521.4% 29.6 36.7 54.6 386.1
Taxves faid $1000 0.5 1.6 6.3 25.5 .3 2.4 3.0 20.1 .3 W7 1.5 12.6
Tivesient credit $1000 ¢.7 1.3 1.1 6,1 .3 7 1.2 5.7 .2 1.4 1.1 5.0
Net ingcone after taxes  $1000 6.9 12.% 24.5 142.2 4.5 12.7 17.7  115.2 4.0 10.5 12,7 88,5
§:CC0 5.0 7.1 11.2 75.8 4.2 7.0 8.8 66,3 4.0 6.3 7.1 57.0

51000 1.9 5.8 13.3 66.4 0.3 5.7 8.9 48.9 -—- 4,2 5.6 s
ing Supreciation $1000 4.5 6.7 8.3 6l.4 4.5 5.7 7.4 55,6 3.9 4.5 6.0 45.6
ivnreciation $1000 5.8 6.4 6.2 52.6 5.8 4.4 5.8 46.2 5.1 3.7 5.6 4C.8
$10¢ 27.4 4407 13,6 1787 7.4 37.5 2.4 179.5 24,4 22.5 10.2  147.5
$1030 A 6.6 7.9 6C.4 4.4 5.6 7.3 4.6 3.8 4.5 5.9 45.0
$1000 1.4 1.4 5.6 21.8 1.4 3.4 4.7 28.6 2.8 3.4 4.9 3.6
Bal-+ice Sheot

Lotal assets $1CC0 167.9 235.6  342.0 342.8 166.3 231.8 3C1.4 73,1 194,2 274.( 269.8
Shert-tern Jdett 6/ $1GC0 5.4 41,4 53.5 44,2 25.4 34.8 47.6 39.1 22.6 2C.8 53.C 448
Long=tors debeo $100¢ 57.2 69.1 118.7 113.3 57.2 65.3 104.0 98.2 69,2 5.5 95.4 91,2
Net werth 31000 85.3 120.1 189.8 185.1 83.; 111.7 149.8  16l.1 81.3 97.9 126.2 133.8
Dobr-assct ratio Percent £9.2 &7.9 5C.4 LE,Q 49.7 51.8 50.3 e L 53.¢ 49 .6 54.C 50.4

L 5 may act add due to rounding,
2/ Cern grain produced™was 78 acres in years 2, 3, and & and corn was sold each of these years.
reated irereased to 37 acres for yoars 2, 3, and 4.

i/ Acre cquivalent, Corn purchased (or so.d) fs voperted as the acres replaced by (or required to produce) this amount of grain.

5/ Man equivaient, Cne man equivalent i assumed to be 2600 hours,

&/ Shurieterm debt im years 1 through 7, intermediate term debt in years 8, 9, and 10,

1/ Figures are fer Jdebr payment due on Jan. 1 of following year, rather than paysent made in current year. Total figure is for 10 years.

cot
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In view of the above results, i1t would appear that a dalry organ-
ization that expanded 1ts operations along these lines should be able to
withstand some rather severe price drops. Repayment capacity still
appears to be sufficlent to support an ongolng operation, as the debt
load for the N$4.80 model 1s nearly as large as that of the N15&30; but
there is greater emphasis on long term debt. The farm operator and his
lender may be able to shift more of the debt to intermediate or long
term debt, thus lowering his annual payments. But thils will depend in
part on what the debts consist of—feed bllls, machinery, or whatever,
Further expansion may rnot be possible, or at least proceed less rapidly,
and family living experditures would have to be reduced, but the farm

operation need not be forced out of business.

6.4.2 ILiberal down payment requirements and lower milk prices

The effect of lower milk prices in conjunction with liberal down
payment terms alters the farm organization right from year 1, even
with milk at $5.15 per cwt. (Table 6.5). The initial expansion of the
farm reduces herd size and emphasizes land purchase compared to the

btodmed vt 2 millz mrice af ¢ oN e brineine about s
rice oI To.20 nginge abour. 2

> e a—— o

shift toward more long term debt and reducing amnmual payments. In
year 1, long term debt is nearly 7/10 of the total debt in the L15&30
model. The proportion of long term debt rises to over 3/4 in the L$5.15
model and to 9/10 in the L$4.80 model. By year 9, the proportion of
long term to total debt was slightly over 70 percent for all three
models.

While the inltial year organization differed between the L15&30
and L$5.15 models, the expansion in years 5 arnd 9 proceeded along
similar lines. Both models specialized in mllk production untll year 9



Table 6.5--Comzparison of liberal down payment requirement results with milk prices at $5.50, $5.13 wnd $4.80 per cwr., §70,600 beginntug equity
Madel Nare
115630 L55.15 L$4.80
fcar 10 Year Year 10 Year Year 10 Year
Ttes talc 1 5 9 Totals 1/ 1 5 9 Totals 1/ 1 5 9 Totals 1/
Earn Grow izatfon
Cows malned Head 85 130 179 -~- 79 113 151 --- S 64 128 -
Corn for grain Acre - - 167 .- - —— 141 - 44 50 126 -
Torage preduction Acre 223 343 472 ——— 287 296 338 —— 156 169 336 amm
Total acres Acre 223 363 639 -— 2067 256 539 =—-- 200 219 462 -
Inpt fcq.:isitien or Sale
Lind Tertal Acre 143 58 -—- - —— —— —— —— --- .- --- .-
chased or sold AL, 2/ 150 147 - - 141 200 32 - 61 27 (&) —a-
4 M.E, 3/ .5 1.3 2.5  --- .4 1.0 1.9  --- .1 .1 1.5 a--
Tcccunt 51000 .. --- - 1.0 .- - - 5.3 --- --- — 4 2.9
. hera 223 120 297 639 207 89 243 539 200 19 167 5/462
Da-’l facilities CowtR 85 45 &9 178 73 34 38 151 59 5 64 128
Land Acre 80 205 354 639 207 89 243 539 200 19 243 462
Trcore Dogs
Gross income $1000 61.9 96.1 136,0 912.8 54.0 78.2 1¢8.2  753.1 37.8 41,9 BS.7 496.0
Taxes pard $ieco .3 2.6 6.1 30.2 4 4 2.2 16.8 4 .6 1.0 i0.1
Tavestment creodit $1000 R 1.8 2.8 9.4 .5 ) 2.2 8.0 4 1.1 2.0 6.7
me aft.r taxes  $1000 5.0 17.9 30.1  157.9 5.7 6.5 20.0 117.8 5.2 9.2 i5.2 89.7
tica $1000 L.l g.9 13.1 81.3 4.6 4.9 9.6 67.2 4.4 5.8 7.9 57.4
eat ncome $1CS .6 9.0 17.0 6.6 1.1 1.6 10.4 50.6 .8 2.4 7.3 32.3
Tuildiag Jdopreciation $100 6.2 8.9 12.2 84.8 5.8 7.9 10.3 75.4 4,7 5.0 7.7 54,2
Qiter Jdepreciation $1000 8.2 9.3 13.1 78.1 7.5 7.6 10.8 67.3 5.5 4.9 11.6 57.1
Debr Pav r(*'ﬂ:
Short-tera 6/ 1/ $1000 44,9 75.3 27.5 375.0 41.7 66.2 23,5 346.4 15.5 12.8 18,5 109.2
Tuildig 1/ §10C00 8.2 11.7 16.1 111.8 1.7 10.4 13.6 99.6 6.1 6.1 11,5 71,8
Taid 2/ $1000 1.8 6.5 144 62.0 4.7 6.7 12.2 70.0 4.6 4.6 10,5 57.8
Builance Sherg
Total ascets $1000 228.2  376.5 585.4 587.2 256.1  344.7  490.0 488.8 211,0 214.8 419.6 417.1
Shert-torm éedt 6f $1000 41.5 €9.7 104.0 97.8 38.6 61.3 88.6 83.7 14,3 8/ 11,4 7.0 7C.2
Lung=toerm debe $1060 86,7 172.5 28L4.1 213.4 128.1 162.3 2346  225.2 111.9 99.4 205.4 197.8
Net worth $1C00 90.0  124,3  197.3 216.0 £9.4 121.1 166.8 179.9 84.8 104.0 1406,2 149,1
Debt-asset ratio Percent 60.6 64.3 66.3 63.2 65.1 64.9 66.0 63.2 59.8 51.6 66.6 64.2

Tetals
Acre equivaloat,
van equivalent,
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ray not add due to rounding,

Corr purchased (or sold) 1s reported as the acres repiaced by (or required to produce) this amount of grain,
Onc man equivaleat is ausumed to be 26C0 hours.
Saviny occurred in year 7 racher than year 0.

An additicnal 76 acres of machinery was purchased in year ‘5.

This was used with 76 acres of rented land to raise 126 acres of corn in

HOT

Short-torm Jobt in vears 1 through 7, intermediate term debt in years 8, 9, and 10,
Figures are for debt payment due on Jan, 1 of follewing year, rather than payment made {n current year,

Total figure is for 10 years.
Purchases of bulldings and iand in year 5 were firanced on short-ters credit.
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when corn production was also undertaken.

