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Chapter 1

INTRODUCTION

A comparative profile and analysis of small farmers in the
upper midwest will be undertaken with an evaluation of who benefits
and to what extent from participation in the set-aside program by
different farm sizes.

The results of this thesis should help policy makers
understand and appreciate the different economic problems confronting
small farmers and the larger commercial farmers and distinguish
between need for rural development policies on one hand and
cammercial agricultural policies on the other.

The following historical background will set the stage for the
questions that this thesis will address and the objectives it intends

to meet.

HISTORICAL BACKGROUND

Due to the extreme inelasticity of the aggregate demand for
and aggregate supply of farm products, any small shift in one of
those relations relative to the other gives rise to a dramatic price
response. And as T. W. Schultz noted many years ago, instability in
the food and agricultural sector is generated by the unequal growth
of aggregate demand and aggregate supply. o This price instability

has been enhanced in recent years by unpredictable shifts in the

foreign demand for American farm products. Thus, modern agriculture
1




is subject to sharp and unpredictable price swings.

To benefit farmers and consumers alike, it has been the
business of the federal government since the 1920's to attempt to
stabilize farm price swings and income fluctuations.

Up until the 1920's, the federal government's policy towards
intervention in the farm sector was to meddle as little as possible.
In 1896, the official opinion regarding the government's guarantee of
farm prices was:

Legislation can neither plow nor plant. The intelligent,

practical, and successful farmer needs no aid from the Government.
The ignorant, impractical, and indolent farmer deserves none.

It is not the business of the Government to legislate in behalf
of any class of citizens because they are engaged in any specific
calling, no matteF ?oy es§enté?1 the calling may be to the needs
and comforts of civilization.

By the mid-19 20's, however, a prolonged agricultural depression
(1873-1897), a period of sustained economic recovery (1897-1910), the
Golden Age of Agriculture (1910-1914), accelerated war-time production
and war relief efforts (1914-1920), and agricultural depression once
again (beginning in 1920) had taken their toll on the farm economy.
The economic ups and downs of American agriculture, coupled with the
recognition that agriculture was on the verge of a technological
revolution, set off rumblings among the agricultural community
concerning the need for a national agricultural policy.

In the 1920's, John D. Black, E. G. Nourse, other prominent
agricultural economists and Secretary of Agriculture Henry C. Wallace
pointed out the need for national direction in American agriculture.

Secretary Wallace, fearful of a decline in agricultural

activity, said, " We are approaching that period which comes in the life




of every nation when we must determine whether we shall strive for a
well-rounded, self-sustaining national life in which there shall be a
fair balance between industry and agriculture or whether, as so many
nations in the past, we shall s&crifice our agriculture for the
buliding of cities. " 4

E. G. Nourse cited agricultural policy as a factor of economic
stability. 1In 1924, he explained that " the time has come in the
maturing of our national life when it seems desirable to establish and
maintain a permanent agriculture in a position of effective coordination
to other interests of our national life ... it seems the part of
national wisdom to direct our best thought toward efforts designed to
minimize the shock of necessary readjustments and to be concerned more
with steps necessary to give us the sort of agricultural industry that

4/

the nation will need in 1950 or 1975. "

Prior to the 1920's, agricultural policy meant haphazardly
instituting a tariff to protect an agricultural commodity from
foriegn competition. Apparently no thought was given to the
consequences of such legislation. Agricultural colleges, agri-business,
and the United States Department of Agriculture (USDA) had been
hesitant to consider a future course for U.S. agriculture and get behind
specific, thoughtful recommendations to correct the disturbances
caused by protective tariffs. As John D. Black remarked in 1925, " It

5

is always easier to sit on the fence and watch." ¥ The farm
economics situation by the mid-1920's mandated that everyone involved

get off the fence and push for farm relief measures and a national

agricultural policy.



But the progress of farm relief was slow and measures taken
were generally ineffective. Between 1918, when the first seed loans
were made to farmers in the northwest and 1929 when a Federal Farm
Board was established by the Agricultural Marketing Act of 1929, the
contribution to farm relief amounted mostly to legislative lip service.
No measures taken dealt effectively with the major agricultural
problem causing the most disturbance. This was over- production.

The federal government seriously attempted to increase
agricultural purchasing power ( by adjusting production to consumption)
only after the economic depression had affected all industries and
households of the nation. The Agricultural Adjustment and Relief Act
of 1933 (AAA) authorized voluntary acreage reductions and rental, or
benefit, payments in connection with reductions as a means to readjust
farm production to " establish and maintain such balance between the
production and consumption of agricultural commodities." ¥ The text

of the legislation explained that the " present acute economic

i

emergency was in part a " consequence of a severe and increasing

8/

disparity between the prices of agricultural and other commodities."

Described in the chapter entitled, " What's New in Agriculture "
in the 1934 Yearbook of Agriculture, it was " the purpose of the
Agricultural Adjustment Act to raise the purchasing power of farm

3/

commodities to the pre-war parity. " As serious as they were about
intervening in agriculture, the farm policy makers were also realistic

about the massive job ahead. The progress toward parity prices, they

admitted, " cannot be rapid, for agriculture has tremendous maladjust-




ments to correct, and recovery depends also on factors influencing
demand. Nor can we look for uninterrupted progress. Set backs are
inevitable. Still less can we expect an unbroken advance, a gain
embracing all farm products equally and simultaneously. " £

Income support payments authorized by AAA and amounting to
over one billion dollars during the years 1934 and 1935 did help
many farmers recover from financial straits to some extent. 1In 1936,
however, the AAA was declared unconstitutional and legislation to
replace it in 1936 and 1937 was not effective in continuing the
farm relief effort.

Then, in February, the Agricultural Adjustment Act of 1938
(AAA of 1938) was approved. This act was designed to support farm
prices and income through production control and the " ever-normal

11/

Income support payments and non-recourse loans were

granary.
the primary mechanisms for inducing farmers to participate, hold down
their production and store their grain. The AAA of 1938 became the
organic legislation. Every piece of farm legislation that followed

the AAA of 1938 has been an amended version of it.

World War Two made the price and income stabilization features
of the AAA of 1938 inoperative. Farm prices rose as demand shifted to
high levels of war-time and relief effort consumption. When the farm
policy debate for the 1948 legislation began in 1947, price and support
measures had been inoperative for the past seven years.

At issue in the 1948 legislation debate was the question as to

what extent the government should be involved in supporting farm prices



and income. This issue has been the subject of a continuous
struggle throughout each proceeding farm policy debate since 1947.
As time draws near to enact farm policy legislation for
1981, the problems of flucuatiné farm prices and incomes and the
extent to which the federal govérnment should intervene still
confront and confound the policy makers. Talk of " tremendous
12/
maladjustments to correct " in 1934 is painfully relevant
today. Not only are farm prices and income fluctuations causing
problems; today, policy makers and the nation are coming to
recognize, more and more, a problem many feel is caused by farm
policy legislation. Many knowledgeble observers feel that the
distributional impacts of the farm program cause income disparities
and are generating a trend towards fewer and fewer, larger and

larger farms.
SCOPE OF THE THESIS

An analogy can be made between Arthur Okun's description of
the institutions in contemporary American society and the farm
commodity programs that portrays a skepticism about the overall social
welfare effectiveness of the programs. Okun's " contemporary society
is in a sense, a split-level structure. 1Its political and social
institutions provide universally distributed rights and privileges
that proclaim the equality of all citizens. But its economic
institutions rely on market determined (farm commodity program

supported) incomes that generate substantial disparities among citizens

13/

in living standards and material welfare.




With regard to the farm commodity programs, Congress,
in drafting 1981 farm policy, is confronted with " choices that
offer somewhat more equality at the expense of efficiency or somewhat
more efficiency at the expense of equality. " L Out of farm
policy formation a controversy emerges. The controversy stems from

two sources:

1) One is the basic question of whether or not farm
commodity programs promote efficiency. Are producers who take
advantage of the programs being progressive in that participation
contributes to the long run growth of the national economy,
leads to efficient use of scare resources and facilitates
production decisions that are responsive to consumer demands
at reasonable prices?

2) Assuming farm commodity programs do promote efficiency,
do they generate disparities in income distribution among farms
by size differences? 1In other words, how equitable are the
programs in their distribution of income support?

This thesis will explore the second source of controversy. The
question as to whether farm commodity programs promote efficiency is
left to others to research.

A central issue then, that Congress must not overlook as it
debates the 1981 farm legislation is the distributional impact of the
current farm commodity programs. Policy makers must ask themselves
what contributions the programs make with regard to equity in our
agricultural sector and whether income support is necessary.

Former USDA Secretary Robert Bergland questioned whether farm
policies are " in whole or part responsible for an unending trend

15/

toward larger and larger and fewer and fewer farms. " In their

Status on the Family Farm, USDA acknowledged that " over time, the

(commodity) programs probably increase capital requirements and tend to




put renters at a disadvantage and further impede the entry of young

16/

farmers.

This thesis will research the problem by directing attention
to the small farmer. Luther Tweeten has argued that a focus on small

farms " detracts from attention to serious poverty, underemployment,

L2/
health, and education prdlems among farm and rural people. "
e
Tweenten's argument is mainly directed at those persons who advocate
18/
a " small is beautiful " Jeffersonian concept of agriculture.

Jefferson's dream of a nation of small farmers is appealing, ‘but
society did not develop that way and the clock can not be turned back.
An objective focus on small farms would inevitably lead to a re-
evaluation of rural development problems.

In order to establish what he called a " workable policy on the
19/

structure of agriculture former USDA Secretary Bergland called
for a national dialogue on the future of American agriculture. 1In a
speech to the Farmer's Unions, he asked them " to begin thinking and

thinking hard about what kind of agriculture you believe would be in the

20/

best interests of the farmers and the nation.

This thesis is a contribution to that national dialogue. It is
hoped that this thesis will serve as a catalyst of change toward a more
equitable and more effective national food, fiber and rural development

policy.




OBJECTIVES OF THE THESIS

This thesis has two objectives. First, the small farmer will
be profiled by comparison with medium and large farmers. Second,
through various means of analysis, the hypothesis that commodity
programs have provided little or no assistance to the small farmer,
in terms of income support, will be examined. Among the possible
conclusions that could be reached are:

1) Small farmers participate, but their sales are too small
to generate substantial income support from the commodity programs.

2) Small farmers do not participate in the commodity programs.

PLAN OF THE THESIS

Before any study dealing with farm size can be made, definitions
of farm size must be established. This will be done. The analysis
will then proceed with a discussion about who the small farmers are,
what the small farm problem is and whether the small farm is worth
saving. Following that discussion, the U.S. agriculture situation
leading up to the 1978 crop year will be presented. Benefits and
drawbacks of participation in the commodity programs will be evaluated
from a national perspective. A profile of the small farm and farmer
will be constructed from the survey results. The extent to which small
farmers benefit from the commodity programs will be examined.

Ultimately, a conclusion will be reached.



Chapter 2
DEFINITIONS

Farm size in this study will be defined as follows:

1) Small Farms: Thoselyith less than $20,000 per year
in sales of farm products.

2) Medium Farms: Those with $20,000 to $100,000 per year
in sales of farm products.

3) Large Farms: Those with over $100,000 per year in
sales of farm products.

These definitions were chosen primarily because they are
the same ones used by the Congress and the USDA, but in terms of the
range of gross farm incomes and the distribution of farms over that
range, the above definitions appear to be reasonable and relevant.
Using a common definition readily facilitates comparison between
studies.

It is acknowledged that if farm size was defined differently,
the conclusions of this study could be different. For every definition
of farm size, the size and composition of the population of small,

medium and large farms will vary.

10
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Chapter 3
AN INTRODUCTION TO THE SMALL FARM AND THE SMALL FARMER

This chapter has three objectives; a brief description of the
small farmer will be given, the small farm problem will be presented
and the question as to whether the small farm is worth saving will be

discussed.

WHO ARE THE SMALL FARMERS?

The purpose of this section is to provide the reader with a
general overview of who the small farmer is. A more thorough,
regionally specific examination of who small farmers are will be
presented later. A general overview is given now so that the reader
may become familiar with the general characteristics of the small

farmer.

1/

According to Luther Tweeten , the small farmer can fall into

one or a combination of three broad subclasses. These three small
farmer subclasses are:

1) Part—-time farmers: These are farmers who do not depend
solely upon income from their farm as the only source of income.

2) Aged and/or disabled farmers: Within this category there
are various types of small farmers. Some may be retired persons
who have worked most or all of their lives in an off-farm job and
returned to the land to " gentleman farm". They depend upon a

pension or other non-farm income sources to support their retirement

on the farm. There also may be aged farm operators who have
farmed all their lives, subsist on that income source alone and
suffer from chronic low-income problems. Disabled farmers could
be aged or young. They suffer from low-income problems because
they have neither the resources or the ability to improve their
living standards.

11
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3) Full-time abled bodied farmers: Full-time abled
bodied farmers may be new entrants into farming, established
farm operators, or farmers planning to leave the profession
due to their financial situation.

Tweeten believes that tﬂe full-time abled bodied farmer can
be helped the most by the federal government, agricultural research and
extension activities. The part-time farmer will survive because of
the nature of their farm operation; farming is not the only income
producing source. The aged and/or disabled farmer would benefit the
most from welfare programs.

It is the disappearence of the full-time abled bodied farmer
that should cause the most worry as far as the structure of agriculture

is concerned. Why this is so shall be explained in the next section.

WHAT IS THE SMALL FARM PROBLEM?

. Simply stated, the small farm problem is one of self-survival.
The capital requirements of agriculture have been raised as technology
is substituted for labor. As old farmers retire, their land is bought
up and bid up by existing farm operators for expansion purposes. Young
people who wish to enter farming are blocked by the high capital
barriers. Thus, the number of small and medium sized commercial farms
is reduced.

The type of small ( and medium ) farmer most likely to be
affected by the survival problem, in terms of its threat on a
potentially viable commercial farm operation, is the full-time abled
bodied farm operator.

The survival problem is not unique to the small farmer; the
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goal of every business is to stay in business. The small farmer also
wants to continue farming because of the lifestyle it affords.

Causes of the survival problem are shared by all sizes of
farms, but the smallness of farm size tends to aggravate the
consequences of low prices, rising production costs and lack of infor-
mation about developments in the market and new technologies. New
technologies put a low premium on inefficient small-scale operations.
They place a high premium on land so that there is tremendous pressure
put on small farmers to sell out to larger operators.

The small farm operation is especially hard-pressed by limited
access to credit and capital. Small farmers have neither the resources
or the collateral of their larger neighbors. Small-scale farm
operations also lack the productive capacity to absorb escalating
production costs. Their size does not permit them to take advantage
of the cost savings larger farms can achieve using new technologies.

Although small farms accounted for only nine percent of the
total cash receipts from farming in 1978, their disappearance ( and the
disappearénce of the medium-sized farm ) has grave consequences in
terms of the effect on the structure of agriculture and the rural
community.

Concentration of agriculture's productive resources leaves the
supporting rural community and rural town in a surplus condition to
present needs. Businesses begin to decline. Schools and churches
suffer losses in patronage. The quality of rural town life declines.
A few large farms may be prosperous for their operators or investors,

but " a prosperous agriculture no longer implies a prosperous rural
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cammunity."

If the disappearence of the small ( and medium ) farm implies
a decline in the quality of life in the rural cummunity, then it
becomes the responsibility of public policy to decide what is valued
more -—- a thriving rural town and farming community mutually dependent
on each other for survival or a nation of a few large farms and a
decaying rural community. Saving the small farm may be the key to
perpetuating a healthy, balanced farm firm - rural town relationship

of interdependence. The section that follows will close this chapter

on the small farmer and ask more questions than it answers.

IS THE SMALL FARM WORTH SAVING?

A fundamental stumbling block to solving the problem of small
farms is the disagreement and confusion over whether the small farm
is worth saving in the first place. A value judgement must be passed
on the small farm's relative worth to society. 1If enough people value
the small farm as an integral part of the American agricultural
institution, a policy will be formulated to deal with the small farm
problem.

" Very simply, policies are formulated and pursued to yield
results that are highly valued, and to avoid results that are negatively
valued. Policies become sharp and clear when human values are
internally consistent, firmly held and widely shared." .

Judging from the historical record, Americans have always valued
the small farm as an integral and necessary part of American agri-

culture. Goals set by Thomas Jefferson laid the foundation for farm
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size policy. Jefferson's motivation behind championing small farms
was political and sociological, not economic.

Thomas Jefferson and John Adams believed that all Englishmen
(British and colonists) were endowed with the right to posses land.

The two men argued that " the inherent right of the colonies to govern

themselves had its close counterpart in the claim of every colonist to
L74

possess land in his own right." A small farm structure in the

Colonial era of the United States enabled many men to own property,

fulfilling the beliefs of Jefferson and Adams.

Promotion of a small farm structure of agriculture also was a
means to " expand the number of responsible citizens with enough
property to stand the cost of government." o Jefferson saw small farm
living not only as a source of wealth, but also as a source of " human
virtues and traits most congenial to popular self-government." o

A nation of small farms gave men of the eighteenth century the
opportunity to exercise their right to employment, self-reliance and
independence.

During the nineteenth century, another argument was added in
support of small farms: an agriculture characterized by numerous small
farms enabled the competive structure of the economy to contunue. If
agriculture could remain competive and open, the monopolies, cartels
and concentration plaguing industrialized America at that time could be

conveniently overlooked. A competitive agriculture would be " a

sufficient reference base to give reality to the myth of a competitive

1/

economy."
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In the past, America valued the small farm because its
existence was " central to three of the functional beliefs on which
American society has been erected: self-governing democracy, freedom
of occupational choice, and competitive markets as guides to economic

8/
behavior."

This committment to historical tradition was upheld most
recently in the Secretary of Agriculture's memorandum 1969 of January
3, 1979. The memorandum stated that " it is the policy of this
Department to encourage, preserve, and strengthen the small farm as a
continuing component of American agriculture... " o

In 1937, the Farm Security Administration (FSA) was established
with the unofficial goal of mainstreaming small farms back into
commercial agriculture. The more realistic goal of the FSA was to help
small farmers better their living and financial conditions by improving
their tenure status and increasing production. The Farmer's Home
Administration (FmHA) continues the work of the now defunct FSA. The
Agricultural Credit Act of 1978 revised FmHA's farm loan activities in
favor of the more limited resource farmer (the smaller farmer).

One official of the old FSA commented that " FSA was actually a
conservation organization seeking to re-establish the rural culture of

1o/
an earlier era." Conservation of an earlier era is a battle cry for
some of today's small farm advocates. They value the small farm
11/
because they see it " as a last vestige of Jeffersonian virtues.”

Certainly the maintenance of the small farm only for the sake

of tradition will not convince everyone that the institution should be

B ———
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preserved. " It is a cherished American tradition (the small farm),
12/
but it is not a well-spring of modern agricultural policy."

Viewed strictly as an economic entity with no social values

attached, the full-time small farm could be viewed as an enterprise

out of place; the full-time small farm was more appropriate in the
earlier periods of U.S. agriculture. It made economic sense when
agriculture was the major industry of the nation.

Those who take a narrow view of preservation for historical
reasons clash with the small farm advocates. Human values concerning
the small farm are not firmly held or widely shared. Therefore,
whether small farms are worth saving depends upon the number of people
who believe that the consequences of the small farm disappearance are
undesirable and the number of people who value the function small farms
perform in the structure of agriculture. 1In short, small farms must be
highly valued for policy to reflect the desirability of their
continued existence.

The purpose of this paper is only to examine the stated
hypothesis and profile the small farmer. No attempt will be made
to defend a position on the desirability of saving the small farm.

It is hoped that the material presented in this thesis will assist
the reader in forming his or her own opinion about the desirability

of saving the small farm.



Chapter 4
THE U. S. AGRICULTURAL SITUATION LEADING UP TO THE 1978 CROP YEAR

The survey data used in this thesis covers the 1978 crop year.
Therefore, it will bé useful and relevant for the purposes of this
thesis to describe the U. S. agricultural situation leading up to the
1978 crop year. This will be accomplished through a discussion of
the 1978 set-aside program as shaped by the Food and Agricultural Act
of 1977 ( The 1977 Farm Bill ), a review of farm prices and production
in 1977 and 1978 and an examination of farmer's expectations for the
1978 crop year as a factor in their decision to participate in the

1978 set-aside program.
THE 1978 SET-ASIDE PROGRAM

Farmer participation in the set-aside program is required
( in any year when set—-aside is put into effect ) in order to receive
commodity program benefits. It is therefore relevant for the purposes
of this thesis to briefly discuss the set-aside program.

With regard to the set-aside program, the 1977 Farm Bill
authorized the concept of a farm's normal crop acreage as a basis for
the set-aside. This new idea in farm legislation replaced the
previous practice of the set-aside being based on a percentage of
historical farm allotments. Allotments were determined from historical
planting patterns. A farm's normal crop acreage (NCA) in any crop

year is based on a farmer's acreage planted for harvest in the previous

18
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year.

Under the allotment system, diverted and set-aside acres were
additions to the farm's soil conserving base. The NCA concept is the
inverse of the conserving base requirement. 1In any crop year when the
set—-aside requirement is put into effect, the planted acreage of a
NCA designated crop plus set—-aside acres can not exceed the NCA of
each participating farm.

The set-aside concept was first introduced in the Agricultural
Act of 1970. Farmers who participate in the set-aside program are
required to withhold from production a single parcel of land in order
to be eligible for income support payments and low-interest loans.
Participation in the set-aside program is strictly voluntary.

The set-aside system eliminated the individual crop-by-crop
controls of past farm legislation, thus reducing the efficiency of
controlling production. A farmer can grow as much of his most
productive crop on his most productive land (land not set-aside).

This permits wide swings in production among crop substitutes and
contributes to commodity price fluctuations.

To be eligible for wheat payments in 1978, a farmer had to set-
aside land equal to twenty percent of his farm's normal wheat acreage.
To be eligible for corn payments, a farmer has to set-aside land equal
to ten percent of his farm's normal corn acreage.

The following provisions of the set-aside program, authorized
by the 1977 Farm Bill are important to understanding the calculations

performed in the thesis analysis (these calculations will be described
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1981.

in the methodology chapter of this thesis):

1) The Allocation Factor: This is a ratio of the national
program acreage 1/ to the estimated number of acres actually
harvested. " A farmer's acreage eligible for deficiency
payments will be determined by multiplying his acreage planted
for harvest by the allocation factor." 2/ The allocation factor
must not be less than eighty percent nor greater than one
hundred percent.

2) Deficiency Payment Provisions: Deficiency payments are
made if the national average market price for the first five
months of the 1978 marketing year (June through October) is
lower than the target price of the NCA designated commodity.
The payment rate per bushel will be the difference between the
target price and the market price, or the target price and the
loan rate, whichever is lower. Payments are limited to $40,000
per person. Payments are computed by multiplying the payment
rate per bushel times the number of eligible acres planted for
harvest times the farm's established yield per acre.

The Emergency Assistance Act of 1978 altered some of the

set-aside provisions authorized by the 1977 Farm Bill. Under the
1978 Act, the Secretary of Agriculture was given discretionary
authority to increase target levels for wheat, corn and upland

cotton whenever a set-aside was in effect for crops in 1978 through

set-aside participation was extended. The final version of the 1978

set-aside program is outlined in Table 4.1.

20

Under the authority granted by the Emergency Assistance Act of

1978, the target price for wheat was raised and the sign-up period for



Table 4.1. 1978 Set-Aside Progrém Requirements, Target Prices
and Loan Rates

Set-Aside Voluntary Target Loan

222 Requirements Reduction Price Rate

- percentages - - dollars -
CORN 10 5 2.10 2.00
WHEAT 20 20 3.40 2.25
SORGHUM 10 5 2,28 1.90
BARLEY 10 20 2.25 1.63

OATS == No set-aside in effect----——----—-
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FARM PRICES AND PRODUCTION, 1977-1978

In this section, farm prices and production during 1977 and
1978 will be briefly reviewed. BAn understanding of the farm price and
production situation faced by farmers in the year prior to and during
the 1978 set-aside program is appropriate to establish a background for
the thesis analysis.

