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ABSTRACT

Most economlc modellng has characterized risk as
output price and yleld variablity. However, recent research
has revealed that other économic, social, and political
factors contribute to risk in the decision making process.
Arizona dairy producers were interviewed concerning their
perceptions and responses to risk. Seventy producers out of
a population of 105 responded to the questionnaire. It was
found that the six most important sources of risk as
perceived by dairymen were input prices, prices of output,
weather, diseases, government programs, and concerns
associated with hired 1labor. The top six management
responses to risk were use of consultants, communication
with hired labor, management information systems, £forward
contracting, maintaining feed reserves, and debt management.
The socioeconomic characteristics of each dairyman was
recorded and compared to his perceptions and responses to
risk. The socioeconomic factors used were age, education
level, years of dairy experience, income, size of dairy,
legal form of business, net worth, and debt levels. How
producers perceived and responded to risk was somewhat

determined by their individual socioeconomic characteristics.

vii



CHAPTER 1
INTRODUCTION

The soclety in which we live today is one of change.
The continual emergence of problems due to the nature of our
present world is known as environmental turbulence (Ansoff).
This relatively new concept is becoming more important as
the world specializes and progresses. However, this dynamic
world 1is often overlooked by researchers when studying
economic problems.

Agricultural economics research in the area of
profit maximization has focused primarily on factors of
production and how to reach the point of optimal returns.
Research has concentrated on the operational decisions that
a producer should make by assuming that his objective is to
maximize profits according to yields and output prices.
However, maximizing profits may only be one of several
objectives. Furthermore, their decisions may largely be
influenced by risk factors on the input side of production

and not totally by yields and output prices.

The General Firm
Profit maximization, as traditionally modeled, may
not reflect the decision making environment of the firm. A

few growing concerns are: environmental pollution,

1
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fluctuations 1n economlc activity, inflation, after sale
service, governmental regulatlions, etc. Ansoff summarizes
that over the past 20 years, a major escalation of
environmental turbulence has taken place. For the firm it
means a change from a familiar world of marketing and
production to an unfamiliar world of strange techﬁologies,
strange competitors, new consumer attitudes, new dimensions
of . social control and a questioning of the firm's role in
society. Ansoff lists the progression of challenges in terms
of three characteristics: familiarity of events, rapidity of
change, and visibility of the future. As the U.S. develops
through a succession of levels of higher turbulence certain
problems have evolved: events have become more discontinuous
with no related experience; things have changed faster than
firms can respond; and it has become more difficult ¢to
predict the future.

During the first one hundred years of existence of
American business firms, the focal problems of the
individual firm went through three phases: The
entrepreneurial creation of the firm, perfection of the mass
production technology, and development of mass marketing.
These stages lasted from the mid-1800's through the 1940's.
During these periods the firm largely remained immune from
‘societal interference. Since the 1950's the challenges
increasingly became simultaneous: the need for revival of

entrepreneurship, increasing intensity of global



competition, and 1large scale societal involvement in
determining how the firm is to be run and the role it should
play in society.

Over the last century, increasing turbulence of the
environment has enticed firms to invent more complex and
elaborate systems of management. The positioning system
consists of planning decisions that determine the firm's
position in the environment. This system includes long range
planning, strategic planning, and strategic position
management. A company must know where they stand currently
and where they intend to be in the future. Time planning of
all stages is important if firms are going to progress and
adapt to changing times.

Real time systems are management plans designed to
‘react to problems which are detected at different time
intervals. Until recently all of the decision systems were
periodic, operated wusually on an annual planning cycle.
Firms must now be able to respond to problems detected far
in advance, Jjust recently, or even immediately. Responding
to problems in this manner requires a flexible management
system, which 1is becoming a necessity in today's dynamic
world.
The cholce of the system combination for a particular
firm depends on the turbulence characteristics of the

environments in which it participates. The choice of the
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approprlate positioning system depends on the complexity,
discontinuity, and newness of the environmental challenges.
The choice of the real time system depends on the speed of

change and predictability of the changes.

The Agricultural Firm

The agricultural environment in which a farmer must
operate is one of the most turbulent. Successful farms must
have long range plans for expansion, asset replacement, and
continuity of the estate. These long range plans provide a
complete life cycle for the farm. Among a farmer's strategic
plans are land purchases, up-dating his type of technology,
selecting a 1legal structure, and marketing techniques.
Short-term decisions such as those concerning feed and
operating supplies are included in a good planning process
and can be critical to smooth operation.

A farmer's environment is one of uncertainty. Future
market prices are unpredictable. The variability of output
prices 1leads to a fluctuating income. Farmers must be
flexible in their planning in order to absorb the effects of
an income that can be high or low. 1In recent years output
prices have been depressed to sub-par levels. As shown by
Table 1, agricultural output prices have flucuated widely.
The instability in output prices 1limits the growers'
forecasting ability and therefore contributes to their

turbulent environment. Historically, dairy product prices



Table 1.

Index Prices Recelved by Farmers, United States 1973-84

1977=100
Year Food Grains All Crops Meat Animals Dairy Products
1970 59 52 72 59
1971 61 56 ‘ 72 61
1972 70 v 60 88 63
1973 138 91 118 74
1974 192 117 98 86
1975 155 105 100 90
1976 129 102 101 100
1977 100 100 100 100
1978 122 : 105 134 109
1979 147 116 166 124
1980 165 125 156 135
1981 166 134 150 142
1982 146 121 155 140
1983 148 127 147 140
1984 143 138 151 139

Source: U.S.D.A., Agricultural Statistics 1985.pg.404.
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have been the most stable showlng nearly constant increases.

The agricultural development of other countries has
hurt the U.S. export market and created world surpluses.
Third-world countries have been aided in developing their
technology to become more self-sufficient. As a result the
U.s. no. longer holds a dominant advantage in the world
market.

Flucuating input prices have presented additional
problems. Table 2 shows the prices paid by farmers and
Fiqure 1 illustrates how production ekpenses have increased
with inflation and take the majority of a farm's income.

Another misfortune on the input side hit many farm
borrowers in 1980. Interest rates rose to levels that could
not have been anticipated. The volatility of interest rates
has played a major role in the failure of many farms in
recent years. The productive, inflationary period of the
1970's 1lulled farmers into believing that debt was good.
Then as inflation slowed and prices dropped 1in the 80's
those highly leveraged farmers were victims of their huge
debts. Table 3 shows the devastating movements in interest
rates and land values.

The agricultural sector's instability 1is further
compounded by yearly variations in crop yields. The size of
crop has a direct impact on the amount of income. From year
to year many uncontrollable changes occur that influence

what yields will be. Good management practices can reduce



Table 2.

Frices Faid by Marmers: Index Numbers, United Ut ales, Flpure 1: Farm Income and Production Expenses for 1966-1982.

1370-84

1977=100 _—

3 $ hillion
Year ___Froduction Interest Jaxes  Wage Fates 175
1370 54 k] (:] 57

1371 57 43 72 59 150 |- / 4
1975 61 47 75 €3 /)
1372 73 55 7 6 125 |-

1374 P - a1 79 Gross farm income ,

1375 91 77 87 au 100 |- '

1976 97 88 94 9

1977 100 100 100 100 75

1971 108 117 100 107 T

tion expenses //
1977 125 143 107 117 50
Eul 138 174 115 126 /
2
19111 148 211 123 137 ) 25
1. 150 241 124 144
s 153 250 129 198 0
1966 68 70 72 74 7 78 80 82
1911 155 251 132 150
Source: Agricultural Statistics, U.S.D.A. 198S. pg.404. Source: U.S.D.A. 1983 Handbook of Agricultural Charts, Agricultural

Handbook No. 619, Washington D.C., 1983. Chart 1.



