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ABSTRACT

A COMPARATIVE ANALYSIS OF FINANCING REQUIREMENTS
OF SELECTED TYPES OF FARM OPERATIONS
IN THE EASTERN CORN BELT FOR 1980
by

Richard Arthur Benson

Tremendous changes have occurred in the agricultural sector of
the U.S. econamy in the last few years. All indications are that the
transformation processes working on the structure of farm firms are
only in the embryonic stages of development. By 1980, structural
changes will have greatly altered the capital and credit needs of
many U.S. farmers.

The rapidly changing farm envirormment raises many serious questions.
(1) what sizes and types of farming units may be important by 1980?

(2) What might be the magnitudes of the investments on large, highly
specialized farming units by 1980? (3) What will be the probable

income generating ability of these units? (4) What size loan requests
might reasonably be expected? (5) Will these units have sufficient
repayment capaclty if various sizes and types of loans are extended?

(6) What are the expected risks involved in financing large, specialized
farming units in 1980? The current study was aimed at providing answers
to these and similar questions.

From a financing point of view, this was a micro-demand study with
implications for micro-supply. Hypothetical farming units were constructed
that were believed to represent sizes and types of farming operations
that will be important by 1980, These included 1-, 2-, and greater
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than 2-man operations for dairy, cash grain, and feeder cattle. The
farming units employed the most advanced technology projected for 1980,
provided the given technology was economically feasible for the unit
being considered. Capital was substituted for labor on the synthesized
farming units to allow a high level of labor efficiency. Further,
the management ability of the operators was assumed to be well above
average. The 1980 hypothetical units could be thought of as "target"
combinations of resources for the specific sizes and types of farming
operations considered.

The rnumerous coefficients estimated in this study were developed
for one purpose—to provide realistic reference units to be used
in analyzing certain characteristics of financing speclalized types
of farm firms in 1980. The analysis was conducted along the lines of
the familiar Three R's of Credit—returns, repayment capacity, and
risk-bearing ability. Each size and type of farm analyzed had unique
characteristics regarding such items as flow of funds, collateral, and
need for land, buildings, equipment, livestock, and machinery. These
varying characteristics created fundamental differences in the absolute
amount of financing needed, the length of amortization periods required,
and the access to, as well as the alternative methods of extermal financ-
ing. All of these characteristics, in turn, significantly affected the
returns, repayment capacity, and risk-bearing ability of farming operations.
By using this framework to analyze target 1980 units, it was expected
that this would suggest implications for farmers and lenders as they
farmulated plans for operating and financing farming units in the future.

All of the 1980 dairy operations analyzed appeared to have strong

profit potential. With reasonable lengths of repayment on machinery
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and dairy facilities, these units had the potential to support heavy
debt loads on a low-equity basis and, at the same time, generated a

high return on investment for the farm operators. A potential problem
area on large-scale dairy farms by 1980 may be the tremendous investments
required for highly specialized dairy facilities. Obtaining sufficient
amounts of intermediate-term financing without having it fall under

the umbrella of long-term land financing may be the most difficult
financial problem facing dairy farmers by 1980.

Because costs are expected to increase at a more rapid rate than
yields and prices, cash grain farms by 1980 could be the epitome of
farming units affected by the price-cost squeeze. Cash grain farmers
may be faced with a serious dilemma by 1980--small profit margins may
force them to expand on the one hard but limit their expansion on the
other. To obtain units large enough to provide an adequate level of
family living, cash grain farmers may be forced to expand. But expan-
sion may require a heavy debt load, and repayment capacity may not be
sufficient to meet the anmual repayment obligations implied by large
amounts of external financing. Large-scale expansion via the ownership
route may not be possible for cash grain farmers by 1980 because all
payments on land must come from net income, and if net incame 1s low,
larnd will not generate its own repayment. Limited repayment capacity
coupled with high price and biological risks made it difficult to
build a strong argument for more liberal financing terms for cash grain
farmers in 1980.

The biggest barrier to operating and financing large beef feeding
operations in 1980 may be price risk. The 6000-head unit considered,
for instance, had strong repayment capacity and could support a heavy
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debt load when cattle prices were $30 per hundredweight. At $35 per
hurdredweight, the operation generated a before tax return on investment
of 63.8 percent. But with cattle prices at $25 per hundredweight,
the operation fell $163,000 short of covering variable costs. The
highly efficient, high investment, controlled enviromment units con-
sidered in this study appeared to have more potential for older, es-
tablished operators who wanted to add to the size of their present
setups and increase labor efficiency rather than for young operators
who wanted to get more volume from their limited equity.

In summary, many of the units considered in this study will
require more financing, more services, and more liberal credit terms
by 1980 than most farm lenders are currently offering. And the responses
of credit institutions to the changing needs of farm operators may
have a very profound effect on the structure of farm firms in the
Eastern Corn Belt in 1980.
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CHAPTER I

INTRODUCTION

1.1 The Problem Situation

The characteristics of 20th Century agriculture can be epitamized
by one phrase——tremendous structural change. The small, diversified,
self-sufficient, and labor intensive farming operations are giving
way to large, specialized, highly integrated, and capital-intensive
farming units. These structural changes have greatly altered the cap-
ital and credit needs of many U.S. farmers.

With many Class I farms requiring multimillion dollar investments
in 1980, legitimate loan requests of one quarter to one half million
dollars or more may be common. Most farm lenders are presently not
geared for making loans of this magnitude. As one author put it, these
units may be "too small to go directly to financial markets with cor-
porate stocks and too large for the traditional refinancing each gener-
ation by existing credit institutions" [26, p. 812].1/ There is evidence,
however, that some lenders recognize the rapidly increasing demand for
large loans as a potential problem and are initiating projects to study
this area. For example, the Federal Intermediate Credit Bank (FICB)
executive committee recently assigned a project team to a study of the
problems surrounding large and glant loans.2/ The feeling among FICB

1/ Bracketed numbers refer to items listed in the bibliography.

2/ A larg’a loan is defined as a loan with a peak amount outstanding
(or anticipated) equal to or exceeding 35 percent of the PCA's net worth,
is defined as a loan with a peak amount

whichever i1s less. A glant loan
outstanding (or anticipated) equal to one million dollars or 50 percent
of the PCA's net worth, whichever is less.

1






2
leaders was that present loan analysis and servicing procedures were
111-equipped for handling the problems and challenges presented by the
ever-increasing number of requests for large loans. The project team
recommended ten procedures that were later adopted by the FICB loan
camittee. Among these were requirements that all large or glant loan
requests be accompanied by a minimum of three years financial and
operating statements, and that the PCA inwvolved in a glant loan submit
written plans for loan servicing and control and also monthly or
quarterly fleld reports to the FICB loan coomittee. These and other
procedures recommended by the project team reflect the feeling that
because of the high concentration of risk, loan analysis and servicing
must necessarily be more thorough for large and giant loans if risk is
to be minimized [51, p. 4-51].

Commercial banks, insurance companies, and other agricultural
lenders are also concerned with the potential problems presented by
large loans. Same of these lerders can and do make large loans. But
few, 1f any, have sufficient practical experience with large loans to
handle an agricultural loan portfolio dominated by one quarter of a
million dollar or larger loans to farm operators. In the past, large
agricultural loans have been the exception rather than the rule, so
in general, there has been little incentive for lenders to gear their
loan policies ard procedures to the financing need of this small minority.
However, as large agricultural loan requests become increasingly common,
there is an urgent need for research dealing with the financing needs
of these larger units.

By 1980, large farming units (and large loan requests) may actually
be the rule rather than the exception. The current study is aimed at



3
providing answers for some commonly asked questions: (1) What size
and type of farming units may be important by 1980? (2) What might
be the magnitudes of the investments involved? (3) What will be the
probable income 'generating ability of these units? (4) What size loan
requests might reasonably be expected? (5) Will these units have suf-
ficient repayment capacity if various sizes and types of loans are
extended? (6) What are the risks involved? These and similar questions
are being asked with increasing frequency, but as yet little research
has been done at the micro or firm level. From a financing point of
view, this project can be thought of as a micro-demand study with
implications for micro-supply. In other words, by doing a detailed
study of certain sizes and types of farms that may be increasingly
important by 1980, it is anticipated that this will suggest implications
for lenders as they plan their lending strategles for the '70s.

1.2 The Objectives

The basic objectives of this study are as follows:

1. Determine the probable financial and production structure of
selected types of farm firms in 1980, and estimate their
abllity to generate income.

2. Estimate the financing needs and repayment capacity of these
synthesized units assuming various resource control arrange-
ments, various equity positions, various down payment require-
ments, and various amortization periods.