Figure 4.1 provides a clear picture of the movement of farm
prices in 1977 and 1978.

Prices Recaivad b’ Famers
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225}
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In 1977, farm prices peaked in May. Prospects of bumper wheat
and corn crops contributed to a steady price decline through September
of 1977. By Novemeber 1977, the U. S. could look back on three
successive years of large crop harvests. Farmers were faced with
a slow farm price rally, however. Low farm prices were expected to

continue because the large U. S. supply offset strong export demand and




23

expansion of domestic livestock feeding. Farm income prospects
declined under the influence of the weak farm price situation.

As agriculture looked ahead to the 1978 crop year, the major
uncertainties centered on the expansion of domestic markets, weather
and growing conditions in the U. S. and abroad.

By early 1978 (January and February), the planting intentions
of the farm nation indicated another big harvest. At planting time
however, corn and wheat plantings were down in response to low prices
and strong set-aside participation intentions.

In 1977, there had been heavy participation in the set-aside
program that strengthened the farm income situation. Farm prices
continued to increase from late 1977 levels (see Fig. 4.1) up until
June of 1978 because of the reduction in the amount of readily
marketable grain under 1977 and 1978 loan, unfavorable spring planting
conditions and a surge in agricultural exports.

Farm prices began a steady, short decline in June of 1978 as
shown in Figure 4.1. The price decline ended in August and prices
began an increase throughout the rest of the year except for a slight
decline in October.

FARMERS' EXPECTATIONS FOR THE 1978 CROP YEAR AS A FACTOR IN

THEIR DECISION TO PARTICIPATE IN THE 1978 SET-ASIDE PROGRAM

The purpose of this section is to briefly examine farmer's
expectations for the 1978 crop year as a factor in their decision to
participate in the 1978 set-aside program. It is relevant to the

purposes of this thesis to examine what factors a farmer considers
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when deciding to particpate in the set-aside program.
Given the restrictions soil type and climate place on the
type of crop that can be feasibly grown, the progressive farmer decides
what commodity and how much of ft he will produce based on the

following factors:

1) Producers' perceptions of what crop and livestock prices
will be at harvest and slaughter time.

2) The variability of the weather.

3) Changes in input supplies and prices.

4) Changes and additions in the price and income support
programs, i. e. changes in the set-aside provisions, target
prices and loan levels.

5) Farm income prospects.

The five factors given above also play a role in the farmer's

decision to participate in the set-aside program. Farmers'

expectations regarding each factor in relation to set-aside

participation will be examined below.

Farm Prices

The weak farm price situation in 1977 would more than likely
contribute to intentions of heavy use of the set-aside program in 1978.
Faced with the prospect of sluggish farm prices, farmers would insure

themselves of income support by participating in the set-aside program.

Weather Variability

During the early months of 1978, wet weather and a delayed spring
thaw contributed to a farm price surge. During this time, farmers were

making their decisions about set-aside participation. Prices peaked
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at the end of the sign-up period (May 31st). High prices and the
anticipation of continued high prices more than likely would influence
farmers in the short term to not participate in the set-aside program.
High prices would encourage farmers to plant all of their crop acreage.
In the long run, however, because of the variability of the weather
and its effect on production, a farmer would seek to minimize the price

risk and participate in the set-aside program.

Changes In Input Supplies and Prices

Production expenses have continued a steady rise since 1939 and
there seems to be no change of the trend in sight. Therefore, a
farmer seeking to minimize losses and increase his income in light of
growing production expenses would more than likely participate in the

set-aside program.

Set-Aside Provision Changes

The alterations and newness of the 1978 set-aside program pro-
visions undoubtedly contributed to a delayed reaction on the part of
farmers in their decision regarding set-aside participation.

Late changes in March and May of 1978 were designed to take more
acres out of production by encouraging set-aside participation through

financial incentives.

The Farm Income Situation

1977 farm income figures released in March of 1978 showed that farm
income had declined from 1976 levels. 1978 farm income prospects were

brighter, but the volatility of the other four factors mentioned above

could have made farm income in 1978 unpredictable. Therefore, to
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minimize the risk of another decline in farm income, farmers more

than likely would participate in the 1978 set-aside program.

With regard to farmer's expectations for the 1978 crop year,
a farmer who seeks to minimize the price and income risk of his farm
operation would more than likely participate in the set-aside program.
The forthcoming analysis will show the extent to which farmers
in 1978 did participate in the set-aside program and the extent to

which they benefitted from participation.



Chapter 5

THE BENEFITS AND DRAWBACKS OF PARTICIPATION IN THE
1978 COMMODITY PROGRAMS -- A NATIONAL PERSPECTIVE

The commodity programs éttempt to solve the price and income
problems of U. S. agriculture in a broad sweeping nature that conceals
the vast diversity in farm needs and resources.

The commodity péograms (also called the price and income
support program) are administered on a macroeconomic scale through the
dual system of target prices and non-recourse loans to a microeconomic
situation -- the individual farm firm. A policy remedy designed for
the nation as a whole may not achieve relief among each individual farm
equally. " The fallacy of division warns us that what is true of the

1/
whole is not necessarily true of the parts.”

Different economic problems confront small farmers and large
commercial farmers. Public policy should recognize these differences
and distinguish between the need for rural development policies and
commercial agriculture policies. The commodity programs are intended
for the benefit of commercial agriculture; they don't necessarily
benefit small farms nor solve the rural development problems
associated with small farms.

Looking with a national perspective, this chapter will explore
the distributional impacts of the commodity programs and examine the

extent to which small farmers benefit from participation.

27
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In general, large farms do not have persistent low income

problems. From time to time, they may experience some lean years,
but their farm incomes are substantially higher than small or medium
farms. Table 5.1 gives an indication of the difference between the
incomes of small, medium and large farms. (Table 5.1 is on the
following page.) 1In 1978, the average farm income per large farm
was $52,337 per year compared to $2,708 and $ 17,156 for small and
medium farms respectively. Large farms made up only seven percent
of the total farm population in 1978 but they accounted for fifty-
six percent of the cash receipts from farming in 1978. Large farms
are much more vulnerable to price instability and flucuating cash
flow problems than small farms. Thus, large farms are not so dependent
upon income support from the commodity programs as they are upon the
price stabilization and price support features.

Medium farms, which comprised twenty-seven percent of the total
farm population, accounted for thirty-five percent of the cash receipts
fram farming in 1978. Medium farms had the lowest average per farm
off-farm income in 1978 (see Table 5.1). Medium farms seem to be in
the best position to benefit from the commodity programs because they
need both income and price support.

In 1978, small farms accounted for only nine percent of the
cash receipts from farming, but they made up the largest percentage
of the farm population. Most of their income, on the average, came
from off-farm income sources as Table 5.1 indicates. The income and
sales figures for small farms presented in Table 5.1 suggest that on

average, small farms are not commercially viable operations. The



Table 5.1 Selected Characteristics and Distribution of Farm Size for 1978 U. S. Agriculture

Dist. Average Dist. Average Average Average Dist. Average Payments
Farm of Farm Cash Receipts of Cash Farm Off-Farm Def. Pay. Of Per Farm As A %
Size Pop. Per Farm Receipts Incomei/ Income Per Farm Payments of Ave. Total Income

Per Farm
-percent- -dollars- -percent- ----—-—- dollars —————— e percent-

SMALL 66.3 5,747 9.0 2,708 15,274 360 21 2
MEDIUM 26.7 56,617 35.0 17,156 7,279 2,443 57 10
LARGE 7.0 348,775 56.3 52,337 10,850 3,476 21 5.5

100.0 100.0 100
+/ Includes government payments Source: "Farm Income Statistics",

USDA, ESCS, Stat. Bull. No. 627,
October, 1979

6¢C
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USDA classifies farms with less than $2500 in sales of farm products

2/

per year as non-commercial farms. In 1978, fortyv-four percent of
all small farms were non-commercial enterprises by definition. Y

Small farms are in a position to be helped the least by the
commodity programs because of the very nature of the distribution of
program benefits ( the size of the payments to each farm varies
directly with the farm's volume of production). The average volume of
production per small farm ( as measured by the cash receipts received
from farming) is the lowest among all farm size classes ( see Table
5.1).

The commodity programs are not welfare programs that transfer
incaome to the less fortunate farmer or create a more egual distribution
of income. They were not intended to be so. The function of the
commodity programs is to stabilize fluctuations in farm prices and
support prices above a specific price floor through the non-recourse
loan program. The commodity programs also try to stabilize and support
farm income through the target price-deficiency payment program.

As the figures in Table 5.1 regarding deficiency payments
suggest, the impact of the income support program is incidental in
terms of supporting the total income of a farm.

In terms of price stability and price support, the commodity
programs are beneficial to large and medium farms more than small
farms. This is because large and medium farms, :relative to small farms
are more vulnerable to '‘price swings because of their larger production

volumes.
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Just as price instability has a different effect on cash
receipts according to the size of the farm, deficiency payments
made to a farmer based on his volume of production will vary with
farm size. Table 5.1 shows that average payments per farm are almost
ten times greater for large farms than for small farms.

Table 5.2 presents a hypothetical wheat farm situation and the
different effects a fifty cents per bushel deficiency payment would
have as a supplement to farm income and total income.. Figures for
acreage and yield were taken from Table 7.1 in chapter seven and
represent average wheat acreage and yield for set-aside farms in
Minnesota and North Dakota in 1978. Total income is the sum of the
farm and off-farm income taken from Table 5.1. Farm income is taken
from Table 5.1 also.

Among small farmers, farm income almost doubles with the
addition of deficiency payments. The supplement to total income is
not so substantial. As a group, in relative terms, small farmers
gain the most farm income supplement. In absolute terms, however,
the supplement small farmers receive from deficiency payments is not
enough to bring their average farm income even up to the level of
deficiency payments received by large farmers. With regard to the
effect on total income, small farmers gain the smallest supplement
relative to medium and large farmers.

In instituting a farm policy to a constituency that is viewed
as homogeneous, the federal governemnt has given little attention to

4/

the distributional impacts of the farm policy. The very make-up
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Table 5.2 Comparison Between Farm Size of the Effects on Farm
and Total Income of Deficiency Payments For A Hypothetical Wheat
Farm Situation in 1978.

Farm Acreage Alloc. Yield Def. Def. Change In Change In
Size Factor Pay. Pay. Farm Totalb/

Income— Income —
-acres- bu/ac per bu.($) --—--percent--------

SMALL 146 1 28 50¢ 2044 +87 +12
MEDIUM 258 1 32 50¢ 4128 +28 +19
LARGE 484 1 36 50¢ 8712 +18 +15

a/ Does not include government payments.
b/ Does not include government payments.
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of the commodity programs and the benefits they provide skews the
distribution of those payments to the farmers with the largest pro-
duction volume. Table 5.3 suggests that the farm with the largest
volume of production (as measureé by the cash receipts from farming)
is the large farmer. ' The largest farms in 1978 received fifty-six
percent of the cash receipts from farming, but made up only seven
percent of the farm population.

Table 5.3 Distribution of Cash Receipts From Farming in 1939,1964
and 1978

Percentage Distribution of Farms by Sales

YEAR -Smallest -Largest
10% 20% 33%  50% 33%  20% 10% 1%
------------ percentages S
1939 2.5 4.7 7.8 11.9 75.0 62.3 45.2 18.0
1964 1.0 1.8 4.5 12.0 77.0 66.0 50.0 18.0
Smallest ’ Largest
34.3% 44.7% 55.2% 66.3% 33.7% 21.6% 7.0%
1978 0.9 2.0 4.2 8.8 91.2 8l1.3 56.3

In 1969, James Bonnen computed the distribution of program

benefits under the old allotment plan. He found that the highest

degree of concentration of program benefits was among the largest farms.

As Table 5.4 shows, the largest twenty percent of farms ( those with

the highest sales per farm) received over fifty percent of the benefits

in 1964. The smallest forty percent received less than ten percent of
the benefits. The concentration of benefits into the hands of fewer
farmers has grown, not unlike the growing concentration of cash

receipts among fewer farms.
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Table 5.4 Distribution of Deficiency Payments
In 1964 and 1978.

Percentage Distribution of Farms

YEAR ---Smallest---- ----Largest-——-
20% 40% 60% 40% 20% 5%
1964
Wheat 3.3 8.1 20.4 79.6 62.4 30.5
Payments
1964
Feed 1.0 4.9 17.3  82.7 56.1 23.9
Grain
Payments
----Smallest Largest-—-----
34.3 44.7 55.2 66.3 33.7 21.6 7.0
e 2.8 6.5 12.0 21.0 78.8 57.4 21.4
Payments

Source: "Farm Income Statistics", USDA, Oct. 1979
and Charles Schultze (page 16).
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Refer again to Table 5.3. It presents information that

suggests that there has been a growing concentration of farming's
resources, as measured by cash receipts received, into the hands of
fewer farmers. In 1939 and 1964, the largest thirty-three percent of
all farms received seventy-five and. seventy-seven percent of the total
cash receipts from farming respectively. 1In 1978, the largest 33.7%
of all farms received 91.2% of the total cash receipts from farming.

Because deficiency payments per farm vary directly with the
cash receipts received from farming, it comes as no surprise to see
that small farms receive a smaller percentage of the payments than in
the past. One reason for this is the decline in the number of
small farms. Farms with under $20,000 per year in sales of farm
products made up 91.4% of the farm population in 1960. 1In 1978, farms
with sales of less than $20,000 per year ( the current definition of
a small farm) made up only 66.3% of the farm population.

In terms of dollars and cents, small farmers do not receive
very much help from the income support program. The average payment
per small farm in 1978 was three hundred and sixty dollars. That is
only two percent of the average total income of a small farm.

Lorenz curves are a valuable visual aid in presenting income
and deficiency payment distributions. In Figure 5.1, the curve is used
to show the disparity of income and payment distributions among the
farm population in the early 1960's and in 1978.

The farther the respective curves representing income and pay-

ment distributions lie to the right and below the diagonal line that
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bisects the graph into two equal forty-five degree triangles, the
more unequal the distribution of income and deficiency payments.
According to Figure 5.1, the distribution of income since 1963 has
become more unequal; the 1978 income distribution curve is always
to the right and below the 1963 curve. The distribution of payments
in 1978 is more equal among the largest farmers than it was in 1964;
the 1978 distribution of payments curve lies to the left and above
both the wheat and feed grain payment curves in 1964 after crossing
over at point A in Figure 5.1. The distribution of payments in 1978
among the smallest farmers (approximately 52 percent of the smallest
farmers if a straight line is drawn from point B in Figure 5.1 to the
horizontal axis) however, has become more unequal since 1964.

Table 5.5 sums up the benfits received from the commodity
program as a percentage of farm and total income among all farm sizes,
including a more detailed breakdown of the small farm. As farm size
decreases, so do benefits as a percentage of total income E/. It is
a direct relationship. As farm size decreases, benefits as a
percentage of farm income increases. This is an inverse relationship.

The exception to the trend in deficiency payments as a
percentage of farm income is the small non-commercial farmer. He has
sales of farm products that are less than $2500 per year. The
characteristics of this smallest farm size: highest off-farm income
per farm, highest percentage of the farm population among all of the
farm groups depicted in Té& le 5.5, lowest farm income, all point to
the fact that the smallest farm's viability as a potential commercial

farm operation is questionable. Their off-farm income supports their
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continued existence as a part-time farming operation and therefore,
the likelihood of the decline of farms with less than $2,500 in sales
of farm products per year is minimal. Small farms with sales in farm
products of $2,500 a year and akove are more likely to disappear
either through expansion into larger size classes, selling out, or
moving into a position where the farm operator spends less time
farming and more time in an off-farm job.

Table 5.5 Average Deficiency Payments, Farm Income and Total Income

Per Farm and Average Deficiency payments Per Farm as a Percentage of
Farm and Total Income in 1978 for Different Farm Sizes.

FARM Average Farmé/ Def. Totalg/ Def. Payments

SIZE Deficiency Income Pay. As A Income As a Percentage
Payments Percentage of Total Income

of Farm Inc.
/S dollars------- -dollars-

v 92 1,646 5.5 18,851 0.5

III 401 1,504 26.6 17,655 2.3

I1 598 2,683 22.3 16,256 3.7

I 926 4,991 18.5 15,059 6.1

MEDIUM 2,443 14,713 16.6 21,992 11.1

LARGE 3,476 48,861 7.1 59,711 5.8

a/ Does not include government payments
b/ Does not include government payments
¢/ The Roman numerals distinguish between farm size among the

small farm group. I represents all farms with farm sales of $10,000

to $19,999. 1II represents all farms with farm sales of $5,000 to
$9,999. 1III represents farms with farm sales of $2,500 to $4,999.
IV represents all farms with farm sales of less than $2,500.
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Why are the small commercial farms ( those with sales in

farm products between $2500 and $19,999 per year ) likely to expand-
drop out of farming, or become non-commercial farm operations? The
growing concentration of payments among large farmers has been
accompanied by a growing concentration of farming's productive
resources into the haﬁds of fewer and fewer farmers. Are the two
trends connected?

So far the discussion in this chapter has centered on the
distribution of actual and tangible benefits of the commodity programs.
There are indirect and disconcerting (some may feel) results of the
programs. A theory, first espoused by Willard Cochrane in the 1950'5?/
explains why farm numbers have been declining and links this to the
commodity programs. A counter-—argument, developed by Willis Peterson?/
will also be mentioned.

Cochrane's theory was first introduced in his book, Farm
Prices, Myth and Reality in the chapter entitled, " The Agricultural

8/

Treadmill ". The " treadmill theory °* takes a microeconomic

approach to the problem of industry concentration, recognizing the
differences between the effects of farm technological advance and its
adoption on the entire agricultural industry and the individual farm
firm. Farmers are assumed to operate in a perfectly competitive, free
market environment where each farmer is a price taker whose production
has no perceptible influence on farm price and output of the whole
industry.

The efficient, bright and aggresive farmer perceives that in

this perfectly competitve market he cannot increase his returns from
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production unless he reduces his per unit cost of production. To
achieve the economic profits he would like to make, the farmer takes
advantage of capital intensive, cost efficient new technologies that
no other farmer has had the foresight to use yet. By adopting new
technologies and jumping on the treadmill ahead of his neighbors, the

10/
" early-bird " farmer can lower his farm's cost structure and
increase his output per unit of input. Because output per unit of
input increases and costs remain constant, cost per unit of output
declines and the farmer experiences an economic profit.
This situation is illustrated in Figure 5.2. Initially, the

farm firm's average total unit cost curve is ATUC The enterprising

1°
early-bird farmer who adopts the new technology lowers his average
total unit cost (ATUC) from ATUCl to ATUCz. One farmer among two-
million, six-hundred thousand will not influence price in this
perfectly competitive situation. The price stays at the level Pl in
Figure 5.2. This enables the early-bird farmer to capture an economic
profit of PlRST. As word spreads about the new technology and the
economic profits to be realized with the adoption of new technology,
more farmers take advantage of the technolgy and jump on the treadmill.
As adoption of the new technology spreads throughout the farming
industry, supply expands and price declines to Pz. This causes the
economic profit the new technology initially created for the early-
bird farmers to be wiped out.

Woe to the farmer unable to get on the treadmill or keep up

with it. He may not have been financially able to adopt the new

technology or continue using the expensive, capital intensive
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technology. His operation may have been short in the resources
needed to efficiently utilize the capacity of the new technology or
the farmer may just have been too lazy to adopt the new technology.

For his non-participation on thé treadmill, for whatever reason, the

laggard farmer is rewarded with lower farm prices. His fate is most
likely one of selling out to more aggresive neighbors; he is

11/
" cannibalized " by the farmer fittest to survive.

The treadmill doesn't stop after one technological innovation.
| Each time a new technology is available, the early-bird farmers will
adopt it, make an economic profit and accelerate the treadmill. Just
to keep up, other farmers must follow suit or eventually be squeezed
out of farming by higher costs. Farm technological advance has created
this treadmill. The treadmill is always moving.

The treadmill is always moving. Once a farmer gets on, he must
keep pace with his fellow treadmill runners to keep competitive in
‘ farming.

Under government intervention (through the commodity programs),
the consequences of the treadmill theory become worse (than under free
market conditions) for the laggard farmer or those that can't keep up
with the treadmill's pace.

Assuming production controls are ineffective and prices are
depressed as excess supply gluts the market, the price supporting
mechanism of the commodity programs will work to keep prices at level
P1 in Fiqure 5.3. This means that every farmer who adopts the new

technology and moves his cost structure down to ATUC2 in Figure 5.3

will realize an economic profit of PlRST. This is not a stable
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situation however.

Thé aggressive farmer will strive to achieve an even greater
profit. Assuming constant technology at the new technology level, an
increase in returns to production can be achieved through expansion of
the size of the farm operation ( assuming constant returns to size).
Expansion of the size of the farm operation is depicted in Figure 5.3
as the farmer moves along the portion of his long run cost surve (LRAC)
that exhibits constant returns to size. His ATUC shifts along the
LRAC from ATUC2 to ATUC3. This economic manuever expands the aggresive
farmer's economic profit to the point where he can realize returns
over and above the cost of his farm operation. This shown as the area
PIMNT in Figure 5.3.

In order to expand his farm operation, the aggressive farm
operator needed more land. Where did he get it? The aggressive
farmer bought out the laggard, inefficient neighbor's productive
resources.

As more and more farmers expand their operations, the
economics of supply and demand working on a fixed resource base
(farm land) dictate that the price of the fixed resource increases.

As farmland rises in price, the cost structure of the individual farm
firm must also rise (land is a fixed cost in the cost structure of a
farm operation). The farmer's ATUC moves upward and to the right as
higher land prices are reflected over time in the cost of running a
farm. This move is depicted in Figure 5.3 where the ATUC moves from
ATUC, to ATUC4. The farmer, over time, returns to a no-profit, no-

3

loss situation at a higher cost structure.
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In theory, it has been explained why farms are getting larger

and small commercial farm numbers are declining as a result of the

commodity programs and technological advance. One question remains:
Where does the aggressive farmeg obtain the capital necessary to
purchase additional land for expansion purposes?

The expansion-minded, aggressive farmer uses the income support
payments he receives from the commodity programs to purchase additional
land. Government farm payments ( which include deficiency, disaster,
low yield and diversion payments) find their way to being capitalized
into the land by farmers who use the income supplement for farm land
expansion purposes.

Those who receive the largest amount of payments per farm =--
the large farmers —- are able to purchase expansion acreage with their
government payments and acquire the productive resources of their
smaller, less aggressive neighbors. By bidding up the price of land
through expansion purchases, the aggressive, larger farmers are
increasing the value of their own wealth. They are also raising the
cost structure of the entire farming industry. The higher cost
structure means higher farm production costs which tend to wipe out any

financial help the government income supplements provide.

The combination of the treadmill and the commodity programs
inevitably breeds cannibalism within the farming industry. The victim
is the smaller, less-able, lesc aggressive farmer who either fell off
the treadmill or couldn't get on it in the first place. The productive
resources of the farmers forced to get out of farming fall into the

hands of fewer and fewer, larger and larger farmers.