But in the L$4.80 model, cash is more limiting. The initilal
acreage operated was limited to 200 acres, just utilizing the fixed
supply of machinery. Most, but not all corn is raised in years 1 to 8,
ard all corn is raised in years 9 and 10. Small investments are made
in year 5 in land and dalry facilities, but these investments are paild
with cash. All three sources of credit are in surplus in year 5,
indicating there would not be sufficient improvement 1n consumptlon
and net worth over time for it to pay to take on additlional debt.

Again, the reductions in milk price do not force the farm opera-
tion out of business, but the reductions in lncome are quite severe.
Net income after taxes drops from $158,000 to $118,000, and to $90,000
as the milk price declines from $5.50 to $5.15, and $4.80 per cwt.
respectively. This happens despite a $20,000 reduction of taxes between
the results for the models with highest and lowest milk prices.

The level of consumptlon is sharply reduced, wlth an average for
the $4.80 price of only $1700 a year above the minimum $4000 level
specified. This leaves little room for further belt-tightening.

This farm operation may be able to wlthstand a drop in milk
prices to $5.15, but the same may not be true at the $4.80 level——
especlally i1f the price drop occurs during the first 5-7 years of the
operation. The large amount needed for annual payments in the L15&%30
model—especially for short term debt--puts a severe strailn on repayment
capacity. In addition, the L15&30 model shows $138,000 debt in year 1,
and $143,000 debt in year 5. The L$5.15 model indicates 1t only has
capacity to handle $125,000 debt in year 1, $110,000 in year 5, ard

then only if the debt 1s largely long term. These amounts are not
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strictly comparable, however, since the L15&30 model has already made
the down payments and 1s operating on a larger scale. But the risk of
failure would seem to be quite high in this situation. With the assets
so highly indebted right from the start, there would be less chance of
lernders belng wllling to grant additional loans against the property.
An operator with 40 to 50 percent equity in his business would probably
be more apt to be able to refinance and lower his equity to 30 than one

who has 30 percent equity and desires to lower it to 20.

6.5 Summary of the Effects of Other Selected Growth Varilables

Several varlables felt to be of importance to expansion of the
firm were included in the analysis. The primary results of each when
compared with the results of the basic model are as follows:

1. Maximizing a goal of net worth alone led to only a small
increase in net worth and a small decrease in consumptlon
compared fo pursulng a combination of goals of net worth
and consumption. The farm organization speclalized in
the dairy enterprise, utilizing all rented land except

for the roguired cvmership of 80 acres,

2., Maximizing a goal of consumption alone led to only a
slight increase in consumption, but thils was accompanied
by a rather large decrease in net worth. The dairy
enterprise was limited in size as the emphasis was placed
on land purchase. Both the dalry ard grain enterprises
were Included in the final 2 years.

3. Repealing investment credit led to a direct reduction of
disposable income, but the changes affected only the size

of the organization. Net income after taxes was reduced
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slightlylmore than 4 percent per year. The lower income
led to a slightly smaller expansion and an increased use
of short term credit.
Appreclation of land values brought about sharply increased
acqulsition of land as soon as possible. Under the lower
beginning capital situation, expansion of the dair& herd
occurred first and land purchase was delayed to year 5.
Corn was ralsed for grain along with the dairy enterprise.
Consumptlon was slightly reduced, while the appreclating
land values allowed greater use of long term debt. This
additional borrowing, with land as equity, was used par-
tially for purposes other than land purchase.
Appreclation of land values and refinancing reinforced
the tendencles noted for appreclation only. However,
since early payments on land are composed primarily of
interest charges, the impact would be greater in a longer
run context.
Lower milk prices resulted 1n repayment capaclity becoming
more limiting. Changes occurred in farm organization,
but with $55,000 beginning cash and a milk price of $4.80,
1t was not possible to operate the farm under the assumed
conditions. Lower milk prices led to lnvestments arxd
enterprises more dependent on long term debt in the early
years. Land purchases increased and the farm organization
diversified to corn and dairy. At $4.80 per cwt. milk,
the farm operation would be quite susceptible to fallure
from setbacks such as dlsease, poor ylelds, or other prob-

lems,



Chapter VII
IMPLICATIONS

7.1 Growth Factors Examined

This study has examined several factors that are felt to be lmpor-
tant in financing farm expansion. These results have implications
for farm lenders, as well as farm operators Interested in such expan-

sion.

7.1.1 Level of beginning equlty

The beginning equity position of the farm operator is a major
factor in determining the potential growth that may be achieved. The
primary effects of larger amounts of beginning equity were to increase
the size of the farm operation, both in year 1 and over time, Each
additional dollar of beginning equity led to approximately an additional
dollar of assets by year 10, but only about 50 cents of additional con-
sumption. The greater initial cash positions allowed increased size of
operation, but these increases were not the same for all aspects of the
operation. There were also occasions in which the lower levels of
beginning equity resulted in unused capacity. The necessity of making
initial investments under strict borrowing limits related to assets
resulted in Insufficient funds for both lnvestment and operating pur-
poses, even though there was adequate repayment capacity. In similar
situations, farm lenders need to consider the entire picture to see 1if
a loan, although larger than normal lending procedures may dictate,
would be desirable to allow full advantage to be taken of the capital
investments. At the same time, some under-financed organizations may
be better advised not to expand, but to search for other solutlons.
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This study also provided an indication of the minimum level of
equity necessary to begin dairy farming. At least $50,000 was neces-
sary to establish an operation capable of providing $4000 a year for
famlly 1iving expenses, under the basic lending rules of 25 percent
down on chattel items and 40 percent down on real estate. When the
down payment requirements were lowered to 10 percent on chattel items
and 20 percent on real estate, this minimum equity dropped to $35,000.
These amounts are dependent on the assumptions of the study, but they
do glve an Indicatlon of the equity needed for dairy farms of this
size and technology.

For other farm types the level of required equlity may be lower.
A dalry farm, with the technology assumed in the model, requires over
half of the investment to be 1n builldings and livestock. Cash grain
farmers, however, would need to invest primarily in land and machinery.
Swine and feeder cattle operations would probably require a minimm
investment somewhere between those required for dalry and cash grain
farms. DBut livestock operations-—-especlally hog farms--could be
essentlally a feeding operation witn a small land base, purchasing all
feeds from other sources.l/ This alternative was not deemed to be
economically feasible for providing forage on dairy farms in this
study. On operations for which such condltlons exlsted, the investment
could be sharply reduced. However, such an organization would lead to
a primary dependence on short term credit to finance the feed and

livestock purchases.

1/ An indication of the importance of this can be seen from the
equivalent of 50 to 200 additional acres that would have been needed
had all corn for grain been purchased in this analysis.
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A beginning equity of $35,000 to $50,000 is still more than most

young or beginning farm operators would have, however. Although
beginning equity was treated as a variable in this anaylsis, it is not
a variable to any glven individual. But the individual's equity posi-
tion, combined with what he views as the necessary size of his farm
operation, may provide the incentive to search for ways to stretch his
avallable equity. The old adage, "It takes money to make money,"
still applies. But there are substitutes for capital, and most of the

other growth factors examined in the study are, in a sense, substitutes

for beginning capital.

7.1.2 Alternative repayment plans on long term debt

An operator with the primary goals of increasing his net worth
and consumption, galns little advantage from the alternative repayment
plans on long term debt. The various repayment plans offer flexibility
in matching repayment capaclity to the desired investment, and thus
allow farm operators to gain ownership control over larger operations.

Shorter repayment periods necessitate a greater dependence on short term
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in the total debt load of the farm operationmn.

The results do not indicate any great merit in deferred payment
plans as a tool to ald farm incomes. They did allow the operator to
own 15 to 20 percent more total assets at the end of 10 years, but
with 30 to 35 percent more debt. For a glven individual, the essen-
tial point is whether one 1s concerned with ownership control of assets
or with increasing equity and consumption levels, For asset control,

the deferred payment plans do provide sore assistance.
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7.1.3 Smaller down payment requirements on short and long term loans

Smaller down payments have a pronounced impact on all aspects of
the farm operation. The smaller down payments allow much greater
expansion to occur for a given equlty level and repayment plan, with
only modest increases in consumptlon and net worth. But the large
increase in debt implles that a much greater degree of risk 1s asso-
clated with this growth. Thls risk arises from both the larger debt
load and higher debt/asset ratlos. There 1s also more risk from the
legal standpoint in that purchases of larxd with less than 30 percent
equity would likely be on a lard contract, thus affording less legal
protection for the purchaser in times of financial difficulties. At
the present time, low equlty loans of this type are available through
individuals but normally not through lending institutions. Insured
low equity loans, such as have been used by the Farmers Home Adminls-
tration and Federal Housing Administration, could encourage greater
use of such loans while removing some of the risks to both borrower
and lender.

There are also interrelationships between these items. The com-
bined effects of a larger beglinning equity and a lower down payment
requirement are less than thelr individual effects would indicate for
consumption and net worth. On the other hand, these factors are rein-
forcing with regard to total assets, and especially so in terms of
total debts. The borrower needs to keep in mind that the same factors
which allow him to expand his operation more rapidly, also lead to
much greater debt loads and Increased risks. Therefore, it 1s important

to keep the total situation in mind when planning.