3. Suggest implications of the results for lending institutions
as they plan their lending strategies for the '70s.

The accomplishment of these objectives would enhance our understanding
of the types of financing problems U.S. farmers in general, and Eastern
Corn Belt farmers in particular, may be experiencing in the next decade.
Further, the analysis should provide insight for lenders as they adjust
and alter their policies and procedures in an attempt to adequately
service the rapidly increasing demand for large loans.



1.3 Previous Research

Only a small percentage of the research in agricultural finance
has addressed itself to the problems of financing individual farm
firms.3/ In a 1960 study, Nelson [4l] synthetically constructed a
representative 1975 U40-cow dairy farm to study the future repayment
capacity and risk-bearing ability of the individual firm. He concluded
that credit probably will be used to a relatively greater extent in
1975 than in 1960 due to farms being larger and having the repayment
capacity and risk-bearing ability to safely use more credit.

A study by Baker and Irwin [3] in 1961 estimated the optimum com-
bination of resources on two specific farms—one in a grain area and
one in a livestock area of Illinois. They then obtained estimates
of the amount of money that could be borrowed for resources on each
farm, and compared this estimate with the most profitable amount for
the farms. They found that the amount of money that could be borrowed
varied widely among purposes, and that in many cases, lender behavior
had a significant effect on farm organization.

A similar study by Irwin and Baker [37] constructed hypothetical
farm firms to study the effects of lender decisions on farm financial
planning. They fourd that optimal planning by a farmer as well as his
level of income were affected by lender limits.

Another area of research closely related to this study is firm
growth. Numerous projects have been initiated recently employing

3/ The author wishes to express an intellectual debt to Professor
Brake who, in a series of speeches over the last two years, has lden-
tified mumerous financial problems individual farm operators have
experienced, or will likely be experiencing in the next few years. It
was these initial probings, coupled with personal interactions with
Professor Brake, that led to the selection of the current topic.
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technlques such as simulation, recursive programming, and polyperiod
programming to study the processes and pains of growth [36]. A 1970
thesis by Duvick [27], for instance, employed polyperiod programming
to study how such factors as down payment requirements on loans, length
of amortization periods, goals of farm operators, minimum and marginal
rates of consumption, appreciation in land values, interest rates,
and initial cash positions affected such items as net worth, consump-
tion, farm organization, and the level and structure of debt assumed.
In another less technical study, the author [4] studied a group of
expanding dairy farmers for a 6-year period to identify and analyze
some of the financlal problems of expanding to large-scale dairy

farming.

1.4 Method of Procedure

The analysis of this study is corducted in three steps. First,
the basic forces affecting the structure of farm firms are discussed
ard evaluated. This information is used along with Project '80 esti-

mates 4/, farm account data from operators using advanced technology,
and information from personal interviews with speclalists to synthet-
ically construct representative 1980 farm operations. These include

1-, 2-, and greater than 2-man operations for dairy, cash grain, and
feeder cattle. Three types of farms are analyzed because it 1s diffi-
cult to generalize when discussing the problems of financing agriculture

4/ Project '80 is a study launched in 1964 by the College of
Agriculture of Michigan State University to encourage and assist the
people of rural Michigan in long-range plarming. The study, culminated
with the publication of 16 reports, provides answers to the important
question of "What will rural Michigan be like in 1980, in the natural
course of events?"
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in 1980. Specific types of farms vary significantly concerning the
problems facing them. Each type of farming operation has unique
characteristics regarding its flow of funds which affect both the
capital needs and access to external capital sources. A dairy farmer,
for instance, has a monthly stream of income which can provide capital
internally and also provide a basis for servicing debt. A cattle
feeder, on the other hand, may have receipts only once or twice a year.
Similarly, a cash grain farmer receives income at a limited number
of times a year. These differences in flows of funds produce different
needs for external capital and require different debt repayment plans.
Differences by types of farms also exist regarding collateral. Cash
grain farms depend heavily on inputs such as fertilizer and chemicals
which are used up in the production process and, hence, cannot serve
as collateral. A cattle feeder, on the other hand, has collateral in
the form of livestock that generally increases in value during the
production process and serves as good loan collateral. Dairy cows
can also serve as collateral but generally depreciate in value over
time. Similarly, each type of farming operation differs in its need
for land, bulldings, equipment, livestock, and machinery; hence,
differences in length of terms needed in financing and in alternmative
methods of financing. Land is more commonly avallable for lease than
are buildings or livestock. Similarly, machine services can be more
readily obtained from custom operators than the other categories of
inputs.

Second, using appropriate budgeting techniques, the ability of
these specific types of 1980 farm firms to service debt is estimated.

Various combinations of equity levels and amortization periods for
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machinery, buildings (includes buildings, livestock equipment, and
feed storage), and land are analyzed to determine their effect on
repayment capacity. This section also provides a comparative analysis
of how down payment schedules affect net worth requirements on each
type of farm. Further, insight is provided into the absolute amount
of net worth required to assemble the combinations of resources repre-
sented by the synthetically constructed firms, given the various down
payment requirements and resource control arrangements. Also, the
short-term debt load (debt for operating capital) represented by the
individual firms is estimated and analyzed.

Finally, the question of "What are the implications of this study
for farm operators and lenders as they plan their strategles for the
'70s?" is explicitly treated. Will young farmers be able to gain con-
trol of efficlent sized agricultural production units by 1980? Are
current policies and procedures of lending institutions suitable in
an agricultural enviromment typified by relatively large-scale units
similar to the ones considered in this study? Are there realistic
changes in policies that lenders could initiate that would alleviate
some of the problems of financing large farm operations? This study
is aimed at providing insight into answers for these and similar

questions.






CHAPTER II
STRUCTURAL CHANGES OCCURRING IN THE AGRICULTURAL SECTOR

Tremendous changes have occurred in the agricultural sector of
the U.S. econamy in the last few years. All indications are that the
transformation processes working on the structure of farm firms are
only in the embryonic stages of development. Therefore, to synthet-
ically construct realistic 1980 farm operations which can be used as
reference units when studying future financing needs, 1t 1s necessary
that the forces working to alter the basic structure of farm firms be
considered in detail.

2.1 Basic Forces Catalyzing Structural Change

The changing structure of agriculture has played an integral part
in altering the financing needs of U.S. farmers 1n the last few years.
Immense amounts of flnance capital are now required to assemble effi-
cient, viable operations. At least three major forces have contributed
to the structural change [5].

1. Changes in technology

2. Changes in markets

3. Changes in institutions
These categories are by necessity extremely broad. But they do provide
a basic organizational framework for studying the factors influencing
structural change in the agricultural sector of the United States
econany. They also provide insight into the types of farm operations
that will be important in 1980.






2.1.1 Changes in technology

Cochrane [21] has referred to technological advance as the "engine
of the farm econamy." In other words, it is the driving force behind
the tremendous changes that have occurred in the agricultural sector
of the economy.

New technologies may appear in numerous forms. A new or improved
machine may lower the price of capital relative to labor and encourage
capital-labor substitution. A new input such as an herbicide may
eliminate mechanical weeding of field crops, or a new crop variety
may be developed that thrives in dense population and virtually smothers
out weeds.

New technologies are usually output increasing at least in the
short run. This is true because the new developments push average
and marginal cost curves dowrward and to the right. Since the short-
run supply curve of farmers is the marginal cost curve above the average
variable cost curve, the supply curve would be pushed to the right by
the new technology. Given the relatively inelastic demand for farm
products, the prices farmers receive would decrease in the short run,

ceteris paribus. In the long run, the prices of farm products are held

down because of the ubiquitous incentive to adapt new technologies.
But while farm product prices are decreasing or remaining constant,
input prices are constantly increasing. This leads to what is often
referred to as the price-cost squeeze and forces farmers to expand the
size of their operations in order to maintain an adequate level of
family income.

New technologies may also appear in the form of improvements in
human capital. Improved management potential on today's farms has
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made it possible for numerous structural changes to occur. Prudent
businessmen, well-educated in the science of technical agriculture,
have demonstrated the ability to hardle highly complex, sophisticated
farming operations. Without this skilled leadership, farming units
could never have reached the scale and efficiency that currently
exists on an ever-increasing number of U.S. farms. All indications
are that farms of tomorrow will put an even larger premium on manage-
ment abllity, so farmers are faced with the never-ending struggle to
improve their management potential at a rate that is at least as rapid
as the rate of improvement in nonhuman capital.