[T
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Willis Peterson, in his paper entitled " The Farm Size Issue:
A New Perspective " contends that the growth in farm size is caused by
the increase in the urban wage rate and the disparity between it and
the farm wage rate. In a later paper, co-authored with Yoav Kislev,
Kislev and Peterson explain that " farmers consider the urban wage as
14/
the opportunity cost of their own labor." They describe a model
that shows that as the opportunity cost of family labor increases,
relative to the cost of capital services, it becomes profitable for
full-time family farmers to acquire more machinery and land. =% This
growth in the size of farms was accomplished because of the farmers who
left farming to take advantage of higher non-farm wage rates. Their
land was purchased by those farmers who chose to stay in farming but
could only do so by expanding their farm's acreage.

Rather than provide alternative reasons for the growth in the
average size of farms and an increase in the concentration of farming's
productive resources, the two theories described above complement each
other. Peterson's theory lacks discussion of the processes at work in
the farm sector, but Cochrane's general theory fills in this void.
Peterson's theory supplies the reason why farmers who are displaced off
of the treadmill (or never get on) are able to leave farming.

The future of the full-time commercial small farmer looks bleak
according to the treadmill theory. The treadmill theory also paints no
rosy pictures for the medium-sized farmer who can't keep up with new
technological adoption. The treadmill theory suggests that the farmer

who can work part-time to support the farm operation, either to purchase

purchase additional land and/or new technology or to continue a life-
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style as a non-commercial farmer, can survive the consequences
of the treadmill. This means that the small non~commercial farm will
be a part of rural America for a long time to come.

These conclusions are based on a national perspective. Data
from the states of Minnesota, North Dakota and Iowa has been studied.
Analysis of this data will provide more evidence to make an educated
decision concerning the hypothesis posed in Chapter 1 and enable a

profile of the small farmer to be constructed.




Chapter 6
SOURCES OF DATA AND METHODOLOGY

The data used in this thesis comes from two sources. The

discussion in Chapter.S was based on data from " Farm Income
Statistics", USDA,ESCS, Stat. Bulletin No. 627, October 1979. The
results reported in the proceeding chapters are based on data taken
from a survey that was completed in 1979 and covered the 1978 crop
year. Farms in nine North Central states were included in the survey.
Separate samples were taken for corn and wheat farms: The samples
were randomly drawn by state crop and livestock reporting services.
A mail survey was conducted, farmers were interviewed by telephone and
data was collected from the county Agricultural, Stabilization and
Conservation offices.

The states used in this thesis had the following sample sizes:

Actual Usable Returns
Sample Size

State Corn Wheat
Minnesota 154 414
North Dakota 461
Iowa 364

Total 518 875

The purpose of the survey was to gather information for a study

to evaluate farmers' " attitudes toward and experience with the grain

1/

reserve program."

The survey data was used in this thesis to provide information
48
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about set-aside farmers in order to profile small farms and farmers
and to evaluate the extent to which small farmers benefit from the
commodity programs (set-aside participation is a prerequisite to
receiving commodity program benefits). One question asked farmers
was: Did you participate in the 1978 set-aside program? Using this
information, farmers were grouped into three categories: (1) set-
aside participants; (2) non-set-aside participants and (3) those
who answered "I don't know".

Five major crops were included in the survey: wheat, corn,
barley, oats and grain sorghum. No sales figures for each crop was
reported in the survey. Therefore, for the purposes of the analysis,
total sales from each crop were calculated by multiplying state 1978
prices (Minnesota, North Dakota and Iowa where applicable) for the five
crops by their respective acreage and yields. Total farm sales per
farm was calculated by adding together the separate crop sales. A
farmer may not sell all of his crop , however. It was necessary to
weight the sales from each crop by the average percentage of each crop
sold in the state. The survey data provided fhis information for wheat
and corn farmers in the respective surveys. To establish percentages
for the other crops and either wheat or corn, depending on the survey,
statewide percentages for the amount of crops actually sold in 1978
were used. These weights ( or percentages) were then applied to the
crop sales figures for each farm surveyed. Table 6.1 shows the

percentages that were used .




Table 6.1 Percentage of Crops Sold in Minnesota, Iowa
and North Dakota for the 1978 Crop Year.

Percentage of Crop Sold in 1978

CROP Minnesota Iowa Nor th Dakota
Wheat 97 78 Survey Figures
Corn 57 Survey Figures 65

Barley 86 100 78

Oats 44 31 38

G. Sorghum +/ 44 +/

+/ For the purposes of this thesis and because the
grain sorghum harvest averaged 0 and 1 acre per
farm respectively in Minn.-Iowa and Minn.-N.D.,
zero percent was used for Minn. and N.D.

50
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Total farm sales (crop and livestock) was estimated with the
help of one survey question that asked farmers to give the percentage
of total farm sales realized from the five crops combined. The
following formula was used to estimate total farm sales:

Total Farm Total Crop Sales (adjusted by statewide %'s)

Total Crop Sales as a Percentage of the Total
Farm Sales as Reported in the Survey

Sales

The total deficiency payments received for each crop under
normal crop acreage (NCA) designation was calculated using the

following formula:

Total Deficiency Specific Allocation Specific Def.
Payments for = Crop X Factor X Crop X Payment
Specific Crop Acreage Yield Per Bu.

Total deficiency payments received by each farmer eligible to
receive payments were calculated by adding up the deficiency payments
received for each crop. Underlying all calculations regarding the
deficiency payments was the assumption that each set-aside farmer was
in total compliance with all of the requirements to receive payments.

Table 6.2 below shows the deficiency payments per bushel and
the allocation factors that were applied to the five crops for the

1978 crop year.
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Table 6.2 Deficiency Payments and Allocation Factors
For Wheat, Corn, Barley, Oats and Grain Sorghum for the
1978 Crop Year.

Deficiency Allocation
CROP Payment Per Factor

Bushel

-dollars-
Wheat .52 1.00
Corn .03 .971
Barley .35 .824
Oats .00--No Set-Aside------ .00

G. Sorghum .33 .958
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The two objectives of this thesis =-- to profile the small
farmer and the small farm and to examine the stated hypothesis -- will

be achieved through several methods of comparative analysis. These

are:

1) Calculating mean values and percentage distributions (where
the data is conducive to calculations of mean values) of the
following characteristic variables of a farm: total farm
sales, total deficiency payments, total cropland acreage,
total crop acreage (wheat or corn), crop yield (wheat or
corn), farmer age, debt to asset ratio, farm tenancy
arrangement, livestock and participation in the futures
market.

2) Comparing mean values statistically to test for the
significance of the difference between the means of
selected characteristic varaibles for different farm sizes.

3) Analysis of variance (ANOVA) to test the significance of
differences between states as well as farm size in a more
sophisticated fashion than in (2) above.

What follows is an explanation of why each of the above

methods was used and a description of how the method works.

(1) CALCULATING MEAN VALUES AND PERCENTAGE DISTRIBUTIONS

The STATISTICS command of the Statistical Package for Social
Scientists (SPSS) computer program was used to calculate the mean
values of the following characteristics variables for wheat and corn
farmers in Minnesota and North Dakota and Minnesota and Iowa
respectively: total farm sales, total deficiency payments, total
cropland acreage, total crop (wheat or corn) acreage, crop yield,
farmer age and debt to asset ratios for each farm surveyed. Mean
values provide information about the central tendancy of a variable

and serve as a simple base from which a small farm and farmer profile
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can be constructed. Simple, on-sight comparison of the means of
total deficiency payments among the farm groups suggest how the small
farmer benefits from the commodity programs.

Percentage distributions of the characteristic variables were
calculated using the CROSSTABS command of SPSS. CROSSTABS performed
a crosstabulation of the data "which is a joint frequency distribution
of cases according to two or more classificatory variables.” . The
relationship between farm size and each characteristic variable for
wheat and corn was tabulated. Distribution tables provide direct
observation of how small farms compare to larger farms in order to
develop a small farm and farmer profile. Distribution tables involving

total deficiency payments suggest the extent to which small farmers

benefit from the commodity programs.

« {2) COMPARING THE MEANS

The simplest investigation designed to discover and evaluate
the differences between farm size wés employed to construct a profile
of the small farm and farmer. This investigation was also used to
determine the extent to which small farmers benefit from the commodity
programs. This was the first step in analyzing the data for
statistical significance.

The investigation that was conducted tested the differences
between the means of two populations. The mean values of six
characteristic variables associated with small set-aside farmers were
compared to corresponding mean values associated with (1) small non-

set-aside farmers, (2) medium set-aside farmers and (3) large set-

S — : S
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aside farmers.

The six characteristic variables were: total deficiency
payments per farm, total cropland acreage per farm, total crop acres
(wheat or corn) per farm, farmer age and debt to asset ratio. All six
variables were used to construct a small farmer and small farm profile.
Evaluation of the total deficiency payments per farm was used to
determine the extent to which small farmers benefit from the commodity
programs.

The samples drawn by the survey were assumed to be independent
and normally distributed.

Comparison of the mean values involves stating a statistical
hypothesis, testing the hypothesis and deciding whether to accept or
or reject the hypothesis.

For each test performed on the six characteristic variables,
the hypothesis was stated:

Ho (the null hygothesis) : The mean value of variable A fr?m the

small set-aside farm group equals the mean value of variable A

from the small non-set-aside participant farm group ( or medium

set-aside participants or large set-aside participants).

H_ (the alternative hypothesis) : HO is false; the mean values
are not equal.

The significance level alpha (<) was set at the five percent
level. A five percent significance level means that if the hypothesis
was tested one hundred times on one hundred different samples from the
same population, five times out of one hundred, the null hypothesis
would be erroneously rejected. Stated another way, ninety-five times

out of one hundred ( or ninety-five percent of the time) the correct
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decision will be made regarding the null hypothesis, if the null
hypothesis is true. Ninety-five percent is called the confidence
level.

If the null hypothesis as stated above is not rejected, it can
be said that there exists no statistically significant differences
between the two populations. If the null hypothesis in not accepted,
it can be said that there exists a statistically significant difference
between the two populations.

As an example, suppose farmer age is the variable being tested.
If the null hypothesis is not rejected, then it can be said with
ninety-five percent confidence that there exists no statistically
significant difference in farmer age between the two populations being
investigated.

In order to test the hypothesis statistically, the analysis
involves (A) pooling the estimated variances of the two populations,
(B) calculating a t-statistic and (C) comparing the calculated t-
statistic with the critical t-value found in the Student's t-
distribution table. 4 The actual calculations performed in comparing

the means analysis can be found in Appendix I.

(A) Pooling the variances

Because the difference between the means of two samples is
being tested, the variance of the difference must be estimated in order
to compute a t-statistic.

The variance of a difference is the sum of the variance of the

individual sample means when the means are independent. The means of
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espectively. X. and X, are

two independent samples are X, and 1 2

1 2’ t

the estimates of their respective population means, uy and uz. It is

assumed that Rl and §2 are normally distributed and independent. By

theory then, their difference is also normally distributed.

Usually, the variance of the means is not known and must be
estimated. SPSS provides an estimate of the variance of the means
when the STATISTICS command of the SPSS program is employed. The
estimated variances are called si and sg

To obtain a pooled estimate of the variance of the difference,

which is called sg < , there are two paths to follow. If the
X% a/

variances of the two populations are the same , the formula below is

appropriate for pooling the variance:

2
(a) s% _7 = s, (n-1) + s, (ny-1) where n_= # of cases in
1 2 sample #1
n, +n, n_= # of cases in

sample #2

2 2
If the variances of the populations are not equal, Sy and s2

are used, but a different t-statistic than the usual must be
calculated. The formula for the different t-statistic will be shown

in the next section on estimating a t-statistic.

(B) Calculating the t-statistic

If the variances are equal, then the calculated t-statistic

is as follows:



58

(b) Calculated t = 2
, where s—- — = Si =

X%, 1755

If the variances are not equal, then the t-statistic must

be calculated as follows:

L
(c) Calculated t = 1 2

Because the calculated t is different than the calculated t,

the following conditions apply when the calculated t is compared to

the critical t-value:
1
Case I : 1If nl=n =n, Falculated t = calculated t. The
calcula%ed t can be calculated as in formula (b), but
give the t-distribution (n-1) degrees of freedom instead
of 2(n-1).

Case II: If n.# n2, determine the significance levels of t for
(nl-i) and (n,-1) degrees of freedom. Call these t, and
tz. The significant t ( the critical t-value) becomes:

2
+ =
(wltl wztz) / (w1 + wz), where wi= 8 / nl'

2
Wy S, / n,

(C) Comparing the calculated t-statistic with the critical t-value

In most cases, due to large sample size, the critical t-value
used for testing the hypothesis at the five percent level was about
1.98. Refer to Appendix I for the exact values. If the calculated

t-value was greater than 1.98, the null hypothesis was rejected at the
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five percent significance level. This meant there existed a

statistically significant difference between populations.

(3) ANALYSIS OF VARIANCE (ANOVA)

5/

To analyze the data in a more sophisticated fashion i
analysis of variance was employed. Analysis of variance (ANOVA)
determines the appropriate pooled error variance 52 in an "elegant
and slightly quicker way"ﬁ/ and provides a single test of the null
hypothesis that the population means are equal. In using the ANOVA to
test the equality of the means, it is assumed that the population
variances are equal.

A two-way ANOVA model was used to investigate the survey data.
The data was cross-classified by farm size and state. Two-way ANOVA
analyzes the two variables (farm size and state) simultaneously;
investigation is made into the variations between states as well as
variations between farm size. The ANOVA command of the SPSS program
performs all of the calculations necessary to produce an ANOVA table.

The computer results are found in Appendix II. For a detailed

statistical explanation of ANOVA, refer to Statistical Methods by

Snedecor and Cochran (pp. 258-298). For the purposes of this thesis
it is only necessary to explain the information presented in the ANOVA
table.

Table 6.3 will be used as an example to explain how the tables
are to be interpreted. 1In Table 6.3, the wheat acreage per farm in

Minnesota and North Dakota is being tested for the significance of the
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differences between farm size (small, medium and large) and between
the two states.

The F-statistics (circled under the column marked "F") are used
to test the hypothesis that mean wheat acreage of the populations
(small, medium and large set-aside farms and Minnesota and North
Dakota wheat farms) are the same. The F-statistic for testing the
significance of the difference in wheat acreage between Minnesota and
North Dakota is 48.175; between farm size, 54.490; between states and
farm size ( called the interaction term), .252.

The F-statistics were calculated by dividing the respective
mean square by the residual mean square( the figure that is circled
under the mean square column). The residual mean square is the pooled
estimate of the variance for all the populations being tested. It is
the figure that is circled under the mean square column in Table 6.3.

An F-statistic greater than 2.002/ indicates that there is a
significant difference between the states and between farm size. An
F-statistic for interaction greater than 2.00 indicates that there
exists significant interaction between the states and farm size, i.e.

the central tendancy of the variable (farmer age for example) varies

between the populations.
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Chapter 7
A PROFILE OF THE SMALL FARM AND FARMER FROM THE SURVEY RESULTS

The purpose of this chapter is twofold: The first section of
this chapter will exélain and point out significant relationships
revealed through various methods used to analyze the raw survey data.
The first section will be divided into three parts by type of analysis
used. The first part will cover aggregate statistics and distribution
percentages. The second part explains significant findings uncovered
by statistically comparing the means between different farm sizes
according to certain characteristic variables. The third and final
part reports on results from analysis of variance. In the second
section, a profile of the small farm and farmer will be constructed
from the survey results.

Throughout this chapter and the rest of the thesis, references
will be made to four farm groups. For the purposes of this thesis,
the four farm groups are: all wheat farms, all wheat set-aside
participant farms, all corn farms and all corn set-aside participant

farms.
SECTION I: THE SURVEY RESULTS USED TO CONSTRUCT THE PROFILE

The discussion of survey analysis that follows is divided into
three parts according to the method of analysis used. The first part
describes simple calculation of mean values and distribution

percentages.. The second part describes findings uncovered by

62
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comparison of the means analysis. The third part reports on analysis

of variance results.

Part A: Aggregate Values and Distribution Percentages

Part A is divided into two sections. The first will present
aggregate values of characteristic variables associated with those
farms surveyed. The second section presented distribution percentages

of the characteristic variables.

Aggregate Values. Average values per farm for total farm

sales, total cropland acreage, wheat acreage, wheat yield, farmer age,
debt to asset ratio and total deficiency payments for all wheat farms
in Minnesota and North Dakota for the 1978 crop year are presented in
Table 7.1. Similar information for Minnesota and Iowa corn farms is
presented in Table 7.2.

According to Table 7.1, the general trend among wheat farms is
for average total farm sales of set-aside farms to increase as farm
size increases. Farm sales of all wheat set-aside farms are greater,
on the average, than for all non-set-aside wheat farms. Among set-
aside farms, average cropland acres increase as farm size increases.
Set-aside wheat farms also have larger average cropland acreage than
non-set-aside wheat farms. Average wheat acreage displays trends
similar to average cropland acreage. Wheat yield increases with farm
size. Farmer age decreases as farm size increases. The average debt
to asset ratio increases as farm size increases. Average total

deficiency payments increase as farm size increases. Average total
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deficiency payments for large wheat set-aside farms are almost six
times higher than they are for small set-aside wheat farms.

Corn farm figures displayed in Table 7.2 reveal almost
exactly the same trends among the characteristic variables as they did
for wheat farms in Table 7.1. Corn set-aside farms, however, do not
generate higher average total sales in farm products than non-set-
aside corn farms.

Tables 7.1 and 7.2 display only mean values. The trends
associated with each characteristic have no statistical significance.
Following the next section on distribution percentages, the trends
associated with certain characteristic variables will be tested for
their statistical significance. This will be presented in Parts B

and C of this chapter.

1/

Distribution percentages (I). Table 7.3 contains three sets

of information related to the distribution of farm size among wheat
and corn farms surveyed. The first column presents the distribution
of the farm population among all farms and all set-aside farms.
Medium-sized farms are the most numerous type of farm enterprise among
wheat and corn farms in all four farm groups. Small-sized farms occur
with the second most frequency.

When total cash receipts received is used as the criteria for
farm size distribution, in each of the four farm groups, the
distribution is skewed towards large farms. In almost every one of the
four farm groups, large farms received over fifty percent of the total

cash receipts in 1978,




Table 7.1. Average Values Per Farm of Total Farm Sales, Total Cropland Acreage, Wheat Acreage, Wheat
Yield, Farmer Age, Debt to Asset Ratio and Total Deficiency Payments for All Wheat Farms in Minnesota
and North Dakota Surveyed for the 1978 Crop Year.

Debt Total

Farm Cropland Wheat Wheat Farmer to Def.
Farms to be Sales Acreage Acreage Yield Age Asset Payment
Included Dollars Acres Acres bu/ac. Years Percent Dollars
All Wheat 69,147.66 726 240 31 51 20.1
All Wheat
Non-Set-
Aside 69,828.98 588 180 32 51 22.03
All Wheat
Set-Aside 73,532.07 771 261 31 50 20.56 5,918.39
Small Wheat
Set-Aside 10,185.85 449 146 28 53 16.2 2,375.87
Medium Wheat
Set-Aside 47,505.62 768 258 32 49 21.2 5,813.89
Large Wheat
Set-Aside 267,316.45 1402 484 36 45 25.3 12,820.66

S9




Table 7.2.

Average Values Per Farm of Total Farm Sales, Total Cropland Acreage, Corn Acreage, Corn
Yield, Farmer Age, Debt to Asset Ratio and Total Deficiency Payments for all Corn Farms in Minnesota
and Iowa Surveyed for the 1978 Crop Year.

Debt Total

Farm Cropland Corn Corn Farmer to Def.
Farms to be Sales Acreage Acreage Yield Age Asset Payment
Included Dollars Acres Acres bu/ac. Years Percent Dollars
All Corn 58,028.08 362 172 112 48 19.96
All Corn
Non-Set-
Aside 70,331.65 346 177 115 48 20.04
All Corn
Set-Aside 54,003.06 394 180 111 47 20.00 754.61
Small Corn
Set-Aside 9,041.95 295 122 103 50 13.5 424,72
Medium Corn
Set-Aside 48,708.49 390 185 112 46 23.4 835.34
Large Corn
Set-Aside 214,031.32 732 343 129 40 28.0 1462.40

99



67

The exception was corn set-aside participants. 1In this case, large
farms received 49.5 percent of the total cash receipts. Aamong all
four farm groups, small farms received less than seven percent of the
total cash receipts from farming.

The third column depicts the distribution of farm size as a
percentage of total deficiency payments received for the 1978 crop
year. Among corn set-aside participants, medium farms received
slightly over fifty percent of the total deficiency payments. Small
and large set-aside corn farmers split the rest more or less evenly.

Small wheat set-aside farmers received only about thirteen
percent of the total deficiency payments for the 1978 crop year.
Medium-sized wheat farms received 49.5 percent of the payments and

large wheat farms, 37.5 percent.

Distribution percentages (II). Two aspects of the raw survey

data were revealed through cross-tabulation. They proved useful in
constructing a profile of the small farm and the small farmer. They
are:

1) For each characteristic variable selected (these include set-
aside program participation, total deficiency payments received
per farm, total cropland acreage per farm, farmer age, use of
the futures market, on-farm grain storage facilities, type of
farm tenancy arrangement, debt to asset ratio and livestock on
the farm), the distribution of each variable's attributes was
calculated for each of the four farm groups where applicable.

2) For each characteristic variable selected (the sames ones
mentioned in (1) above), the distribution of farm size was
calculated for each of the four farm groups where applicable.

2/

Tables 7.4 and 7.5 indicate that most wheat and corn farmers,

grouped by size, are set—-aside participants. The only exception occurs
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Table 7.3. Distribution of Farm Size Among All Wheatel and Cornh/ Farms for the 1978 Crop Year as a

Percentage of the Farm Population, Total Cash Receipts Received and Total Deficiency Payments Received.

Farm Dist. of Farm Total Cash Receipts Total Def. Payments
Crop Type Size Pop. Among Received Among Received Among
-percent- -percent- -percent-
All Set- All Set— Set-Aside
Farms Aside Farms Aside Participants
c/
S— 38.1 38.7 5.4 6.5 21.8
Corn M 47.3 48.7 38.4 43.9 53.9
L 14.6 12.5 56.0 49.5 24,2
S 34.7 32.2 4.8 4,5 12.9
Wheat M 48.9 50.4 33.6 32.6 49.5
L 16.2 17.3 61.6 62.9 37.5

a/ Minnesota and North Dakota Wheat Farms Surveyed.
b/ Minnesota and Iowa Corn Farms Surveyed.
¢/ S, M, and L refer to Small, Medium, and Large Farms respectively.

89
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among large corn farmers, where a slight majority are non-set-aside
participants. The greatest frequency of participation occurs among
wheat farmers. This makes sense since the differential between the
target price and loan rate for wheat was $1.15 per bushel compared to
only ten cents per bushel for corn. Wheat farmers had a greater
incentive to participate with the potential for a larger deficiency
payment than corn farmers did if the price of wheat fell below the
target level.

The distribution of farm size among participants and non-
participants shown in Tables 7.6 and 7.7 for wheat and corn farms,
respectively, slightly favors medium farms as the most common type of
wheat farm set-aside enterprise. Small farms are the most common
type of corn farm set-aside operation.

Tables 7.8 and 7.9 display the distribution of total deficiency
payments received per farm for wheat and corn farms, respectively.
Among all small wheat set-aside farmers, the average total deficiency
payments per farm occurring with the highest frequency fell into the
$1,000 to $2,499 range. Only thirty-three percent of all small farms
fell into this range. The rest of the small farm population was spread
thinly throughout every other range of total deficiency payments.
Among medium set-aside wheat farms, more fell into the $2,500 to $4,999
range than any other category. Large wheat farms concentrated their
numbers between the $2,500 to $20,000 plus range.

According to Table 7.9, corn farmers did not receive large total

deficiency payments relative to those received by wheat farmers.



Table 7.4.