112

7.1.4 Goals of the operator

In developing the model for this analysis it was assumed that the
major goals over time for a farm operator were those of net worth and
family consumption. But interpretation of the results required consid-
eration of other goals as well. How does the operator view a heavy
debt load? What about hils willingness to assume risk? Is a possible
15 percent increase in consumption and a 30 percent increase in net
worth an acceptable return for using low equity financing when it means
assuming 2 1/2 times more debt? Lenders need to know not only how good
a manager each individual is, but also what his primary goals are and

how he might view the other questions that occur during farm expansion.

7.1.5 Appreclation of land values

Appreclation of land values caused more land to be purchased, and
at an earlier point in time. It also allowed additional borrowing on
land to be made as 1t appreciated in value over time. But not all the
money borrowed against land was used to purchase land. It merely allowed
the farm operation to carry more of the debt load in the form of long
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ciation increases borrowing capacity and can operate as a substitute
for longer repayment plans. While appreclation is not an item either
borrowers or lenders can control, appreciation or the expectation of

appreclation can influence land purchases.

7.2 Other Factors Important to Growth

This analysis focused on the factors discussed above: beginning
equity, down payment requirements, length of repayment, goals of the
operator, land appreciation, and investment credit. Each of these was
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seen to be important in influencing the growth of the firm. But several
other factors, though not explicitly examined, could also be seen to
have a major lmpact on the actual growth achleved. These factors are:
family living expenses, the tax structure, land rental, purchase of
nonfarm inputs, required initial investments, and management ability.

The amount of cash needed to meet family living expenses represents
a major drain on the net income produced by the farm operation. In
this study, consumption withdrawals took from $65,000 to $90,000 over
the 10-year period, compared with additlons to net worth of from
$85,000 to $190,000. Since the operator can adjust his consumption
withdrawals somewhat (within the needs and desires of his family),
this 1s an item that needs to be explicitly considered by both borrower
and lender in discussion of financial arrangements and planning.

Taxes alsc represent a major reduction of net income, totaling
from $20,000 to $38,000 over the 1l0-year period in this study. This
was net of the rather sizable reduction due to investment credit as
well. If the investment credit provision should be repealed, the rate
of growth on such expanding operations would be reduced. In this study,
net income after taxes was reduced about 4 percent per year. Repeal
of the investment credit provislion would also mean the loss of a valu-
able tool for tax management. The total annual outlay for Soclal
Securlity taxes, and State and Federal income taxes 1s too large to
ignore in any long-run planning.

Within the model, increasing net worth was lncluded as part of
the primary goals of the farm operator. Despite this, land rental
was still highly important in expanding the farm operation. Control
of the asset, at least in the earller years and especially with limited
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capital, can be more important than ownership in achieving rapid
growth. This reemphasizes what has been occurring on many farms—
that renting of farm land can be a valuable substitute for capltal.
Other rehtal forms are available and may be necessary for many indi-
viduals to have enough of a financial base to expand using technology
of the type discussed here.

The purchase of inputs such as feed grains may also beneflt the
overall growth of the farm business. Unused resources, such as labor
or machinery, may dictate production of the needed grain, while compe-
tition for avallable cash between production expenses and investments
may favor purchase of the grain. The actual decislon made will be
dependent on examining all the restraints on the business and seeing
which procedure 1is best for it at a glven point in time.

A related aspect 1s the matter of fixed resocurces. This study
assumed beginning equity was entirely 1n cash and that certain invest-
ments in land, bulldings, and machlnery were necessary in year 1 of
the expansion process. FPFor a glven individual, the starting situation
would more likely be some comblnation of assets in the form of lard,
bulldings, machinery, livestock, and cash. Naturally, the growth
possible, and the pattern by which this growth occurs, will vary
deperding on this beginning position. But the study 1llustrated the
Importance of fixed investments and unused capaclty in the expansion
process. When surplus machinery and labor were available, additional
lard was rented, and all corn for grain was ralsed on the farm. As the
family labor supply and stock of machinery was exhausted, it often
became more profitable to purchase grain off the farm and use the land

resource strictly for the necessary forage production. The actual
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forms thls may take depend as well on other factors, such as relative
prices. But the set of resources available at the start of the expan-
sion does influence both the rate and path of expansion.

Finally, the slze and scope of the operation examlned here have
assumed an operator wilth above average management ability. But how
many farmers have the production management ablility to operate dairy
farms of 100-200 cows? How many have the financial management abillty
to operate dairy farms with one—quarter to three—quarters of a million
dollars of assets? And do the same persons necessarily have both of
these management abilities? Thils analysis assumed an individual with
both qualities, but it certalnly will not apply to all individuals
who wish to expand thelr operations. Yet overall management ability
1s one of the major factors affecting the success or fallure of these

operations.

7.3 Growth Factors and Decision Making

A major purpose of thils study has been to examine factors impor-
tant to growth and attempt to determine thelr relative impact. Know-
ffact erowth can heln hoth hormowers
and lerders in planning for firm expansion. However, not all factors
that affect the expansion of the firm can be controlled by either the
farm operator or his lending agency. In planning for an expansion of
the farm operation, 1t may be useful to classify these growth factors
into the following three groups.

The first category includes those factors over which nelther the
borrower nor lender has much control. These include beginning equity,
prices, weather, the tax structure, and land appreciation. These 1tems

all affect the repayment capaclty and growth of a farm operation, but
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are not varlables that lenders or borrowers can manipulate.

In the second group are ltems over which the operator can exert
some Influence, but about all the 1erxier can do 1s to try and assess
the operator's behavior. These include the goals of the operator, his
management ability (in financial matters as well as production), the
size of operatlon, and his spending for family living expenses. These
factors also affect repayment capacity, but they are primarily a func-
tion of the operator and hls situation. Lenders can ald in plamning
and supervision, but the farm operator must do the execution.

In the third category are items which can be affected by the ac-
tions of both lenders and operators. These include alternative repay-
:ment plans, down payment requirements, and sourd financlal planning.
These items provide alternatives that can be adapted to a glven repay-
ment capacity in order to meet an operator's goals. But in recommending
one course of actlon over another, the related effects on other parts

of the farm organization need to be pointed out and assessed.



Chapter VIII
SUMMARY AND CONCLUSIONS

8.1 Review of the Method and Underlying Assumptions

A polyperiod programming mcdel was developed to represent a south
central Michigan dairy farm. The model provided only two activities
per year for production alternatives wlth the balance devoted to in-
vestment, borrowing, taxes, consumption, input acquisition and sale,
and fixed cost activities. The model assumed ylelds presently belng
recelved on simlilar soils by the better farm operators. Prices corres-
ponded to those currently being received and pald by farmers.

The model encompassed a l0-year period and allowed investments to
occur in years 1, 5, and 9. Borrowing was limited by institutional
restraints based on equity by type of asset and by repayment capacity.

In year 1, the model required the purchase of 80 acres of land,
equipment to operate 200 acres, and a milking parlor to handle up to
130 cows. The operator and family were assumed to furnish 3000 hours
of labor anmnually. A minimum of $4000 was assumed necessary each year
for family consumntion. After tax income above this minimum was allo-
cated 35 percent to consumption and 65 percent for reinvestment. The
primary goals of the farm operator were assumed to be maximizing the
discounted present value of a caombination of consumption and net worth.

In order to test the effect of various items on growth of the
firm, modifications were made in the basic model. The items examined
were: 1length of long term debt repayment period, level of beginning
cash, down payment requirements, operator goals, appreclation of land
values, investment credlt, and changing milk prices. The effects of

these different items on production, income, and financial progress of
117
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the farm operation were examined through comparative analysis.

Since the model used was a programming model with perfect know-
ledge assumed by the model, the results are more favorable than would
occur in most farm operations. Constant prices and yields through
time, along with perfect foresight, allowed the model to take advantage
of every favorable clrcumstance, no matter how slight. Nonetheless,
the results suggest implications concerning the effects of the varilous
items examined.

8.2 Summary of Primary Results
1. Three 1ltems were examined rather intensively: length of re-

payment perliod, amount of beginning cash, and down payment requilrement
on loans. The effect of longer repayment periods for long term debt
was negligible on total consumption; but did lead to slight increases
in final net worth. These longer repayment plans also brought about
rather modest increases in gross income, production levels, and total
assets over the 1l0-year perlod. However, almost no difference resulted
from the different repayment plans with respect to total net income
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after taxes, and reinvestmer
did lead to larger debt loads and a higher debt/asset (D/A) ratio.

2. Increasing amounts of beginning cash led to increasingly
larger levels of net worth, as well as gross income, reinvestment
income, total assets, and total debts. Smaller relative lncreases
accompanied the larger amounts of beglinning equity for net income
after taxes ard consumption. At the lower equilty levels, cash was
sometimes too limited to fully employ all fixed resources, In addi-
tion, limited capital forced expansion to be delayed to a later point

in time. As the equity level increased, the farm organization changed
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from a diversified one-——producing both milk and corn for grain--to one
speclalizing in milk.

3. The most expansionary factor on size of the firm of these
three factors was the lower down payment requirement. Production
levels, gross 1lncome, assets, and debts all increased 1 1/2 to 2 1/2
times with the more liberal credit terms. However, its effect on the
primary goals of consumption and net worth along with net income after
taxes and reinvestment income was an increase of only 1 1/4 times.

The lower down payment allowed the assets controlled to increase quite
rapidly, but a high D/A ratio of about 60 percent meant that the
operator's risk of failure was much greater than for an operator using
normal terms.