Table 3.

as =
Dec. 3 1970-84

Real Estate Index of

Year Interest Rate Prime Rate Land Values
1970 6.0 7.72 42
1971 6.1 5.11 43
1972 6.3 4.69 47
1973 6.6 8.15 53
1974 6.9 9.87 66
1975 7.2 6.33 75
1976 7.3 | 5.35 86
1977 7.3 5.61 100
1978 .1.7 7.99 109
1979 8.1 lO.SII 125
1980 8.6 12.29 145
1981 9.6 14.76 158
1982 9.9 11.89 157
1983 9.6 8.89 148
1984 9.7 10.16 146

Source: Agricultural Statistics, U.S.D.A.,1985,
pgs.430,431, and 370.



yield wvariability to some extent. Table 4 depicts the
variability involved 1in crop production which adds to the

turbulent environment of agricultural producers.

Other Sources of Risk

Government Programs

The instability associated with agriculture has 1led
to numerous government programs. Farm policy has attempted
to remedy most problems with mixed results. Many of the
policies have helped alleviate the symptoms of variability
rather than cure the problem.

The government has imposed price support levels.
These levels are minimum prices a farmer can receive for his
product. If the price falls below a certain 1level, the
éovernment pays the difference between the support price and
the actual price. Under the Commodity Credit Corporation's
reserve loan program, the government issues loans to farmers
and uses their crop as collateral. If the market price falls
below support levels, the farmers can forfeit their grain
and keep the loan money.

Programs have been implemented to attempt to reduce
the surplus of grain on the market. These programs pay
farmers to idle their land. The Payment-In-Kind program paid
farmers with the government's stored grain in return for not

planting their crops.



Table 4. Average Yields in the U.S., 1973-1984.
(Yields Per Acre)

Year Corn Wheat Soybeans Cotton
1973 91.2 33.1 27.7 520
1974 71.4 29.6 23.2 442
1975 86.2 32.0 28.4 453
1976 87.9 30.3 26.1 465
1977 90.7 30.6 30.6 520
1978 101.2 31.6 29.2 420
1979 109.7 34.2 32.1 547
1980 191.0 33.4 26.4 404
1981 109.9 34.5 30.4 542
1982 113.2 36.0 31.5 590
1983 81.1 41.8 26.2 508
1984 106.6 40.0 28.2 600
Std. Deviation 29.2 3.6 2.4 61.5
mean - ' 103.3 33.9 28.3 500.9
C.V. .28 .11 .01 .12

Source: Agricultural Statistics, U.S.D.A., 1985.
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Other policies aiding agriculture include subsidized

loans through the Farmers Home Administration. Under this
program deserving farmers acquire loans at artificially low
interest rates. Disaster relief payments are also alloted to

deserving farmers.

Restricting Laws

The Environmental Protection Agency sets regqulations
that contribute to the farmer's changing world. The E.P.A.
has banned certain pesticides and herbicides. Dairies must
follow guidelines in waste disposal. With a growing
population the E.P.A. must impose more stringent laws. For
the farmer this means less freedom and a more comlicated

_ operation.

The World Market

Today's agriculture is influenced by a world market.
The U.S. has become increasingly dependant on foreign trade
(Table 5). Events around the world now have impacts on
American agriculture. The U.S., for the first time since
1917, has become a net importer of agricultural goods. As
other countries support thelr agriculture it becomes more
necessary for the U.S. government to support ié's domestic

agriculture.

Economic Models of Decision Making

Economic decison making in a turbulent environment



Yolume of FExports, and Percentage of

Table 5.

Major Crops Exported

12

(1967=100)

Index of % of Crop Production Exported
Year Export Wheat corn Soybeans
1930 39 14.8% .2% -
1935 26 2.5 .1 6.4
1940 20 5.0 .7 .1
1945 35 28.8 .9 2.6
1950 46 36.7 4.0 11.6
1955 50 36.7 3.8 22.2
1960 84 46.6 7.1 28.8
1965 98 64.8 16.7 42.6
1970 106 54.8 12.5 55.6
1975 147 55.1 29.3 49.2
1980 246 63.6 35.4 55.6

Source: Agricltural Statistics,

U.S.D.Al 1981.
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has been influenced by several different schools of thought.
There 1is some gquestion on how to appropriately model
turbulence. Classical economics is based on the theory that
firms make decisions that will result in obtaining maximum
profits. A typical model used to determine factor levels
associated with maximum profit is given by:

(1) Profit=py—rlx1—r2x2—c where y=f(x1,x2)
price of output

output amount

price of input

= input amount (i=1,2)
= fixed costs

N X ™
mwuwu

substituting, this becomes
(2) profit = pf(xl,xz) - IyX) T I X, - C
First order conditions are then derived.
dn/dxl=pfxl—rl=0, pfxl=rl
U/ ax2=PEXy"E,=0, PEX,=T,

The point of maximum profit is found where marginal
value product is equal to marginal factor costs. This model
does not enter in turbulence. 1It's predictability potential
is limited to the importance of output and input prices and
amounts. An alternative model for economic decision making
is presented by Sandmo. It attempts to maximize utility
under uncertain prices of output.

An example would be as follows, where profit is given by:
T=py-wL-xK
where p

Y
w

price of output
output amount
price of labor
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L = amount of labor
r = prlce of capital
K = amount of capital

Expected utility is E{U[pf(L,K)-wL-rKl}
Maximization of utility 1is derived from the first-order
conditions:

3E(U)

/y L, =ELU (n) (pE, -w)1=0

0B -
), =ELU"(r) (pf 1) 1=0

From the first-order conditions comes the
inequality, MIC<=E(VMP). Which means that under uncertainty
equilibrium, the expected marginal value product of each
factor will exceed its price. | By contrast, the certainty
equilibrium is defined by the equality between marginal
value productivity of each factor with its price. The
optimal output produced under uncertainty will be lower than
the certainty output because of less iﬁputs being used.
Under this wutility maximizing model we can derive the
following results.

1. PFor the risk adverse firm, output under uncertainty is
less than output under certainty.

2. For the risk neutral firm, output is the same under
uncertainty as under certainty.

3. For the risk-preferring firm, output is higher under
uncertainty.

Baumol offers a different view. He suggests that

firms maximize total revenue subject to a minimum profit
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constraint rather than maximizing total profits. He
rationalizes that the sales-maximization goal is the desire
of the firm. This theory says that £firms would rather
maintain a competitive position in the market rather than
make the most profit possible. The problem is to maximize
total revenue, TR, subject to a profit constraint.

Consider a perfectly competitive, multiproduct,
multifactor firm with total revenue and total cost given by
TR= PkYk
and
TC= Rixi
where TC=total cost
TR=total revenue
P=price of outputs
Y=amount of outputs
R=price of inputs
X=amount of inputs
The problem is to maximize total revenue subject to the
profit constraint
I =TR-TC=1,
and the constraint imposed by the firm's production
function,
Q(Yl,...,Yp,Xl,...,Xm)=0
The Lagrangian function is then formulated
L=TR+AQ+u(n,~TR+TC)
where A and u are Lagrangian multipliers and n,is a constant.

The flrst-order conditions for constrained revenue

maximization are
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for the products:

Lk=Pk+AQk—qu=0 where (k=1,...,p)
and for the inputs:
Li=AQi+uRi=0 where (i=1,...,m)

and for the multipliers.
LA=Q=0
L, =n,-TR+TC=0

The’first-order conditlions for the profit maximlzing
model of the perfectly competitive, multiproduct,
multifactor firm can be expressed in the form of the
following three desision rules.

1. The price ratio of any two products must equal
the rate of product transformation between the two products.

2. The price ratio of any two factors must equal the
rate of technical substitution between the two factors.

3. The price ratio of any factor-product combination
must be equal to the marginal product for the particular
factor-product cpmbination.

VAnother decision making theory that has been widely
accepted is the 1idea of satisficing. Radner describes
saticficing as an option to use when all possible
alternatives are not going to be examined. Criterion must
then be used to determine that an adequate, or satisfactory,
alternative has been found. Criteria that perform this
function in decision processes are called aspiration levels.