Distribution of Participation and Non-Participation in the

Set—-Aside Program Among All Small, Medium, and Large Wheat Farms in
Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Small Medium Large

Set-Aside Wheat Farms Wheat Farms Wheat Farms
Participant? Number % of Number % of Number % of

of Farms All of Farms All of Farms | All
YES 168 74 233 77.6 76 75
NO 57 25 66 22 25 25
DON'T
KNOW 2 1 1 .3 0 0
Table 7.5. Distribution of Participation and Non-Participation in the

Set-Aside Program Among all Small, Medium, and Large Corn Farms in

Minnesota and Iowa Surveyed for the 1978 Crop Year.

Small Medium Large

Set-Aside Corn Farms Corn Farms Corn Farms
Participant? Number % of Number % of Number | % of |

of Farms All of Farms All of Farms| All
YES 86 66 78 62 19 49
NO 43 33 48 38 20 51
DON'T
KNOW 1 1 0 0 0 0




Table 7.6.

Distribution of Farm Size Among Farms Participating and

Not Participating in the Set-Aside Program for All Wheat Farms in

Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Set-Aside All Wheat Farms

Participant? Small Medium Large
-percentages-

YES 35 49 16

NO 38 45 17

DON'T*

KNOW 67 33 0

*
Only 3 Cases fell into this category.

Table 7.7.

Distribution of Farm Size Among Farms Participating and

Not Participating in the Set-~Aside Program For All Corn Farms in

Minnesota and Iowa Surveyed for the 1978 Crop Year.

Set-Aside All Corn Farms

Participant? Small Medium Large
-percentages-

YES 47 43 10

NO 39 43 19

DON'T

KNOW 100 - e
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Table 7.8. Distribution of Total Deficiency Payments Received Per
Farm Among All Small, Medium, and Large Wheat Farms in Minnesota and
North Dakota Surveyed for the 1978 Crop Year.

Total Def. Small Medium Large
Payments ~ Wheat Farms Wheat Farms Wheat Farms
Per Farm Number % of Number % of Number % of
(Dollars) of Farms | All of Farms | All of Farms All
0 - 49 7 4 0 0 | 0 0
|

50 - 99 2 1 0 0 | 0 0
100 - 249 8 5 0 0 0 0
250 - 499 13 8 7 3 2 3
500 - 749 14 8 9 4 0 0
750 - 999 9 5 8 3 2 3
1000 -

2499 55 33 35 15 3 4
2500 -

4999 41 24 65 28 10 13
5000 -

7499 11 7 42 18 12 16
7500 -

9999 5 3 32 14 5 7
10000 -

19999 3 2 32 14 28 37
20000

plus 0 0 3 1 13 17




Table 7.9.
Large Corn Farms in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Distribution of Total Deficiency Payments Received Per Farm Among All Small, Medium, and

Total Def. Small Corn Set- Medium Corn Set- Large Corn Set-
Payments Aside Participants Aside Participants Aside Participants
Per Farm Number | % of Number % of Number % of
(Dollars) of Farms All of Farms All of Farms All
0 - 49 8 0 0

50 - 99 8 9 0 0
100 - 249 15 17 11 1

250 - 499 28 33 22 28 2 11

500 - 749 13 15 21 27 1 5

750 - 999 7 8 9 12 3 16
1000 -

2499 7 8 11 14 9 47
2500 -

4999 1 1 4 5 3 16
7500 -

9999 1 1

€L
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The greatest number of small and medium farms, respectively, fell into
the $250 to $499 range. Large corn farms peaked within the $1,000 to
$2,499 range. The differences in the amount of the total deficiency
payment per bushel received by wheat and corn farmers can account for
the differences in the size of the total deficiency payments per farm
between crop type. Wheat farmers in Minnesota and North Dakota
received fifty cents per bushel in deficiency payments. Corn farmers
in Minnesota and Iowa received only three cents per bushel in
deficiency payments.

The distribution of farm size within specified amounts of total
deficiency payments received per farm is presented for wheat and corn
farmers, respectively, in Tables 7.10 and 7.1l1l. Small farms dominate
(not surprisingly) farm numbers exclusively within the $0 to $49 range
of total deficiency payments per farm among all wheat and corn set-
aside farms. The overall trend is for the small farm population to
diminish as the level of total deficiency payments per farm increases.
Medium wheat farms dominate the range of payments between $2,500 and
$10,000. Large wheat farms dominate the $20,000 and over range.

According to Table 7.11, medium corn farms consistently dominate
the range of deficiency payments from $500 to $4,999. Large corn
farm numbers never dominate any one range of payments, but their numbers
increase as the amount of payments per farm goes up.

Tables 7.12a, 7.12b, 7.13a and 7.13b present the distribution of
total cropland acreage per farm. Comparison between crop type among

all four farm groups reveals that the highest frequency of medium and
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jfied Amounts of
1 wheat Set-Aside
r the 1978

Table 7.10. Distribution of Farm Size Within Spec
Total Deficiency Payments Received Per Farm for Al
Participants in Minnesota and North Dakota Surveyed fO
Crop Year.

Total Def.

Payments Wheat Set-Aside ?artig}BéntS Ewae

Per Farm Small Medlum__'## |

-dollars~ -percentages-

0-49 100

50-99 100

100-249 89 1

250-499 59 32

500-~749 61 39

750-999 47 42 1

1000-2499 59 38 =

2500-4999 35 56 ?

5000-7499 17 65 -

7500-9999 12 76 12

10000-19999 15 51 =

20000 plus 0 19 e
e




Table 7.11. Distribution of Farm Size Within Specified Amounts of
Total Deficiency Payments Received Per Farm for All Corn Set-Aside
Participants in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Total Def.

Payments Corn Set-Aside Participants

Per Farm Small Medium Large
~-dollars- -percentages-

0-49 100 0 0
50-99 89 11 0
100~249 60 36 4
250~499 54 42 4
500-749 37 60 3
750-999 37 47 16
1000-2499 26 41 33
2500-4999 12.5 50 37.5
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large wheat farms occur at a larger total cropland acreage interval
than do corn farms of similar sales size. Small wheat and corn farms
are both the most numerous at the 220 to 499 acreage range of total
cropland.

Among all wheat énd corn set-aside participants, the same trends
occur as described above.

Comparing between farm sizes, medium and large wheat farms are
more numerous at higher levels of total cropland acreage than small
wheat farms. Among corn farms, large farms achieve higher levels of
total cropland acres per farm than medium or small farms.

Tables 7.14 and 7.15 present the distribution of farm size within
specified amounts of total cropland acreage per farm. Among all of the
four farm groups, small farms achieve their greatest domination of any
one range at the 1 to 99 acres interval. Among small farms in each of
the four farm groups, this domination is followed by a steady decline
in the number of small farms as acreage per farm increases. Exceptions
occur among small corn farms and small set-aside corn farms. In these
two farm groups, there is a slight increase in small farm numbers
beginning at the 1,000 to 1,999 acres range.

Medium farms peaked in numbers within the 500 to 999 acres range
in each of the four farm groups. The exception occurred with the all
corn farm group. Large farms in each of the four farm groups peaked at

the 2,000 acres and over interval.



Table 7.12a.

Distribution of Total Cropland Acreage Per Farm Among All Small, Medium, and Large
Wheat Set-Aside Participants in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Cropland Small Wheat Set- Medium Wheat Set- Large Wheat Set-
Acreage Aside Participants Aside Participants Aside Participants
Per Farm Number % of Number % of Number % of
(Acres) of Farms All of Farms All of Farms All
1-99 12 7 0 0 0
100-219 36 22 39 14
220-499 66 40 62 27 10
500-999 37 22 100 43 19 26
1000-1999 14 57 25 29 40
2000 plus 1 4 17 17 23

8L




Table 7.12b. Distribution of Total Cropland Acreage Per Farm Among All Small, Medium, and Large
Wheat Farms in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Cropland

Acreage Small Wheat Farms Medium Wheat Farms Large Wheat Farms
Per Farm Number % of Number % of Number % of
(Acres) of Farms All of Farms All of Farms All
1-99 26 10 2 0.5

100-219 65 25 17 5

220-499 100 38 99 30 9 9

500-999 48 18 134 40 30 29

1000-1999 21 8 76 23 37 36

2000 plus 3 1 5 1.5 25 24




Table 7.13a.

Distribution of Total Cropland Acreage Per Farm Among All Small, Medium, and Large
Corn Set-Aside Participants in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Cropland Small Corn Set- Medium Corn Set- Large Corn Set-
Acreage Aside Participants Aside Participants Aside Participants
Per Farm Number % of Number % of Number % of
(Acres) of Farms All of Farms All of Farms All
1-99 9 10 2 3 0 0
100-219 26 30 12 16 1 5.5
220-499 38 44 42 55 4 22
500-999 8 9 18 24 9 50
1000-1999 2 3 17
2000 plus 1 1 0 0 1 5.5

08




Table 7.13b.

Distribution of Total Cropland Acreage Per Farm Among All Small, Medium, and Large
Corn Farms in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Cropland

Acreage All Small Farms All Medium Farms All Large Farms
Per Farm Number % of Number % of Number % of
(Acres) of Farms All of Farms All of Farms All
1-99 26 18 2 2 0
100-219 45 32 29 26

220-499 57 40 55 49 10 13
500-999 9 6 22 20 50
1000-1999 3

2000 plus 1 1 0 0 1

18
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Table 7.14. Distribution of Farm Size Within Specified Amounts of
Total Cropland Acreage Per Farm for All Wheat Farms and Wheat Set-
Aside Participants in Minnesota and North Dakota Surveyed for the 1978
Crop Year.

Total

Cropland Wheat Set-

Acreage Per All Wheat Farms Aside Par;icipgnts =

Farm Small | Medium | Large Small | Medium | Large
i

-acres- -percentages- -percentages-

1-99 93 7 0 100 0

100-~-219 77 20 2 78 20

220-499 48 48 4 49 46

500-999 23 63 14 24 64 12

1000-1999 16 57 28 14 57 29

2000 plus 9 15 76 5 18 77

Table 7.15. Distribution of Farm Size Within Specified Amounts of
Total Cropland Acreage Per Farm for All Corn Farms and Corn Set-
Aside Participants in Minnesota and Iowa Surveyed for the 1978
Crop Year.

Total

Cropland Corn Set-

Acerage Per All Corn Farms Aside Participants

Farm Small | Medium | Large Small | Medium | Large

~acres- -percentages- —-percentages-

1-99 93 7 0 81 19 0

100-219 60 39 1 66 31

220-499 38 55 7 45 50

500~999 17 41.5 41.5 23 51 26

1000-1999 31 23 46 44 22 33

2000 plus 502/ 50 50/ 50

a/ Only two cases occurred in the 2000 acre plus range among all corn
farms.

b/ Only two cases occurred in the 2000 acre plus range among all corn
set-aside participants.
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Tables 7.16a, 7.16b, 7.17a and 7.17b contain the distribution of
farm operator age for each of the four farm groups. According the
Tables 7.16a and 7.16b, small and medium wheat and wheat set-aside
operators most frequently fall into the 55-64 years of age category.
Large wheat and wheat set-aside farmers appear to be significantly
younger (this statement will be tested later on ). The greatest
percentage of large wheat and wheat set-aside farmers fall into the
35 to 44 years of age group.

Small and medium corn and corn set-aside farmers, shown in Tables
7.17a and 7.17b, most frequently fall into the 45 to 54 years of age
category. Large corn and corn set-aside farms occur with the most
frequency within the 25 to 34 years of age group.

The distribution of farm size within farm operator age groups is
shown in Tables 7.18 and 7.19 for wheat and corn farmers, respectively.
Among all four farm groups, the trend appears to be for age to increase
as farm size decreases. Among wheat farmers, this trend begins at ages
between 35 and 44. Small wheat and wheaf set-aside farmers, however,
do dominate the 24 years of age and below group. Among corn and corn
set-aside farmers, the number of small farms increases as farmer
operator age increases beginning with the youngest age group ( except
among small set-aside corn farmers, where the steady rise in their

numbers begins at the 25 to 34 years of age group ).



Table 7.16a. Distribution of Farm Operator Age Among All Small, Medium, and Large Wheat Set-Aside
Participants in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Small Wheat Set- Medium Wheat Set- Large Wheat Set-
Farmer Aside Participants Aside Participants Aside Participants
Age Number % of Number % of Number % of
(Years) of Farms All of Farms All of Farms All
24 and below 5 3 1 0.4 3 4
25-34 19 12 34 15 11 14
35-44 11 7 43 18 26 34
45-54 34 21 63 27 15 20
55-64 55 34 72 31 17 22
65 and above 39 24 15 6 4 5

14:]




Table 7,16b. Distribution of Farm Operator Age Among All Small, Medium, and Large Wheat Farms in
Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Farmer Small Wheat Farms Medium Wheat Farms Large Wheat Farms
Age Number % of Number % of Number % of
(Years) of Farms All of Farms All of Farms All
24 and below 7 3 3 1 3 3
25-34 27 11 43 13 17 16
35-44 20 8 55 16 30 28
45-54 49 19 96 28 21 20
55-64 93 36 108 32 29 27
65 and above 59 23 23 7 5 5

S8



Table 7.17a.

Participants in Minnesota and Iowa Surveyed for

Distribution of Farm Operator Age Among All Small, Medium, and Large Corn Set-Aside
the 1978 Crop Year.

Small Corn Set-

Medium Corn Set-

Large Corn

Set-

Farmer Aside Participants Aside Participants Aside Participants
Age Number % of Number % of Number | % of
(Years) of Farms All of Farms All of Farms All
24 and below 1 1 2 3 0 0
25-34 7 8 16 20.5 11 58
35-44 19 22 16 20.5 3 16
45-54 29 34 25 32 4 21
55-64 24 28 17 22 1 5
65 and above 5 6 2 3 0 0

Table 7.17b.

Distribution of Farm Operator Age Among All Small, Medium, and Large Corn Farms in
Minnesota and Iowa Surveyed for the 1978 Crop Year.

Farmer All Small Farms All Medium Farms All Large Farms
Age Number % of Number % of Number % of
(years) of Farms All of Farms All of Farms All
24 and below 1 1 5 4 0 0
25-34 13 9 25 18 14 34
35-44 24 17 25 18 8 20
45-54 42 30 42 30 12 29
55-64 40 29 33 24 6 15
64 and above 19 14 7 5 1 2
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Table 7.18. Distribution of Farm Size Within Farm Operator Age Groups
for All Wheat Farms and Wheat Set-Aside Participants in Minnesota and
North Dakota Surveyed for the 1978 Crop Year.

Farmer

Age All Wheat Farms Wheat Set-Aside Participants
(years) Small | Medium | Large Small Medium Large

-percentages- -percentages-

1-24 54 23 23 56 11 33
25-34 31 49 20 30 53 17
35-44 19 52 29 14 54 32
45-54 29 58 13 30 56 13
55-64 40 47 13 38 50 12
65 plus 68 26 6 67 26 7

Table 7.19. Distribution of Ferm Size Within Farm Operator Age Groups
for All Corn Farms and Corn Set-Aside Participants in Minnesota and
Iowa for the 1978 Crop Year.

Farmer

Age All Wheat Farms Corn Set-Aside Participants
(years) Small ! Medium | Large Small Medium Large
1-24 17 83 0 33 67 0
25-34 25 48 27 21 47 32
35-44 42 44 14 50 42 8
45-=54 44 44 12 50 43 7
55-64 51 42 7 57 40 2
65 plus 70 26 4 71 29 0

87
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Tables 7.20a, 7.20b, 7.21a and 7.21b indicate that an over-
whelming percentage of all farms in each of the four farms groups do
not use the futures marekt. Of those who do use the futures market,
set-aside participants dominate the numbers. From the information
given in the tables below, it is calculated that among those farmers

who use the futures market:

1) Within the small wheat farm group, seventy percent were set-
aside participants. Among medium wheat farms, seventy-nine
percent were set-aside participants. Among large wheat farms

’
eighty-two percent were set-aside participants.

2) Within the small corn farm group, ninety-four percent of the
farmers were set-aside participants. Medium and large corn
set-aside farmers made up fifty and thirty-three percent,

respectively, among those medium and large corn farmers who
used the futures market.

The distribution of farm size according to futures market use
is presented in Tables 7.22 and 7.23 for wheat and corn farmers,
respectively. Among all wheat and wheat set-aside farms, the figures
in Table 7.22 reveal that medium farms are the most common type of
wheat enterprise using and not using the futures market. This reflects
the distribution of farm size among the entire farm population more
than it does the futures market use.

Referring to Table 7.23, it can be seen that among all corn and

corn set-aside farmers, the small farmer dominates the distribution of

both use and non-use of the futures market.




Table 7.20a.

Distribution of Use and Non-Use of the Futures Market Among All Small, Medium, and Large
Wheat Set-Aside Participants in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Small Wheat Medium Wheat Large Wheat
Participants Participants Participants
Use the % of All % of All % of All
Futures Number Small Number Medium Number Large
Market? of Farms | Participants of Farms | Participants of Farms Participants
YES 7 4.8 11 6 9 13
NO 138 95.1 186 94 61 87

Table 7.20b. Distribution of Use and Non-Use of the Futures Market Among All Small, Medium, and Large
Wheat Farms in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Use the Small Wheat Farms Medium Wheat Farms Large Wheat Farms
Futures Number % of Number % of Number % of
Market? of Farms All of Farms All of Farms All
YES 10 4.3 14 4 11 11
NO 221 95.6 374 96 86 89




Table 7.21a. Distribution of Use and Non-Use of the Futures Market Among All Small, Medium, and Large
Corn Set-Aside Participants in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Small Corn Medium Corn Large Corn
Participants Participants Participants
Use the % of All % of All % of All
Futures Number Small Number Medium Number Large
Market? of Farms Participants of Farms Participants of Farms Participants
YES 15 19 7 10 3 19
NO 64 81 60 90 13 81

Table 7.21b.

Corn Farms in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Distribution of Use and Non-use of the Futures Market Among All Small, Medium, and Large

Use the Small Corn Farms Medium Corn Farms Large Corn Farms
Futures Number % of Number % of Number % of
Market? of Farms | All of Farms All of Farms | All
YES 16 12.5 14 12 9 24
NO 112 87.5 105 88 28 76
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Table 7.22.

Distribution of Farm Size Among Farm Using and Not

Using the Futures Market for All Wheat Farms and Wheat Set-Aside
Participants in Minnesota and North Dakota Surveyed for the 1978

Crop Year.

Participant Wheat Set-Aside

in Futures All Wheat Farms Participant

Market Small | Medium | Large Small | Medium | Large
Percentages

YES 29 40 31 26 41 33

NO 38 47 15 36 48 16

Table 7.23.

Using the Futures Market for All Corn Farms and Corn Set-Aside
Participants in Minnesota and Iowa Surveyed for the 1978 Crop

Distribution of Farm Size Among Farms Using and Not

Year.

Use the Corn Set-Aside

Futures All Corn Farms Participant

Market Small | Medium | Large Small | Medium | Large
Percentages

YES 41 36 23 60 28 12

NO 46 43 11 47 44 9
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Tables 7.24a, 7.24b, 7.25a and 7.25b indicate that an over-
whelming percentage of all farms in each of the four farm groups have
on-farm grain storage facilities. Calculations from the tables also
reveal that in most cases, among those farms with on-farm grain storage
facilities, the majofity are set-aside participating farms.

Using the figures in Tables 7.24a and 7.24b, it can be calculated
that among small wheat farms with on-farm grain storage facilities,
sixty-two percent were set-aside participating farms. Among large
wheat farms with on-farm grain storage facilities, seventy-three
percent participated in the set-aside program. Only twenty-four
percent of all medium-sized wheat farms, however, had on-farm grain
storage facilities and were set-aside participating farms.

Among small corn farms with grain storage facilities, it can be
calculated from the figures in Tables 7.25a and 7.25b that sixty-four
percent were set-aside participating farms. Fifty-seven and forty-
three percent of all medium and large corn farms with grain storage
facilities, respectively, were set-aside participating farms.

Table 7.26 indicates that among those wheat farms without grain
storage facilities, the majority (among both wheat and wheat set-aside
farm groups) are small farms.

The evidence in Table 7.27 suggests that small farms comprise the
majority of farm numbers among all corn farms without grain storage
facilities.

Among both wheat and corn farms, the majority of farms with on-

farm grain storage facilities are medium-sized farms.




Table 7.24a.
Medium, and Large Wheat Set-—Aside Participants in Minnesota and North Dakota Surveyed for the 1978
Crop Year.

Distribution of Having and Not Having Farm Grain Storage Facilities Among All Small,

Farm Grain

Small Wheat Participants

Medium Wheat Participants

Large Wheat Participants

Storage Number % of Number % of Number % of
Facilities of Farms All of Farms All of Farms All
HAVE 130 88 69 99 69 99
DON'T HAVE 18 12 1 1 1 1

Table 7.24b.

Distribution of Having and Not Having Farm Grain Storage Facilities Among All Small,
Medium, and Large Wheat Farms in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Farm Grain

Small Wheat Farms

Medium Wheat Farms

Large Wheat Farms

Storage Number % of Number % of Number % of
Facilities of Farms All of Farms All of Farms All
HAVE 209 89 286 96 95 98
DON'T HAVE 26 11 11 4 2 2

£6




Table 7.25a,
and Large Corn Set-Aside Participants in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Distribution of Having and Not Having Farm Grain Storage Facilities Among Small, Medium,

Farm Grain

Small Corn Participants

Medium Corn Participants

Large Corn Participants

Storage Number % of Number % of Number % of
Facilities of Farms All of Farms All of Farms All
HAVE 77 97 64 96 16 100
DON'T HAVE 2 3 3 4 0 0

Table 7.25b.

and Large Corn Farms in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Distribution of Having and Not Having Farm Grain Storage Facilities Among Small, Medium,

Farm Grain

Small Corn Farms

Medium Corn Farms

Large Corn Farms

Storage Number % of Number % of Number % of
Facilities of Farms All of Farms All of Farms All
HAVE 120 93 113 94 37 100
DON'T HAVE 9 7 7 6 0 0
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Table 7.26.

Farm Grain Storage Facilities for All Wheat Farms and Wheat Set-Aside

Distribution of Farm Size Among Farms With and Without

Participants in Minnesota and North Dakota Surveyed for the 1978

Crop Year.

Farm Grain Wheat Set-Aside

Storage All Wheat Farms Participant

Facilities Small | Medium | Large Small | Medium | Large
~percentages-

HAVE 35 48 16 33 50 17

DON'T HAVE 67 28 5 75 21 4

Table 7.27.

Distribution of Farm Size Among Farms With and Without
Farm Grain Storage Facilities for All Corn Farms and Corn Set-Aside
Participants in Minnesota and Iowa for the 1978 Crop Year.

Farm Grain All Corn Set-Aside

Storage All Corn Farms Participant

Facilities Small | Medium | Large Small | Medium | Large
-percentages-

HAVE 44 42 14 49 41 10

DON'T HAVE 60 40 0 40 60 0

95
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Tables 7.28a, 7.28b, 7.29a and 7.29b indicate that a majority of
small farmers own one hundred percent of their farmland. A smaller
majority of all medium and medium set-aside farmers also own one
hundred percent of their land. Large wheat and corn farms (all farms
and all set-aside farms) fall into various farm tenancy arrangements.
Using the figures in Tables 7.28a, 7.28b, 7.29a and 7.29b, it can be
shown that small wheat and corn set-aside participants comprise over
fifty percent of all small corn and wheat farmers, respectively, who
own all of their farmland.

Large farms never dominate any one type of farm tenancy arrange-
ment. Tables 7.30 and 7.31 suggest that small farms dominate the farm
population among those farmers who own all of their farmland. Medium
-sized farms,in each of the four farm groups, vary in their dominance

of different farm tenancy arrangements.