The enormous effect a new technology could have on the structure
of agriculture can be illustrated by an example [5]. Consider the
impact of a new variety of corn (1) with varying length maturities
(2) which could be broadcast seeded by helicoptor on minimally tilled
land and (3) with plants structured so that it could be combined by
machines with 20-foot heads. This development would clearly alter
the organizational pattern of Corn Belt agriculture as we know it today.
In general, similar technological breakthroughs have had and will con-
timie to have very substantial effects on the structure of U.S. agri-

culture,

2.1.2 Changes 1in markets

The significant modifications that have taken place in the markets
for farm products have contributed greatly to the changing structure
of agriculture. As a result of new technological developments, there
have been some very profourd changes occurring in the production and
processing sectors of our economy. In many respects, conventional mar-
kets no longer meet the needs and requirements of these sectors.
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Both farmers and processors have found that, in many cases, the per-
formance of a vertically coordinated and integrated system is superior
to the performance of conventional markets. A vertically coordinated
system usually ties the producer and processors together with some type
of contract that sets forth such things as product specifications, time
of delivery, and price determination clause. The contract may also
include provisions calling for the processor to provide technical
advice or specific imputs such as feed. Vertical integration, on the
other hand, implies that two or more stages of production are joined
together under one ownership. A beef packing company that owns a
cattle feeding setup is an example of vertical integration.

Farmers may favor vertical coordination for at least four reasons.
First, they want to reduce the risk and uncertainty facing them. With
the high stakes involved, farmers cannot afford to operate in an
economic envirormment characterized by price risk, biologlcal risk, and
the risk of technical obsolescerce. Second, for simllar reasons, a
farmer must be certain that he has a market for his products. In one
county in Michigan, for instance, farmers could only find buyers for
about 20 percent of their 1969 cling peach crop. The remaining 80 per-
cent fell to the grourd and rotted. For an operator with a large in-
vestment ard a large volume, this could be disastrous from a financial
standpoint. Third, to obtain a farming unit large enough to be effi-
clent, it often requires tremendous amounts of capital. Farmers may
not be able to accumulate sufficient owned, borrowed, or rented capital
to reach an efficient scale without the help of the firm that processes
their products. Finally, farmers may favor a vertically coordinated
system because it may provide them with increased bargaining power and
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an improved market position. Since farmers generally operate in an
envirorment of atomistic competition where they are "price takers,"
improving their relative power in the market place is very important.

Processors also stand to gain from vertical coordination or inte-
. gration. Plants cannot operate at peak efficiency unless they have a
flow of raw materials from the production sector that is free of fluc-
tuation in both quantity and quality. The plants are set up to handle
a certain daily volume, and significant deviation from this amount may
substantially increase per unit costs. Also, the costs of selling and
distribution may be reduced if processing plants have an even flow of
a uniform quality product from the farming sector. Finally, it may be
profitable for processing firms to integrate backwards to take advantage
of complementary or supplementary stages of production.

In conclusion, there are numerous economic forces at work at both
the production and processing levels, and these forces are causing a
threat to conventional markets. The changes that are taking place in
conventional markets are substantially affecting the present production
structure of certain commodities, and in the future, the impacts of
changing markets on the structure of agriculture may be even more
noticeable.

2.1.3 Changes in institutions
Institutions, broadly defined as social controls over individual
action, may include such conventional items as taxation, credit, or-
ganizational forms (leases, partnerships, corporations, etc.), and
goverrment programs. Also, they may include such unconventional things
as family living styles, labor preferences, and pollution controls [5].
The dynamic social, political, and economic elements in our complex
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soclety leave our laws, customs, and standard operating procedures,
etc. (i1.e. our institutions) in a constant state of flux. Shaffer
(52, p. 246] has argued "...that changes in technology, extent of the
market, operating procedures, etc. create new patterns of external
effects requiring constant institutional adjustment to direct indi-
vidual efforts to socially desirable ends." But the notion that
societies' major problems are the result of institutional lag to tech-
nological possibilities is somewhat misleading. Institutions are not
always a passive element in the network of interacting forces. For
instance, technology is just as much a product of institutional or-
ganization as institutional organization is a product of technology
(52, p. 247]. The point to be made is that institutions are often a
leadirg element in our dynamic system, and changing institutions have
had and will continue to have a rather pervasive effect on the struc-
ture of U.S. agriculture.

Two examples are helpful in 1llustrating the extensive effects
institutions, and changes in institutions, can have on the basic struc-
ture of agriculture. First, consider the agricultural corporation.

A 1968 farm survey identified six reasons (listed in order of decreasing
importance) why farmers incorporate [39].

1. Ease of transfer

2. Perpetual life of business

3. Tax savings

4, Limited liability

5. Capital procurement

6. Prestige
Assiduous study of these points leads to a significant conclusion--
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the corporate form of organization was institutionally created, and

further, corporations are being perpetuated by existing institutions.
More specifically, the first four points are advantages for corpora-
tions only because of currently prevalling laws (i.e. institutions).
It is not difficult to imagine how laws could be changed to strangle
the corporate form of organization, should society decide corporations
are urdesirable.

Even advantages 5 and 6 can be traced to institutions. If existing
financial institutions were capable of completely hardling the financing
requirements of sole proprietorships and partnerships, there would be
no advantages in capital procurements for a corporation. Similarly,
under prevailing social institutions, the word corporation connotes
glamour and prestige. But these Institutions could change and the
connotation of the word corporation could be quite different. Consider
for instance, the evolution of the connotation of another organizational
form—the syndicate.

Another example demonstrates the effects a change in institutions
could have on the structure of agriculture. Assume that because of
pollution considerations, all inorganic fertilizer, all herbicides,
and all insecticides were banned from the market. Numerous volumes
could be written on the changes that would take place in the agricul-
tural production sector of the U.S. economy. For a speclalized cash
crop farmer, for instance, most parameters of an optimizing model would
be altered. Crop rotations would once again be popular. General crop-
1livestock farms would replace many highly specialized farming units.
Price relationships would change. Land prices would fall. In general,
this profound institutional change would throw the structure of
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agriculture into a state of complete chaos.

From a purely financial point of view, suppose financial insti-
tutions failed to adjust their policies and procedures to meet the
constantly changing financing needs of farm operators. Would this
necessarily mean that progress in agriculture would be curtalled?
Probably not, because in all probability, farm operators would find
new ways to finance their operations. But the family farm type, open
market structure that dominates agricultural production in the Eastern
Corn Belt today may be substantially altered. There would be a greater
separation of ownership and control of resources. Absentee ownership,
renting, leasing, etc. would become increasingly important. Capital
acquisition problems may be alleviated by a shift to highly integrated,
corporate type systems.

In essence, what this means is that the responsiveness of credit
institutions to the changing financing needs of agriculture will have
very profound effects on the future structure of the agricultural
production sector of the U.S. economy. Some policy makers have argued
that a substantial deviation (e.g. the domination of agricultural
production by highly integrated, corporate units) from the "family farm"
structure of agriculture would be detrimental to society. Others have
argued that society would gain from an evolution away from the "family
farm." This is a serious question and now is the time when public
decision makers should be caming to grips with the problem. Future use
of potentially powerful institutional tools, both legal and financial,
will be instrumental in determining the future structure of agricultural
production units.

In conclusion, institutions and changes in institutions significantly
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affect the structure of agriculture. Further, they must be considered
in any futuristic study dealing with agricultural structure, and
changes in that structure.

2.2 Implications for Synthesized 1980 Farm Firms

How do the basic forces catalyzing structural change relate to
the 1980 farm firms synthesized in this study? Of primary conceptual
importance to this study is the idea of enterprise specificity. Careful
analysis of the network of interacting forces working to change the
structure of agriculture indicates that these forces have quite diverse
effects on different types of farmm firms. In other words, they are
enterprise specific [5, p. 3]. For example, the forces that have con-

verted broiler production from an open market system to an integrated
system have not had the same effect on corn production—and chances are
they never will. It may be necessary to take a macro-oriented approach
when studying the basic forces affecting the structure of the agricul-
ture industry. However, when attempting to analyze the effects these
forces have on the production and financlal structure of specialized
types of individual farm firms, these global generalizations are no
longer sufficient. One must address himself to individual commodities
and enterprises. As Blase puts it, "To talk about it in general is

an exercise in futility" (5, p. 31].

2.3 Possible Organization Paths

Economists seldom agree on the most important factors influencing
structural change in agriculture. Even if they do agree, they often
interpret the end result of these influencing factors quite differently.
For instance, Breimyer [19, p. 938] has argued as follows:
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There are three possible directions of change in the organi-
zation and control of farm production and marketing. One is
to multiple units Or super farms, probably accomplished by
nonfarm capltal and under nonfarm control. Another is to
establish integrated relationship between farms and their
markets. Finally the traditional system might be retained
but modified.
In essence, this view paints a rather dismal picture for the future
of the family farm.

A substantially different view is expressed by Nikolitch [46, p. 88]

when he argues as follows:
The immense ecornomic and technological progress in recent
years has not changed two basic structural characteristics
of American agriculture. Contrary to what has happened
in other industries, farms continue to be relatively small
businesses. Ard second, the traditional dominance of family
farms continues to be as notable as ever.
Adequate family farms were, and still are, the mainstay of
the American farm economy. Moreover, the evidence indicates
that this dominance of family farms is Increasing. It also
shows that farm production is rapidly concentrating on ade-
quate family farms.
This paper, unlike Breimyer's, makes a rather convincing argument that
family farms have a bright future in the U.S.