The effects of increasing costs as the flrm began to hire labor,
rent land, make additional investments, and be affected by the pro-
gressive income tax rates were all evident in the strategles pursued
under different situations. Specialization 1n dairy production was
generally striven for, but when capital was limiting in small output
situations and when costs became quite high in very large output sit-
uations, the farm organization diversified to include production of
corn for grain.

Repayment capaclty was not a limiting factor as long as the
assumed milk price remained at $5.50. Thus, the predominant restraints
on expansion were down payment requirements arnd beginning equity.

4, The minimum beglnning cash necessary to operate a farm within
the assumption of the model was $50,000 for normal down payment require-
ments and $35,000 with liberal terms. ‘The smaller initlal equity
under the liberal terms allowed the operator to achieve a slightly
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greater level of consumptlon but a lower level of net worth than was
received with a larger amount of beginning cash and normal terms. The
increase 1n consumptlion was accompanied by increased gross incame, net
income after taxes, and assets; but also by a much larger debt and
higher D/A ratic.

5. Summardizing the results for debts, consumption, and net worth
by number of cows provided an indication of the initial equity nec-
essary to achleve a glven herd slze 10 years hence, by following dif-
ferent financial strategies. These strategles involve length of re-
payment period and down payment requirements. The impact of these
declsions on debt position, net worth, and annual consumption could
then be estimated so as to evaluate the pro's and con's of the different
strategles. For a glven herd size, increases in length of repayment
period and more liberal down payment requirements led to (1) a need
for less beginning equity, (2) a lower level of consumption, (3) a
lower net worth, and (4) a greater debt locad.

6. Little difference in results was obtained when a goal of
maximizing only net worth was used. The farm organization specialized
in dairy, using all rented land except for the required 80 acres of
owned land. When the goal of maximizing only consumption was tried,
little increase in consumption resulted; but it led to a sizable
reduction in net worth. The farm organization put less emphasls on
dairy production, purchased land, and produced grailn both for feed
and sale in years § and 10. The goal of maximlzing a combination of
net worth and consumption appears to be the most satisfactcry.

7. When irvestment credit 1s not allowed, it directly affects net

income after taxes, consumptlon, relnvestment income, and net worth.
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With the high repayment capaclty of the model, it had little effect on
reducing overall growth 1n production levels. However, greater use of
short term debt was necessitated. In a situation where repayment capa-
city was limited, the impact on growth over time may be more crucial
than was noted here.

8. The appreciation of land values led to investment in land as
soon as a modest-sized dalry herd was established., Total consumption
was only slightly reduced. The appreciating land values not only placed
enmphasis on land ownership, but also were a source of funds for other
purposes in later years. Land appreclation can be a very real motiva-
tilon for investment in land at as early a point 1n time as possible
for the credit advantages as well as long term gains and a hedge against
inflation. When refinancing of loans on land was also allowed, it
created only a small additional expansion. If a longer number of years
were considered, the amount of principle retired would be much greater
and its impact would then be increased.

9. Lowering milk prices from $5.50 to $5.15 and $4.80 per cwt.
substantially altered the results of the expansion pericd. With normal
down payment requirements and $55,000 beginning cash, the farm operation
was unable to become established with milk at the $4.80 price level.

With lower milk prices, limited repayment capacity brought about
changes 1n farm organization and credit use. Lower mlilk prices led
to a shift in land use from rented to owned lard, and a diversification
of production to include raising of corn for grain. Income and net
worth were substantialily lowered. However, with milk prices of $5.15
per cwt., the farm operatlon was able to continue with few changes.

Lower milk prices in conjunction with liberal down payment terms
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reduced expansion in production levels and resulted in a shift toward
land ownership. In year 1, the lower milk prices caused the farms to
depend more heavily on long term debt. However, similar ratios of
long term debt to total debt existed for all three price levels by the
end of the l0-year periocd. The lower milk prices put a severe strain
on repayment capacity. The high D/A ratios that existed; plus the
limited repayment capacity represented a situation of high risk. The
farm operation could probably continue with a drop in milk price to
$5.15 per cwt., but 1f the original organization were suddenly faced
with a $4.80 per cwt. milk price, it is questionable whether it could
continue.

10. The model also provided an indication of the importance of
adequately accounting for taxes and consumptilon in a study of this
nature. The amount withdrawn for consumption alone was always greater
than income avallable for reinvestment. Taxes were often equal to

1/2 of consumption.

8.3 Suggestions for Further Research

wWnile iLhe analysis presented in uilds sludy exanined nine separaie
variables that affect growth, only three of the varlables were examined
in detall: repayment periods, beglnning equity, and down payment
requirements. Additional analysis 1s needed on these variables and
on others not speclfically examined in thls study. In addition, fur-
ther analysis could consider alternative assumptlons to those used in
the study, and modifications of the model.

Only three ltems were examined in conjunction with each other:
repayment plans, beginning equity, and down payment requirements. All

other items examined were for normal down payments and 15- and 30~year
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amortization periods on loans, for buildings and land respectively.
Further analysis could indicate the direction and magnitude of inter-
action between these different variables. For example, would land
appreclation and lower down payments have offsetting effects on con-
sumption and reinforcing effects on debt when considered jointly, as
dld lower down payments and higher beginning equity? The substitution
or complementary effects of these variables need to be examined further.

Several varlables that were examined only briefly or 1n a secondary
mamner merit further study. Only one rate of land appreciation was
assumed and no allowance was made for appreciation in buildings and
equipment. Neither was recognition made of potential increases in costs.
Further increases in the cost of purchased inputs would seem to be a
likely companion for appreclation of land values in the agricultural
sector. Similarly, additional analysls could be done on geals of the
operator. The importance of a particular strategy was shown to depend
on the operator's deslire to expand and willingness to assume debts as
well as the primary goals of increasing consumption and net worth.

Although not explicitly considered for analysis, consumption,
taxes, and willingness to assume debts (or attitude toward risk) were
seen to be important factors to an individual considering expansion.
The large withdrawals for taxes and consumptlon emphasize their impor-
tance, but additional analysis 1s needed using alternative consumption
functions. In addition, the large debt loads (compared to those nor-
mally fourd on Michigan dairy farms today) generate several additional
questions. What are the attltudes of farm operators to assuming debts
of this magnitude? How about their wlllingness to assume the risk?

What can farm lenders do to protect thelr interests on loans of this
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magnitude? These questions indicate a need for additlonal research on
both lenders and borrowers.

Likewise, there are 1tems that are highly relevant to the growth
process which were not examined here. These Include such 1ltems as
seml-permanent or permanent debt, leasing of equipment, and tax advan-
tages that may accrue from other temure forms such as incorporation.

Tax withdrawals of $2000 to $4000 per year should be sufficlent incen-
tive for operators to search for ways to reduce their tax load.

Another major area of further research evolves from examination
oi' the basic assumptions used in this analysis. What 1s the sensitivity
of these results to alternative interest rates on loans? Or to alter-
native ylelds and prices? Vhat would be the effects of varying the
fixed commitments required in year 17

In addition, the form of the model used could be modified to take
account of several items. The question of time horizon was mentioned.

At the present time, no long term debt was completely amortized within
the time horlzon considered in the model. Would any of the conclusions
be altered if the time span was lengthened?

Another modification could be to limit expansion to the earlier
years, then to consolidate the galns and pay off debts. This, of course,
assumes a different set of goals for the farm operator. Would longer
repayment periods appear more or less favorable under such clrcumstances?

Variation in prices and ylelds, and the recognition of risk and
uncertainty may require substantial modification of the model. The
best way to evaluate the effects of such variation may be to modify
the present multiperiod linear programming model and use it in com-
bination with a simulation model. The LP model could be altered to
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have one perioed representative of the year in which lnvestments are
made, but with transfers accumlating debt payment and cash reserves
for a period of years. Thus, a smaller multiperiod model could serve
as the plamning tool for year 1, while taking into account a longer
time horizon. These year 1 actions would then be used 1n a simulation
model to trace out the year by year effects for a variety of prices
and ylelds untll the next planning year was reached. New coefficlents
for expected prices and ylelds would then be inserted into the LP model,
plus the updated resource levels and further investment plans deter-
mined. A series of runs with a simulator, In conjunction with the LP
model, could glve some indication of the riskiness of the various

situations.

There are other useful, yet rather simple modifications of the
present model which could be made. These include the examination of
other dairy technologles or other farm types. The model includes a
large number of items crucial to the growth of the firm, and reflects
the financial environment in which any farm must operate. But addi-
tional financial arrangements or alternative production technologles
cduld be rather easily incorporated. FRurther research uses are depen-
dent on the abllity of the interested researcher to modify the model

and bring it to bear on relevant problems.



BIBLIOGRAPHY



[1]

[2]

(3]

[

[5]

[6]

(73

[8]

9]

BIBLIOGRAFHY

Brake, John R. Financing Farms - Now and in 1980, Research
Report 46, Agricultural Experiment Station and Cooperative
Extension Service, Michigan State University, East
Lansing, March 1966.

Brake, John R. "Firm Growth Models Often Neglect Important Cash
Withdrawals,”" American Journal of Agricultural Econamics,
Vol. 50, No. 3, pp. (069-772.