Table 7.28a., Distribution of Different Farm Tenancy Arrangements Among All Small, Medium, and Large
Wheat Set-Aside Participants in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Small Wheat Set- Medium Wheat Set- Large Wheat Set-
Farm#*/ Aside Participants Aside Participants Aside Participants
Tenancy Number % of Number % of Number % of
Arrangement of Farms All of Farms All of Farms All
1 92 54,7 71 30 14 18
2 34 20,2 80 34 22 29
4 8 4.7 17 7 7 9
6 11 6.5 42 18 22 29

7 18 10.7 19 8 10.5
0 5 2.9 4 4

*/ Codes for Farm Tenancy Arrangements are:

1 -

oONOH&sD
|

Own 100%

Own more than rent but not 100%
Own 50% and rent 50%

rent more than own but not 100%
Rent 100%

no answer/none of the above

L6



Table 7.28b. Distribution of Different Farm Tenancy Arrangements Among All Small, Medium, and Large
Wheat Farms in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Farm#*/ Small Wheat Farms Medium Wheat Farms Large Wheat Farms
Tenancy Number % of Number % of Number % of
Arrangement of Farms All of Farms All of Farms All
1 153 57.5 105 31 19 18
2 45 16.9 109 32 39 37
4 14 5.2 27 8 10 9
6 16 6.0 60 18 25 23.5
7 28 10.5 27 8 8 7.5
0 10 3.7 9 3 5 5

*/ Codes for Farm Tenancy Arrangements are:

- own 100%

- own more than rent but not 100%
own 50% and rent 50%

- rent more than own but not 100%
- rent 100%

NS
I
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Table 7.29a. Distribution of Farm Tenancy Arrangements Among All Small, Medium, and Large Corn Set-
Aside Participants in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Farm#*/ Small Corn Set- Medium Corn Set- Large Corn Set-
Tenancy Aside Participants Aside Participants Aside Participants
Arrangement Number % of Number % of Number % of
of Farms All of Farms All of Farms All

1 40 47 24 31 2 11

2 20 23 16 21 5 26

4 5 6 12 15 1 5

6 15 17 15 19 6 32

7 10 13 5 26
0 0 0 1 1 0 0

*/ Codes for Farm Tenancy Arrangements are:

1 - Own 100%

- Own more than rent but not 100%
- Own 507 and rent 50%

Rent more than own but not 100%
- Rent 100%

- No answer/none of the above

o~NOoEs N
[
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Table 7.29b.

Distribution of Farm Tenancy Arrangements Amcng All Small, Medium, and Large Corn Farms

in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

et —

Farm*/ All Small Farms All Medium Farms All Large Farms
Tenancy Number % of Number % of Number % of
Arrangement of Farms All of Farms All of Farms All
1 77 54 44 32 5 12
2 24 17 25 18 12 29
4 8 6 15 11 2 5
6 18 13 28 20 12 29
7 13 23 17 10 24
0 2 1 4 3 0 0

*/ Codes for Farm Tenancy Arrangements are:

1 -

oNOoOEs N
|

Own 1007%

Own more than rent but not 100%
Own 50% and rent 50%

Rent more than own but not 100%
Rent 100%

No answer/none of the above

00T




Table 7.30. Distribution of Farm Size Among Farms Under Different 101
Farm Tenancy Arrangements for All Wheat Farms and Wheat Set-Aside
Participants in Minnesota and North Dakota Surveyed for the 1978

Crop Year.

Farm*/ Wheat Set-Aside

Tenancy All Wheat Farms Participants

Arrangement Small | Medium | Large Small | Medium | Large

- percentages -

1 55 38 7 52 40 8
2 23 56 20 25 59 16
4 27 53 20 25 53 22
6 16 59 25 15 56 29
7 44 43 13 40 42 18
0 42 37 21 42 33 25

j/ Codes for Farm Tenancy Arrangements are:

Own 100%

Own more than rent but not 100%
Own 507 and rent 50%

Rent more than own but not 100%
Rent 100%

No answer/none of the above

oSN
|




Table 7.31. Distribution of Farm Size Among Farms Under Different 102
Farm Tenancy Arrangements for All Corn Farms and Corn Set-Aside

! Participants in Minnesota and Iowa Surveyed for the 1978 Crop Year.
Farm*/ All Corn Set-Aside
Tenancy All Corn Farms Participants
Arrangement Small | Medium | Large Small | Medium | Large

—-percentages-
1 61 35 4 61 36 3
2 39 41 20 49 39 12
4 32 60 8 28 67 5
6 31 48 21 42 42 17
7 28 50 22 28 48 24
0 33 67 0 o | 100 0?

*/ Codes for Farm Tenancy Arrangements are:

1 - Own 100%

2 - Own more than rent but not 100%
4 - Own 50% and rent 50%

6 - Rent more than own but not 100%
7 - Rent 100%

0 - No answer/none of the above
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According to Tables 7.32a, 7.32b, 7.33a and 7.33b, a sizable
majority of all wheat and corn farms have debt to asset ratios of
twenty-five percent and under. Small farms in each of the four farm
groups achieve the highest frequency of occurence at the twenty-five
percent and under level within the small farm group relative to medium
and large farm groups. The underlying trend appears to depict the debt
to asset ratio rising as farm size increases. Reasons for this trend
can be tied to the higher capital requirements of large farms relative
to small ones.

Tables 7.34 and 7.35 present the distribution of farm size
according to the debt to asset ratio for wheat and corn farms,
respectively. Among wheat farms in Minnesota and North Dakota, medium
farms dominate the population at every level of debt to asset ratio.

In Table 7.35, it can be seen that small corn and corn set-aside
farms comprised the majority of the farm numbers that had debt to
asset ratios twenty-five percent and under. At debt to asset ratios
above twenty-five percent, medium corn and corn set-aside farms were

the most numerous type of farm enterprise.
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Table 7.32a. Distribution of Debt to Asset Ratio Among All Small, Medium, and Large Wheat Set-Aside
Participants 1n Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Debt Small Wheat Set- Medium Wheat Set- Large Wheat Set-
Asset Aside Participants Aside Participants Aside Participants
Ratio Number % of Number % of Number % of
~percent- of Farms All of Farms All of Farms All
25 and under 141 84 180 77 47 62
26 to 74 22 13 45 19 29 38
75 and above 5 3 8 3 0 0
Table 7.32b. Distribution of Debt to Asset Ratio Among All Small, Medium, and Large Wheat Farms in
Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Debt

Asset Small Wheat Farms Medium Wheat Farms Large Wheat Farms
Ratio Number % of Number % of Number % of
~percent- of Farms All of Farms All of Farms All
25 and under 230 86 262 78 67 63
26 to 74 31 12 63 19 38 36
75 and above 5 19 12 3 1 1

voT



Table 7.33a.

Distribution of Debt to Asset Ratio Among All Small, Medium, and Large Corn Set-Aside

Participants in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Debt H Small Corn Set- Medium Corn Set- Large Corn Set-
Asset Aside Participants Aside Participants Aside Participants
Ratio Number % of Number % of Number % of
-percent- of Farms All of Farms All of Farms All
25 and under 73 85 55 70 12 63
26 to 74 13 15 20 26 37
75 and above 0 0 3 4 0 0

Table 7.33b.

Distribution of Debt to Asset Ratio Among All Small, Medium, and Large Corn Farms in
Minnesota and Iowa Surveyed for the 1978 Crop Year.

Debt

Asset Small Corn Farms Medium Corn Farms Large Corn Farms

Ratio Number % of Number % of Number % of
-percent- of Farms All of Farms All of Farms All
25 and under 120 84 104 75 27 66
26 to 74 21 15 30 22 13 32
75 and above 1 1 5 3 1 2

SO0T



Table 7.34. Distribution of Farm Size According to the Debt to Asset
Ratio of All Wheat Farms and Wheat Set—-Aside Participants in Minnesota
and North Dakota Surveyed for the 1978 Crop Year.

Debt

Asset Wheat Set-Aside

Ratio All Wheat Farms Participants

-percent- Small | Medium | Large Small | Medium | Large
)

25 and under 41 47 12 38 49 13

26 to 74 23 48 29 23 47 30

75 and above 28 67 5 38 62 Q

Table 7.35. Distribution of Farm Size According to the Debt to Asset
Ratio of All Corn Farms and Corn Set-Aside Participants in Minnesota
and Towa Surveyed for the 1978 Crop Year.

Debt

Asset Corn Set-Aside
Ratio All Corn Farms Participants
-percent- Small | Medium | Large Small | Medium | Large
25 and under 48 41 11 52 39 9
26 to 74 33 47 20 33 50 17
75 and above 14 71 14 0 100 0

W
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Tables 7.36a, 7.36b, 7.37a and 7.37b reveal that a majority of
all wheat and wheat set-aside farms do not have livestock. A majority
of corn and corn set-aside farms, however, do have livestock. This is
not a surprising revelation. Many corn farms in Minnesota and Iowa are
combination hog-corn or corn-feeder livestock operations. Wheat farms
are generally a straight crops-only farm operation. It is interesting
to note, however, that the majority of wheat farmers who do have live-
stock are set-aside participants.

Looking at Tables 7.36a and 7.36b, one can calculate that sixty-
eight percent of all small wheat farmers with livestock participated in
the set-aside program. Sixty-eight percent of all medium wheat farmers
with livestock were set-aside participants. Among large wheat farmers
with livestock, seventy-two percent were set-aside participants.

From the information given in Tables 7.37a amd 7.37b, one can
calculate that fifty-eight percent of all small corn farmers with live-
stock were set-aside participants. Among medium-sized corn farmers
with livestock, fifty-six percent participated in the set-aside
program. Large corn set-aside farmers comprised only forty-three
percent of all large corn farms with livestock.

Among all wheat and corn farms with livestock, medium farms were
the most numerous, as shown in Tables 7.38 and 7.39. Small farms
dominated the farm population among those all corn, all wheat and all
corn set-aside farms without livestock. Within the wheat set-aside

farm group, medium farms held a slight edge in numbers among those

wheat set-aside farms without livestock.




Table 7.36a.

Distribution of Farms With and Without Livestock Among All Small, Medium, and Large
Wheat Set-Aside Participants in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Small Wheat Set-~
Aside Participants

Medium Wheat Set-
Aside Participants

Large Wheat Set-
Aside Participants

Number 7% of Number % of Number % of
Livestock of Farms All of Farms All of Farms All
HAVE 63 38 111 48 34 45
DON'T HAVE 103 61 116 50 40 53
NO ANSWER 2 1 6 2 2 2

Table 7.36b.

Distribution of Farms With and Without Livestock Among All Small, Medium, and Large
Wheat Farms in Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Small Wheat Farms

Medium Wheat Farms

Large Wheat Farms

Number % of Number % of Number % of
Livestock of Farms All of Farms All of Farms All
HAVE 93 35 163 48 47 44
DON'T HAVE 167 63 165 49 57 54
NO ANSWER 6 2 9 3 2 2

80T



Table 7.37a.

Distribution of Farms With and Without Livestock Among All Small, Medium, and Large Corn

Set-Aside Participants in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Small Corn Set-
Aside Participants

Medium Corn Set-
Aside Participants

Large Corn Set-
Aside Participants

Number % of Number % of Number % of
Livestock of Farms All of Farms All of Farms All
HAVE 46 53 57 73 13 68
DON'T HAVE 40 47 21 27 61 32
NO ANSWER - - - - - -

Table 7.37b.

Distribution of Farms With and Without Livestock Among All

Farms in Minnesota and Iowa Surveyed for the 1978 Crop Year.

Small, Medium, and Large Corn

Small Corn Farms Medium Corn Farms Large Corn Farms
Number % of Number of % of Number % of
Livestock of Farms All of Farms All of Farms All
HAVE 79 56 101 73 30 73
DON'T HAVE 62 44 37 26 11 27
NO ANSWER 1 - 1 1 0 0

601
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Table 7.38. Distribution of Farm Size Among Farms With and Without
) Livestock for All Wheat Farms and Wheat Set-Aside Participants in
Minnesota and North Dakota Surveyed for the 1978 Crop Year.

Wheat Set-Aside
All Wheat Farms Participants

Livestock Small | Medium | Large Small | Medium | Large

r
-percentages-

3 HAVE 31 54 15 30 53 16

DON'T HAVE 43 42 15 40 45 15

NO ANSWER 35 53 12 20 60 20

Table 7.39. Distribution of Farm Size Among Farms With and Without
Livestock for All Corn Farms and Corn Set-Aside Participants in
: Minnesota and Iowa Surveyed for the 1978 Crop Year.

Corn Set-Aside
Have All Corn Farms Participants
Livestock Small | Medium | Large Small | Medium | Large
-percentages-
. -
YES 38 48 14 40 49 11
NO 56 34 10 60 31 9
NO ANSWER 50 50 0 - - -
i
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Part B: Comparison of the Mean Values

3/

The results of tests to determine the statistical significance
of any differences between the mean values of characteristic variables
for the four types of farm populations are reported in this section.

Mean values of six characteristic variables among small set-aside
farms were compared with the mean values of the same six characteristic
variables among small non-set-aside participating farms, medium set-~
aside farms and large set-aside farms. The actual statistical work can
be found in Appendix I. Table 7.40 and 7.41 contain the final results
of the significance tests that were employed for corn and wheat farms
respectively.

Tests comparing the mean values of small participating farms and
small non-participating farms revealed no significant differences among
most of the characteristic variables. There were two exceptions:

1) Total cropland acreage and corn acreage among small set-aside
farms were significantly larger than the total cropland and corn
acreage among non-set-aside small corn farms.

2) The test statistic was not conclusive enough to make a decision
about the significance of the difference between the population
means of total farm sales among small corn set-aside and small
corn non-set-aside farms (this test result is not included in
Table 7.40, but it is in Appendix I).

The results of the tests performed on the two small farm
populations for each crop type (corn and wheat) would lead one to
believe that there exist few differences between the populations in
terms of the characteristic variables being tested. Thus, the

significance tests suggest that small set-aside farmers are not

different from small non-set-aside farmers in terms of the physical and
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financial attributes of their farms (exceptions previously noted).
They also do not differ significantly in age.

Tests conducted to determine the significance of any differences
that existed between small and medium set-aside farms revealed the
existence of significant differences between the two populations for
both crop types. According to Tables 7.40 and 7.41, there is
statistical evidence for significant differences for all of the
characteristic variables for wheat and corn farms. Exceptions occur
among wheat farmers involving the debt to asset ratio and among corn
farmers involving total cropland acreage. Between small and medium
wheat set-aside farms, no statistically significant differences exist
between their debt to asset ratios. The same statement can be said
about small and medium corn farms and their total cropland acreage.

Medium set-aside farms received significantly larger total
deficiency payments per farm, farmed significantly larger acreages
(exception noted above) and specific crop (wheat or corn) acreages,
achieved higher yields and experienced higher debt to asset ratios
(exception noted above) than small set-aside farms. Medium set-aside
farmers were also significantly younger than small set-aside farmers.

The same significant differences were observed between the large

set-aside farmers and the small set-aside farmers with no exceptions.

Refer to Tables 7.40 and 7.41.




Table 7.40.

— "'—1

A Summary of the Results of Tests Performed on the Means of Six Characteristic Variables To

Determine Any Statistical Significance of Differences Between Farm Sizes and Differences Between Small
Set-Aside Participants and Small Non-Set-Aside Participants, Minnesota~Iowa Corn, 1978.

Small Corn CHARACTERISTIC VARIABLES
Participants Total Total Total Total Debt to
Compared To Payments Cropland Corn Acres Corn Yield Farmer Age Asset Ratio
Non-Part. Small Small No Significant No Significant No Significant
Small Farms Participant Participant Difference Difference Difference
Farms Have Farms Have
Significant Significant
Larger Larger
Acreage Acreage
Medium Part. Medium No Significant Medium Medium Small Medium
Farms Farms Have Difference Farms Have Farms Have Farmers are Farms Have
Significant Significant Significant Significant Significant
Larger Larger Higher Older Higher Debt
Payments Acreage Yield to Asset
Ratio
Large Part. Large Large Large Large Small Large
Farms Farms Have Farms Have Farms Have Farms Have Farmers Are Farmers Have
Significant Significant Significant Significant Significant Significant
Larger Larger Higher Higher Older Higher Debt
Payments Acreage Yield Yield to Asset
Ratio

ETT



Table 7.41.

A Summary of the Results of Tests Performed on the Means of Six Characteristic Variables to

Determine Any Statistical Significance of Difference Between Farm Sizes and Differences Between Small Set-~

Aside Participants and Small Non-Set-Aside Participants, Minnesota-North Dakota Wheat, 1978.

Small Wheat CHARACTERISTIC VARIABLES
Participants Total Total Total Total Debt to
Compared to Payments Cropland Wheat Acres Wheat Yield Farmer Age Asset Ratio
Non-Part. No Significant No No Significant No Significant No Significant
Small Farms Difference Significant Difference Difference Difference
Difference
Medium Part. Medium Medium Medium Medium Small No Significant
Farms Farms Have Farms Have Farms Have Farmers Have Farmers Are Difference
Significant Significant Significant Significant Significant
Larger Larger Larger Higher Older
Payments Acreage Acreage Yield
Large Part. Large Large Large Large Small Large
Farms Farms Have Farms Have Farms Have Farms Have Farmers Are Farms Have
Significant Significant Significant Significant Significant Significant
Larger Larger Larger Higher Older Higher
Payments Acreage Acreage Yield Debt to
Asset

1298



115

Part C: Analysis of Variance (ANOVA)

Figures 7.la, 7.1lb through 7.6a, 7.6b visually express the results
of analysis of variance (ANOVA) performed on the Minnesota-North
Dakota wheat and Minnesota-Iowa corn survey data. Only set-aside
participants were used in this analysis.

ANOVA was the final method of analysis because of the technique's
ability to pool the variances of all the data groups (grouped by state)
in a more sophisticated fashion than the simpler method of comparing
mean values. ANOVA also permitted comparison between states as well as
farm size. This adds an extra dimension of contrast to the results,
permitting the reader to judge how set-aside farmers vary between
states.

The actual ANOVA tables can be found in Appendix II, Section A.
The figures presented in this section are referenced to the tables they
portray.

In each of the twelve figures, mean values for Minnesota-North
Dakota wheat and Minnesota-Iowa corn for each characteristic variable,
for each farm size, are graphed and the points connected to form a
rough trend line. Each trend line is bordered by two lines which
connect the standard error of the mean value associated with each farm
size. The standard error was calculated by taking the square root of
the residual mean squared of the characteristic variable(taken from the
associated ANOVA table) and dividing it by the square root of the number
of farms that make up each farm size group. The plotted mean values

and their respective standard errors are recorded in Appendix II,
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Section B.

By graphing the ANOVA results and combining them with the mean
values of each farm size for each characteristic variable, a central
tendancy,or trend, emerges that suggests the behavior of each
characteristic variasle as farm size changes.

Accompanying each figure are F-statistics that indicate the
statistical significance of the difference between states, between farm
size and a third F-statistic that determines the significance of the
interaction between states and among farm size. Directly beside each
F-statistic (in parenthesis) is the critical F-statistic associated
with it. The absolute value of an F-statistic that is greater than the
associated critical F-statistic indicates that there is a statistically
significant difference between states and between farm size. A
statistically significant interaction F-statistic suggests that the
patterns of the state lines in each graph are different (i.e., overall,
the trend lines are not parallel to one another). If the interaction
F-statistic is not significant, the statistical evidence suggests that
differences are consistent between the states (i.e., the trend lines
are parallel overall).

In Figures 7.la and 7.1b, the trend lines suggest that among
Minnesota, North Dakota and Iowa farms, total deficiency payments per
farm increase as farm size increases. Looking specifically at Figure
7.1la and Minnesota-North Dakota wheat farms, the state F-statistic
indicates that there is a significant difference in total deficiency

payments per farm between Minnesota and North Dakota. The graph
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supports this suggestion. The farm size F-statistic (89.2) strongly
suggests that there exists a significant difference between the size
of total deficiency payments per farm at different farn size levels.
The interaction F-statistic reveals that differences are consistent
between the states; the interaction F-statistic is not significant.

The F-statisitics for Minnesota-Iowa corn farmers shown in Figure
7.1b indicate significant differences in the size of the total
deficiency payments between the states and between farm size. The
interaction F-statistic indicates significant interaction between the
states and among different farm sizes; the patterns of the trend lines
are different. The shaded portions in Figure 7.1b mark the areas of
intersections of the standard error boundaries of the two corn states.
The areas of intersection show where along the farm size range there
exists doubt as to whether the differences in total deficiency payments
per farm between the states and between farm size are significant.

Comparison of Figures 7.la and 7.1lb indicate that the trend in the
size of total deficiency payments per farm as farm size increases is
very consistent between North Dakota and Minnesota wheat farms but not
so for Minnesota and Iowa corn farms. Overall, the trend associated
with total deficiency payments per farm is for them to increase as farm
size increases, however the course that total deficiency payments take

to achieve this trend varies between wheat and corn farmers.
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Figures 7.2a and 7.2b indicate that among wheat and corn farmers
in Minnesota, North Dakota and Iowa, total cropland acreage per farm
increases with farm size (as defined in terms of farm sales).

Among wheat farmers, the F-statistics in Figure 7.2a indicate that
significant differences in the total cropland acreage per farm exist
between Minnesota and North Dakota wheat farms and between farm size.
The interaction F-statistic reveals no statistically significant inter-
action between the states and farm size; the graph supports this
conclusion.

Figure 7.2b presents the trend in total cropland acreage per farm
for Minnesota and Iowa corn farms. The F-statistic for interaction
suggests significant interaction; the patterns in the states lines are
not consistent with each other. The F-statistic for farm size indicates
statistically significant differences between farm size. According to
the F~statistic for state, no significant differences exist between
total cropland acreage per farm in Minnesota and Iowa. The two areas
of intersection which mark the crossover points probably account for
this statistical result of non-significance.

Mean wheat acreage and the trend lines for Minnesota and North
Dakota are graphed in Figure 7.3a. The F-statistics indicate
significant differences in wheat acreage between states and among farm
size. The trend lines are parallel, indicating no significant inter-
action. The non-significant F-statistic supports this observation.

Mean corn acreage in Minnesota and Iowa and their respective trend

lines are graphed in Figure 7.3b. The F-statistic for state indicates
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no overall significant differences in corn acreage between Minnesota

and Iowa. Looking at the graph in Figure 7.3b, however, there appears

to be differences between small and large farms. Two crossovers in the

middle of the graph probably caused the state F-statistic to indicate

no significance. The barely significant interaction F-statistic

picked up this crossover effect. Significant differences exist

between farm sizes,in terms of corn acreage. Both the graph and the

farm size F-statistic indicate this to be so.
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A crossover of trend lines in the Minnesota and North Dakoata
wheat yield graph in Figure 7.4a below caused the F-statistic for
states to indicate no significant differences in wheat yield between
the two states. The interactioh F-statistic, however, has failed to
pick up the crossover effect (this is probably caused by the fact that,
overall, the trend lines are consistent in their directions up and to
the right). Overall, the trend is for wheat yield to increase with

farm size. The farm size F-statistic is significant, indicating that

there are differences in wheat yield as farm size changes.
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The graph in Figure 7.4b and the F-statistics associated with it

reveal significant differences between the corn yields of Minnesota and
Iowa corn farmers and between farm size. The strength of those
differences, particularly at the small farm level, override the effect
of the crossover -- enough to cause the interaction F-statistic to
indicate no significant interaction. Overall, corn yield increases as

farm size increases.
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As farm size increases, farm operator age decreases. This
tendancy is illustrated in Figures 7.5a and 7.5b for wheat and corn
farms, respectively. Between the states, for both wheat and corn
farms, the F-statistics indicate no significant differences in farmer
age. Between farm size, for both wheat and corn farms, the F-
statistics indicate significant diferences. This statistical evidence
is supported by the direction of the trend lines in both Figures 7.5a
and 7.5b.