Rhodes has presented another interpretation of the direction that
agriculture 1s tending. Hls approach 1s somewhat in between the pre-
viously cited views. This view closely parallels the philosophy em-
ployed in the current study in that combinations of family farms,
integrated units, and corporations are envisioned. The relative lmpor-
tance of each depends on the size and type of farming operation being
considered. Rhodes [50] suggests four possible organization paths that
agriculture may follow.

1. Family farm—-open market agriculture

2. Famlly farm-collective bargaining agriculture
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3. Corporate-integratee agriculture
4, Corporate-farmhand agriculture

2.3.1 Family farm-open market agriculture

Family farm-open market agriculture would be very similar to the
type of organization that exists on the majority of U.S. farms today.
The independent farmer would contimie to choose among competitive
sellers of inputs and among competing buyers for his products. Also,
the farmer and his family would provide the land, capital, management,
and the majority of the labor. The major normarket force would be
govermment, or more specifically, a package of farm programs aimed at
adding stability to farm product prices. The 1980 hypothetical cash-
grain farms constructed in this study are examples of this type of
organization.

2.3.2 Family farm-collective bargaining agriculture

The characteristics of production units organized along the family
farm-collective bargaining lines would be quite similar in many respects
to the farms discussed in the previous section. The major difference
of this organization would be the presence of strong bargaining groups
organized to cambat power with power in the major markets for agricul-
tural products. Dairy farms, for instance, seem to be following this
path.

Several requirements must be met before bargaining groups can be
effective. The bargaining organization must accomplish the following [6].

1. Represent sufficient volume of a commodity

2. Have disciplinary power over its members and cohesion
among them
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3. Obtain recognition by processors of its ability to
inflict losses

4, Have a membership willing and able to bear the cost of
withholding if necessary

5. Be able to tailor marketings to demands at desired
prices on a contimuing basis

Usually, to meet these requirements, a bargaining group must be organ-
ized on a farm-by-farm, territory-by-territory, or cammodity-by-commodity
basis [20]. The most successful bargaining groups of the past have
consisted of producer members who are highly specialized and who have
quite localized production. Therefore, the bargaining approach is
probably not the answer to the problems of the Midwest corn producer
or the wheat farmers of the Great Plains. But for the Michigan dairy
farmer, the bargaining approach may be quite effective.

With the help of state and federal marketing orders and agreements,
a National Farm Bargaining Board, etc., certain commodity groups may
be able to reap substantial benefits from collective bargaining. If
an increasing number of groups are successful in improving their posi-
tions in the market place, this would greatly reduce risk and uncer-
tainty and could significantly alter the future production structure
of many agricultural firms.

2.3.3 Corporate-integratee agriculture

Perhaps the most far-reaching and dramatic changes that will occur
in the agricultural sector in the next few years will be the result of
the corporate-integratee type of organization. As was mentioned
earlier, there are mumerous economic incentives for both farmers and
processors to push toward a system of coordinated and integrated mar-

kets. As the economic pressures increase, the resulting reorganization
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could have a significant effect on the structure of U.S. agriculture.

In this system, the farmer could evolve as one of many specialists
in the corporate heirarchy. He may own some land, physical facilities,
and equipment, but in all probability, other stages of the system would
provide and own the variable inputs. All production would be planned
and coardinated by a computer to take advantage of all econamies to be
gained from the system.

There are various degrees of coordination, ranging all the way
fram informal contracts to a totally integrated system. The degree of
future coordination depends, to a large extent, on the particular type
of farm being considered. Broiler production, for instance, has al-
ready been vertically integrated to the point that an open market for
broilers no longer exists. It is doubtful that cash grain farms will
ever be integrated to this degree.

Beef feeding operations, however, are already responding to pres-
sures of vertical coordination. And by 1980, many beef feeding units
will be highly integrated. It i1s possible that beef feeding could
follow an evolutionary path similar to the one followed in the poultry
industry. If this happens, a 500-head per year independent beef feeder
could be eliminated simply because an open market for hls product does
not exist.

It is doubtful, however, that vertical coordination will completely
dominate beef production by 1980. Numerous independent producers will
still be important. But in all probability, they will reduce price
risk via a forward contract or the futures market. The beef feeding
operations in this study were purposely constructed to represent pro-
duction units without vertical ties. But the analysis of the capital
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requirements, repayment capacity, and risk-bearing ability of these
operations may suggest implications for future developments along the
line of vertical integration.

2.3.4 Corporate-farmhand agriculture

The fourth possible organizat;ional form suggested by Rhodes is
not explicitly apparent in the structure of the hypothetical 1980
operations used for analysis in this study. In this system, a huge
corporation would be the sole provider of land, capital, and management.
Also the corporation would hire labor to perform the physical tasks of
producing food and fiber just as General Motors hires labor to produce
ard assemble automobiles. Although it is difficult to envision such
dramatic changes in the Eastern Corn Belt in 10 short years, the direc-
tion suggested by this path deserves consideration. As farms become
larger, an increasing proportion of the farm labor force may have to be
hired. This trend has some serious implications. To obtain sufficient
quantities of qualified labor, more attractive wage-fringe benefit
packages will have to be worked out. Bornus payments or other types of
incentives to encourage laborers to take pride in thelr work may have
to be developed. Also, for a production system dominated by hired
labor to be efficient, it may require that labor's functions be spe-
cialized just as labor's functions are speclalized on an autamobile
assembly line. In general, this type of organization would put a
premium on the owner-manager who has insight and imagination in the
area of labor management. The success or failure of many of the
hypothetical 1980 farms considered in the current study will be depen-
dent on the manager's ability to secure and manage qualified hired labor.
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2.4 Relative Importance of Larger Operations in 1980

Although it is apparent from the previous discussion that students
of structural change in agriculture often disagree, they are unanimous
on one point—farms will contimue to increase in size. The three basic
categories of forces influencing structural change suggested by Blase
[5] are, in almost all cases, working to increase the size of farm
production units.l/ Further, the net pressure for expansion is quite
different depending on the size and type of farm being considered.
With these considerations in mind, various projections concerning the
expected sizes of 1980 farming operations are presented.

Daly [25, p. 420] has estimated that by 1980, farms with over
$40,000 gross sales (Class I farms) will account for about 23 percent
of all commercial farms (over $2500 gross sales) in the United States.
Further, he projects that the average gross income per farm on these
larger units will be approximately $110,000, and that farms with over
$40,000 gross sales will account for almost 65 percent of the gross
income from all commercial farms.

In another study, Mayer and Heady [40, p. 412] have estimated
that total capital per farm will average $122,576 in the United States
by 1980. This compares with a projected average capitalization of
$90,822 per farm in the Lake states, $104,444 per farm in the North-
east, and $123,744 per farm in the Corn Belt. In all cases, this is
almost double the 1965 average investments.

Another study by Brake [12, p. 1536] has projected a balance sheet

1/ There are some examples where institutional factors would tend
to suppress expansion. For instance, pollution laws may be a deterent
to massive livestock operations.
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for agriculture in 1980 (Table 2.1). Brake estimates that an average
farm in the U.S. in 1980 will have assets totaling $168,800, an increase
of over $75,000 from 1968. Also, Brake estimates that average debt
per farm will be $48,000 in 1980, an increase of 190 percent over 1968.

Brake's projections indicate a substantial increase in the average
farm size in the U.S. by 1980. But these averages are pulled dowrward
considerably because they include noncomercial farms (i.e. those farms
with gross sales of under $2500). These noncommercial farms accounted
for about 42 percent of all farms in 1968, By combining information
from numerous sources, these noncommercial farms were eliminated from
the balance sheet figures for 1968, and also from the projected balance
sheet for 1980. The results show that the value of assets on an average
comercial farm in 1968 was about $142,000 and would increase to nearly
$227,000 by 1980. Similarly, average debt per commercial farm was
approximately $24,500 in 1968 and is expected to increase to almost
$64,500 by 1980.

Michigan trends are similar to those projected for the total United
States. Wright [61] has estimated that by 1980, U41.6 percent of total
farm sales in Michigan will come from farms with over $40,000 sales.
Professor Wright suspects that if data from 1969 Census of Agriculture

were available to update this projection, it would show Class 1 farms
accounting for closé to 50 percent of total sales by 1980.