The term satisficing has been revived to denote problem

solving and decision making that sets an aspiration 1level,
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searches until and alternative is found that is satisfactory
by the aspiration 1level criterion, and selects that
alternative. In these situations, optimization becomes
aprcoximate optimization. Research on satisficing procedures
has focused primarily on the efficiency of search; or the
nature of heuristic methods that enable the rare solutions
in enormous spaces of possibilities to be sought and found

with moderate amounts of search effort.

Selecting the Best Model

Which economic model provides the best alternative?
All models are feasible in their own environments.
Lanzillotti writes that among companies 1in pursuit of
policies that will yield the maximum satisfaction of the
company's community of interests, the findings show that one
company will prefer stability, another will seek to expand
it's market share, or to engage in continuous discovery of
new fields, while others will be content to meet
competition, to satisfy a goal, or to aim at variations of
these goals. Company policies represent an order of
priorities from competing objectives rather than policies
tested by any simple concept of profit maximization. The
author concludes that no single theory of the firm is likely
to 1impose an unambiguous course of action for the firm for
any given situation.

Raaij provides the argument that a strong bond
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exlats between economlc declsalon making and psaychology. He
states that 1In pure economic research, only the effects of
economic behavior are studied, such as supply-demand
relationships, without considering the intervening
psychological processes of evaluation, decision, and choice.
Economic laws assume one-to-one rélationships between
economic variables without systematic behavioral
disturbances. When economists deal with behavior they either
assume that individual tastes and preferences cancel out
against each other, or they assume a rational behavior of
utility maximization, complete knowledge, and control over
means. Recent approaches in behavioral economics make more
realistic assumptions about economic behavior. Not utility
maximization but utility optimization and bounded
rationality have become the basic concepts. Economic
behavior is the function of human motives, perceptions,
attitudes, expectations, and bounded\ by the economic
conditions. Fiqure 2 diagrams the psychological-economic
relationships presented by Raaij.

The economic environment (E) of an 1industry Iis
influenced by the general economy (GE). E/P represents the
economic environment as perceived by the business operator.
Personal factors (P) influence the perceived economic
environment. For example, goals, values, beliefs, and
decision making abilities cause people to perceive the world

differently. Perceptions affect actual economic behavior (B)



Figure 2:

‘T B

(E

Raaij's Model

E/P

SW LK\
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more than the exlsting conditions 1in the particular
industry. Unanticlpated events (S) such as 1llness or injury
also affect economic behavior. Finally, behavior will
influence subjective well-being (SW) which is a consequence
of economic decision making. Well-being is determined by the
deviation between expected and actual economic performance
and the level of societal discontent (SD) due to adverse
affects caused by the business.

Three relationships are of special interest. One (E>
E/P) is an important relationship because perceptions
regarding the economic environment influence economic
behavior. A second relationship (E/P¥+B) determines how
perceptions influence economic behavior. The third 1link
pertinent to this research is (P»E/P>B) because it relates
personal characteristics to the perception of economic
reality and economic behavior.

Libby and Fishburn have shown that risk plays an
important role in deterimining business' goals. They found
managers to apply significantly different selection
criteria in their choice between risky projects. The
differences were explained by the subjects' different
assumptions concerning the simulated investment situation,
personal risk preferences, and the normal risk levels
accepted by the subjects' businesses. These explanations
correspond to the three avenues followed by psychologists

attempting to investigate individual differences 1in risk
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taking; the effects of 1l)the risk-taking situation,
2)personal characteristics, and 3)training and experience.
They add that the risk of loss plays a greater role in
decisions involving a larger percentage of the total assets
of the firm. Decision situations with different goals, such
as plant expansion and research and development programs,
elicit different types of risk-taking behavior. The models
can be adjusted according to the weights applied to the
parameters used in the consideration of the differing goals.

Research attempting to predict behavior of
agricultural firms by use of maximization models is unique
because it needs to account for a wide range of risk
factors. Lin, Dean, "and Moore, an early risk study, found
that 1inadequate treatment of risk has been a major factor
acéounting for the discrepency between actual and predicted
(profit maximizing) individual behavior in past studies. The
authors found the Bernoullian and lexicographic wutility
formulations are more accurate predictors of farmer behavior
than profit maximization models. None of the models that the
researchers experimented with could predict farmer behavior
well. They also found profit maximizing models to
consistently predict people to accept significantly higher
levels of risk than was actually observed.

Patrick and Blake compared different multiple goal

models. They found the models differed in their view of the
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declalon maklng process as well a3 the information they
requlre about goals. Among the goals studled were securlity,
high level of living, farm production, success or prestige,
and 1increasing leisure time. They noted several problem
areas in the measurement and modeling of an individual
farmer's/ goals for incorporating into models. Unless
appropriate techniques are used to index farmers goals for
inclusion 1in the models the full potential value of those
models is not realized.

Hatch et.al., in a study of farming goals,
determined how a farmer's characteristics affect his goals.
The goals studied were increasing leisure time, making more
profits, and increasing net worth. They used a paired-
comparison technique to £ind the ranking of various goals.
Fifty percent of the variation in the goal structure was
explained by farm operator and farm firm characteristics.
Some ‘factorsv found to be most important in explaining
differences in the ranking of goals were the operator's age,
educational level, farming experience, number of dependents,
level of assets, off-farm income, cropland acres, and net
worth.

The objective of this research is to determine if
economic models should take into account risk factors which
are significant to the producers. Decisions made by
producers are probably based on a wide array of factors

other than the maximization of income. For example, do
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factors on the input side have an influence on decision
making or are yields and output prices the only important
considerations?

The effectiveness of the modified total design
method, a survey method, will be tested. This method has not
been experimented with in the past. It will be tested in an
attempt to take a census of the Arizona dairymen. Through
this research a better understanding of what sources of risk
play & role in the decision making process of Arizona
dairymen will be revealed. Also, how they respond to those
sources will be determined. Most importantly, a conclusion
will be made as to whether or not a dairyman's personal
characteristicé has effects on his perceptions and responses

to risk.



CHAPTER 2

AGRICULTURAL PRODUCERS' RISK PERCEPTIONS AND MANAGEMENT
RESPONSES: A LITERATURE REVIEW
The instability of tbday's modern economic
environment is of great concern to all agriculture and
" related industries. An adequate understanding of risk and
risk management is necessary for the survival of farm firms

in today's environment.

Sources of Risk
Sonka and Patrick identify five major sources of
risk. They include: (1) production risk; (2) market risk;
(3) technological risk; (4) 1legal risk; and (5) human

sources of risk.

Production Risk

Production risk is random variability inherent in a
farm's production process. Weather, diseases, and pest
infestations 1lead to risk in crop and livestock production.
Fire, wind, theft, and casualties are other sources of

production risk.

Market Risk

Market risk <can occur for purchased 1inputs and

saleable commodities. Short-run fluctuations in input prices

24
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can cause conslderable lncome losses and cash shortfalls.
concern about input price varlability, 1interest rates, and
relative price movements affects the farmer's decisions
about enterprise selection, investments in durable assets,

and other components of strategic planning.

logi is
Technological risk is the potential that current
decisions may be offset by technical improvements in the
future. Investments in durable assets may be subject to
technological changes. Technological developments in
transportation, processing, and other nonfarm sectors can

also affect farm incomes.

Legal Risks

As farms grow larger new marketing techniques,
like forward contracting, present new legal- risks.
Government policies also 1impact on a farmer's operating
environment. Examples 1include price and 1income support
programs, as well as tax, trade, credit, and environmental
policies. These policies can change and become important

sources of risk for farmers.

Human Sources of Risk
Human risks are associated with the 1labor and
management functions in farming. Examples are health

problems of key operators, changing objectives of
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individuals, and errors in judgement or decision making.