Brake, John R. "Impact of Structural Changes on Capital and
Credit Needs," Journal of Farm Economics, Vol. 48, No. 5,
December 1966, pp. 1536-1545,

Brake, J. R. and M. C. Wirth. The Michigan Farm Credit Panel:
A History of Capital Accumulation, Research Report 25,
Michigan State University Agricultural Experiment Station,
East Lansing, October 1964,

Brimmer, Andrew F. '"Central RBanking and Availability of Agri-
cultural Credit," Amerdcan Journal of cultural Eco~
nomics, Vol. 50, No. 2, May 1968, pp. 357-365.

Brooker, G. L. and W. McD. Herr. "What the Investment Tax
Credit Means to Agriculture,” Agrli Finance, Vol. II,
No. 4, July/August 1969, pn. 32--33.

Brown, L. H. and John Speicher. Telfarm Buslness sis
Summary for Specialized Southern Dairy Farms, 1
Agricultural Economics Report No. 103, Department of‘
Agricultural Economlcs, Michigan State Unlversity, East
Lansing, September 19368.

Connor, Larry J. Costs and Returns for Major Cash Crops in
Southern Michigan, Agricultural Economics Report No. 87,
Department of Agricultural Economics, Michigan State
University, East Lansing, November 1967.

Connor, lLarry J., G. L. Benjamln, J. R. Brake, and W, F. Lee.
Michigan Farm Management Handbook, Agricultural Economlcs
Report No. 36, Department of Agricultural Economics,
Michigan State University, East Lansing, October 1967.

126



127

[10] Curnutt, Jerry and Robert Ferber. Filnanclal Stock Flow Rela-
tionships Among Central Tllinois Farmers, Studies in
Consumer Savings, No. 5, Bureau of Economlc and Business
Research, University of Illinois, Urbana, July 1965.

[(11] Davis, V. W. Economic Considerations in Choosing a Corn Har-
vesting Method, Department of Agricultural Economics,
University of Illinols and Farm Production Economilcs
Division, ERS, USDA, AERR-63, March 1963.

[(12] Dorfman, Robert, Paul A. Samuelson, and Robert M. Solow.
Linear Programming and Economic Analysis, McGraw-Hill
Book Company, Inc., New York, 1950.

[13] Eisgruber, L. M. Farm Operation Simulator and Farm Management
Declsion Exerclse, Purdue Agricultural Ixperiment Station,
Research Progress Report 162, Pebruary 1965.

[14] TFarm Credit Administration. Production Credit Association
Borrowers and Thelr Loans, 1966, Bulletin CR-10, Research
angBInfbrmation Division, Washington, D. C., September
1960.

[15] Farm Management Handbook, AE Ext. 440, Department of Agricultural
Economics, Cornell University, October 1966.

[(16] Hadley, G. Linear Programming, Addison-Wesley Publishing
Company, Inc., Reading, Massachusetts, 1962.

[17] Heidhues, Theodor. A Model of Farm Growth With a Comparative
Dynamlc Analysis of EEC Policy, Research on the Firm and
lMarket, Research Paper 6508, Social Systems Research
Institute, University of Wisconsin, November 1965.

(18] Hoglund, C. R. Economlcs of Dairy Housing, Feed Storage and
Manure randiing, Uepartment ol Agricultural lconomics,
Mimeo for Discussion at 10 Dairy Cattle Housing Short
Courses, February and March 1967.

[19] Hoglund, C. R. Economlcs of Growing Vs. Buying Feed for Dairy
Herds of 40 to 2H0 Cows, Agricultural LEconomics Report
No. 03, Department of Agricultural Econamics, [Michigan
State University, East Lansing, September 1967.

[20] Hoglund, C. R., J. A. Speicher, and J. S. Boyd. Milking
Efficlency, Investments, and Annual Costs for Different

Milking Parlors, Agricultural Economics Report No. &5,
Department of Agricultural Lconomics, Michigan State
University, East Lansing, October 1967.

[21] Irwin, Georme D. "A Comparative Review of Some Firm Growth
Models," Agricultural Economics Research, Vol. 20, No. 3,
July 1968, pp. 82-100.




128

[22] Johnson, Stanley P. "A Multi-Period Stochastic Model of Firm
Growth," Unpublished Ph.D. Thesls, Texas A & M University,
May 1966.

[23] Martin, J. Rod. "Polyperiod Analysis of Capiltal Accumulation
and Growth Processes of Farm Firm, Rolling Plains of Oklahoma
and Texas," Unpublished Ph.D. Thesis, Oklahoma State University,

May 1966.

[247 Michigan Department of Agriculture. Michigan Agricultural Sta-
tistics, Lansing, Michigan, July 19068.

[25] Nelson, Aaron G. "Financing Representative Farms in 1975,"
Journal of Farm Econamics, Vol. 42, No. 5, December 1960,
pp. 1360-1390.

[26] Northeast Dairy Adjustment Study Committee. Agricultural Plan-
ning Data for the Northeastern Unlited States, A. E. & R. S.
51, Pennsylvanla State University, Unlversity Park, July 1966.

(27] Patrick, George F. and Ludwig M. Eisgruber. '"The Impact of
Managerial Ability and Capital, Structure on Growth of
the Farm Firm," Amerlcan Journal of Agricultural Economics,
Vol. 50, No. 3, August 1900, pp. 491-5006.

[28] Penrose, Edith Tilton. The Theory of the Growth of the Firm,
John Wiley and Sons, Inc., 1959.

[29] Plaxico, James S. '"Dynamlc Programing and Management Strategies
in the Great Plains," Management Strategles in Great Plains
Farming, Great Plains Councll Publication No. 19, University
O Nebraska College of Agriculture, Lincoln, August 1961.

[30] Shapley, Allen V. '"Alternatives in Dairy Farm Technology With
Special Emphasis on Labor," Unpublished Ph.D. Thesis,
Department of Agriculturai kconomics, iMichigan State
University, East Lansing, 1968.

[31] Swanson, Earl R. '"Programming Optimal Farm Plans," Farm Size
and Output Research, Southern Cooperative Series Bulletin
No. 56, Oklahoma Agricultural Experiment Statlon,
Stillwater, June 1958, pp. 45-58.

[32] Tostlebe, Alvin Samuel. Capital in Agriculture: Its Formation
and Financing Since 1d70, Princeton, Princeton University
Press, 1957.

[33] Vincent, Warren H, and Larry J. Connor. An Orientation for
Future Farm Planning and Information Systems, Agricultural
Economlics Miscellaneous, 1968-5, Department of Agricultural
Ecggomics, Michigan State University, East Lansing, April
1960.




APPENDICES



APPENDIX A

Procedure for Cenerating the Complete Matrix



APPENDIX A
PROCEDURE FOR GENERATING THE COMPLETE MATRIX

A.1 Constructing the Full 10-Year Matrix of the Basic Model

Chapter IV presented the activities for year 1 of the basic model.
This appendix shows: (1) the combilned activitles for years 9 and 10,
since these years contain some items not general to the entire matrix
(Appendix Table A.l); and (2) describes how the year 1 activities can
be used to generate the complete 1l0-year matrix,

Appendix Table A.l lllustrates the interdependence of the activ-
itles in the model, both within and between years. It also shows the
coefficients for the OSAILEG and RGRAIN constraints which only apply
to years 9 and 10.

In constructing the overall matrix, the problem can be visuallzed
in terms of the general model described on pp. 15-16. The C row, or
objective function, for the baslc model 1s glven under the CNC columns
of Table 4.9, page 40. 'The b vector, or RHS values, are glven in
Table 4.8, page 38. Tables 4.1, 4.2, and 4.4 through 4.7 present the
coeilficienis for the Al submatrix, i.e. ail the activities for year ..
The procedure for constructing the full 10-year matrix 1s, thus, to
expand from the Al submatrix to the complete A matrix. This expanded
matrix must be adjusted for data glven in the footnotes of these tables
and in Appendix Table A.1l. Since constant prices and ylelds were
assumed over the entire period, coefficients in most of the activities
remailn the same, although the activities originate in different years.