Rapid changes are taking place on dairy farms in Michigan. The
1964 Census of Agriculture showed 33,176 dairy herds in Michigan in
1964. It is estimated that by 1980, there will be only about 8000

dairy farms in the state. Herds of over 50 cows (average of 104 cows)
are expected to contribute more than 55 percent of the total milk
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Table 2.1 A comparative balance sheet for U.S. agriculture,
1968 and projected 1980

Total . Average farm®
Projected” Projected
19682 1980 1968 1980
Assets -Blllions of dollars- -Dollars-
Real estate 193.7 2h9 63,529 119,400
Nonreal estate
Idvestock 18.7 23 6,133 11,000
Machinery and motor vehicles 31.0 36 10,167 17,300
Crops, stored 9.5 11 3,116 5,300
Household furniture
and equipment 8.5 9 2,788 4,300
Financial assets 22.1 24 7,248 11,500
Total 283.5 352 92,981 168,800
Claims
Real estate debt 25.5 59 8,363 28,300
Nonreal estate debt 24.9 41 8,167 19,700
Total 50.4 100 16,530 48,000
Proprietor's equities 233.1 252 76,451 120,800
Total 283.5 352 92,981 168,800

@ The Balance Sheet of Agriculture, 1968, USDA, ERS, Ag. Info.
Bul. 334, January 1969, p. 1.

b

Estimated by Brake [12, p. 1541].

C  Obtained by dividing the total by an estimated 3,049,000 farms
in 1968 and by an estimated 2,085,000 farms in 1980.
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produced by 1980 [42].

Pressures to increase size may be more intensive for cattle
feeders in the next ten years than for any other commodity or enter-
prise group. In 1965 the average size of beef operations in Michigan
was 60 head per feeder. But by 1980 the average feeder is expected to
average 300 head. Further, it is expected that over 100 operations in
Michigan will be feeding in excess of 1000 head by 1980 [28, p. 41].

Although Project '80 projections did not explicitly deal with the

size of cash grain farms in 1980, all indications are that these
operations will continue to expand. Since profit margins per acre and
per bushel are expected to decrease by 1980, cash grain farmers will
be forced to expand in order to maintain even the same level of living
they enjoy today.

Numerous other economic forces point to a continuing pressure to
expand. It has been estimated [49, p. 3] that even in the late '60s,
if a farmer could make full use of all scientific knowledge and had
unlimited access to capital, he could operate 620 acres by himself
using 6-row equipment. Similarly, a 2-man operation could handle
1470 crop acres using 8-row equipment.

Project '80 estimates suggest that by 1980 there will be about

300 farms in Michigan over 1000 acres. Similarly, there will be about
4300 farms between 500 and 1000 acres in 1980 [61, p. 24]. 1In all
probability, a high percentage of these farms with large acreage will

be cash grain farms.
Although the projections cited deal with the U.S. in general, and

Michigan in particular, similar trends will be realized in the Eastern
Corn Belt. All indications are that the movement toward the larger
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units is proceeding at a rate much more rapid than most experts anti-
cipated.

2.5 Overview of Chapter

Two points in this chapter are fundamental to the development of
the remainder of the thesis. First, the forces affecting the structure
of agriculture generally assert pressures to increase farm size. By
1980 these pressures will greatly increase the amount of capital and
credit needed to assemble an efficlent, viable farming unit. All
indications are that adjustments in basic lending policies and proce-
dures will be needed if the demand for borrowed capital of this ever-
increased rnumber of larger units is to be met.

A closely related second point is that forces affecting structural
change are enterprise specific and have quite diverse effects on dif-
ferent enterprise and cammodity groups. This, coupled with the fact
that different types of farms vary substantially concerning their flow
of funds, collateral, etc., dictates that a study of the future financing
needs of farmers must be micro in nature and concentrate on individual
sizes and types of farm firms. It is anticipated that studying the
individual types of farm firms that may be important in 1980, provided
they can obtain adequate financing, will suggest implications for farm
lenders and farm operators as they plan thelr strategles for the '70s.



CHAPTER IIT

ASSUMPTIONS AND INFORMATION USED IN CONSTRUCTING BUDGETS

3.1 Synthetically Constructed Operations

It is impossible to explicitly identify all of the influences
that led to the final selection of the sizes and types of farm opera-
tions that are used for analysis in this study. The impressions that
led to the selection of these specific farms were developed over a
three-year period. They came from reading voluminous accounts of what
the agricultural production sector will look like in 1980. They came
fram conversations with extension and research people in universities.
They came from numerous informal interviews with research and sales
people from agricultural input supply industries. And finally, the
Impressions came from visits in Michigan and other adjoining states
to farms now in operation that are using the latest in advanced tech-
nologies.

After assimilating the information gained from the numerous
sources mentioned above, hypothetical farming units were constructed
that are believed to represent sizes and types of farming operations
that will be important by 1980. These units employ the most advanced
technology projected for 1980, provided the given technology is eco-
nomically feasible for the farming unit being considered. Capital is
substituted for labor on the hypothetical farms to allow a high level
of labor efficlency. Further, the management ability of the operators
on the synthesized units is assumed to be well above average. The
1980 hypothetical units could be thought of as "target" combinations
of resources for the specific sizes and types of farming operations
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being considered. Finally, it i1s assumed that the livestock farms
speclalized in producing livestock and livestock products. Therefore,
on the synthesized livestock units that produce their own feed, the
size of the various crop acreages is determined exclusively by the
livestock program.

It is extremely important that the reader keep in mind that any
conclusions drawn from the analysis of the synthesized 1980 units
can only be interpreted in light of the assumptions used. Relatively
small deviations from the assumed prices, yields, etc. could substan-
tially alter the basic conclusions concerning profitability and the
abllity of various farming units to service debt.

Finally, an overrlding impression gained by the author when study-
ing possible future developments in the agricultural sector will be
apparent in all of the projectlions that are made and used in this
study--changes occurring in agricultural production in the next ten
years will be evolutionary rather than revolutionary. Everyone at
all interested in the future production structure of agriculture has
seen pictures and heard accounts of the farmer in his white shirt and
tie sitting at the console of his camputer milking his cows or planting
his corn. And by the 2lst Century, these seemingly far-out projections
will no doubt be realized and probably surpassed. But that doesn't
mean this type of technology will be the dominant force in 1980. Farms
similar to the ones projected in this study can be observed in operation
today. The machines they are using may not be quite as efficient as
the ones projected for 1980, but the basic appearance of the operation

may be very much like some of the most advanced operations of 1970.
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3.2 Assumptions Used That Affect Profitability of Budgeted Farms

The relative profitability of the synthetically constructed farms
deperds on rnumerous factors, the most important of which are the
following.

1. Product prices
2. Prices paild for inputs
3. Level of technology

4, Yield per acre on crops, milk production per cow, and
rate of galn on feeder steers

5. Machine, labor, and feed efficiency

6. Size and investments of the various operations

3.2.1 Assumptions concerning farm product prices

Researchers seldom agree on the level of farm product prices one
year in the future, let alone ten years in the future., There are so
many interacting forces involved that price projections are, at best,
educated guesses. The prices assumed in this study will be explicitly
stated, and the results must be interpreted in light of these price
assumptions.

It 1s assumed that dairymen in the Eastern Corn Belt will be
receiving an average blend price of $6.00 per hundredweight for milk
in 1980. If one looks at price increases in the last ten years and
projects this same trend to the next ten years, $6.00 per hundredweight
would seem low. But the '60s were a decade when strong bargaining
cooperatives such as Michigan Milk Producer's Association and Great
Lakes Federation made substantial gains. With per capita consumption
of milk decreasing at an average rate of 10 pounds per year and with
the threat of nondairy substitutes lingering on the horizon, 1t seems
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unlikely that farm cooperatives can increase milk price by $1.30 per
hundredweight in the '70s, the price increase realized in the '60s.

It i1s my opinion that $6.00 per hundredweight, a modest increase of
less than $.50 per hundredweight, is all that the "traffic will bear."
Corn and soybean prices may be even more difficult to project
than milk prices. For instance, a study conducted by Mayer and Heady

[40] 1in 1969 projected the 1980 price of corn and soybeans assuming
alternative farm programs and various levels of export demand in 1980.
The results showed the average projected price of corn in the Lake
States varied between $.57 per bushel and $2.42 per bushel depending
on the assumptions used. Similarly, the average projected price for
soybeans varied from $.93 per bushel to $6.02 per bushel depending on
assumptions.

The assumed prices for this study are $1.00 per bushel for corn
ard $2.25 per bushel for soybeans. This assumes a continuation of
price support programs not substantially different from present pro-
grams. Given the wide variety of possible alternative programs, this
assumption seems as tenable as any.

Farm prices for choice steers in the '60s showed substantial
short-run price fluctuations, but a long-run trend is not apparent [30].
For instance, the average Chicago price of choice 900-1100 pound steers
was $29.74 per hundredweight in November of 1962, but it was 1969
before prices reached this level again. In the interim, the average
price was as low as $20.67 per hundredweight which occurred in May of
1964. The highest average price was $34.07 per hundredweight in June
of 1969. There will contirue to be short-run fluctuations in the '70s,

but with per capita consumption of beef on the uptrend, average annual
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prices should average higher than in the '60s. As a result, an average
annual price of $30.00 per hundredweight is assumed in this study.