Management Responses to Risk

According to Boehlje and Trede the actions a farmer
uses to reduce risk are categorized by the production,
marketing, and financial organizational areas of the farm
firm. The degree of risk associated with each area varies
from operation to operation. Therefore, each firm uses

different actions to reduce risk.

Production Rgsgbnses

Production responses to-risk are actions related to
the production aspects of the operation. Examples would be
enterprise diversification, geographic diversification, feed
reserves, maintaining flexibility, and idling production

capacity.

Marketing Responses

Marketing responses to risk are becoming more
important as farms become larger. Even a small price
differential can result 1in large changes in profits or
_losses. Marketing responses include spreading sales, forward
contracting, hedging, marketing information, and government
programs.

Flnanclal Responses
Financlial responses to risk are used to offset the

chances of total financial loss. More methods exist for
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reducling risk by flnanclal responses than by elther
marketing or production responses. Among them are hall
insurance, all-risk crop insurance, financial reserves,
inventory reserves, credit reserves, debt management,
government emergency credit, pacing 1investment, operator
off-farm activities, and family off-farm activities.
Melichar pointed out that the survival rate of a farm £firm
diminishes greatly as leverage increases.

Incorporating risk management strategies wutilizing
many production, marketing, and financial responses would
benefit the producer substantially. Sonka and Patrick write
that the best integrated strategy for an individual
producer depends on the available resources, dgoals, risk
attitudes, equity’ position, £financing available, weather
conditions, marketing availability, and ether factors. As
these factors change, the best strategy is also likely to
change.

Patrick, et. al. used an F-test to determine that
there were differences in importance of responses between
different farm enterprises. Among the production responses,
enterprise diversification was the most important response
for cotton growers, Southeastern producers with mixed
farming operations, and small grain producers. Ranchers gave
the most Iimportance to maintaining feed reserves. Corn,

soybean, and hog farmers ranked production practice
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diversification as their most important production response.
Marketing responses differed significantly among the
farm type categories. Over 90% of producers obtained market
information; however it is not as important to the mixed
farming producers as it is to corn, soybean, and hog
producers. Fo;ward contracting 1is wused mostly by mixed
farming and cotton producers, while spreading sales was
given more emphasis by the remaining groups. Hedging was
regarded as the least important of the marketing responses.
Government program eligibility was used by 90% of the cotton
growers. In contrast, only 67% of the corn, soybean, and hog
producers indicated use of government programs to manage
risk.

Financial responses to variability were
significantly different across farm types. Over 77% of the
mixed farming producers had crop insurance and 19% had hail
insurance. 1In contrast, 81% of the corn, soybean, and hog
producers had hail insurance and less than 6% had all-risk
crop insurance. The corn, soybean, and hog producers gave
less importance to holding financial reserves than other
farm types. Cotton growers gave less importance to inventory
reserves. Mixed farming operations in the Southeast relied
more on emergency credit programs, while ranchers gave less
importance to pacing investments as a risk management tool.

Boggess, et. al. surveyed farmers in Alabama and

Florida and found a large difference in the importance of
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risk management tools between crop producers, 1llvestock
producers, and crop and livestock producers. They also found
diversification and feed reserves were highly ranked
management practices designed to combat production risks.
Market information and spreading sales were the highest
ranked practices in dealing with price risk. The farmers
unanimously agreed that hedging in the futures market was
not important. Highly ranked £financial risk management
practices included pacing of investments and maintaining
financial reserves.

Boggess, et. al. attempted to determine correlations
between farmers' socioeconomic characteristies and their
use of risk management tools. The characteriétics used were
experience, education, size of farm, farm income, and
leverage ratio. The authors determined less than half of the
rankings of sources of risk and only a third of the
responses on the use of management practices had significant
relationships with any of the six socioeconomic variables.
The size of farm was significantly related to six sources of
risk. It was related to diseases, pests, costs of operating
inputs, theft of farm equipment, inflation, and government
agricultural programs. Experience was negatively related to
risk of changes in family plans, availability of loan funds,
and cost of credit. Education level was tied to climatic

factors, leasing equipment, and changes in family plans. The
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leverage ratio was inversly related to changes in
technology, government requlation, and positively related to
the use of leverage. On the response side, maintaining
financial reserves was used more as the size of the farm
increased. The strateqgy of holding credit reserves increased
as the wuse of leverage increased as did vdebt management
strategies. The utilization of government credit programs
increased with leverage and experience. Off-farm activities
was inversly related to the size of farm.

The conclusion reached by the authors was that a
detailed breakdown by socioeconomic groups is unnecessary
for production and market risk research and extension. The
survey used, consisted of only 48 farmers; 25 from Florida
and 23 from Alabama. Before the authors c¢an say risk
research is "unnecessary", wider populations must Dbe
analyzed from different geographic areas. Various enterprise

types must also be researched.

Research Of The Dairy Sector

Weston and Cary, in an Australian dairy study, found
farmer decisions to be greatly influenced by their
psychological views of their "life space". Life space 1is
one's perception of the past, present, and future. The
author's conducted two similar surveys, one in 1976 and the
other in 1978. The dairy industry in 1976 was in an economic

recession. Farmers were found to be stressful and anxious.
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Thelr vlews of the future were bleak and operational plans
were uncertain. High levels of tenslion were also llinked to a
variety of physical and mental illnesses, 1impaired decision
making ability, and other behavioral problems.

The context 1in which the second survey took place
was characterized by economic recovery. Farmers had a good
view of their 1life space. They believed that they were
making progress and tended to express optimism about the
future. In this less stressful atmosphere the farmers made
better management decisions and more long range plans. The
optimistic outlook was accompanied by positive attitudes and
better health.

Attempts have been made to classify dairy farmers
into risk preference groups. by socioconomic
characteristics. Tauer surveyed 72 New York dairy operators
and found 26% were risk preferring, 39% were risk neutral,
and 34% were risk adverse. Attempts to determine 1if
characteristics of a farmer permitted that farmer to be
placed 1into a risk-preference group were not successful.
Limited success occurred in determining if a farmer's risk
preference determined his or her farming actions or
decisions. It appears that other factors are more important
than risk preference,

Research on risk management of the dairy sector has
been 1limited. Much of this neglect is attributed to it's

uniqueness. The dairy industry has typically been considered
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relatively risk-free. Dalries have a product for sale daily,
therefore a constant cash flow and more probability of
obtaining credit when needed. Dairy farmers are not as
affected by adverse weather conditions as a grain farmer may
be. The dairy 1industry has traditionally had strong
political 1lobbyists. Dairy has been involved with more
governmental programs that have provided substantial impacts
than other agricultural sectors.

The dairy industry has recently become more risky as
uncertainty has developed in dairy policy, input prices, and
various financial risks. This recent turbulence has led the
way for more dairy research to explore different strategies

for reducing risk.



CHAPTER 3

DATA AQUISITION

Armstrong and Selley, in a 1985 extension
publication, stated that the Arizona dairy industry consists
of 110 producing operations. The dairies average 500 cows
per herd and total 82,000 cows. These operations grossed
$175 million in 1984. The average operation ships 22,905
pounds of milk daily. Arizona dairies supply the state with
most of it's milk and dairy product needs. The highest
concentration of dairies is in Maricopa County where 85% of
Arizona's dairies are within 50 miles of Phoenix (Fiqure 3).
The Holstein breed makes up 90% of the dairy cattle in the
state. Other breeds are Guernseys, Jerseys, Brown Swiss, and
Milking Shorthorns. Only 11% of the cows are registered. A
typical Arizona dairy, consisting of 500 cows, would have
assets totaling $2,556,100; an average of $5,011 per cow.
This includes price of cows and replacement heifers, milking
facilities, feed, land, and milk base.