Among wheat farmers, the interaction F-statistic indicates no
significant interaction between the states overall and among farm size.
Although the trend lines do crossover, the differences between the
lines were probably not significant enough to be picked up by the
interaction F-statistic. This can be seen for Minnesota and North
Dakota wheat farmers in Figure 7.5a.

Among Minnesota and Iowa corn farmers, the F-statistic for inter-
action in Figure 7.5b indicates no significant interaction. Here
again, as in the case of wheat farmers, the overall trend between the

lines was not different enough to affect the interaction F-statistic.
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Overall, the debt to asset ratio does not differ significantly
between Minnesota and North Dakota wheat farmers according to the F-
statisitic shown in Figure 7.6a below. This is because the overlapping
of the standard error boundaries suggest that there is doubt as to the
existence of significant differences between the states. The non-
significant interaction F-statistic indicates that the patterns
between the lines are not different. Overall, the graph indicates that
this statement is true. The F-statistic for farm size indicates no

significant differences in the debt to asset ratio between farm size

overall.
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Similar to tendancies in wheat farmers, Minnesota and Iowa corn

farmers exhibit no significant differences in their debt to asset

ratios. The state F-statistic and the graph in Figure 7.6b , below,

support this observation. The interaction F-statistic indicates no

significant interaction; overall, the patterns between the two trend

lines are similar.

The farm size F-statistic for corn, unlike that for wheat,

indicates that the debt to asset ratio is significantly different

between farm size. The debt to asset ratio exhibits a tendancy to

increase as farm size increases among Minnesota and Iowa corn farms.
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It is clear from the ANOVA results just presented that differences
exist between the states being compared and combined in this analysis.
The main purpose of using ANOVA was to fulfill the objectives of this
thesis, but the method also provided a test for determining whether it
was correct to combiﬁe data from different states. If significant
differences do exist between the states, then careful thought should be
given to combining the data in order to avoid wide variations and
deviations from mean values.

Since the results of this thesis are taken from combined data
groups, the validity of the results will have to be judged on the
relevance of combining data by states. Although differences in mean
values existed for some of the characteristic variables between states,
overall the trends of the characteristic variables between the states

were consistent.
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SECTION II: THE CONSTRUCTED PROFILE OF THE SMALL FARM AND SMALL FARMER

Twelve characteristic variables served to develop a profile of the
small farm and the small farmer in a comparative setting with medium
and large farms. To summarize the results given in the preceding
section, a synopsis of the knowledge known about each characteristic
variable, derived from the survey results as related to the small farm,
is given below:

1) Total Farm Sales Per Farm: This variable was used to group the
wheat and corn farms into three size groups, small, medium and
large. Contrary to national figures cited in Chapter 5, small

farms in Minnesota-North Dakota and Minnesota-Iowa do not
comprise a majority of the farm population. Medium farms do.

2) Set-Aside Participation: Overall, a majority of all farms
among both wheat and corn farms within each size class are set-
aside participants. Participation among small farms is roughly
equivalent and in some cases greater than participation among
medium and large farms.

3) Total Deficiency Payments: Small wheat and corn farmers
receive significantly smaller total payments per farm. The
trend was for total deficiency payments per farm to increase
with farm size.

4) Farmer Operator Age: Small wheat and corn farmers are
significantly older than their medium and large farmer neighbors.
The overall trend is for farmer age to decrease as farm size
increases.

5) Total Cropland Acreage Per Farm: The overall trend for this
variable is for total cropland acreage to increase with farm
size. Significant differences exist between small and medium
and large farms.

6) Total Wheat and Corn Acreage Per Farm: The overall trend among
wheat and corn farms is for wheat and corn acreage ,
respectively, to increase with farm size. Significant
differences exist between small and medium and large farms.
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7) Wheat and Corn Yield: On the average, small farmers achieve
significantly lower yields than either medium or large farmers.
The overall trend was for crop yield to increase with farm size.

8) Futures Market Use: A majority of small farmers (as well as
medium and large farmers) do not use the futures market. Among
those small farmers who do use the futures market, an over-
whelming majority were set-aside participants.

9) Ownership of On-Farm Storage Facilities: A majority of all
farmers, both wheat and corn, own on-farm grain storage
facilities. Of those without storage facilities, however, small
farms comprised the majority. Among those small wheat and corn
farmers with grain storage facilities, a majority were set-
aside participants.

10) Farm Tenancy Arrangements: Small farmers tend to own all of
their land and they are among the majority who do so.

11) Debt to Asset Ratig: Small farmers have significantly lower
debt to asset ratios than medium or large farms (except for
wheat farms, according to the ANOVA results). The trend is for
the debt to asset ratio to increase with farm size.

12) Ownership of Livestock on the Farm: A majority of wheat
farmers do not have livestock on their farm. A majority of
corn farmers do. Among small wheat farmers with livestock, a
majority were set-aside participants. A majority of small corn
farmers with livestock also were set-aside participants.

To construct a small farm and small farmer profile for
Minnesota, North Dakota and Iowa, the twelve characteristic variables
were fitted into six categories relating to the business characteristics
of the farm firm. These are: Sales and Income, Assets, Productivity,
Net Worth, Subsidies and Methods to Minimize Risk. The following
profile of the small farm and small farmer emerges as suggested by the

national farm data and analysis on the survey data:

Sales and Income: The small farm generates significantly smaller

farm sales than medium or large farms. This is obvious by virtue
of the definition chosen for farm size. Small off-farm income

is greater than medium or large farms' off-farm income.
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Assets: The small farmer operates on significantly smaller
acreages than medium or large farmers do. The small farm
livestock situation is relatively equivalent to medium and large
farms. Small farmers comprise the majority of farms without
on-farm grain storage facilities. The small farmer has lower
debt to asset ratios than medium or large farmers.

Productivity: Assuming that lower crop yields reflect lower
productivity and older farmers are less productive than younger
farmers in terms of labor output per man-hour, small farmers
experience lower productivity than medium or large farmers. This
is because small farmers' crop yields are significantly lower and
their age is significantly older than medium or large farmers.

Net Worth: Small farmers own more of their farmland than medium or
large farmers. Therefore, in terms of relative net worth, small
farmers are better off than their larger neighbors. 1In absolute
terms, however, because they farm significantly smaller acreage,
small farmers' real net worth is probably lower than medium or

large farmers. Small farmers have significantly lower debt to
asset ratios (in most instances) than medium or large farmers. This
reflects less capital investment and less loan activity on the part
of small farmers. Therefore, the larger farmers may have more debts
to assets than the small farmer.

Subsidies: Small farmers participate in the set-aside program at
rates relatively equal and in some cases greater than medium or
large farmers. This makes a large percentage of small farmers
eligible to receive deficiency payments (subsidies). Small farmers,
however, receive significantly smaller total deficiency payments per
farm than medium or large farmers do. The size of the payment
varies directly with the farm’s volume of production and, therefore,
the sales of the farm. Small farmers, by the very nature of their
size definition, will receive less than larger farms.

Methods to Minimize Risk: To avoid the risk of a price decline,

small farmers, (1) participate in the farm set-aside program and
(2) use the futures market. Most of the small farmers who use the
futures market also participate in the set-aside program.
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Chapter 8

) THE EXTENT TO WHICH SMALL FARMERS BENEFIT FROM
5 PARTICIPATION IN THE COMMODITY PROGRAMS

Financial and physical characteristics of the small farm and
farmer were examined for the differences between farm size in Chapter

Seven in order to construct a profile of the small farm and farmer.

This chapter will reexamine the characteristics that directly relate to

the determination of the extent to which small farmers benefit from

participation in the commodity programs. This will be done to fulfill

e o

the second objective of this thesis.

This chapter will be divided into two sections. The first

— e —

section will present the differences between farm size in relation to
the benefits farmers receive from the commodity programs. The second
( section will discuss the extent to which small farmers benefit from
participation in the commodity programs.
SECTION I: THE SURVEY RESULTS USED TO DETERMINE
THE DIFFERENCES BETWEEN FARM SIZE

Tables 7.1, 7.2, 7.3, 7.8, 7.9, 7.10 and 7.11, in Chapter
Seven, contain information directly related to the distribution and
amount of total deficiency payments received by farmers surveyed in
Minnesota, North Dakota and Iowa.

Small farms received the lowest average deficiency payments per

farm (refer to Tables 7.1 and 7.2). As a group, small farms received

136
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the smallest percentage of the total deficiency payments distributed
among those farms surveyed (refer to Table 7.3). Small farms heavily
dominated the population of farms receiving the smallest amounts of
total deficiency payments, while large farms overwhelmingly
dominated the population of farms receiving the largest deficiency
payments per farm ( refer to Tables 7.8, 7.9, 7.10 and 7.11).

The comparison of the means analysis presented in Section I,
Part B of Chapter Seven ( on page 111 ), revealed that medium and large
set-aside farmers received significantly larger total deficiency pay-
ments per farm than small set-aside farmers.

The ANOVA results on total deficiency payments, graphically

depicted in Figures 7.la and 7.l1lb ( pages 118 and 119 ), strongly
suggest that total deficiency payments per farm increase with farm size.
From the statistics presented in Tables 7.4 and 7.5 (page 70),
it is clear that a majority of small farmers participate in the set-
aside program and receive program benefits in the form of deficiency
payments. As the discussion above makes clear, however, there are
differences in the financial rewards of set-aside participation among
different farm sizes. The distribution of commodity program benefits

is not equal. The following Lorenz curve analysis presents the extent

of the unequal distribution.

Lorenz Curve Analysis

Figures 8.1 and 8.2 graphically present Minnesota and North
Dakota wheat and Minnesota and Iowa corn total deficiency payment

distributions, respectively. The 1978 survey data is compared with
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1978 national figures and 1964 wheat and feed grain payments
distributions. The farm population distribution (smallest to largest
farms going left to right) is located along the horizontal axis.
Total deficiency payments distribution in located along the vertical
axis.

The curve representing absolute equality of distribution is the
diagonal line that bisects the graph into two identical forty-five
degree triangles. Absolute equality of distribution means that any
given percentage of payments is received by the same percentage of
the farm population.

In Figure 8.1, the area between the actual distribution curves
and the absolute equality line represents deviation from absolute
equality of distribution. It is clear that among Minnesota and MNorth
Dakota set-aside participants the distribution of payments was not
equal for the 1978 crop year. For example, at point A in Figure 8.1
on the 1978 Minnesota-North Dakota curve, thirty percent of the farm
population of set-aside participants received only twelve percent of
the total deficiency payments distributed. The 1978 national
distribution is more unequal than the survey distribution. In 1978,
thircty percent of the national set-aside participant population
received only three percent of the payments. In 1964, four percent of
the wheat payments went to the smallest thirty percent of the farms.

Small wheat farmers made up thirty-~two percent of the wheat
set-aside participants in Minnesota and North Dakota. They received
only thirteen percent of the total deficiency payments. This means

that each small wheat farmer received, on the average, four-tenths of
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a percent of the total deficiency payments distributed among those
Minnesota and North Dakota wheat farmers who were surveyed.

Small corn farmers made up thirty-eight percent of the
Minnesota-Iowa survey populatioﬁ. As a group, according to Figure
8.2, they received almost twenty-two percent of the deficiency payments
that were distributed among those corn farmers surveyed. This means
that each small corn farmer received, on the average, six-tenths of a
percent of all the payments distributed.

In relative terms (comparing percentages), small corn farmers
received more deficiency payments per farm than small wheat farmers.
In real terms, however, small wheat farmers received larger payments,
on the average, per farm. Using the figures in Tables 7.1 and 7.2
(pages 65 and 66), one can calculate that four-tenths of a percent and
six-tenths of a percent translate into $2,375.87 and $424.72,
received by wheat and corn farmers respectively.

According to the distributions presented in Figure 8.2,
Minnesota and Iowa corn farmers surveyed .for the 1978 crop year
received a more equal distribution of payments than either the 1978
national farm population or those farmers who received feed grain pay-
ments in 1964.

Comparison of Figures 8.1 and 8.2 reveal that the Minnesota
and Iowa corn farmers received a more equal distribution of total
deficiency payments than Minnesota and North Dakota wheat farmers. If
one could superimpose Figure 8.1 onto Figure 8.2, it could be shown

that the corn farmers receive a more equal distribution (closer to

absolute equality) of total deficiency payments at every point along
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the 1978 Minnesota-Iowa curve of actual distribution. The 1978 corn
curve would always lie above and to the left of the 1978 wheat curve.

Clearly, for both wheat and corn farms in Minnesota-North
Dakota and Minnesota-Iowa, respectively, the distribution of payments
has improved since 1964. On these combined states level, the
distribution of payments is also more equal than on the national level.
The more unequal distribution of payments at the national level is
probably caused by aggregation of more crop payments on the national
level than at the state level.

Although there is some discrepancy between state and national
levels, it still remains clear that deviation from absolute equality
of distribution of deficiency payments exists among wheat and corn

farmers.
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SECTION II: THE EXTENT TO WHICH SMALL
FARMERS BENEFIT FROM PARTICIPATION
IN THE COMMODITY PROGRAMS

The second objective of this thesis was to examine the
hypothesis that the commodity programs have provided little or no
assistance in terms of income support to the small farmer. As a
result of the analysis performed, the following conclusions can be
made regarding the hypothesis:

1) sSmall farmers participate in the commodity programs, but their
sales are too small to generate substantial income support from

the commodity programs.

2) The set-aside program tends to attract the small farmer who is
a better manager than others within the small farm group.

The first conclusion was made as a result of direct observation
on total farm sales per farm, total deficiency payments per farm, farm
set~aside particiaption and national values of average farm income per
farm.

The majority of small farmers were set-aside participants,
thereby eligible for deficiency payments. Small wheat farms averaged
approximately ten thousand dollars in sales of farm products per farm
in 1978, among those surveyed; corn farmers managed to bring in about
nine thousand dollars per farm for the 1978 crop year. These sales
figures generated approximately $2,400 and $400 in total deficiency
payments per wheat and corn farm, respectively. Clearly, these federal
farm subsidies were not enough to raise small farmers into higher farm

size classes, but what did the subsidies do for the small farm income

situation?




144

Recall that the average income per small farm in 1978
(nationally) was $2,708. Small wheat and corn farmers, on the average,
raised their farm incomes by eighty-eight and sixteen percent,
respectively, by participating in the set-aside program and receiving
payments. These percentages were arrived at by using the average
deficiency payments for wheat and corn farmers mentioned above.

If substantial is defined as meaning of real worth, value or
effect, small farmers (particularly small wheat farmers) received
substantial income support from the commodity programs. The small
farmer's farm income was raised substantially by the addition of
deficiency payments, but that farm income figure was not substantial
in the first place. Also, because this is a comparative study,
substantial must be defined in relative terms. The relative worth,
value or effect of the small farmer participating in the commodity
programs is such that his or her farm income stays the same or declines.

Figures 8.3 and 8.4 present the average farm sales, income and
added-on total deficiency payments per farm for small, medium and large
farms among those surveyed in Minnesota-North Dakota and Minnesota-
Iowa. As one can see from the graphs, the farm income situation of
the small farmer improves with the addition of deficiency payments, but
so does the income situation of the medium and large farmer. In fact,
the income situation of the medium and large farmer improves to a
greater extent than the small farmer. This is most obvious in the

Minnesota-North Dakota wheat situation in Figure 8.3.
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The second conclusion was based on what was suggested by
several characteristic variables and their relationship to set-aside
program participation. The evidence is not substantial and deserves
further study, but the percentages imply that small set-aside farmers
are better managers than small non-set-aside farmers. Better managers
is defined to mean farmers who are progressive and who seek to
minimize the risk in their farm operation.

Small set-aside farmers are progressive because they:

1) Participate in a federal government program. This implys that
they are also aware of the agricultural extension service, the
Farmer's Home Administration, federal loan programs, production
credit associations and programs of the Agriculture,
Stabilization and Conservation Service (which administers the
set-aside program). This means that they are probably aware
of the latest technical and financial information and tech-

nology affecting the farm and they probably desire to be
informed.

2) Comprise the majority of small farmers who own livestock and
on-farm grain storage facilities. This implies diversification
of the farm enterprise and control of farm production from
planting to delivery.

Small set-aside farmers are more likely to avoid risk in their
farm operation than small non-set-aside farmers because they minimize
the risk of price flucuations by:

1) Participating in the set-aside program which guarantees a
minimum price for their farm product.

2) Using the futures market to hedge againist a price decline in
a farm commodity.

3) Having on-farm grain storage facilities to hold their grain

until a favourable price develops for their commodity.




Chapter 9

IMPLICATION OF THE SURVEY RESULTS

In the preceding analysis of the survey data, the small farm
and the small farmer were profiled and the extent to which the small
farmer benefits from participation in the commodity programs was
examined.

To conclude this thesis, the implications of the survey results
vis-a-vis the national perspective will be discussed. The discussion
will be divided into two parts: the first part will deal with the
small farm and farmer profile; the second part will discuss commodity
program benefits received by the small farmer. Following the

implications discussion will be a brief final note.

N
THE SURVEY RESULTS VIS-A-VIS THE NATIONAL PERSPECTIVE

Nationwide, small farmers can fall into one or a combination
of the following three categories: (1) part-time farmers, (2) aged
and/or disabled and (3) full-time abled bodied farmers. The survey
data contained no information that would suggest the working and
physical status of small farmers that were surveyed. The national
figures for off-farm income, cited in Chapter Five, however, clearly

indicate that a majority of small farmers depend on an outside-the-farm
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income source to supplement the income they generate from their farm

operation. The tendency for off-farm income to increase as farm size
decreased within the small farm group ( refer to Table 5.6 ) is
clearly evident from national farm and total income figures.

Analysis of the survey Aata on farmer age significantly
showed that small farmers were older than larger farmers. This
suggests that small farmers in the survey are,more than likely, older
farmers. This supports a national characteristic that is common
among small farmers.

Nationwide, small farmers averaged less in total sales per
farm than small farms surveyed in Minnesota, North Dakota, and Iowa.
This is not surprising considering the larger variation in total sales
encountered nationally. Minnesota, North Dakota and Iowa also are
among the most productive farming states in the nation. They tend to
generate higher farm sales than the national average, which includes
the more depressed farming areas of the nation in its calculation.

Small farmers in the survey made up only 34 to 38 percent
(variations among wheat and corn farms ) of the total farm population
surveyed compared to a national figure of sixty-six percent of the farm
population. This fact can help account for the difference in average
farm sales between the national and survey figures.

Nationally, small farms are plagued by lack of capital, resources
and under capacity to use large farm machinery. Small farms in the

survey were no exception. Among all farms with grain storage facilities,

livestock and large acreages, small farms were consistently in the




149
minority. Among all small farms, however, small set-aside farmers,

more than likely, had grain storage facilities, livestock and in the
case of corn farms only, larger acreages.

In terms of absolute benefits from the commodity programs,
small farmers surveyed averaged greater deficiency payments per farm
than small farmers nationally. The differential between wheat farms
and the national average was very large -- $2100 -- compared to a
smaller differential of eighty dollars for corn farmers. The national
figure takes into account all of the variations among many commodities;
this serves as an explanation for the magnitude of the differential
between national and survey figures.

The distribution of payments among small farms surveyed was
more equal than the distribution of payments among small farmers
nationwide. In addition, for both corn and wheat farmers surveyed,
the distribution of payments has become more equal since 1964, but
absolute equality of distribution has not been achieved.

The full-time small farms, nationwide and those in the survey,
are prime candidates for extinction through the mechanism of the
treadmill. The deficiency payments small farmers receive do not help
them expand their operations. In many states, the average small farm
deficiency payment would not buy one acre of farm land. Part-time
farmers, who earn enough off-farm income to enable them to continue a
farm-rural lifestyle will more than likely, avoid the cannibalistic

effects of the treadmill.
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THE FINAL NOTE

The two objectives of this thesis have been met: to profile
the small farm and the small farmer and to examine the hypothesis that
the commodity programs have provided little or no assistance to the
small farmer in terms of income support.

Small farmers do participate in the commodity programs, but
their sales do not generate substantial income support from the pro-
grams. This conclusion is not surprising, considering the benefits
from the commodity programs vary directly with a farm's volume of
production. This thesis, however, serves as a new source of docu-
mentation which provides more evidence that the commodity programs do
not benefit the majority of farmers they were intended to serve in the
first place.

Although a majority of small farmers do participate in the
commodity programs, the small farmer who needs the most assistance is
less likely to participate. This small non-participant is,more than
likely, a prime candidate for rural development assistance programs,
rather than commercial agricultural assistance programs (which are the
commodity programs). In administrating more effective public policy
in agriculture today, the need for rural development policies should be
distinguished from the need for commercial agricultural policies.

The problems of the small farmer are not being ignored. The
Agricultural Credit Act of 1978 expanded services of the Farmer's Home
Administration specifically for the use of limited resource farmers.

Under the Carter administration, the USDA, the Community Services
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Administration and ACTION sponsored joint projects to coordinate the
attack on the problems facing the small farmer and the rural community.
Hammering out agricultural policy for rural development and
commercial agriculture to answer the question, "What do we propose to
do with agriculture?“l/is not an easy job. "The issues that develop
will obviously not be capable of scientific solution...inescapably

2/
the analysis must be as largely in terms of politics as of economics."
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SN, F;O.S’O £1.736 .92 > 1.73%

D\FFER.

(B) Tesr rnyPorHes:S, employ special t- test

Est &'

(23 4-13.5) [{ 43955 /6l + 24397 /5
2.755

td,.og'bo = 2. 00

'L&.S.Os, w = 2-003

SteN. £/

[8.03(2) +437(2.009)] /go3 + 4.1
2.00%

Eot. L' >5lb~|.-£l ReTecT THE

NuLL HNPpTHES!S
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HiIdN - Town (&Y XN

TN ALL THREE (ATEGORIES, HEAN TTOTAL
PAVHENTS, TOTAL (ROPLAND ACREAGE AND (oAN
Ar_n—eﬁba, TT LWUAS OBVIOUS FRoH “HE SI6NIFICANLE
TESTS THAT LALeE (ORN SET- ASIDE FARMERS
ReEceive (ARGER ToTal DeFICIENCY PRYMENTS
AND FARM OREATENL. ACREABLES THAAN SrmarLl

COLN 3ET- ASIDE FARMS.




M/NN, ~ TowA corN
Ho: MEAN (02N VYieLd> DoES NOT DiFFeR TBETWEEN
SHALL AND LARGE SET-ASIDE FARMS.

Ha: Ho 15 FALse

(“’) TEST HomHo 6ENEITY OF VAR ANCES

SmAaLL 745- sb bi = 2.0\
LALGE 280. 13 q
VAR 1ANCES
DILN. Fon ° 2.27 2l 2 2.27 DIFFeL,
(B) TesT HYPoTHESIS: EgMProy SPEciAL t-tesT

Est. ' = (12a- lo3)/\}:+5-$’6/e1 + 23613 /20 T 5.07
‘t“ = 2.00
L = 2083 st. 4 s clcarlj lavger +han

pooled So'ﬁn..'(: would be.