3.2.2 Assumptions concerning input prices

The budgets contained in the appendix identify the prices of in-
puts assumed in this study. In general, the basic inputs were assumed
to increase in price at a campounded rate of 3 percent per year, but
there are exceptions to this rule. For instance, the recent trend in
fertilizer prices has been dowrmward, so a quite different price pro-
Jjection technique was employed to arrive at a 1980 price for the various
fertilizer nutrients.

A recent study by Kyle [38, p. 34] has shown that large farmers
often receive quantity discounts on many of the inputs they purchase.
To reflect this, it was assumed that farms large enough to justify
8-row equipment received a 10 percent discount on seed, fertilizer,
herbicides, insecticides, and custom rates for applying fertilizer.
Similarly, farms large enough to Jjustify l2-row equipment were assumed
to receive 20 percent discounts on these items.

The major inputs of land, bulldings, and machinery were all in-
flated at a compounded rate of 3 percent per year. If only information
from the last two years were used, this rate would seem low for build-
ings and machinery, and high for land. But most ecornomists would argue
that the last two years have been far from "normal." They suggest
that our economy is geared for a "normal" rate of inflation of around
1-1 1/2 percent per year. However, sﬁth labor unions and other elements
applying constant upward pressuresv on the price level, all indications
are that govermment will be unable and perhaps even unwilling to hold
inflation at this level. Given these factors, a 3 percent average
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rate of inflation for machinery, land, and buildings over the next 10
years seems quite tenable.

1980 prices for labor are difficult to project for two reasons.
First, few people agree on what the average price for farm labor is
in 1970. Second, with labor unions becoming increasingly strong and
negotiating for very substantial hourly increases, one can't help but
worder how far these increases can go.

The latest USDA report on farm labor shows that the average
hourly wage for farm workers in the East North Central region for
1969 was $1.62. This compares with $1.65 per hour in Michigan. Many
farmers and extension people say this figure is low given the skills
required on many technically advanced farming units of today. There-
fore, a base hourly rate of $2.50 per hour was assumed for 1970 and
then inflated at 3 percent per year to get a 1980 rate of $3.35 per hour.
Also, it was assumed that large units requiring substantial amounts of
hourly labor from one area would need to pay a premium. This rate was
assumed to be $4.00 per hour. The $4.00 per hour rate was also used for
full-time hired men. More highly skilled laborers such as milkers were
assumed to be paid $5.00 per hour. Similarly, it was assumed that the
managers of the units in 1980 are paid $11,000 per year for their labor
contributions. This corresponds to a withdrawal for family living.
Finally, it was assumed that secretarial help could be hired for $6600

per year in 1980.

3.2.3 Adoption of new technology
This study assumes the adoption of the most advanced technologies
in 1980, provided they are economically feasible. For instance, the

80-cow dairy operation will employ an advanced milking system to enable
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3.2.5 Machine, labor, and feed efficiency

Machine efficiency has been increasing not only because of changes
in machine size, but also because of improvements in the quality of
glven sizes of machinery. A compounded rate of 1 percent per year
increase in efficiency resulting from quality improvements was assumed.
In other words, if a certain field operation with a given size machine
required 5.0 hours in 1970, it would require 4.53 hours in 1980.

The labor requirements, including both direct and indirect labor,
of producing various crops using various sizes of equipment are pre-
sented in Appendix Table C.1l. Similarly, the estimated variable costs
(excluding labor and interest) of producing various crops in 1980 are
also presented in Appendix B. Two studies, one by Connor [24] and one
by VanArsdall [59], were used extensively as guldes when making these
estimates. Also, the author participated in the preparation of crop
budgets for the 1970 National Economic Model 1/, and some of the es-
timates made in these budgets were also used. Finally, information
obtained from interviews with researchers, engineers, and sales people
of a major supplier of farm machinery were used when developing these
estimates.

Before arriving at labor coefficients for selected dairy and
beef operations, interviews were conducted with industry people in-
volved in producing labor-saving equipment for livestock farms. These
included interviews with researchers and engineers from a major

1/ The National Econamic Model was developed by the Farm Produc-
tion Economics Division, Economic Research Service to provide short-
term quantitative estimates of aggregate production and resource ad-
Justments under alternative prices, costs, technologies, resource sup-
plies, and Goverrment programs.
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3.2.5 Machine, labor, and feed efficiency

Machine efficiency has been increasing not only because of changes
in machine size, but also because of improvements in the quality of
glven sizes of machinery. A compounded rate of 1 percent per year
Increase in efficiency resulting from quality improvements was assumed.
In other words, if a certain field operation with a given size machine
required 5.0 hours in 1970, it would require 4.53 hours in 1980.

The labor requirements, including both direct and indirect labor,
of producing various crops using various sizes of equipment are pre-
sented in Appendix Table C.1l. Simllarly, the estimated variable costs
(excluding labor and interest) of producing various crops in 1980 are
also presented in Apperdix B. Two studies, one by Connor [24] and one
by VanArsdall [59], were used extensively as guides when making these
estimates. Also, the author participated in the preparation of crop
budgets for the 1970 National Economic Model 1/, and some of the es-
timates made in these budgets were also used. Finally, information
obtained from interviews with researchers, engineers, and sales people
of a major supplier of farm machinery were used when developing these
estimates.

Before arriving at labor coefficients far selected dairy and
beef operations, interviews were conducted with industry people in-
volved in producing labor-saving equipment for livestock farms. These
included interviews with researchers and engineers from a major

1/ The National Economic Model was developed by the Farm Produc-
tion Economics Division, Economic Research Service to provide short-
term quantitative estimates of aggregate production and resource ad-
Justments under alternative prices, costs, technologies, resource sup-
plies, and Goverrment programs.
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manufacturer of milking equipment and parlors, and also interviews
with éngineering and sales people from a major supplier of automated
feeding systems. Benchmark labor figures for dairy were obtained
from work done by Speicher and others [53], [34]. Similarly, labor
coefficients developed by VanArsdall [58] were used as a guide for
beef feeding.

Based on the above information, it was assumed that the total
annual labor requirements for a cow and replacement in 1980 will be
34.2 hours, 32.4 hours, and 30.0 hours for an 80-cow operation, a 200-
cow operation, and a 1000-cow operation respectively. Similarly, it
was assumed that a beef steer in 1980 will require 2.5 hours per year
in the specified 375-head total confinement unit, 2.75 hours per year
in the 900-head operation, and 2.0 hours per year in the 6000-head
unit, It should be moted that the 900-head operation has slightly
poorer labor efficlency than the 375-head unit because the former is
a combination of open lot, total confinement while the latter is com-
pletely mechanized with total confinement.

The basic feed ration used for dairy was developed from work done
by Hoglund [32] (Appendix Table A.2). It includes corn silage in the
winter and haylage in the summer. The roughage is supplemented with
shelled corn, soybean oil meal, and urea. For beef, a ration developed
by Henderson [31] was used as a guide (Appendix Table A.3). It includes
corn silage, shelled corn, and a 64 percent protein supplement.

Telfarm records were used as a gulde when the various variable
costs (e.g. veterinary medicine, utilities, etc.) associated with pro-
ducing beef and milk in 1980 were estimated. Also Henderson's study
[31] and work done by VanArsdall [60] were used for beef.
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3.2,6 Size and investments

Table 3.1 summarizes some of the important characteristics of
the selected types of farming operations used in this study. The 1-
and 2-man units represent what are expected to be target cambinations
of resources for these sizes of operations by 1980. The greater than
2-man units represent what is expected to be a 1980 target combination
of resources for the particular sizes selected. The sizes of these
larger units were selected because they represent a slze category that
is expected to be important in 1980. But they should not be thought
of as size units that hit the minimum point on the long-run average
total cost curve. In other words, there may be larger units that are
Just as efficlient, or perhaps even more efficient, than the greater
than 2-man units selected for this study.

Investment figures for this study were obtained from numerous
sources. For machinery, interviews with machinery dealers and a price
guidebook [47] provided the bulk of the information used. The cost of
drying and storage equipment for cash grain farms was obtained from a
local dealer.