Federal Marketing Order 131 regulates 96% of the
milk produced in Arizona. The major purpose of the order is
to 1Insure consumers an adequate supply of milk. U.S.D.A.-
supervised meetings are held between dairymen and milk

handlers. Their objective is to establish minimum prices
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which handlers must pay dalrymen. This price must encourage
an adequate supply of milk but not a surplus. 1In December
1986, Federal Milk Marketing Order Class 1,2,and 3 prices
were $14.40, $11.84, and $11.27 per hundredweight,
respectively. Retail prices ranged from $1.00 to $1.12 per
half gallon.

Ninty percent of Arizona's dairymeﬁ are members of
the United Dairymen of Arizona. This cooperative operates a
quota program which encourages members to adjust production
to market needs. The co-op holds reserve milk to meet day-
to-day fluctuations in demand. Excess milk is taken off the
market by converting it into cheese, butter, and milk
powder.

Arizona ranks first in the nation for cows in the
Dairy Herd Improvement Association (DHIA). Arizona has
59,000 cows enrolled. The state ranks third in the nation in

production per cow.

Survey Design

The research in this project relies on a census of
all dairy operations within the state of Arizona. O0Obtaining
honest answers from an adequate number of the population is
critical to deriving credible results. A proven strategy
also must be used to maximize the response rate.

Dillman has developed a theoretically based system

guided by principles of social exchange and administration
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that lnsure high quality surveys. This process of conducting
successful mall and telephone surveys 1s called the "total
design method". This approach relies on a theoretical view
of why people do and do not respond to questionnaires. It is
based on the premise that to maximize both the quantity and
quality of responsé, attention must be given to every
administrative detail that might affect response behavior.

The total design procedures have proven highly
successful. Previous wuse has shown that a response raterf
75% can be ccnsistently attained in mail surveys, and 80-90%
response rate can be attained in telephone surveys.

This research, involving the dairymen of Arizona,
utilized a new approach which is labeled the "modified total
design method". This approach consists of a combination of
the telephone and mail surveys. The subjects were telephoned
in advance to explain the objective and ask for their
cooperation in participating. A questionnaire was
immediately sent to the subjects. Several follow-up calls
were then made to those producers who were slow in
responding. It was hypothesized that implementing two
different means of communication would boost the response

rate markedly.

Survey Construction

The gquestionnaire was constructed to be similar to

the one used by Patrick, et al. in the earlier, nation-wide
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S-180 project. The S-180 project did not include dairies,
therefore the wording of the questions in this project was
changed to pertain only to the dairy industry. Furthermore,
the §-180 project requested that the producers rank each
source of variablity in terms of importance. The responses
available to the producers were "very important, moderately
important, not important, and does not apply". This method
of response cannot clearly distinguish which source is most
important. For example, 1if a producer believes that all
sources are very important, and indicates that on the
questionnaire, then the researchers cannot determine the
correct order of importance of the sources of variability.
Therefore, this dairy project asked producers to select,
from a list of 19 sources, the top 6. They were also asked
to rank those top 6 in order of importance from 1 to 6. In
this manner there was no question which sources of
variability were more important than others.

This research is also unique in the fact that the
entire population is being surveyed. The S-180 project and
other similar studies took non-random samples of whole
populations which could bias results. Boggess, et.al was a
random sample, but only covered 2 counties. Each individual
dairyman in Arizona has an impact on the results of this
research since it isiessentially a census.

The questionnaire was designed with several

purposes in mind. First, the gquestions were asked which
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would result 1In the kind of Information deslred.
Secondly, the questions were structured ln the approprlate
way. The total design method was helpful in the structuring
of the questions as to receive a good response rate.
Finally, the precise wording was used which made the

questions understandable.

Survey Procedure

To insure an understandable questionnaire, the
original version was pretested. The researchers met with
selected dairymen that represented - different types of
operations. They offered their criticisms and suggestions.
The questionnaire was then revised until a suitable version
was derived.

Obtaining an up-dated mailing list is a key element
in any survey. A survey involving the dairy industry is
difficult as it 1is in a dynamic period. Dairies are
continuously being sold and bought. Mailing 1lists were
obtained from the United Dairymen Association and from the
Cooperative Extension Service. Dennis Armstrong, the
universities' dairy specialist, was helpful in keeping the
list up-dated.

The next step involved contacting every dairyman by
telephone and éxplaining the survey and asking for their
participation. A mark was placed on the mailing 1list

indicating whether they would participate or not. From the
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group of 104 Arizona dalrymen, only 7 said they would not
like to participate. Thus, leaving a group of 97 dairymen to
be surveyed. Results of the process are summarized in Table

6.
The mailings immediately followed the phone calls.

First a gquestionnaire was mailed along with a letter of
explantion and thanks. A stamped, self-addressed return
envelope was included with the questionnaire. Of the 97
questionnaires mailed, 16 were returned.

After eight days, a postcard was sent to the people
who did not respond to encourage them to send back a
completed questionnaire. Twenty-five questionnaires were
returned following the reminder. This increased the total
number of responses to 41.

Ten days after the postcard was sent, a follow-up
questionnaire was sent to those people who had not yet
responded. This also 1included a letter encouraging their
participation accompanied by a self-addressed, stamped
envelope. This resulted in 7 more completed dquestionnaires
being returned raising the total to 48.

Seven days later we called the remaining people and
asked them why they had not yet responded. This calling
provided the impetous for 10 dairymen to respond. We had
then collected 58 questionnaires.

Ten of the returned questionnalres had been fllled

out improperly. In order to include them in our research it



Table 6.

Rate of Data Collection

Type of Contact Date of Contact Response

Telephone 10-26-86
Mailed 97 10-28-86
Questionnaires

Mailed Postcard 11-5-86
Reminder

Mailed Follow-up 11-15-86
Questionnaire

Telephone 11-22-86
Personal Dairy 1-15-87
Visits

Sent Questionnaires 1-29-87
by Certified Mail

Personal Dairy 2-5-87
Visits

97 Producers said they
.would respond

16 Questionnaires Returned

25 Questionnaires Returned

7 Questionnaires Returned

10 Questionnaires Returned

Corrected 8 Questionnaires

12 Questionnaires Returned

Corrected 2 Questionnaires

40
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was hnecessary to have the questionnaires corrected. The
researchers made personal visits to these dairymen and had
them £ill in the nessecary information correctly. Eight of
these questionnaires were then usable increasing the total
usable to 56. Finally, questionnaires were sent by certified
mail to the remaining dairymen. Twelve: were returned
bringing the total to 7b. Of the 70, 6 were filled-out
incorrectly or the dairymen refused to £ill them out fully.
Personal visits were made to 2 dairies to correct their

questionnaires thus raising the final, usable total to 66.

Survey Crediblity

Sixty-six wusable questionnaires out of a possible
97 then raises a question. Could the survey be biased with
respect to the size of dairy? A check was then made to see
if a particular category of all the dairies returned
relatively more questionnaires than the other categories. A
close similarity was found between the percentage of dairies
in each size category and the percentage of respondents from
each category. The conclusion can then be drawn that dairies
of all sizes responded equally and the information is not
biased. Table 7 shows the percentages of pophlation and
respondents from each size category.

To 1insure that an adequate number of respondants
represented the different size categories equally a

statistical test was used called the Kolmogorov-Smirnov
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e AC £
Category Responding
% of Population % of Population
Herd Size Constituting Category Responding
<250 19% 24%
250-499 38% 33%
500-749 23% 20%
750-999 : 10% 9%

>1000 : 10% \ 15%
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test. This test compares the population distribution and the
sample distribution to determine if they are similar. 1It is
based on the D statistic which is the maximum difference
found between the sample distribution, Fn(x), énd the
population distribution, F*(x).