RETEcT THE NutlL RHYPOTHESIS

171
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MinN- TowA  (oRrkN

Ho: HEAN FARMER AGE ToES NOT DIFFER BETWEEN

SHALL AND LARGE SET- A45(DE FARMERS

Ha: Ho s raLse

(A) TEST wWOMO GENETY OF VARIANCES

SrALL 126-41 (o = (-23
LA 102.37 4

VAR ANCES
SLN. Feo.q = 2.27 1.23 & 2.27 ALE EQUAL

(B) YEST pypormes:S:
TooLED 527 12641 (6o) + 102.37019) = 117.6

Gl + 20

- — 6! +20 \ _

€st. 4+ = (50-40)/ 2.79 = 3.58

St = 1.489 fot.4 > Din. t , BETECT THE
A NULL HYPoTHESIS
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MINN. ~Towa (pon

Ho: MEAN DEBT- TO-ASSET TRATIO Do€ES noT DIFFER

BETWEEN sHALL AND LARLE SET-ASIDE FARMS

Ha: Ho 15 FaLse

(A) TEST HOMOGENEITY OF JVARIANCES

Seatl. 24%3- 970 = (.46
lALoG 170.57 1a
VAL ANCES
QN . Fgo, ¢ = 2-04 I & > 2.4 MRE EQUAL
(R) =esT™ HYPOYHESS
F PpoL,eD 52 = 24%.‘17(5'0) -+ ‘70.;7(‘4\) = 224. 30

Sl + 1S

| SI+1S
Y, - Xa = 224'% =‘4-4"
S¥u-%s \) ((Sl)(us) ©
£st. + = (27- 1‘5-53/4.4-0 = 3.295

Sten. £ = 2.00 ot £ D> Dien -t

TREJEcT tHE NULL HYPOTHES(S
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MINN. - N.D. neaT

Ho: HEAN FARM SALES Do MNOT DIFFEZ BETWEEA
SHALL 36T-ASI1DE AAND SHALL AON-3ET- ASI1DE
FAemS

Hat Ho 15 FALSE

(A) TEST HOMOGENEITY OF JAMANCES

3.65S x loqszd:ﬁ:. [.2%

2.96x 107 j45.f.
dwen Fy 4gaf = lb22 .23 2 1b22

Vaziances ALE
EQUAL

(B) TeEsT HYPOTHES 1S

PooLED %= 3665 x 107(s2) » 296 x107(148)

Sy + 1 49

= 3,1096 x |07

S?”- 75-&5 ® d3'loqb x 107 (ls%)(l«i)) SQbexlo

Est. + = (1013595 - 3@5’7.3,)/3.4|34,x 1° = 1.71

Sign-.t =1.98  Ght £3en .t | po Nor LeTECT

THE WNJULL HYPOTHENS

!l
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MiNN. -N.D, LWHEAT

Ho: HEAN TOTAL CROPLAND ACREAGE ToES NOT
DIFFEL BETWEEN SHALL 38T-ASIDE ARND SHALL

NDON- SET ASIDE FArRMS.

Ha: Ho 15 rFaLse

(A) YTEST HOMOGENEITY DOF \JARIANCES

[78490-.32 ¢, _ 4. 156
1S4 288. 5SS ;e

VA ANCES
H S1oN . Fop 1aq = 102 1 1S6 < 162 4or zquaL

(B) TeEST HYPOTHES:'S

17%3420.32 (52) + 154289.55 (146)
S3+ 147
= 1S7T038.12

PoOLED 5=

S32+147
— =\ 1§9033.12 = 63.89
S¥e - Fsns 4 ( (s3) ¢ 14-7)) :

Est. ¢ =(44-‘Y'365)/63-8°1 = 1.3

dqn.t = |.af
193

€st. L < Sqn.+ Do NoT RETECT THE
# NULL hY PoTHES!S
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MINN. - N.D. WHEAT 176
Ho: MEAN WHegaT ACREALE ToES NoT DIFFER
BETWEEN SHALL SET-ASIDE AND SHall NON-
SET- AL IDE FARAS
He: ¥o 15 FALSE
(A) TEST ¥oroseNneTY O0F VARIANCES
(S007. 44 ¢2 _ 2493
22124.1% 43
VAL ANCES
DN Fy 0 = 1622 2493 > 622 piFFen

(B) Tesr HUPeTHESIS | ewnploy Special t-test

Est. +'=(14¢- 1—5.)/1)05‘007.1-4/;3 + 22124.(3/ (49

= 404

Sien . -E’ 7 404 Po NoT RETJECT T™E
N ULL HYPOTHESIS



MINA - bd.'D. WUHEAT 177

Ho ° MHEAN WHeaT Y IELD DoES NovT DiFFeR
BETWEEN SHALL SET-ASIDE /RAD SHALL KNON-
SET-AS/1DE FALMS

Ha: Ho v FaLse

THE MHeaN LHEAT VielLD Foft EACH

PoPvL-aTioN 15 YHE SAME ExacTLY.
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MINN . —N.D. WHEAT

He: MEAN FARMNEZ AGE TOES NOT D(FFERA BEVWEEN
SMALL SET-ASIDE ANDP OSMALL NON- SET- ASIDE FARHERS.

Ha. He 18 FALSE

(A) TEST HOMOUVENEITY OF JARIANLES

202: 254§ = 1.06
190.23 o
VARIANCES
Sten. Fileg, 50 = 1165 1.0b £ 1.5  ARE EQUAL

(B) TesT WHYPOTHESIS

| TooLeD %7 202.25(14S) + 110.23(50) - 197, 145
(46 +S|

SVWeg~ Ko = 'i L9, 145‘( Ja6 +51 = 2.2%
(46) (s

. £ = (54 -s"a)/z.zg = . 439

Sten £ £ Est. 4. Do NoT ReTECT THE
NVLL HYPoTHESIS



|

MNN. = N.D. measT 17

Ho: MeEAN DerT To AsseT ©4T0 poes noT DIFFER

Berween s yer- ASIBe AMD SMaLL mon)- SET-

Ay De FRL MS

Hat qo 1S F ALSE

(A Tesr HOMOGENEITY oF VAR ANICE S

SL8-0l 1o = 1.93¢
2943.36
JVARI ANLES
SteN. Flgo,3¢ = 180 193¢ > 1.30 DIFFEL.

(B) TEST w“Y™THESNS

) '—"‘Moj SPQC.-'Q.‘ 1- test

CoA. £' = (lb-Z-vZ-X)/\)g'es.m/,o. + 23.34/37
= .92

!
SIGN + > 12 % NoT- TRETJECT ™E

NV 1y PoTHESS
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MHIANA . — N.D. VHEBAT

Ho: MEAN YTOTAL PAYHENTS Do ReT DiFFeER

BETWEEN SMALL AND MEPIuM SET- ASIDE FARMS,

Ha : o 15 FALSE

(A) TesT wHOHOGENEITY OF VARIANLEDS

MED. 236 % 10723 = 4.1S
$.69 x 10° 143

VALI1ANCES
Sion. F232, 1g £ 1.4 A0S > 143 3 FFeR

(B) TesT HYPOYHESIS ) EMhLoY SPECIAL t-tesT

gst. +' =(533.39- 2375.37) / ]}2-36;: 107233 + 5.60 x10/149
T 9.21

T3 s 193 zs.eu L= 1.98

‘élﬁg =1.99

Est. L' % siem ' ReTecT vHE JULL

HYPoTHES 1S



MNN - N.D. WHEAT 181
Ho: HMEAA “TOTAL C(RoPLAND ACREAGE DpES MNOT
DIFFBR T3ETWEEN SHALL AND MEDIUH SET-
A-S1DE FARNS
Ha - o 15 FALSE
(A) YEST HOHO 6ENEITY OF \JARIANCES
s
MeD. [l x 0% . )24
SHALL  ISH 239.5T 14¢
VARIANCES
SteN Fog) 40 = [ 4D I'24 2 1.43  arg EQual

(B) VEST ¢y PoTHESS

PooLep 5% : LAl »105(231) + 1S4239.55 (146)

2%2 4+ 147

= 1.76 x 10°

ST .7.= Yl76ex l°$(2324l4‘7> = 4.42 o'
LS WI (Z32)(147) g

£st. L = (763-444) /442 x10' *7.22

Sien. t”; lag fot. £ > Swn T,
12ETECT THE
NuLL. HYPOTHESIS
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MINAN. —).D. IHBAT

Ho: meaw WHER T AREARGE DOES NoT DIFFER
BETWEBN SmALL AND MEDIUM SET-ASIDE FACAMS

Ha: Ho 15 FacLse

(A) TEST HOHOGENEITY OF \yA@ AaCES

MED. 42 36.8 232 > 19

VAg ANCES

Sten. Fasz, g < )43 191 >)143 N

(B) TEST HYPOTMESIS | eMboy SPeEctaL + -tes

!

s, £' = (25%- l4(,)/'J4z|gc.g/7,33 +22124.13 /149
T 617

Stem, £ = 1.99

f
Est.t > SeN t'  ReTecT vme oL
HYPovHESIS
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MNN, =N.D. (WHEAT

Ho* HEAN wHEAT VIELD Toes NMOT DIFFER
BETWEEN SHALL AND MEDIWUM SET-ASIDE FARAMS.

Ha: Ho 15 FALSE

(A) TesT womOGENEITY OF VARIANCES

HED. 102. 392 232 — |[.l76
87.02 |
\/ﬁzmuces
6N Fpyp a9 = 1143 1176 «1.43  Aes Fpual

(®) TesT HYPOTHEMS

Poorep % = lo_z.."ﬁ (232) « 37.02 (14-3) = 9.9
233 + 149

_ 233 + 149 \ _

%m - X * Vs (Lz-'» > W) -
est. £ =(32-29)/1.03 = 3.98
Senm. £+ 230 = .98

Fot. £ ¥ Sten. 4 ReTecr THE WNuLL
HY PoYHESIS



184
MNN. -N.D. WHEAT

Mo: HEAN FARMER- ALE Do€S NoT DIFFER. BETWEEN

SHALL AmD MEDIVM SET- ASIHDE FARMS,

Ha: Ho 1S FALSE

(A) TesT HOMO GENEITY OF YARIANCES

SmalL  202.2S5 45 = | 43
nep. (41,19 227

SN, Fiss, 227 < 1.43 \/M—m«)ces DifFFeR

(®) TesT wuyPoYHESIS EHPLOY sPeaiml +- best

£t b'= [C%—dl—q)/-\rZoz.zs/m, v 14l 19/228 2.8
é’-'a‘n. +' =199

Est ' > 5:6‘-4.-!:' RETECLT YHE NULL
HY POTHESIS
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MINN.-N.D. WHBeAT

Ho: M EAN DEBT To ASSET @ATID DDES NOT DFFER
BETWEEN SHALL AND MHEDIUM DET- ASDE FARAMS

Ha: Ho 15 FaLSE

() TEST HMOHOGENEITY OF JARIANCES

SraLll S568. 9l 00 = 1.0%

MED 528,33 1w
VAR ANLE ARE
SIEN . F 0,160 = 131 1-08 #1331 g@uaL

(B) TE3ST HYPOTHESIS

Pooep $? = S62.01 (100) + 528.33(1bb) - S41.21

JOl + 166
r 01 + lot
N 20 [ ——= = 7,
S¥r =K "454' “ ((lol) (166 Tk
Et. £ = (21.2- 16.2) /z.cm- = .70
‘S"’“""zee - 1.43
gt 4 2 swen t Do mNor merecr THE

NV Hypo THES S
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MiNAL. - N.D. UWHEAT

THREE CATEGORIES MEAN TOTAL PAYHENTS ,

AGG [ AND LWHEAT ACREAGE |
N FLCANCE TEesTS THE

TN ALL
iT WAS

CROPLAND AcCRE

0BJ10OUS FeohH 4 E Ot
ASI1DE FANL™MS (ECEWED LARGER

LARLE SET-
ﬂ'(_ﬂ.EA-(:C

AND FARHED GREATEMN

ToTA L PAY MENTS
SeT-ASIDE FARMS

THAN DHALL
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MiIANA) . = N. D WHEAT

Ho : MEAN WHEAT YIELD Does NOT DIFFER
BETWEEN SHALL AND LAREGE SET- ASIDE FARHMS

Ha: Ho 1s FALSE

(A) TesT HOHOGENEITY O0F NAZIANCES

a2 12S5.6749 - ;.44
ShALL .870
.02
bt VARIANCE S
SI6N. Fpy 1eg = 1.S7 1-44< .57 ARE EQUAL

(B) test wyYPoTHESIS

Pooep 52- |55 (,7(72q) + 3702 (148) = 99.S9

30 + 149

— 90 + 194 -
SXL‘XS = vqﬁ'gq {(_80) (14Q)5 '°38
. t = (36-29) /133 = S.797

Sl'qn,.-h = .98

Cst. + > S.‘ﬁn.-\‘: RETECT THE
NulL HYPOTHESIS



MINN. - . D. WHEAT 188

Ho: HEAN FalmMER AGE DOES NOoT DIFFER
BETWEEN S+1ALL AND LARGE SET-ASIDE

FAAHERS .

Ha: Ho 1s FALse

(A) TEST HomoGENEITY OF JARIANCES

Smar 202 .25 45 - |.35
149,33
" VAR ANCES
SIEN. Fye 14 = 1.S3 1.35<4 .53 gee equal
(B) TEST HYPOTHESIS
PooLep $% =  202.25(145) + 14-9.?3(74) = 191.96
146 + 8D
46490\ _
57, -%, = Visiae (("46)(80) = 1.876

fs'r- + = ('53-453/,_37(0 = 4.26
Sien. t = 1.98

Esl-. £ > Sen. + ReJecT THE NuLtL
HYPoTH ESIS
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MINN, = N.D, WHEAT

Ho: HMEAN DEBT 10 ASSET @ATIO pPoES NOT
DIFFEQC. BETWEEN JSHALL AND ARG 6
SET- ASIDE FAQMERS

Ha: Ho 18 FaALSE

(A) TEST HOHOGENEITY OF VAZIANCES

sHatl S6%. 0l 49 = |6l
MECE  353.27 o
VAL ANCE S
5!6“. F-= loSQb l-b| bd "Sib DlFFEQ.

1co, 63

(5) TESYT H\IPOTHESIS { MP‘O% JPeL;a.‘ +-testT

gst. ' = ( zs.‘s-ub.z)/], 5(,3.01/,0' * ‘b§3-27/bq

= 2.77¢
5-'jm.+' 2 .98

stt’ > 3-'3n.-h' RETET THE NuLL

HYPOTHESLS




APPENDIX II
SECTION A

ANALYSIS OF VARIANCE TABLES
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IO B AR TR AT SThT.oiIer

FILE ...i‘lEl'.]I/\lh (CMLI’\T.i(‘»J Llth = \3’./(‘1.,.“'10)

& ko oy o gbcdome WAl AZ Ly 501 5w 20 vV anR T A Cr * % %+ o+ L ¢ ¥
TuTi Ay TOTAL OFETCTLMLY CAYTMENTS
UY "\) ) T,\TL :
Fuud i — FARMA-C o0 e - - — -
I O N T I R T T T PR T A S S A T . B
S Gl @ EAN CIGLTF
SOURCE CF wAKKIATLION AR LT DR SAGARE F nF
MAIN FVFLCin : i et U Ny 3 .71 k1IN B339 L,0N1
o Vu ,. -‘jnltzlrin'_‘ 1 -ﬁ’:l”::.'.uq 2‘-.‘“.‘}1 .f‘-"l
S 4 N A A R — SRpr 1B il A BY ¢ P2 JTANL+10 po.207 L0701
C2=iUpt ANTEGACTIONS 1689007041527 2 829407 T eyt
) L ERE T A NI, NN 23 s J71,. LH e e P W NZTHQT. L2453 At
EYpPLalabo ' PTEYVLI SR = B R .13?L¥10_ 30, A/0A «CN1
RESTUAL . : I.‘j.‘j‘) S L e <21 4+0R
—FOX AL e 2L TG Ve G G UENL OB - _ ) .

535 CALES WERE_PRHOLESSEN..
123 CALES (21,0 PLT) wEalb #isSuTug

16T

TABLE A.1. ANOVA on Total Deficiency Payments, Minnesota and North Dakota Wheat, 1978
Survey Data.



MITHI=NORTH DhmoVia LA STATIGTTCS

FILE YETSTAT &CHEA+10U oA = /07000

b gk A A A AN AL v ST & 0 vV 2L DT AN E % % k4%
: ' VT ChONLASD AITES T
ol Vo 5 ATE
Eﬂgizgwmngngm_gigtauum__,_h”_, L . - . . I

B O S L T U T T L S (P R T N T U B R S S R S T SN T T

| | o OF ATAM SISNTF
SOURCE OF VAKIATLO. STAIETHS oF SOUARE " oEF

CMALH SrFeCic Safuhos e, 27 T LHTUREHOA 7P.N1D ,001

Va3 PRV PR YNSRIy 1 SNOUEFGR 40 PER 0Nl
FLISL2; . b G g1 27 2 W24 70+H093 s, 2R D
2=wAY IMIExACTIONLS OLZo0L, 10y "3:(.1(_,'].0\97 1.25° 275
R Y & VRN 4" 1< 9] R RSSO NPT IV IR = | S DEA20150.0G7. 1,270 205

LEXPLATNE | ’ SGE1TS597.001 © L 113408 4T.711 0 .00

nESTLUAL CilaTiTNG nyo250nCs 414
TOTLL W l7e0sTand. . 4Bn390010,527

[SRLIE NEESY | W it MY UV EL N TEA HILAC WY S I —
130 CALEL (22,2 BLT) WERE MISaIv~.

TABLE A.2. ANOVA on Cropland Acreage, Minnesota and North Dakota Wheat, 1978 Survey Data,

6T



— —
AL S1ATIST1CS o
FILE SJHETSTAT (LKEATLON UATE = 81/01/27.)
£ Kk £ £ % £ 1+ ANALYSIS OF VARTAINCE * % «'%x % %  *
WA AT AC R E AGF-
BY Y3 SIATE

Fuisl /71 FakM SI/7E

S ok - k- g Kk ko ko K ok ok k& % % o+ K ook ok Kok Kok ¥ ¥ ok ¥ ok Kk ok ¥ Kk ¥ ¥

- ! SUHM—OF ~MEAN--
SOURCE OF VARIATIuN © 5QUARES F - SQLIARE

—MAIN-EFFECTS — 30,1 760+2243 3 . 298F+07 -
Vi 29)92b3. 242 1 « 299F+07
FMS1cE b7H2H08 e 43 2 e 339F+07
2=uAY LNTERACTIJNS 31356be0k41 2 19H678.320
VK FMSLZE 3155%0e041 2 195678.320
EXPLALNED BYS31L24 «BAG 5 «179E+07

—RES LA : 2&580259.650 4h6-62247.3686—
441 81070.205

'rouAL 373735646719

585 CASES wErRE PRULESSEN.
3235 CASES 424 e - RUTLWERE- MISHTHG. -

TABLE A.3. ANOVA on Wheat Acreage, Minnesota and North Dakota Wheat, 1978 Survey Data.

F
47.q98
484175
54,490

e 252

e 252

28 RG99

SIGHIF
OF F

2001 -
001
«001

« 177
777

U001

£6T




v LARUGTA WFAT STRTISTLICS

Flig WrlE VSTAL (UEATION UATE = ol1/01/27.)

¥ 4 4 % & 4 4 A ALY ST 0 F v ARTANCE * * & % * % & %

v13 s AV Y T DL
0y v STATE

' FiablZE FaxkM SL/ZE .
(kb Kk dkodke e b Kok ok Ak K K ok A R A ok Ak ox ok K K K X K Kk £ ¥

- . S SUM - OF ' AEAN " SIGNIF
L SUURCE GF VARIAT1OU - SGUARE S uF SQUARE '3 OF F .
£ _ . [

MALNERFECTS e vt i — o =3 L ety 2 e m— B 1172208 11e87p9 .001—-
IV-JI ; : : .L'%O-DQ‘.) 1 1‘40.6"5 1--‘\8'% 01239
FusidE - A4nl L7 2 1750969 17.n83 U0l

f:i';z—avA'r AR TERACTIOMS 371 e008 2 105.654% 1.13%2 161

£ v3 . L FMsIzZE O7ie00t) e 145.654 .32 <161

ExXPLALinby . 308376933 5 T777.587 Te67% LUG1
RESTUAL IV RSN ) 454 - 1J1.325
TOTAL 44,5766 444 449 108.856

abhUu CASES LJERL PRULESSED. .
4 CASEY (0 PCT) WERE 4 1IunlnGa — -~

TABLE A.4. ANOVA on Wheat Yield, Minnesota and North Dakota Wheat, 1978 Survey Data.

b6l



._lnl Hi '-T':UT).-TT_‘_V‘II\_"\U Fia ”f_'_;"fl )

FILE VIR TN WD AT o LR s vyny /00
Ak e g Ko w ka0 M AL Y. 1 C n
Vi FARIE RO
U\( Y < br f\T i
: Fe 54 20 Ak, SA4T7e -
£ ¥ & kK X ( 1 \ t

* + X 4+ o F A

SOURCE COF vARIATION

fafNIM EFFLCIS
V3
—  FwSize. .

2=y INICACTLONLS
FLST N

cLXPLALNEL

RESTuUAL

—-CTAL

s

2) F}_:J_ A A :AEJ~..«1“‘: te
131 WALrTS

SE E’:-
) wERE W

i 1
c.4 PCT

A3

A IR SR

(;L}'\" O‘;
SNUAFS

100G 3%y
1o e 74

NUR 0. LN

T1ealizeli?

1HuDn 120

1s.1i.0,

.
(5 1 b

Ty n

AP

- MEAN cT
SOUNK

|
T

13250, 725
126.575

1973.226 12.720°
S5P..N67 3,131
EGR.NOT - R 137

1N1H.EH2 £, %yn

ILnI3U2

1,0,813.

TABLE A.5. ANOVA on Farmer Age, Minnesota and North Dakota Wheat, 1978 Survey Data,

SHTF

AF F
.an1
17y
001

Uy

0N,

.CN1

S61



0 SRIRESR VI FN R R BRAP OV IS [N SRR o AR

FILE MECSTAL (ClMaTaris UAID = a1/ i/20,.)

P I "N G U TR S | A 2L oAt PR o - AN YA vt AwmCE T S . S .
‘ Vi woisT Tou A% sST PMiTo
oY Vo STAT.
——F G P ——FArM €17,
I S A T A A A T T T T T e T (N I S S S Y SN SN SR MU SN SR ST SN 2

: Ut OF 1 HEAM SIANTF
SOURCE OF JAIAT IO SAUM TS5 T L SNUARE 2 aft

MALL EFF_Cio B35, 109 oz 1277.733% 0 0,70 Lony

Ve UL | 500, 4152 1,170 277

ErasAlL ) _ AunS,s T . L2 1Tl0.e40 %,N32 <050
2= hY INIENACTIONS ' S6hGyn] » 121,475 0 2GR 0609
S V. N .13 S e AEanSI 2. 1.1.475 700 009
t‘_xPLAII“E‘u i l‘ql_;o ‘-RU S| 9")0.250 1 '776 0117
=, - e 1
RELTIL L LT LFEs 54 =51 RUAR52
oA 2050 AR RLR.080. L

— S LALTS LR T PROLESGER. _
203 CALES (2. PUT) PRI VLSLTHs,

TABLE A.6, ANOVA on Debt to Asset Ratio, Minnesota and North Dakota Wheat, 1978 Survey Data.