The previously mentioned study conducted by Kyle [38] revealed
that most farmers receive a discount of approximately 10 percent off
1list price when they buy machinery. Therefore, the estimated 1970
investments for machinery on the synthetically constructed farms reflect
this discount. The survey also showed that large farmers often receive
discounts substantially higher than 10 percent. To reflect this, the
larger operations were assumed to receive either 15 or 20 percent
depending on the amount they purchased. The percentage discount assumed
for each farm is explicitly stated on the budgets in the appendix.
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Costs of buildings, equipment, and feed storage for dairy farms
were obtained from the Michigan Farm Management Handbook [41] and from

research conducted by Hoglund and others [33], [34]. For beef, this
information was obtained from the Michigan Farm Management Handbook
[41], from records of a farm operator who recently erected a new sys-
tem, and from work done by VanArsdall [60], [57].

Land constitutes an important part of the investments on the
synthetically constructed farm operations in this study. The land
used for growing feed on the dairy operations was valued at $350 per
acre in 1970. Compounded at 3 percent per year for ten years, this
means an investment of approximately $470 per acre in 1980. It should
be noted that the buildings on these farms are listed separately, so
the cost per acre of purchasing the entire units would be considerably
higher than the price quoted for land alone. For beef, since the ra-
tion used requires more row-crops, the value per acre was assumed to
be $450 per acre, or approximately $605 per acre in 1980. Since the
cash grain farms in this study require all row-crops and are assumed
to produce higher yields, the land on these farms was valued at $550
per acre, or approximately $740 per acre in 1980.

For purposes of computing investment, a cow and her replacement
are valued at $500 in both 1970 and 1980. This assumes a cow is
worth $400 and her average replacement is worth $100.

Finally, to compute 1980 income taxes for the synthesized units,
a program developed by extension personnel in the Department of Agri-
cultural Economics at Michigan State University was used. The program
simultaneously computes the total income taxes a farmer would pay if

he were taxed under nine different arrangements. The arrangements
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include a wide variety of alternatives such as partnership, tenant
corporation taxed as a partnership, two corporations with and without
dividends, and so on. Tax rates in 1980 are assumed to be the same
as in 1970. It is assumed that deperdency exemptions will be $750
per person in 1980, and that the standard deduction will be raised
to 15 percent with a maximum of $2000. Further, it is assumed that
social security will be paid on the first $9600 at a rate of 7.8 per-
cent for self-employed and 5.8 percent for employers. Workmen's
compensation, franchise fees, etc. are assumed to be the same as in

1970.

3.3 Analysis: The Three Credit R's

The rumerous coefficients estimated in this study were developed
for one purpose-—-to provide realistic reference units that can be used
in analyzing certain characteristics of financing specialized types
of farm firms in 1980. The analysis is conducted along the lines of
the familiar Three R's of Credit—returns, repayment capacity, and
risk-bearing ability [43]. Each size and type of farm analyzed has
unique characteristics regarding such items as flow of funds, collateral,
and need for land, bulldings, equipment, livestock, and machinery.
These varying characteristics create fundamental differences in the
absolute amount of financing needed, the length of amortization periods
required, and the access to, as well as the alternative methods of
external financing. All of these characteristics, in turn, éignifi—
cantly affect the returns, repayment capacity, and risk-bearing ability
of farming operations. By using this framework to analyze target 1980
units, it is expected that this will suggest implications for farmers
arnd lenders as they formulate plans for operating and financing farming
units of the future.






41
3.3.1 Returns

The returns for (e.g. Will it pay to borrow the money?) the syn-
thesized 1980 units are analyzed using total rather than partial bud-
geting. In other words, attention is focused on the returns realized
by the total operation and no attempt is made to isolate the return
from individual investments.

The income and expense statements for the synthesized units are
presented in Appendix E. The expenses include an $11,000 deduction
for each partner for family living, and even after deducting this
item the synthesized 1980 farming units show a profit. It should be
kept in mind, however, that the returns presented in Appendix E assume
camplete ownership of all resources and no allowance has been made for

opportunity cost on investment.

3.3.2 Repayment capacity

Repayment capacity (Will the farm operator have sufficient funds
to meet payment obligations, given the terms of his loan(s)?) 1s ana-
lyzed in detall because it appears to be one of the most important
financial constraints for large-scale operations of the future. As
was mentioned before, the commerclal units considered are generally
quite profitable, But profitability is often misconstrued to mean
that no difficulty will be experienced in repaying a loan. Contrary
to this bellef, profitability is a necessary, but not a sufficient
condition to assure adequate repayment capacity. A simplified example
will help to clarify this point. Suppose a farmer purchases a tractor
solely for the purpose of doing custam work. He pays $10,000 for the
tractor with $1000 down payment and the remainder amortized over a
three-year period. At 8 percent interest, the annual payment is $3492.
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Assume that the tractor produces a gross return of $5000 and that
expenses, including labor, are $2000. Further, assume the tractor
will last eight years and has a $2000 salvage value at the erd of this
time period. This means an anmual depreciation of $1000. In this
situation, gross return minus expenses minus depreciation equals $2000
or a return of 20 percent. Even though this investment is highly
profitable, it does not generate its own repayment. Two thousand dol-
lars profit plus $1000 depreciation is available to repay the loan,
but this is $492 less than the annual amount required. Situations
similar to the one presented in this example are often a problem in
large operations that require tremendous investments in (and financing
for) machinery, equipment, and buildings. Loan terms often require
repayment at a rate substantially more rapid than the rate at which the
capital items are "used up" in the production process. This leads to
a repayment problem that is often the limiting factor in financing
large operations, even though the units are highly profitable.

An even more critical situation from a repayment standpoint occurs
when farming units require large investments in (and large loans for)
land. Since land is not "used up" (1.e. depreciated or completely
consumed) in the production process, all principal payments must come
out of net income. This 1s quite different from operating expenses
which, if they are profitable, are self-liquidating since repayment
comes out of gross income. At an extreme, a profitable operation that
has all self-liquidating loans (i.e. could be completely repaid fram
gross income) would never experience repayment problems. Unfortunately,
this is seldom the situation, so repayment capacity is of primary im-
portance to a farm operator and his lender, especially when the farmer
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i1s carrying a heavy debt load.

The repayment capacity of a farm firm is significantly influenced
by two other factors--the operator's equity position, and the repay-
ment schedules set up by lenders. Given two equally profitable firms,
one with 40 percent equity and the other with 90 percent equity, the
latter would in all likelihood experience the least difficulty repay-
ing loans. As farm operations become larger, however, it may be un-
realistic to expect farmers to own outright 90 or even 50 percent of
all the assets required for an efficient, viable operation. There-
fore, even though equity is not a variable for individual farmers, by
studying various equity levels and the corresponding repayment capacity
on the 9 synthesized farms, it is expected that this will provide
insight into the feasibility of low-equity financing in the future.
Further, the analyslis may suggest ways of stretching existing equity
as far as possible to obtain efficient combinations of resources.

Amortization periods set up by lenders also affect the repayment
capacity of farmers. As was demonstrated by the example used earlier,
if lenders require that a farmer pay for a tractor in 3 years, even
though it lasts for 8 years, such an arrangement can severely tax the
repayment capaclty of the farm operator. By analyzing various lengths
of repayment periods in combination with equity requirements on the
synthesized farm operations, this may provide insight into the strength
of lengthened amortization periods as a tool for alleviating some of

the financlal problems of large-scale operations.

3.3.3 Risk-bearing ability
Although the static analysis used in this study treats prices
and yields as certain, this is certainly not the situation in the real
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world. The price of choice steers, for instance, may vary $10 per
hundredweight in any given year. Similarly, lack of moisture, hail,
insects, disease, or other natural forces may reduce yields substan-
tially in any given year. These and similar situations can be disas-
trous for a low-equity farmer who has used up all of his excess bor-
rowing capacity. Therefore, when analyzing 1980 operations, risk-
bearing ability must be considered. For large, heavily financed oper-
ations, the cost of a "bad" year may be so great that certain financial
ard production structures will not be feasible without various con-

tracts and insurance agreements to reduce price and blological risks.

3.4 Growth Vs. Static Analysis

Edither a growth or static model can be used as a tool for study-
ing farm finance. A growth model would start with a 1970 farming
operation and study in detail the factors that influence the ability
of the farm operator to galn control of resources through time. A
1970 thesis by Duvick [27], for instance, used polyperiod programming
to analyze h§w financial factors such as beginning equity, down pay-
ment requirements, and length of repayment terms affected the ability
of a dalry farm to grow. By running the model for ten years, this
would give insight into how the farmer moved from his 1970 organization
to his 1980 organization. This is a very useful approach in that by
varying the assumptions and restraints of the model, one can study how
these factors affect the growth of a firm through time. There is a
problem with this approach, however, when emphasis is focused on 1980
farming operations. The model uses the 1970 rather than the 1980 or-
ganization as a base. As a result, the coefficlents used throughout

the ten years are developed for 1970, not 1980 firms. Also, there are
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almost an infinite number of starting positions and paths that could
be followed, so the results are more useful as a guide to the impor-
tance of factors that affect growth than as an indication of what
farms will look like in 1980.