D = sup [F_(x) - F (x)]

The null hypothesis is that the two size
distributions are equal. In this case Dn was found to be 5%
and the number of categories was 5. From the table of D
statistics it was found that the rejection region at the

.05 significance level was .56. The null hypothesis cannot
be rejected since Dn < .56. Therefore, the conclusion can be

made that the sample distribution agrees very closely with

the population distribution.



Chapter 4
ANALYSIS OF THE DATA

The purposes of this chapter are to identify and
quantify the wvarious sources of risk affecting Arizona
dairymen today and to analyze and evaluate production,
marketing, and financial strategies which dairymen use in

managing their risk.

Aggregate Characteristics of Arizona Dairymen

The average age of Arizona dairymen is 46 years.
Only six of the respondents were under.30 years of age
(Table 8). The largest group, 19 (29%), was between 30 years
and 40 years. Fourteen were between 40 and 50. Sixteen were
between 50 and 60. Ten were over 60. The small number, 6
(9%), that were under 30 shows that the initial investment
of a dairy causes a high barrier of entry into the sector.

The years of experience of the dairymen are evenly
distributed from 6 years to 60 years (Table 9). The average
is 25 years of experience. Consequently dairy farming in
Arizona is very stable and people enjoy staying with their
dairies.

The size of the dairies in terms of acres varied
from 10 acres to 800 acres. The majority, 59%, were less
than 100 acres with 41% less than 50 acres. Only 22% of the

44



Table 8. Ages of Arizona Dairymen

Years Number Percentage
<30 6 9%
30-39 19 29%
40-49 14 22%
50-59 16 25%
>=60 10 15%

Table 9. Years of Experience

Years Numbexr Percentage
<10 9 14%
10-19 13 V 20%
20-29 18 27%
30-39 ' 13 20%
>=40 13 20%

Table 10. Size of Dairy by Lactating Cows

Cows Number Percentage
<250 16 24%
250-499 22 33%
500-749 13 20%

>750 15 23%
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dairies were over 200 acres which corresponds to the 20%
which reported they raised crops in addition to their dairy
operation.

The size of dairies in terms of 1lactating cows
varied much more than in terms of acres and was more evenly
dispersed (Table 10). The largest percentage, 35%, of the
dairies had between 249 and 500 cows. Twenty percent of the
dairies were less than 250 cows. Only 15% of the Arizona
dairies had over 1000 milking cows. The largest operation
had 3000 milking cows. The overall mean for Arizona dairies
is 610 lactating cows.

The gross income of dairymen was found to come
mostly from milk sales, however, cattle sales and other
income plays a significant role in their operations. Milk
sales average between $500,000 and $1,000,000. Costs of
operating dairies matches the high revenues. Forty-six
percent of the respondents reported their taxable business
income as negative (Table 11). Eighteen percent reported
taxable incomes between $0 and $19,000. These incomes are
surprising considering typical revenues of nearly 51
million. The high costs associated with dairy farming may
explain why approximatley 20 dairies have sold-out over the
past year.

The net worth of dairies once again is evidence of
the huge amounts of capital needed to start a dairy. The

typical Arizona dairy is worth $1,000,000 to $2,500,000



Table 11. Taxable Business Income of palries

Taxable Income Number Bercentage
Negative-Loss 217 46%
 $0-%$19,999 12 20%
$20,000~%$49,999 8 14%
$50,000-$99,999 7 12%
$<100,000 5 8%

Table 12. Net Worth of Dairies

Net Worth Number Percentage
$100,000-$499,999 11 18%
$500,000-$999,999 9 15%
$l,000,000—$2,499,999 18 30%
$2,500,000-$4,99,999 13 22%

<$5,000,000 9 15%

Table 13. Ownership of Arizona Daries

Type of Ownership Percentage
Individual Proprietorship 56%
General Partnership 17%
Limited Partnership 6%
S-Corporation 9%

Regular Corporation 11%
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(Table 12). A third of the dairies fall lnto thls category.
It follows that debt is common to nearly all the dairies.
It is common for a typical Arizona dairy to have a short-
term debt of nearly $250,000. Long-term debt was even higher
for Arizona dairymen with a high percentage falling between
$250,000 and $500,000. Twenty-two percent of Arizona
dairymen have long-term credit of over $1,000,000.

Ownership of Arizona dairies is mostly in the form
of individual proprietorships (Table 13). Fifty-six percent
of the respondents solely owned their dairies. Seventeen
percent were general partnerships, 6% were. limited
partnerships, ‘9% were S corporations, and 11% were regular
corporations.

The dairymen were asked if they would participate in
a government buy-out program if another one would be
implemented. Under this program the government would buy the
dairy and sell the cows. The dairymen could not reenter the
dairy business for 5 years. Twenty-six percent said they
would seriously consider it. Forty-eight percent said they
would not participate. Twenty-six percent were undecided.
Since 26% would enter the program and 26% were undecided it
is safe to assume that it is an attractive program and this
explains why it was successful the first time it was
introduced.

Each dairyman was then asked if they planned to

relocate thelr operation. Forty-four percent said relocating
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was In thelr future plans. Thirty-nine percent were not
thinking of relocating while 16% were undecided. The large
number of farmers planning to move is surprising especially
since urban growth was not ranked very high amoung the
sources of variation. Only 10 dairymen ranked urban growth
at all. When asked if they would relocate and expand 42%
replied "yes". Forty-three percent said "no", and 15% did
not know. It is more difficult to expand for dairymen than
for other agricultural producers because to expand
economically dairies must purchase additional milk base.

The dairy producers were divided on the possibility
of participating in a voluntary reduction program. Thirty
percent indicated that they would reduce production while
39% would not participate. A 1large portion, 31% were
undecided and it seems more information is needed before the
industry can determine if a voluntary reduction program
would be effective.

Producer's Perceptions of Variability Sources

Each dairy producer had a list of 19 sources of risk
from which to choose the 6 they felt were of most concern to
their operation. The aggregate results showed several
sources which were consistently picked.

The sources were ranked by assigning weights to each
response it received. For example, a first place response

was worth 1 point, a second place response was worth 2
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points, third place was worth 3 polnts, etc. The polnts were
added together to give the total score for the particular
source. The source with the lowest score is the one of most

concern (Table 14).

Costs of Operating Inputs

Costs of operating inputs were chosen more often
than any other response. Eighty-five percent of all
respondents selected costs of inputs among their top 6
choices. However, only 11 of 66 placed it first. Twenty-one
producers placed it second. Dairies have high costs
" associated with items that must be purchased regularly in
order to continue to operate. Such costs.are hay, grain,
replacement animals, and wages. These items require a
constant source of funds. Increases in costs of inputs cause
lower returns per cow and directly 1lower profits. Many
producers forward contract these necessary inputs, such as

feed, to insure a smooth flow of operation.

Prices of Outputs

Prices of outputs was the second most common choice
Eor most important source. Obviously prices of output goods
are a significant factor in nearly all businesses. The dairy
business 1is no exception because milk prices have the most
visible impact on income. 1In the dairy business goverpment
programs play a major role in determing the price of milk.

This correlation showed-up on the questionnaire. Government



Table 14. Sources of Variation

Ranking of Importance

(Number of Responses in Each Category)

Sources 1 2 3 4 5 6 NR* Score Rank
Weather 17 7 10 4 10 4 14 249 3
Disease 2 3 4 5 4 3 45 293 4
Prices 16 12 8 7 4 2 17 243 2
Labor 6 4 7 7 4 4 34 345 6
Input Prices 1121 5 9 8 2 10 226 1
Capital Equipment 0 3 2 1 5 6 49 420 11
Loan Availability 3 4 4 2 5 543 387 7
Cost of Credit 1 1 7 6 4 6 41 412 9
Leverage 3 1 3 1 3 154 417 10
Leases 0 0 0 1 1 0 64 457 18
Technology . 1 0 1 2 2 6 54 436 12
Government Programs 5 5 4 11 6 6 29 340 5
Government Laws 4 1 4 4 4 5 44 392 8
Urban Growth 6 1 1 2 2 4 56 439 13
Inflation 0 2 0 1 1 359 444 14
World Situation 0 0 2 1 0 3 60 448 15
Health 0 0 1 0 1 064 456 17
Family 0 0 0 1 0 4 61 455 16
Other 0 0 O O O O 66 462 19

*NR=No Response
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programs had the fourth most number of responses. Simllarly
government laws were ranked by 33% of the producers. The
government obviously plays a major role in the operations of
the dairy sector. Personal discussions with dairy producers
found they have mixed views on government involvment. Some
producers believed they would be better off without it.
Others felt the government was a vital part of the dairy
industry's well-being. Regardless, it is certain that the
government is a major cause of turbulence in the Arizona

dairy industry.