The year 1 actlvitiles can be classified in a way to simplify the
matrix expansion (Appendix Table A.2). Eleven activities have coeffi- |
clents which affect only the year in which the activity origlnates.
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Appendix Tudle A.1 (Cout’d)

Celum Naze

YTNCAS SFCOST CGRED 0DV D OLANR OHLAB fa¢RAN OBCRAN ODMNT  CadlT o7, OTA2 __OTA3  OTAL OREDTX 0OCS OSAVE CTNCAS _OFCOST
CxC =-.:751 -6kl =339 222,02 2.5 -2.% 632 L4532 -.4632 -1.5Ch
N 34,39 -222.22 2.5 =2.5° 4632 4632 4032 -2.91
[V =, 1751 =-.é4l .55
1.0 64l
1.0
- 1.0
-1.0 1.0 .
=1,0 6.0
.97 2 635 1.0
318 &5 %6 =1.0
-1.0 31.86 149 66 36.0 3.5 5.7 -l.0 -1.0 1.0 6kl
=337 5 1.0 1.0
[eaviie 97 2 835
OLETAC 1C
OCRAIN =13,7% 82§ 1.0 -l.0
OSALES ~68.75 €8 75 5.6 -3.0
RSRAIN -1.0
CFING 1.0
ooy =793.% ~5.4C
UTANY 31.86 -607.84 30.0 3.5 -5.40 5,70 1.0 1.0 1.0 1.0 -.04 1.0
OTAX] 1.0
oA 0
OTANS 1.0
QTARES =109 =.179 = 238 1]
QINMVCR 1.0
OaTax - Cbs =174 =25 =33 1.0
CATARY -26.0 =936 826 .73 .67 1.0 1.0 1.282
(L% -.33 -1.202
CHCASH =31.86 =149 66 =30.C 3,8 -5.70 -5 =10 1.0
ChneTw =14.25 -479.47 3.40 =3.7¢ 1.0 1.0 «1,0 =3.641
ClEsT -1.9 -1.0
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Appendix Table A.2 Designation of activities by years included in
the model and by presence or absence of year to

year linkage 1/

Actlvity coefficients affect:

Actlivities occur in: One year only Two or more years

Years 1 through 10 1DYPD 1TA3 1GRPD iBMIT
iLANR 1TAY 1SGRAN iCs
1HLAB 1REDTX 1BGRAN 1TNCAS
iTAl 1SAVE iBMST
1TA2 1FCOST

Years 1 through 9 only _— 1TINVC

Years 1, 5, 8, and 9 only _— iBMEC

Years 1, 5, and 9 only 1BUYG 1 BDFC iBCR15

iLANC i1RCR30
Years 5 and 9 only _— iMILKP

l/ Year to year linkage refers to the effects that activitles
begun in cne yeaxlhave on later years resources and costs. Eor exam-

-V - oHe . - B L . R .o~ —
Gy .L.I..VC.‘—D..I.ADHD UJ. ‘)VCG.I. ..,L COLM ]J.LU\A\AL—UJ.UJJ .LD cliedliveld 107 use J..H yeaLr

1+1.
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The other fourteen activities have coefficilents which affect both that
year and one or more succeeding years. Thils table also gives the years
in which each of the activities must be present in the model.

To expand the A. submatrix to the full matrix, each activity

1
can be generated for the relevant years as shown in Appendix Table A.Z2.
For example, 1DYPD 1s shown to occur In year 1 through 10, and all
coefficlents apply within the year the activity begins. Thus, 2DYPD
necessitates all coefficilents shown in Table 4.1 to be generated for
year 2, 1.e. 1LAND, 1DYPD = .97 becomes 2LAND, 2DYPD = .97 for year 2.
In general, for r years after year 1, r=0, 1, . . . , 9, the coeffi-
cients are labeled: (l4r) row name, (l+r) column name = coefficient
value. Thus, in year 1, r = 0 ard the labels are as they appear in
Table 4.1. For year 2, r = 1 and the labels become 2LAND, 2DYPD = ,97,
etc., Since the 1DUYG activity occurs only in years 1, 5, and 9, the
only relevant values for r are 0, 4, and 8, but the same procedure
applies.

For activities which have coefficients in both current and succeed-
ing year constraint rows, the procedure must be modified slightly. The
year deslignation of the constraint row for the activity can be labeled
s=1,2, . . ., 0. Then the;general rule for each year in which the
actlvity 1s needed becomes:

(s+r) row name, (1+r) column name = coefficient value. Thus, for
year 4, r = 3, and grain production coefficients of the UGRPD activity
are:

U4GRAIN, U4GRPD = -13.75
SGRAIN, 4GRPD = -68.75
For any activity, succeeding years have the same number, or fewer
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coefficlents, since no consideration 1s given beyond year 10. Any
activities which have entriles 1in constralnt rows RCNS, RTAXY, RATAXY,
and RTAXES will include these constraints each year the actlivity occurs.
The 1FCOST actlvities require reference to the footnote of Table
4.7 to account for changes in net worth. The OSALEG and RGRAIN con-
straint requires 1 or more additlonal cards for 9GRPD, OGRPD, ODYPD,

OSGRAN, and OBGRAN as shown in Appendix Table 1.1.

A.2 Modifying the Baslc Model

The basic model uses the CNC objective function, with down pay-
ments of 25 percent on chattel items and 40 percent on real estate,
and with 15 years repayment on bullding loans and 30 years repayment
on land loans. To utilize the other objective functions (CN or CC)
1t is merely necessary to use the coefficients from Table 4.9 for the
CN or CC objective functions.

To allow for alternative payment plans for long term debt, the
data shown in Appendix Table A.3 must be used. Additional activities

must be generated for years 5 and 9, using the same principles as

Alseussed in Section A.1. Tn running

-2 S S et L, we-

he nrogram  only the desired
activities must be included in the matrix.

To adjust the model for the lower down payments, the coefficients
shown in Appendix Table A.4, along with the appropriate coefficients
for succeeding year activities, must be generated. These cards are
then substituted in the matrix for the identically labeled coefficlents
reflecting normal down payments. To avold mistakes, two separate decks
were used for normal and liberal down payments when running the pro-
pram.

To adjust the basic model for land appreciation with normal down
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Appendlix Table A.3 Borrowlng activities for year 1 with 10-, 20-,
and 40-year repayment periods and deferred payment
for 4 years with 10~ and 25-year repayment periods

Activity name

Row name 1BCR10 1RCR20 1RCR40 1DPA10 1DPA25
----------- dollar — = = = = = = = — — — -
CNC 1/ .0616 .3279 L4354 . 2704 4211
CN 17 .0616 .3279 4354 . 2704 L4211
1CASH -1. ~1. -1. -1, -1.
1BDCR 1. 1.
1RECR 1. 1. 1.
INETWR 1. 1. 1. 1. 1.
1DEBT -1. ~1. -1, -1. -1,
2CASH 1424 L0944 L0750 .07 .07
2TAXY .07 .07 .07 .07 .07
2NCASH -.07 -.07 -.07 -.07 -.07
2PRINP -.0724 -.0244 -.005
2INTP -.07 -.07 -.07 -.07 -.07
2NETWR .9276 . 9756 .9950 1. 1.
2DEBT -.9276 -.9756 -.9950 -1. -1.
3CASH L1424 .0%44Y .0750 .07 .07
3TAXY L0649 .0683 .0697 .07 .07
3NCASH -.0649 -.0683 -.0697 -.07 -.07
3PRINP -.0775 -.0261 -.0053
3INTP --.0649 -.0683 -.0697 -.07 -.07
3NETWR .8502 . 9495 .9896 1. 1.
3DEBT -.8502 -.9495 -.9896 -1. -1.
UCASH L1424 .0ol4 L0750 .07 .07
LTAKY .0555 . 0655 L0693 LOf L7
4NCASH -.0595 -.0655 -.0693 -.07 -.07
4PRINP -.0829 -.0279 -.0057
YINTP -.0595 -.0655 -.0693 -.07 -.07
UNETWR 7673 .9216 .9839 1. 1.
4DEBT -.7673 -.9216 -.9839 -1. -1.
5CASH L1424 .09h4 L0750 .07 .07
5BDCR .7332 .7332
5RECR 1. 1. 1.
5TAXY .0537 L0645 L0689 .07 .07
SNCASH -.0537 -.0645 -.0689 ~-.07 -.07
5PRINP ~.0887 -.0299 -.0061
SINTP ~-.0537 -. 0645 -.0689 -.07 -.07
SNETWR .6786 .8917 .9778 1. 1.
SDEBT -.6786 -.8917 ~-.9778 -1. -1.
6CASH L1424 .0944 .0750 L1424 .0858
6TAXY L0475 .0624 .0684 .07 .07
ENCASH -. 0475 -.0624 -.0684 -.07 -.07

6PRINP -.0949 -.0320 . 0066 -.0724 -.0158
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Apperdix Table A.3 (cont'd.)

Actlvity name

Row name 1BCR10 1RCR20 1RCR40 1DPAL0O 1DPA25
------------ dollar = = = = = = = = = = = -~
6INTP -.0475 -.0624 -.0684 -.07 -.07
6NETWR .5838 .8597 .9712 .9276 .9842
6DEBET -.5838 ~.8597 ~.9712 -.9276 ~.9842
7CASH L1424 . 0oLy .0750 L1424 .0858
TTAXY .0409 L0602 .0680 L0649 .0689
TNCASH -.0409 -.0602 ~-.0680 -.0649 -.0689
7PRINP -.1015 -.0342 ~-.0070 -.0775 -.0169
7INTP -.0409 -.0602 -.0680 -.0649 -.0689
TNETWR 1822 .8255 L9642 .8502 .9673
TDEBT -, 4822 -.8255 -.96U2 -.8502 ~.9673
8CASH . 1424 . 094y .0750 L1424 .0858
8TAXY .0338 .0578 L0675 .0595 L0677
8NCASH -.0338 -.0578 -.0675 -.0595 -.0677
8PRINP -.1086 -.0366 ~.0075 -.0829 -.0181
S8INTP -.0338 -.0578 -.0675 -.0595 -.0677
8NETWR .3736 .7889 .9566 L7673 .9492
8DEBT -.3736 -.7889 -.9566 -. 7673 -.9492
9CASH L1424 L0944 .0750 L1424 .0858
9BDCR 4664 4664
9RECR 1. 1. 1.
9TAXY .0262 . 0552 L0670 .0537 . 0664
GNCASH -.0262 -.0552 -.0670 -.0537 -.0664
GPRINP -.1162 -.0392 -.0080 -.0887 ~.0194
9INTP ~-.0262 -.0552 -.0670 -.0537 -.0664
INETWR 2574 . 7498 . 9486 .6786 .9298
piV.Aeily ~.29(H —. {HY0 -, 4480 -. 0180 -, '2y0
OCASH L1424 .094Y .0750 L1424 .0858
OTAXY .0180 .0525 L0664 L0475 L0651
ONCASH -.0180 -.0525 -.0664 -.0475 -.0651
OPRINP -.1244 -.0419 -.0086 -.0949 -.0207
OINTP -.0180 -.0525 ~-.0664 -.0U475 -.0651
ONETWR .1330 .T079 .9400 .5838 .9091
ODEBT -.1330 ~.7079 ~.9400 -.5838 -.9091