Another approach, and the one employed in this study, is to con-
struct target farm operations for 1980 based on the best information
available concerning the changes that will occur in agricultural
production in the next ten years. This analysis is static in that it
treats growth as an implicit assumption rather than an explicit variable.
In other words, the assumptions made concerning the financial positions

of the 1980 operations imply a growth path, but the growth path is not
considered in detail. Justification for this approach is as follows.
From the point of view of financing a dairy farm operator in 1980

who has 200 cows and an investment of $680,000 with 40 percent equity,
it makes little difference what his farm organization looked like in
1970 or the growth path he followed. He could have followed almost
an infinite number of paths to get to the organization specified.

The important question is whether a sufficient number of farm opera-
tors can get to the resource organizations specified to merit studying
these types of farming units. Based on Project '80 work and other
projections cited earlier, the answer to this question appears to be
yes. Therefore, even though it is recognized that an analysis of pos-
sible growth paths is very important, the old adage that "you can't
have your cake and eat it too" becomes relevant in this study. In
order to allow sufficient time and space to focus on and analyze tar-
get 1980 units, it is necessary to abstract from a detailed analysis
of growth and concentrate on the particular units specified.
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One problem that occurs when timing of investments is not con-
sidered is that there 1s no easy method to take account of the fact
that some items in the resource package will be partially depreciated.
The current study values all assets at new price to arrive at 1980
investments, equity positions, and repayment schedules. This approach
is not as critical as it first appears because, in effect, the main
thing 1t does 1s to overestimate the owner's equity position. The
older, partially depreciated items are included in the farmer's equity,
but they are included at new rather than depreclated value.

The stage has now been set for the analysis of the synthesized
1980 units. It should be kept in mind that it was necessary to em—
ploy rumerous assumptions when constructing the 1980 units, and the
results of the forthcoming analysis can only be interpreted in light

of the assumptions made.






CHAPTER IV
THE 1980 DAIRY FARMS

4,1 Introduction

Dalry farms in general have many unique characteristics that
either add to or alleviate financial problems. On the positive side,
dairy farmers have a somewhat constant flow of income throughout the
year which keeps short term credit needs at a minimum. Second, rela-
tively stable mllk prices make it easier to estimate the expected
income stream. Third, dairy operations are not heavily land intensive.
For instance, an adequate one-man dairy operation may require only
one third as much land as a one-man cash grain operation. This is
important because of the large investments required for land, and also
because all funds for land repayment must come from net income.

On the negative side, dairy operations require large investments
in buildings and equipment. Since these items are specialized and
somewhat stationary, they provide poor loan collateral unless they are
financed with the land. Farm operators, however, often require more
finaneing for bulildings and equipment than long-term lenders will pro-
vide. Further, since intermediate-term credit often requires repayment
in 5-7 years, an operator's repayment capacity may be taxed to the
point where it would not be feasible for him to use this type of credit
even 1f securlty were no problem. Another problem with dairy operations
is that they are quitg labor intensive. By 1980, dairy farms will
require larger labor expenditures for three reasons. First, wages for
qualified labor are expected to increase about 35 percent in the next
10 years. Second, dairy farmers are becoming increasingly unwilling

b7
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to put in 12 hours 365 days of the year. Therefore, a larger propor-
tion of the labor will be hired. Finally, as dairy farms become lar-
ger, the trend is in the direction of hiring larger proportions of the
total labor required on dairy farms, even if owners continue to work
long hours. These increasing expenditures for labor can cause finan-
clal problems because they put a substantial drain on cash flows.
These are but a few of the important characteristics that will become

apparent as the individual operations are analyzed.

4,2 80-Cow Dairy Operation

The 80-cow dairy operation synthesized for 1980 assumes cold-
covered housing, double-U4 herringbone parlor, liquid marure, tower
silo feed storage, and mechanlized feeding. Further, it is assumed
that the operator produces all grain and roughage for the dairy herd.
Detailed budgets including labor requirements, investments, and annual
incomes and expenses are contained in Appendix Tables C.2, D.1l, and
E.1 respectively.

The unit requires a total 1980 investment of $314,752 or over
$3900 per cow. Almost two thirds of this investment is in dairy facil-
ities, machinery, and cows. The after tax income is $11,709. This is
over ard above the $11,000 deducted for family living but assumes com-

plete ownership of all assets in the operation.

4,2,1 Probable growth paths

It 1is very unlikely that farmers who are milking 10-20 cows today
will be milking 80 cows in 1980. If they haven't moved by now, chances
are that theilr income and security goals prohlblt expansion. There-
fore, they have but one way to go—out of dairying. It is also unlikely
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that older farmers with 40-50 cows today will expand unless they have
family help. They often own a large proportion of the assets and can
make a comfortable living without expanding. They would just as soon
avoid having to hire full-time labor ard don't care to have more to do
than they already have.

The logical source of 80-cow dairy operations in 1980 is young
farmers presently milking around 40 cows, who have the management
ability and aspiration to modernize and expand. This group may also
include older operators who are now milking around 40 cows, but who
have a son that will be taking over the operation. The 80-cow unit
will probably not be large enough to support two families by 1980, but
father-son partnerships may be important as a transitional device.
The father may want to retire and the son may be pressing to expand
the operation to an adequate sized unit.

4,2.2 Financing needs

The financing needs of any operation depend, of course, on the
financial position of the particular operator in question. Since no
two operators would likely have the same financial positions, various
possibilities and combinations of possibilities will be examined.

As was mentioned earlier, dairy farms seldom require large amounts
of operating capital during normal years. This assumes that items
such as machinery and cows are financed by intermediate credit as they
should be in most cases. The 80-cow unit would use approximately
$7000 for crop expenses and the credit would be outstanding for a
period of about 6 months. These expenses would generate their own
repayment through the sale of milk, and since the operation 1s prof-
itable, repayment of short-term credit is not expected to be a problem.
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Intermediate-term credit is a potential problem area on this
farm for three reasons. First, a large proportion of the investments
on the 80-cow dairy operation are of the intermediate-term variety.
Secord, given present lemnding policies, intermediate term usually
means 3-7 years, which is often not long enough for low-equity opera-
tors. Third, it would be reasonable to set new dairy facilities up
on a 15-year repayment plan, but loans of this duration are often
only available on land. If an operator has substantial equity built
up in land, he may be able to refinance to include new dairy facllities.
Even then, however, financing may be a problem., Consider, for instance,
an operator who has built up 80 percent equity in the 240 acres but
has an obsolete dairy facility that would be useful only for calf and
dry cow housing with a modern system. If he were to build and finance
the entire new dairy facility, it would cost $97,555 and reduce his
equity position on the land mortgage to U3 percent. From the farmer's
point of view, the value of his land and improvements have increased
from $470 per acre to over $875 per acre. But a lender such as the
Federal Land Bank that specializes in long~term land mortgages would
probably not appraise the land including the new facility at anywhere
near $875 per acre. If this were the case, financing could still be
a problem even though the operator started with substantial equity in
his land.

Before proceeding further, the question of the ability of this
dairy unit to generate repayment should be treated. There has been
considerable discussion recently concerning low-equity financing. Will
it be feasible on an 80-cow dairy operation in 1980? A total of $31,254
of ret incame and depreciation is available every year to repay interest
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and principal on debt. Table 4.1 presents the anrual repayment
requirements, given various combinations of down payment requirements
and amortization periods on machinery, buildings, and land. An 8 per-
cent interest rate is assumed for machinery and buildings and a 7 per-
cent rate for land. The results indicate that low-equity financing
is quite feasible on this unit. In the situation being analyzed, a
farmer with only $65,234 equity plus livestock (38 percent equity
including $40,000 for livestock) could meet the repayment requirements
with realistic amortization periods of 5, 15, and 30 years respectively
on machinery, buildings, and land. This means that if a farmer com-
pletely owned his own cows, he could finance 90 percent of the machinery,
75 percent of the buildings, and 90 percent of the land and still meet
the annual payments of $31,232. This is somewhat unrealistic since
perfect certainty is assumed, but 1t does illustrate that what is often
considered extremely low equity today 1s actually feasible from a re-
payment standpoint.

This analysis also illustrates how down payment requirements and
length of amortization affect anmual repayment obligations. Twelve of
sixteen combinations presented in Table 4.1 are feasible from a repay-
ment standpoint in this perfect certainty situation. There is same
degree of trade-off between down payment and amortization period from
a repayment standpoint. For instance, the anmual payment is approximately
the same for an operator who has 10, 25, and 10 percent down payment
and 7, 15, and infinity years repayment period on machinery, buildings,
and land respectively as for an operator with 50, 50, and 50 percent
down payment and 3, 7, and 20 years amortization periods. It is inter-
esting to note, however, that once amortization periods get sufficiently
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