Weather

Weather variability was the third most important
concern to Arizona dairymen. Weather, in this case, |is
indicative only to Arizona or similar regions. Although
Arizona has little worry of blizzards, cold, or wind, the
heat and humidity are enough to make weather the utmost
concern. During the summer months milk production drops
significantly. The production of each cow has been found to
drop as much as 25% in July, August, and September. Also
shade and mist need to be provided for all the cows. The
cows' appetite 1is lower and cows can die of poor health.
Diseases such as mastitis are more common in these summer
months when rainy weather begins. Also, the cows have
reproductive problems during this hot, humid time.

Reproductivity can drop as much as 50%. Twenty-six percent
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of the producers ranked weather number one. Eleven percent
of the producers placed 1t second, and 15% put 1t third.

Only 21% did not rank it at all.

Diseases

Diseases affecting cattle is a natural source of
riék. Diseases can spread quickly with devastating effects
on the dairy. Dairymen need to be constantly alert for signs
of disease and act quickly when detected. Thirty-two percent
of the respondents ranked diseases in their top 6 sources of
variabililty. Mastitus, an inflammation of the mammary
glands, 1is one of the main diseases of concern to the
dairymen. Milk fever, a calcium deficiencey, 1is another
prevalent disease. Disease is an area in which universities

are concentrating their efforts.

Hired Labor

Uncertainties are associated with hired labor.
Forty-eight percent of all respondents selected it as a
major source of risk, 9% ranked it first. Among the
problems are hiring 1laborers that have' a knowledge of
milking cows. Experienced workers quitting is also a common
problem. Probably the most frequent problem occurs in
communication between managers and workers. A large majority
of Arizona dairies employ Spanish speaking workers which
creates communication problems. Dependable workers are

critical to dairies since the milking process must be done



54
on a reqular basis without fail.

Cost of Credit

Cost of credit was a common choice as 23 dairy
operators checked it third, fourth, fifth, or sixth. Only 1
person put it first and 1 person put it second. This
suggests that cost of credit is a top third source of risk
but not one of the critical problems. Cost of credit is a
problem due to the capital intensive nature of the dairy
industry. Short-term and long-term debt is necessary to the
continuity of nearly every dairy. A slight change in

interest rates can cause major changes in net income.

Other Sources

Other factors were not ranked highly but still are
important sources of variability. These include availability
of loans, costs of capital equipment, changes in technology,
urban growth, use of leverage, inflation, world situation,
family plans, health, land leasing, and other factors. All
these sources were ranked by at least one producer except

other factors which was not marked.

Producer's Management Responses to Variability

The methods producers use to counter risk in their
operations are as numerous as the sources of risk. Likewise,
there are several responses that are used more frequently

than the rest. The producers'were given a 1list of 19
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responses to varlablllity and asked to rank the top 6. Agaln
each response was given a score based on how many times It
was selected and how high it was selected. The lower the

score the higher it's ranking will be (Table 15).

Use of Consultants

The wuse of consultants is easily the most important
response to variability. Seventy-nine percent of the
respondents ranked it in their top 6 selections. Sixteen
producers, 31%, ranked consulting as the number 1 method of
reducing risk. The most common type of consulting is that of
nutritionists and veterinarians. Dairymen believe
consultants make such a beneficial difference that they are
willing to pay for their advice. The University of Arizona
is also a source of consulting information but to a lesser

extent.

Communication with Hired Labor

A close second to consulting is communication with
hired labor. This emphasizes personnel relations to insure
proper management.Eighteen percent of the producers placed
communication first. Eighteen percent ranked it second and
15% put it third. Good communication involves accomplishing
a timely flow of operations 1in a designated fashion.
Spanish-speaking workers compound the problem. Good

communicaton might entail spending time with employees to



Ranking of Importance

(Number of Responses in each category)

Responses

4

5

56

6 NR* Score Rank

Enterprise Diversification

Geographic Diversification

Production Diversification

Feed Reserves

Spreading Sales

Forward Contracting
Futures Markets
Consultants
Communication with Labor
Market Information
Government Programs

Farm Organizations
Financial Reserves
Credit Reserves

Debt Management
Management Info. Systems
Flexibility

Pacing Investments

Off Farm Activities

*NR=No Response

16

12

10

1

56
65
61
38
58
34
61
14
12
44
57
53
51
43
43
25
52
41

64

423

458

442

361

436

348

448

251

252

412

443
439
406
381
363
294
427
380

459

11
18
15
5
13
4

17

10
16
14

12

19
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increase thelr wunderstandlng of the process. It also
involves enjoyable relationships and a pleasant working

atmosphere.

Management Information Systems

Management information systems collected the third
highest score of all responses. Forty-one of the 66 ranked
it in their first 6 selections. Ten placed it £first.
Management information systems include keeping accurate and
timely accounting and production records for decision
making. Such practices have been becoming more necessary as
agriculture has become more specialized. The more
efficient operations make better returns and progress. The
use of computers has been incorporated in many of the more

organized dairies.

Forward Contracting

Forward contracting is used by dairymen for two
different reasons. They indicated they liked to contract
for feed when they felt the prices were most tavorable.
Also, the contracting gave them a known production cost to
use in their planning. Four dairymen felt this was the
most important of all responses to risk, 7 felt it was the
second, and 5 felt it was the third. The popularity of this
method of reducing risk is understandable since the cost of

inputs was one of the major sources of risk.
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Feed Reserves

Maintaining feed reserves was the next most common
response with 42% of the respondents ranking it. It only
received 3 first place rankings, but 15 producers put it
either second or third. Use of physical reserves of feed is
valuable to dairies to offset dro&ght or other unfavorable
weather or price conditions. The dairymen of Arizona keep
hay reserves that will last from one to eight months with
an average of 4 and one-half months. They have reserves of

concentrate that will last an average of 2 months.

Debt Management

Debt management is working with primary lenders to
carry over loans, defer payments, refinance or restructure
indebtedness for orderly payoff under adversity. It is a
result of the expensive nature of the dairy business. Debt
is common among the younger half of all dairymen. Debt
management often is the vdifference between continuing
business and bankrdbcy. Twenty-three producers checked it in

their top 6 choices,

Pacing of Investments and Expansion

Pacing of investments involves planning capital
expenditures such as machinery, facilities, 1livestock, and
land purchases to avoid becoming overextended. This response

was ranked by 38% of the respondents. Once again the high
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cost of owning a daliry ils shown to create problems. Starting
an average dalry requlres 2.5 million dollars. Plans must
be made to upgrade the assets at staggered intervals;

otherwise, a shortage of cash or credit burdens are created.

Maintaining Credit Reserves

Producers that do not borrow to their fullest
capacity but leave room for future needs are maintaining
credit reserves. This method of financial risk management
was the elghth most important response to wvariability.
Twenty-three producers ranked it. Only three placed it

first but 13 placed it either fourth, fifth, or sixth.

Other Responses to Variability

The other forms of countering risk that were not
ranked as highly as the previdus forms include: maintaining

financial reserves, market information, £flexibility in

plans, farm organizations, enterprise diversification,
government programs, spreading sales, production
diversification, use of futures markets, off-farm

activities, and geographic diversification.