1/ Objective function values for both CNC and CN for years 5 and
9 are: 5BCR10 = .2704, 9BCR10 = .4297, 5RCR20 = ,3982, 9RCR20 = 4519,
SRCR40 = .4499, 9RCRUO = .U4609, 5DPA1O = 4297, SDPA25 = .4559,
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Appendix Table A.4 Coefficients for year 1 activities of the model
to reflect minimum equity of 10 percent on chattel
mortgages and 20 percent on real estate mortgages

Row name Unit 1DYPD 1BMEC 1BDFC 1LANC RHS
1STCR Dollar -405. -63. 80. 12,600
1BDCR Dollar -719.6 13,440
1RECR Dollar -280.

2STCR Dollar -45,18 80. 12,600
3STCR Dollar -36.70 54, 12,600
LSTCR Dollar -32.22 12,600
5STCR Dollar -25.74 12,600
5BDCR Dollar -527.6 9,856
5RECR Dollar -280,

6STCR Dollar -19.26 12,600
TSTCR Dollar -12.78 12,600
8STCR Dollar 12,600
9STCR Dollar 12,600
9BLCR Dollar ~335.6 6,272
9RECR Dollar -280.

OSTCR Dollar 12,600

payment requirements, required substitution of the items shown in
Appendix Table A.5. Of course, additional coefficlents for the S5LANC

ard 9LANC activities must agaln be generated using the procedure des-

Modification of the baslc model for low milk prices are dlscussed
on page 46. This requires changing the 1TAXY, iDYPD =-607.84 coeffi-

cient for each of the 10 years to reflect the lower price of milk.




138

Appendix Table A.5 Mbdificatioh of the 1LANC activity to reflect a
5 percent annual appreclation of larnd values 1/

1LANC
Row name No appreclatlon With appreciatilon
———————— dollar — = = = = = = =~
CNC -162.10 -264.,07
CN -162.10 -264.,07
1CASH 350.00 350.00
1RECR -210.00 -210.00
INETWR -350.00 -367.50
ZNETWR -350.00 -385.88
3NETWR -350.00 -405.17
UNETWR -350.00 =425.43
5RECR -210.00 -255.26
SNETWR -350.00 ~446.70
E6NETWR -350,00 -469.04
TNETWR -350.00 -492.49
8NETWR -350.00 -517.11
9RECR -210,00 -310.27
ONETWR -350.00 -542,96
ONETWR -350.00 -570.10

1/ CN and CNC values are ldentical for 5LANC and 9LANC. Subse-
quent land purchases would cost $425.43 per acre with SLANC, and $517.11
per acre with 9LANC. The subsequent increases on real estate taxes are
not felt to be significant enough to merit changing In the activities.

s I K o |
.I.l.l a DCMUI..IU. OoULL .Lbd.b.LU.ll .Ll.r .LD CI.-LDU CLDDU.NE\A bl.ﬂ.b uuc or .L&.I.Lm

loan on land could be refinanced when purchasing additional land. To
incorporate thils change, the followlng coefflcients are changed in the
1RCR30 activity: 5RECR changes from 1.0 to .953; 9RECR changes from
1.0 to .8913; thus, providing additional borrowing capacity equal to
the amount of principal that has been retired.
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Basic Budgets for Matrix Activities

APPENDIX B

Apperdix Table B.1l Labor requlrements per acre for crops, acreage
and labor required per cow plus replacement 1/

Corn Corn Oat

Item Unit grain silage silage Haylage Hay
Fertilize Hour .09 .09 —_— .09 .09
Plow (4-16") Hour .67 .67 —_— — —_—
Disc (twice) Hour .23 .23 A6 —_ —
Plant, fertillze, spray Hour 52 52 - — -
Drill and fertilize Hour — .52 —_— —
Spray Hour _— .16 —_— _—
Cultivate (4-row)

(twice) Hour .54 .54 — — _
Mow lour —_ A3 A3 —
Mow-condition Hour - - 49
Windrow Hour - 4o L0 40
Chop Hour 1.22 1.26 N —
Bale Hour - - - .53
Haul and store Hour 2/.85 2.44 2.52 1,28 1.59
Second cutting Hour — _— 1.88 =2.02
Third cutting Hour —_ — 1.70 1.90
Total dlrect labor

per acre Hour 2.90 5.71 5.75 6.42 7.02
Overhead labor Hour .38 T .75 .83 .91
Total direct and

overhead labor Hour 3.28  6.4% 0.50 (25 1.93
Acreage required per

cow plus replacement 3/ Acre 0,97 0.725 0.3775 1.22 0.3125
Labor per cow plus

replacement Hour 3.18 4,68 2.45 8.85 2.48

1/ See Connor [8], Davis [11], and Northeast Dairy Adjustment

Study Committee [26].

2/ Harvest was assumed to be custom hired, thus, reducing labor
needs by 1.06 hours per acre.

3/ Acreage requirements per cow plus replacement were determined
by using the assumed crop ylelds in Appendix Table 1.1 arnd feed

requirements given in Hoglund [19].

139
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Appendix Table B.2 Cash expendltures per acre for crops, acreage and
cash required annually per cow plus replacements 1/

Corn Corn Oat
Ttem Unit grain silage silage Haylage Hay
Seed $ 2.84 2.84 6.64 2/ 2/
Fertilizer $ 15.28 15.28 10.38 5.00 5.00
Herbicide $ 5.80 5.80 .21 — —_—
Pre-harvest $ 1.82 1.82 2.09 .08 .08
machinery cost
Sub-total
25. 74 25.70 19.32 5.08 5,08
Interest 3/ $ .90 .90 .68 .18 .18
Custom harvest $ 6.00 —_— —_ —_— —
Harvest and store $ .20 4,68 4,25 14.42 4.52
Urea $ _— 8.80 _— —_— —
160# @ $110 per ton
Totals per acre $ 32.84 %0.12 24.25 19.68 9.78
Cash expenditures per
cow plus replacement $ 31.86 29,09 9,15 24,01 3.06

1/ See Connor [8], Connor, et al. [9], Davis [11], and Shapley [30].
2/ Alfalfa seed cost is included with the oat enterprise.

3/ Seed, fertilizer, herbicide, and pre-harvest power and machinery
cost was assumed to be financed on short term ioan ror six months at
seven percent interest. It is assumed the growing crops furnish collateral
for this loan. )
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Appendix Table B.3 Dalry production activity—13,000# average produc-
tion, mechanical feeding, herringbone parlor, cormn
sllage, haylage, and grain ration, tower silos and

liquid manure system 1/

Labor requirements

Milking 16.9
Feeding 3.0
Manure handling 8.5
Miscellaneous 3.1
31.5 hours
Income

Milk sales (13,000# @ $5.50/cwt.)
Sale of calves 1/20 @ 30

Sale of cull cow 1/4 @ 160

Sale of 2-yr. old cull 3/40 @ 160

Expense

General (bedding, breedinsg,
vet.,, etec.)

Feed handling

Manure handling

SBOM (500# @ 5.20/cwt.)

Net income

Taxable

After-tax

$715.00
16.50
20,00
6.00

$757.50

47.85
5.50
5.00

26.00

$ O0.35

$673.15

20.00
6.00

$26.00

1/ Based on data in Shapley [30].
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Apperdix Table B.4 Investment credit allowable on purchases of
investment items

Value of Estimated Value of Investment

treatment life qualified credit 2/
investment 1/
1BMEC activity $ 70.00 7 years $ h6.67 $ 3.27
1BDFC activity
Free stall equlpment 30.00 15 years 30.00 2.10
Silos arnd unloaders 345,45 15 years 345,45 24,18
Agitator, pump and
1igquid manure wagon 39.17 15 years 39.17 2.74
1BDFC Total . 29.02
1FCOST activities
Milking parlor stalls
and equipment 11,400.00 15 years  11,400.00 798.00
Initial machinery
purchase 14,000.00 7 years 9,333.00 653.31
Annual machinery
replacement 2,000.00 7 years 1,333.00 93.31

1/ One hundred percent of the value of items with an expected
life of 8 years or more qualify for investment credit. Only 66 2/3
percent of the value quallfy for ltems whose expected life 1s at
least 6 but less than 8 years.