96T



Allli=Todn CVk ST IST1CS DR
FILE CUR.A(- r/\t (CI\'-th LR} u/\”— = ]'/(‘L/."no‘
Y S S ST UK SRS SN SN G N R RGN oA N 3 v A 0 F * ¥ i ¢+ x ¥ ¥
ToTl Ny ful™e e ToT o v PAYMFNTS '
S5 Vo 5TATL
EmS AU —FaARY S , : - -
S R T T T W U NV A S O (N TN S TS SR I S T N S S S 3 Y 4 . ot ¥
G A "eEAH SIGHLF

SQUARCE OF .vARTAT IO, P SPUt RS “OF CRUAKE E oF F

wh I TEFCCue : DanLTL . (A LI 11 Rt SV AR BN B{ .0
ERE R v T aa o ML 1 JRIM=407  1r.SpR e Jnt
e o] S AC TR S - S SN, I I B 30 )0y DL, A N 407 12.000 »ul1
2=dAY INTERACTIONS FARLE YR AP L A R L e 3N R ik
\";‘z\ - ‘:‘1(—-, I—t.g.——- — = —-.—..4«.-._.~-4_<-_I<.:;;Ji‘).Jf‘! 1) ey : Pl P D -e -‘.E;q._'_"' 37 £~ . 2 .5’\ 'S ‘Jq }1
LxpPLAT. By AP PR R LN | E o L.eq10407  1n,net N1
RESTOUAL Q7 35 Tue 250 - 1RGNN a], 205

N O 5, Lel2,7aTa0s 0 1eas2sa n,190

b CnLo LERE PhCLELDLD,
185 CALTs (L8 D PLT) LR D mIGLTe A,

TABLE A.7. ANOVA on Total Deficiency Payments, Minnesota and Iowa Cern, 1978 Survey Data.

L6T



AT =10 ORIl Saea oS Ti0
)

C‘JHH!’_.(I'\T (CF\!:?‘\T;'\';‘“ C"'\TE- =

FILE LI/ /200
D T N S . RS 1,,“,..x-~r‘, I n vV AP AMNMCE v o 0 % ¢
A ! Ly ! A, gt

ST

Fiilog 28 e ARM -5 L 70 -

MTAN

SOURCE OF wAKIAT.Ow e UAF S OF SAUARE - F

VA LN C-FlChe

i

VA - s 47 3evA 1 Ln73.56A «NEND
ENS Lz : e e e RIIDSNT L 1T D G1BAEH0T 17506
2=UAY IMIENACTIONS vali 40y, 7NT LN N 393 <3351
A FEMSI R Qi lye 707 NLIANL3L3 e,271
LXI‘,L/\T l[_.J ](:'wll.&}..;o "X)+ R??',ﬁg?c?i’}f:’ ﬁ.1(,')
RESIDUAL 110852497078 11 7a9G1,071
|50 F Pl SRR WX {FT, JY JPREY - 14,6 9gcia,01A

—

205 LALEw el sTa M arrLGiEn.
100 CALES o2 PLT) wlalm LT 0,

TABLE A.8. ANOVA on Cropland Acreage, Minnesota and Iowa Corn, 1978 Survey Data.

BIF EETR SN S S S U O P T G T S R T TR SR SR SR S S . SR S I B4

29%1077.792  11.700

CICNTF
NF F

ey

861



Miivl=TUWA COH STATISTICS

FilLE CunnsSTAT (CFATION DATE = ©1/01/727.)

£ 2 4 4+ % 4 4 4 AW ALY ST 0 F VAR TANLCE * % & ¢ 2 % ¢ «
- ey L g Cavid— hChEnGE i
HY V3 © STATE

Fiasl /F Fotm S1/0 s
e KKKk kb Ak v o Ao F ok F k& ok ok k¥ kX A kK o k% ¥ K k ¥ &k X ¥ *

SR - Ty SUM_GF MEAN SIGNIF
"SOURCE UF VAitlallun SOUARLES OF SQDARE . F OF. F
—MAIN_EFFECTS IS 777 el 3251992.508 15.826 001 —
V3 11110Yelb4 1 111.9.184 7N - L3403
Fluslie /Liil20nedlb 2370N63.158 23.278 <001
e ; , : . e =
2=uhY LNTERACTIONS 12100767535 2 nUbh3.867 3.015 <24
Vi F iy Zis 121007783 2 HUGHI.E67 JeR1H <24
EXiLALWED BWTHUBRR 258 517%217.052 11.n22 <01
—RESTHUALE— o 2ul Gl e Y30 Lab LL8Y7 . 487 = -

TOlAL 2524298 . 194 159 20907.536

263 CASES wERE PRUCESSLD.
3 US-CASES—— 392 PeT) wERE M1 G e o - <

TABLE A.9. ANOVA on Corn Acreage, Minnesota and Iowa Corn, 1978 Survey Data,

661




=i YN COi HTATTISTLICS

- i3 P e

FILE CORNGTAL (Ui ATLIUN OATE = ol/U0L/27.)

X % 4 % % * 4« A i ALY S LA 0O F v/ RTANCE * % % ¥ % * & %
e st a2 i L Cumly Yib Ly - — "
f HY V) SIATE

FiindZt Fah S1cC
SR W S S S S S S SO O T I T TR ST T ST S A e SR I R

| U — Y SN ) = — MEAN SIGHIF-
SUURCE OF vaprlarloa SOUAKES F SRUARE F GuF F

_MAsw EFFECIS . In40Y.ubh% . A HlHe.3Ge 107706 «U01-

" Vi 25144459 1 ¢Hl4.859 5,255 ° .023

b FlaSiet le tBuedh? ? L‘;Q‘-'L";.HZ6I 13.0u7 001

oo=nay [LTERACTL0US 1445019 2  '7¢2.909 1.511 224

: VA Fs)/ZE it edLY n 722.909 1,011 224

f EXPLALNED 7. 19918074 S 35352.975 7.070 .J01

;ﬂuELLLuAL____ L 7129%estBe 149 473.519

: TUTAL Bddluecly 104 572.820

! ) o : _ _ )

' 155 CASES wERE PROLESSED.

)

: U CGASES_ L 0 PCT) _WFERE o IS5TiGe i S

TABLE A.10. ANOVA on Corn Yield, Minnesota and Iowa Corn, 1978 Survey Data.

002




201

Lio’

Oxl”
Uzl *
Tud®
69"
cuu®

d du

JIMNJIT

*p3Bd £9AIng g/6T ‘ulo) BMOI puer pIOSIUUTK ‘98y asmaed uo YAONV

clU"e

Sle®

Sie®

uhi®e
ney®

liv®u

-

* & %

4TS ONT

Lih* LT

(90 "2t
Logre

h09° Tho
edl%e?

2 FHEES D

AMVNUS
pY 3

x * &k E.x 3

]

[¢]

BN VS T

LOTRUTET

Cp 1* M7

FOTeCERT

G 2™
.\. rw, il .w

Sl
40 il

"T1'V dT4VL

N (LG LEET Y RITYT V0T
CUASS AN TNy T
R T WO

VT ICSH

COMNTY TRIXF

S SA—

SroliVM3apT vz
— I.AMIII l,.\ T m.—\-u
oA

L3745 NIy

FOYJWIY AN 40 30NN0S

CEEE R T T S T R T O T S I
S ME S 1z TS
ERTE A A
Iy o R !
SR N B VA (VAR M SR JE R S S 2
dLyM BT LY )Y Ty ELHua) e
SbO% 0 KT8 1 AL ST L AR Kt L




W DT =TI COde S T T

"'lt..r CV-’-“t*.ll‘\l ((‘.‘r‘“'rk ¥ |.)"]; = “/‘7"1/‘_ Ne)

T SRV S SR N URNUTUNES BN, S SRR LSRN S N V2R T A NNCE % 2w g Ak
‘/\,n\ ;ll_'lT ':', l_x)-f "'FT'-‘
aY Yy STeT: P
FmC ) T Fiapi- 5170
£ T ST L T T SO S N T R TR R Y TR S N S S S S S T T R 4
i OF EAM CTIGHTF

SOURCE 0F v rInd e UL LWL LS LOUIMF F nfF ©

WAL FFF_C - B2 2, 175,209 z, a0 011
VJ_ -)_7' 1 017”‘ 'n("“ .l),‘\“\
— RELITs . Tlms3,. .07 2 17yT.on0 o, 1090 N7
S=dnt LIEACTIONS Nruedil) 7 g 17,203 « A3A o U L
S | S— _‘f:.;'_l;;l.‘_h qu ® 1y A [ 2 1 A . 2U3 T ﬂ}_ﬁ: [} ‘:\ f)“’
EAPLAINED | SIVETINIE B T 755.007 2,008,071
RESTollal g L8 g e lafvYy 131 e 14R
—4O0TFAL S R ). 1% 55 | SR A KD lia . R1.016_

oo WAL BB PRt LED,
130 CALDos | 51.7 PUT) wiFihE ™t 10.C.

TABLE A.12. ANOVA on Debt to Asset Ratio, Minnesota and Iowa Corn, 1978 Survey Data,

coe



APPENDIX II
SECTION B

TABLES OF MEAN VALUES AND STANDARD ERRORS
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Table A.13 Mean
and North Dakota

Values and Standard Errors For Characteristic Variables, Minnesota

Wheat Farms, 1978 Survey Data.

State
Characteristic Cross Farm Minnesota North Dakota
Variable Reference Size Mean Std. Error Mean Std. Error
Small $959.8 780.3 $3228.5 605.5
Total Fig. 7.la .
Deficiency Tab. A.1 Medium $4054.4 581.0 $7160.16 508.3
Payments Large $11358.1 901.1 $14437.09 947.0
Cropland Fig. 7.2a Small 247.0 acres 68 572.7 acres 53
Acreage £C1I0 0 Medium | 569.3 51 920.0 44
Large 1335.7 79 1475.7 83
Wheat Fig. 7.3a Small 57.8 acres 33 198.8 acres 26
Acreage 5 o0Coos Medium | 162.1 25 3309 22
Large 394.0 39 583.0 42
Wheat Fig. 7.4a Small 27.0 bu/ac 1.3 29.0 bu/ac 1.0
ALt L0 G Medium | 30.5 1.0 33.0 0.9
Large 37.1 1.5 34.0 1.6
Farmer Fig. 7.5a Small 56.9 years 1.72 51.2 years 1.32
Age Medium | 48.5 1.27 49.6 1.11
Large 46.2 1.95 43.6 2.05
Debt to Fig. 7.6a Small 15.9 & 3.65 16.4 2.83
Gl L0 O Medium | 23.2 2.55 19.5 1.96
Large 27.3 3.56 22.5 5.38
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Table A.14 Mean Values and Standard Errors For Characteristic Variables, Minnesota
and Iowa Corn Farms, 1978 Survey Data.

[ State
Characteristic Cross Farm Minnesota Iowa
Variable Reference Size Mean Std. Error Mean Std. Error
Total Fig. 7.1b Small $370.9 194.1 $445.0 119.3
g:j;;imi:cy Tab. A.7 Medium | $1571.8 179.0 $581.3 105.1
Large $1597.4 358.0 $1417.3 206.7
Cropland Fig. 7.2b Small 207.6 ac. 68.25 328.0 ac. 41.95
Acreage Tab. A.8 Medium 505.5 62.9 2 351.9 37.27
Large 510.0 125.85 811.5 75.21
Corn Fig. 7.3b Small 89.0 ac. 30.58 134.4 18.79
Acreage Tab. A9 Medium | 211.8 28.92 175.2 16.55
Large 229.0 56.38 381.4 32.55
Corn Fig. 7.4b. Small 90.3 bu/ac 5.30 108.1 ac/bu 3.26
. Tab. A.10 Medium | 104.6 4.90 113.9 2.87
Large 135.4 9.78 127.0 5.64
Farmer Fig. 7.5b. Small 50.2 years 2.84 50.5 years 1.76
Age Tab. A.11 Medium |  43.8 2.62 46.3 1.53
Large 41.4 5.24 38.9 3.03
Debt to Fig. 7.6b. Small 13.0 & 5.51 13.72 & 3.05
hsset Tab. A.12 Medium |  23.47 4.93 23.41 2.81
Large 30.0 9.55 27.27 5.76
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McGraw-Hill Book Co. Inc., 1945).
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Vol. X, No. 4, Oct., 1928, p. 455. The quote was originally from a
statement made by the Secretary of Agriculture in 1896, from the Year-
book of Agriculture (189 6). The quote continues: Lawmakers cannot
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laws. It is a beneficient arrangement of the order of things and the
conditions of human life that legislators are not permitted to repeal,
amend, or revise the laws of production and distribution.

3 . . . .

John D. Black, "National Agricultural Policy," American
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7Ibid.

8Ibid.

9U. S. Dept. of Agriculture, 1934 Yearbook of Agriculture,p.l0l.

101 pia.

llThe Ever-Normal Granary was a term used in the 1938 Ag. Adj.
Act to designate a reserve of farm commodities that would help support
prices and maintain a stock of grain for the nation's use.

2
! U. S. Dept. of Ag., p. 101.

13Arthur Okun, Equality and Efficiency, The Big Tradeoff,

Wash., D. C.:The Brookings Institution, 19 75), p. vii.
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18E. F. Schumacher wrote a book entitled, Small Is Beautiful:
Economics As If People Mattered. (New York: Harper and Row, 1973) which
advocates small-scale lifestyle, technology, agriculture, health and
education.

19Bergland, Farmer's Union Speech.

205444,

CHAPTER TWO

Small farms can also be divided into two groups: commercial
and non~commmercial farms. USDA's definition of a commercial farm
includes all farms with sales from farm products that are $2,500 or
greater per year. Non-commercial farms have sales of less than $2,500
per year from farm products.

CHAPTER THREE

1 .
Luther Tweeten and Isaac Popoola, "Typology and Policy for
Small Farms: Agricultural Economist Versus Alternative Culturalist,

P-pP. 9-13.

2Vernon Ruttan, "Agricultural Policy in an Affluent Society,"
Journal of Farm Economics, Vol. 48, No. 5, Dec. 1966, p. 1116.

3willard W. Cochrane, Farm Prices, Myth and Reality,
(Minnesota: Univ. of Minn. Press, 1958), p.lll.

4Rudolf Freund, "John Adams and Thomas Jefferson on the Nature
of Landholding in America," Land Economics, May, 1948, Vol. XXIV., No.2.
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5David Brewster, "Federal Policy and the Small Farm, A
Historical View," A paper presented for the Small Farm Policy
Workshop, Winrock, Arkansas 1977. Published in Toward a Federal Small
Farms Policy, Phase I, (Wash., D. C.: The Nat'l Rural Center, 1978),
p. 26.

6Philip Raup, "societal Goals and Farm Size," a chapter from
Size, Structure and Future of Farms, Ball and Heady, Eds.,Iowa State
Univ. Press, 1972, quoting from A. Whitney Griswold, Farming and
Democracy, (New York: Harcourt Brace, 1948, pp. 26-31), p.5.

7Raup, pP.5.
8
Raup, p.6.

9
William Saupe, "Information Needs Relating to Small Farms
Programs and Policies," USDA, ESCS Staff Report, July, 1980, p. 22.

10Brewster, p. 35.

11TWeeten and Popoola, p. 13.

l2Bl:ewster, p. 48.

CHAPTER FOUR

lNational program acreages (NPA's) are determined by the
Secretary of Agriculture and represent the estimated acreage needed to
meet the domestic and export, plus carry-over stocks, demand of
individual commodities. NPA's serve as a guideline to designate the
normal crop acreage (NCA) for each farm within a county.

2Page iv, "Commodity Provisions Under the Food and Agriculture
Act of 1977," Ag. Econ. Report No. 389, ERS, USDA, October , 1977.
CHAPTER FIVE

1 . .
Contemporary Economics, by Milton Spencer, 2nd Ed., Worth
Publishers, Inc., 1974, p. 1ll.

This definition for non-commercial farms is given on page 26
of Farm Structure, A Historical Perspective on Changes in the Number
and Size of Farms, A Committee Print, U. S. Senate Committee on Ag.,
Nutrition and Forestry, April, 1980.

3Calculated from figures available in "Farm Income Statistics,"
USDA, ESCS, Stat. Bulletin No. 627, October, 1979, p. 52.
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4For an informative discussion of the distributional impact
of government programs that raises major questions about equity, refer
to James T. Bonnen's "The Absence of Xnowledge of Distributional
Impacts: An Obstacle to Effective Public Program Analysis and
Decisions." The article is part of "A Compendium of Papers Submitted
to the Subcommittee on Economy in Government of the Joint Economic
Committee," 91lst Congress, 1st Session, 1969, p. 419-449.

5Bonnen, p. 440 and "Farm Income Statistics", USDA, pp. 56&60.

6The trend actually begins with medium farms whose average
deficiency payments per farm as a percentage of total income are 11.1%.

7This theory, called the treadmill theory, was first described
by Willard W. Cochrane in his book, Farm Prices, Myth and Reality (Univ.
of Minn. Press, 1958), in the chapter entitled, "The Agricultural
Treadmill". Cochrane also devotes a chapter of a more recent work,
The Development of American Agriculture: A Historical Analysis, to a
discussion of the treadmill theory, pp. 378-395.

8Peterson's theory is described in "The Farm Size Issue: A New
Perspective" (Univ. of Minn., Dept. of Ag. and Applied Econ. Staff
Paper No. P-80-6, Feb. 1980) pp. 4-7. It is also described in a later
paper authored by Yoav Kislev and Willis Peterson: "Relative Prices,
Technology and Farm Size" (Univ. of Minn., Dept. of Ag. and Applied
Econ. Staff Paper, May 1980), pp. 5-9.

9 . . . . .
The treadmill theory was first given this name in Cochrane's
Farm Prices, Myth and Reality. See footnote (7) above.

OA term used by Willard Cochrane to describe a farmer who is
the first to take advantage of new technologies.
llA term used by Willard Cochrane to describe the way is which
smaller farms are bought up and added to existing farms by aggresive
larger farmers.

12Cochrane, The Development of American Agriculture: A Historical
Analysis, Figure 19.3A, p. 389.

13Ibid. Adapted from Figure 19.4, p. 391.
14 .

Kislev and Peterson, p.8.
15

The model is described on pages 5-9 in "Relative Prices,
Technology and Farm SIze", Kislev and Peterson.
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CHAPTER SIX

lMary E. Ryan, "Manual For Users of Data Tape From the Grain-
Reserve Farmer Survey NC-152, Subproject 4", (St. Paul, Minn.: Dept.
of Ag. and Applied Econ., Jan., 1980), p.l1. The manual was prepared
for users of the data tape. The project is now headed by Prof. William
Myers at Iowa State Univ., Ames, Iowa. There is a data tape in storage
at the Univ. of Minn. in the computer office at 125 Classroom Office
Bldg., 1994 Buford Ave., St. Paul, Minn. 55108.

2
Norman H. Nie et al, Statistical Package for the Social
Sciences, (New York: McGraw-Hill Book Company, 1975). p. 218.

3Most statistical textbooks have a Student's t-~distribution
table in the appendix. This thesis used the resources provided in
Statistical Methods, by Snedecor and Cochran, Iowa State Univ. Press,
1978. p. 549.

4
An F-test must be employed to test the equality of the
variances between two populations in order to pool the variances for
the t-test. A hypothesis is set up as follows:
2

H :d‘l =02 , where 02

2
c .
0 1 1 and are the two population

variances, respectively.

HA. Ho is false.

estimates F-statistic is calculated by dividing the sample variance,
s, of population 1 by the sample variance of population 2 or vice
versa, depending upon which sample variance is larger. The largest s
is always the numerator of the F-statistic quotient. If the estimated
F is greater than the significant F at the five percent level of
significance, the null hypothesis is rejected (Using a two-tailed F-
test). Significance tables for the F-distribution begin on page 560
of Statistical Methods by Snedecor and Cochran.

5Regression analysis, the next step toward sophisticated
analysis after ANOVA, was attempted as a means to predict farm size (
(i. e. to profile characteristics of the small farmer). It was not
included in the text of the study because the percent of variation in
the dependent variable explained by the regression equation was less
than twenty-five percent in all of the best regressions.

The forward inclusion method of determining the best linear
regression was employed in the analysis. This means that variables
were entered only if they met a pre-established criterion. The order
of inclusion was determined by the respective contribution of each
variable to the explained variance.

Although the R-square (the percent of variation in the
dependent variable explained by the regression equation) of each
regression was not significant, the results are nonetheless interesting.
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The best regression, using wheat farm survey data (1978) was:

Log to the
base 10 of = 4.46 - .35(Farmer Owns + .015(Wheat Yield, -
farm sales (31.7) (7.0)100% of farm (6.81)in bu/ac)
land- a dummy
variable)

.066 (No livestock- - .32(Farmer rents 100% +
(2.75)a dummy var.) (3.62)0of farmland- a
dummy var.)

.002 (Debt to - .004(Farmer Age, + Error term
(2.36) Ratio, %) (2.08) years)

R-square=.24532 Fl 476 = 5.02 The estimated F-statistics for the
’ regression coefficients are
beneath them in parentheses to
show the significance.
The trend for farm size among wheat farms in Minnesota and North
Dakota, as measured by the log of farm sales, was for farm size to
decrease if the farmer owned ai? of their farmland; for farm size to
increase as wheat yield increases; for farm size to decrease if there
is no livestock of the farm; for farm size to decrease if the farmer
rents all of his land; for farm size to increase, slightly, as the debt
to asset ratio rises; and for farm size to decrease as the farmer's age
increases. Only two regression coefficients were significant ( Farmer
owns 100% of land - a dummy variable and wheat yield).

The best regression, using corn farm survey data (1978) was:

Log to the
base 10 of = 3.959 + .0046(Corn Yield, - .239(Farmer Owns +
farm sales (414.96) (8.036)in bu/ac) (7.36)100% of farm
land- a dummy
var.)
.269 (Farmer Uses the - .0738(No Livestock- + Error
(4.19) Futures Market- (2.43)a dummy var.) Term
R-square = .0988 F = 5.02

1, 217

The trend for farm size, as measured by the log of farm sales,
among corn farms in Minnesota and Iowa was for farm size to increase
with corn yield; for farm size to decrease if the farmer owned all of
his farmland; for farm size to increase if the farmer used the futures
market; for farm size to decrease if there was no livestock on the farm.

All of the regression coefficients were significant with the exception
of the livestock dummy variable.
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The probit regression technigue (refer to Prabit Analysis by
D. F. Finney, Cambridge Univ., 1971, 3rd ed. for a thorough explanation
of the technique) was experimented with in the early stages of the
thesis work to determine the probability that a farmer with certain
characteristics would chose to participate in the set-aside program.
This was done to see if a relationship existed between farm size and
set-aside participation. The results were not included in this
thesis, because the regression coefficients were not statisically
significant.

6 .
George W. Snedecor et al., Statistical Methods, (Iowa State:
Univ. Press, 1978), p. 299.

Because sample sizes were over 200, a conservative
significance value of the F-statistic was chosen as the test statistic.

The F-value at the five percent significance level for samples over 120
is 1.00.

CHAPTER SEVEN

lIn tables 7.3,7.4, 7.5, 7.8, 7.9, 7.12a, 7.12b, 7.13a, 7.13b,
7.16a, 7.16b, 7.17a, 7.17b, 7.20a &b, 7.21a & b, 7.24a & b, 7.25a & b,
7.28a & b, 7.29a & b, 7.32a & b, 7.33a & b, 7.36a & b, and 7.37a & b,
the percentages sum to 100 horizontally. In tables 7.6, 7.7, 7.10,
7.11, 7.14, 7.15, 7.18, 7.19, 7.22, 7.23, 7.26, 7.27, 7.30, 7.31, 7.34,
7.35, 7.38, and 7.39 the percentages sum to 100 vertically.

2
Ibid. A reminder.

The use of the word significance will always refer to
statistical significance throughout the remainder of this thesis.

CHAPTER NINE

lRemarks made by Edwin G. Nourse in his presidential address to
the Farm Economics Assoc. in 1924 are not unlike Robert Bergland's
(cited in the thesis introduction). Edwin G. Nourse, "Some Economic
Factors in an American Agricultural Policy," Journal of Farm Economics,
Vol. VII, No. 1, Jan., 1925, p.l.

2John D. Black, "The Progress of Farm Relief," American Econ.
Review, Vol. XVIII, No. 2, June 1928,p. 252.