2/ Investment credit 1s 7 percent of the value of qualified
investment.
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Appendix Table B.5 Buy dalry faclilities, excluding milking parlor,
for 1BDFC activity

Item Per 88 cows Per cow
Free stall milking facility 1/ $22,970.00
Young, stock and dry cow barms 16,340.00
Silos and unloaders 30,400.00
Liquid manure system for cows 2/ 9,446.00
Total investment $79,156.00 $899.50

1/ Includes free stall barn, feed bunk and feeding equipment,
maternity stalls and calf pens. Published figure was reduced by
$11,700.00 for value of milking parlor which was included in a separate
activity.

2/ Published figure was reduced by $4,854.00 for value of tractor,
scraper, loader, and manure spreader which is included in the machinery
Invesunant.

Source: Hoglund {18] and Hoglund, et al. [20].
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Appendix Table B.6 Estimated numbers of annual cattle purchases,
sales, births, and deaths to iInitlate and maintain

a 40-cow milking herd

2-year
Raised Olds
Year Bought Culled Replacements DBorn Diled 1/ Sold Sold

1 Lo 5 ——— 40 gt 22 -—
P 5 10 — 40 5 22 —
3 10 10 ————e 40 5 22 1
4 —-— 10 10 40 5 22 3
5 — 10 10 ho 5 22 3
6 — 10 10 4o 5 22 3
7 ——— 10 10 40 5 22 3
8 _— 10 10 4o 5 22 3
9 _— 10 10 40 5 22 3
10 -— 10 10 40 5 22 3

On a per cow basis, this means that purchased cows bought (B) and sold
(8) would be as follows for each year:

Purchased Cattle Bought in Year

1 2 3 Y 5 6
Purchased 1 18, 1/83
Cattle 2 1/4S 1/8B
Sold 3 1/4s 1/48
In Year Yy 1/48
5 1/8S 1/8s
6 17438

Raised animals are avallable for replacement stock from year 4 ornward.
All pgrchased animals are assumed sold from the herd by the end of the
year 6.

Thus, cash expense for purchased cows in the 1BDFC activity is: year 1,
$3ED.OO for 1 cow; year 2, $43.75 for 1/8 cow; and year 3, $387.50 for
1/4 cow.

1/ 1In year 2 and later it was assumed 4 calves diled at birth and
one heifer died at 6 to 19 months of age.
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Apperxdix Table B.7 Adjustments to short term credit when dalry cows
are purchased 1/

Credit Credit shown AdJust-
Assumed animals in herd gene- 1n 1STCR row ment to
Jan. 1 of year Cow/Yearling/2-year old rated  in iDYPD 1STCR

1 1 — — $262.50  $337.50 $75.00
2 1 -— - $262.50 $337.50 $75.00
3 1 1 — $292.50  $337.50 $45.00
4 on 1 1 1 $337.50  $337.50 —

1/ Since the 1DYPD activity assumes an ongoing dairy enterprise,
it generates short term cradit for a cow and replacements equal to
$337.50. But when cows are purchased, raised replacement stock 1s not
available until years 3 and 4. Therefore, the iSTCR constraint of the
1BDFC activity is adjusted to allow for this difference. It is assumed
that up to 75 percent of the price of livestock can be borrowed against.
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Appendix Table B.8 Depreciation costs on purchased cows 1/

Number of purchased cows. held for: Depreciation

Year All year 9 months © months Per cow
1 7/8 1/8 —_— $u8.42
2 3/4 -— 1/4 43.75
3 3/4 - 1/4 43,75
4 1/2 —— 1/4 31.25
5 1/4 _— 1/4 18.75
6 e —_— 1/4 6.25
7 on e —_— _— —_—

1/ All purchased dairy animals must be deprecilated when filing on
the cash basis of accounting for Iincome tax purposes. Purchase price
is $350.00 per cow. Assuming a $150.00 salvage value and a U-year life,
this glves annual depreciation of $50.00 per year--$37.50 for 9 months,
and $25.00 for 6 months. It i1s assumed cull cows are in the herd an average
of 6 months during the year in which they are culled, except for the year
of purchase in which 1t is assumed they are kept for 9 months.
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Appendix Table B.9 AdJjustments to the 1TAXY row in the 1BDFC activity
for capital gain or loss, depreclation, and sale
or livestock when dairy cows are purchased

1TAXY row of 1BDFC activity
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Taxable income glven in
1DYPD activity 1/
(1) 1/4 cull cow sold @

$160 2/ 20,00 20.00 20.00 20,00 20,00 20,00
(2) 11/20 calf sold @

$30 16.50 16.50 16.50 16.50 16,50 16.50
(3) 3/40 of 2-year old

sold @ $160 g/ 6.00 6.00 6.00 6.00 6.00 6.00

72,50 U250 72,50 U2.50 T2.50 02.50

Taxable income when cows
are purchased
(5) Sale of 1/8 cull cow

@ $160 20.00 40,00 40,00 40.00 40.00 40.00
(6) Depreciation on this

cow @ $50 per year 4,69 18.75 31.25 43.75 U46.87 43.57
(7) Purchase price @ $350 43.75 87.50 87.50 87.50 87.50 87.50
(8) Capital loss on this

sale 3/ [(5)+(6)-(T)] -19.06 -28.75 -16.25 -3.75 -0.63 -3.75
(9) Depreciation on cows 3/ 48,42 43.75 43.75 31.25 18.75 6.25
(10) Sale of calves 16. 50 16.50 16.50 16.50 16.50 16.50
(11) Sale of other stock —_— 2.00 6,00 6,00 6.00
(12) Total return

(8)-(9)+(10)+(11) -50.98 -56.00 -41.50 -12.50 3.12 12.50

(13) Adjustment needed in
LLIAAYL IOW Ol LpDUnw
activity [(#)-(12) =
(13)1 &/ 93.48 98.50 84.00 55.00 39.38 30.00

1/ Mlk sales are not shown as they are assumed to be the same with
either ralsed or purchased cows.

2/ These are capital galns items, therefore, only 50 percent of the
sale value enters the taxable income row,

3/ e capital loss and depreciation on cows are book experise ltems
which are then added back to the iNCASH rows for each of these years.

4/ These amounts represent decreases in the taxable income row for
the year in which dairy facllities are expanded and the succeeding five
years, due to the purchase of dairy cows.
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Appendix Table B.10 Adjustments to the 1ATAXY row in the 1BDFC activ-
ity for capital gain or loss, depreciation, and
nontaxable income when dairy cows are purchased

1ATAXY row of 1BDFC activity
Year 1 Year 2 Year 3 Year 4 Year 5 Year ©

After tax income shown
in 1DYPD activity
(1) 1/4 cull cow sold

@ $160.00 1/ 20.00 20.00 20.00 20,00 20.00 20.00
(2) 3/40 of 2-year old

@ $160.00 1/ 6.00 6.00 _6.00 6.00 6.00 6.00
(3) Total in 1DYPD 26.00 26.00 26.00 26.00 26.00 26.00

After tax income when cows
are purchased
(4) 3/40 of 2-year old
6 $160.00 1/ _— — 2.00 6.00 6.00 6.00

(5) Adjustment needed
in 1ATAXY row of
1BDFC activity
[(3)-(4)] 26.00 26.00 24.00 20.00 20,00 20,00

1/ These are capital gains items of which one-half was reported
as taxable ilncome; the other one-half enters directly 1n after-tax
income.
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AdJustments to INETWR of dairy animals for pur-
chased cows in 1BDFC activities

Number of years after purchase 1/

1

2

3

I

(1) INETWR shown in
iDYPD activity

Amount in INETWR when

cows are purchased
(2) Value of cow

450.00

350,00

(3) Depreciation on pur-

chased portion

(4) Value of replace-

ment stock
(5) AINETWR of dairy

animals when cows

are purchased
[(2)-(3)+(#)]
(6) Correction of
INETWR for dairy
animals in iBDFC

activity [{1)-(5)]

b3, 42

14.00

315.58

134,42

450.00
350.00
37.50

46.50

359.00

91.00

450,00

350.00

81.25

100.00

368.75

81.25

450.00

350.00

68.75

10G.00

381.25

68.75

450.00

350.00

37.50

100.00

412,50

37.50

450.00

350.00

100.00

450,00

1/ For example, cows purchased during year 1 with 1BDFC activity
will have the INETWR row reduced by $134.42; the 2NETWR row by $91.00;
etc., to account for the effect of purchasing additional cows.
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Appendlix Table B.12 Cash expense in 1BDFC actlivity for additional
roughage needed for the first five months when
dalry cows are purchased

Roughage needed Total
Item Unit first five months Price cost

Corn silage Ton 4,8325 $8.00 $38.66
Haylage Ton 3.25 12.50 ko.62
Oat silage Ton 1.4175 8.00 11.34
Hay Ton 4175 25.00 10,44
Urea Lbs. 48.325 .055 2.66

$103.72

Source: Hoglund [19], and mimeographed handout of background material.
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Appendix Table B.13 Investment cost of double-li herringbone milking
parlor and equipment, mllkhouse, mllkhouse equip-
ment, and bulk tank

Investment
cost

Bullding $5,400.00

Stalls and feeders 1,600.00

Milking system 3,200.00
Heat, hot water, ard

other equipment 1,500.00

Sub-total $11.,700.00

Bulk tank, 800-850 gallon 2/ 5,100.00

Total $16,800.00

1/ Hoglund, et al. [20].
2/ Farm Management Handbook [15].
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