Consistencies in Selections
Another interesting note was the fact that the
dairymen were somewhat consistent in their rahkings. The
dairymen that ranked the pricing responses highly, such as

forward contracting, also ranked the pricing sources highly,
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such as prices of inputs. The main catergories showing
consistencies were financial, governmental, and personal
management. Table 16 shows the types of sources and
responses that were the most common choices. Three
sources of variability from the top 8 are under the production
category and 4 responses from the top 8 were under the
production management category. Obviously, such things as
finances, production, and prices are the main concerns of
Arizona dairymen while such things as government and

personal aspects are secondary concerns.

Statistical Technigues

The hypothesis to be tested is that economic models
should take into account risk factors which are significant
to the producer. To derive such a conclusion it is
necessary to understand if certain socioeconomic
characteristics of the farmer are related to his
perceptions of risk and his management response.

The socioeconomic information included age, education
level, vyears of dairy experience, income, size of dairy,
legal form of business, net worth, and debt. The
computerized statistical package SPSS was used to calculate
the necessary statistics to find correlations between the
socioeconomic factors and the sources of risk corresponding
to them.

Chi-square analysis was used to determine the



Table 16. Types of Highly Ranked

Sources and Responses

Top 8 Sources Type
l.Input Prices Pricing
2.0utput Prices Pricing
3.Weather Production
4 .Diseases Production

5.Government Programs

Institutional

6 .Labor Production

7.Loan Availability Financial

8.Government Laws Institutional
Top 8 Responses Type

l1.Consultants
2.Communication
3.Management Info. Systems
4 .Forward Contracting
5.Feed Reserves

6 .Debt Management

7.Pacing Investments

8.Credit Reserves

Production Management
Production Management
Production Management
Marketing
Production Management
Financial
Financial

Financial

61
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independence of each risk variable against the socioeconomic
characteristic of the dairymen. Chi-square analysis involves
classifying data into rows by one criterion and into cloumns
by another criterion. The data are represented as frequency
counts in each cell of this contingency table. The expected
cell count is what would be found 1if there is no
relationship between the two variables. This fiqure Iis
compared to the observed cell count. The degree of
independence exhibited by the frequency table involves
computing the difference between the observed and expected
cell counts. This statistic is not good if the cell counts
are small. In this circumstance several similar rows and
columns were combined in order to raise fhese low values. To
do this the categories were collapsed. For example, insteaa
of having 5 categories of herd size there are now two.

The comparisons revealed very few relationships
between the dairymens' individual characteristics aﬁd their
perceptions and responses. There were 304 possible
relationships and of those 21 comparisons showed
significance levels of .20 or less. Nine comparisons were

less than .10. Table 17 lists the relationships found.

Socioeconomic Factors and Sources of Risk
A strong relationship was found to exist between the
producer's education level and his ranking of uncertainties

assoclated with hlred labor. This relationship has a Chi-
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Table 17A:

Sources of Variability for Dairy Producers

Variables

Cost of Operating Inputs by Herd Size1

Availability of Loan Funds by Age2

Changes in Hired Labor by Education3
Weather Variability by Net Worth4

Changes in Hired Labor by Net Worth

Cost of Credit by Net Worth

Government Programs by Long-Term DebtS

Two Herds Sizes:
Two Age Groups: Less than 50,
Two Education Levels:
Two Net Worth Levels:
Two Groups of Long-Term Debt:

WK

Chi-Square Test

(Significance Level) Explanation

14 Large dairies rank input
costs higher than do small
dairies.
.20 Younger dairymen perceive credit as

a greater concern,

.02 More educated dairymen view
hired labor as more
important.

.18 - Impacts of heat on

production will have greater
affects on large dairies.

.15 Large dairies rank hired
labor as a major concern.

.13 Larger dairies with larger
loans are affected more by
credit costs.

.11 ~ Heavily leveraged dairies
make use of government
programs.

Less than 500 cows, greater than or equal to 500 cows.
greater than or equal to 50,

High school graduate or less, more than high school.
Less than one million, one million or greater,

Less than $500,000, greater than or equal to $500,000.
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Variables

Government Laws by Short-Term Debt6

Changes in Hired Labor by Buyout Program7

Weather Variability by Relocating8

Product Prices by Relocating

Changes in Hired Labor by Relocating

Three Groups of Relocation Decisions:
Three Groups of Expansion Decisions:

A0 00~ O

Chi-Square Test
(Significance Level)

O Three Groups of Voluntary Reduction Decisions:

Yes, No, Undecided.
Yes, No, Undecided.
Yes, No, Undecided.
Yes, No, Undecided.

Explanation

Dairies with little
production credit are more
concerned with government
laws.,

Dairies objecting to the
program have more labor
concerns,

Perceptions of weather
affect decisions concerning
relocation plans.

Dairies planning to relocate
rank product prices higher.

Dairies wishing to relocate
have more labor concerns.

Two Groups of Short-Term Debt: Less than $500,000, greater than or equal to $500,000.
Three Groups of Buyout Program Decisions:
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Table 17B: Management ReSpoﬁses to Variability by Dairy Producer

Chi-Square Test

Variables (Significance Level) Explanation
Maintaining Feed Reserves by Herd Size .01 Large dairies are more

dependent on maintaining
feed reserves,

Management Information systems by Herd Size .13 Small dairies placed more

emphasis on management
systems.
Forward Contracting by Age .05 Younger dairymen believe forward

contracting is a useful tool.

Communication with Hired Labor by Age .05 Younger dairymen are more
concerned with communication
with labor.

Debt Management by Age .12 Younger dairymen place more
emphasis on debt management as
as a risk management tool.

Maintaining Feed Reserves by Education Level .12 Higher educated dairymen
keep more feed reserves,

Maintaining Feed Reserves by Long-Term Debt .14 ' Dairies with high debt view
feed reserves as more
important,

Market Information by Long-Term Debt .02 Dairies with large debt
follow market information
more.

Use of Consultants by Short-Term Debt .08 Dairies with less short-term

debt use consultants much
more.
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square significance level of .0190. This suggests that more
educated producers perceive hired labor as a major part of
their operation and possibly employ more labor than 1less
educated producers.

A similar relationship was found to exist between
the amount of production credit an operator had in use and
government laws and reqgulations. The dairymen with less
short-term debt ranked government laws significantly higher
as a source of risk. The relationship between short-term
credit and government laws has a significance 1level of
0.0267.

Similarities were found between the producer's
opinion on the buyout program and hired 1labor. Producers
saying they would not participate in another buyout program
ranked hired 1labor much higher than those who would
participate. This had a significance of .0239. Those
producer's planning to relocate their operation also ranked
hired labor very highly. The relationship has a significance
of .0218.

The strongest correlation found was that between the
number of lactating cows and maintaining feed reserves. As
the milking herd size increased so did the importance placed
on feed reserves. This relationship was significant at

0.0098.
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Age was a large factor when determining what group
of producers use forward contracting. Operators under 50
used forward contracting as a method of reducing risk much
more than those over 50. Those operators under 50 years of
age probably are more flexible to change; whereas, those
over 50 are comfortable with their traditional methods of
purchasing and marketing and do not wish to change. The
significant level was .0520. Age was also an influencial
factor when tested with communication with hired 1labor.
Younger dairymen ranked communication with hired labor much
higher than older dairymen. It was significant at .0511.

Long-term debt seemed to be related to how much a
producer uses market information. Heavily indebted dairymen
use market information to lower their risk of changing
prices much more than dairymen with lower levels of debt.
This has a Chi-square significance of .0207.

Short-term credit was found to be tied to the
reliance a dairyman places on consultants. Dairymen with a
high operating debt do not use consultants as much as those
with low operating debts. This could suggest that producers
feel they will be further ahead by making 1loan payments
than by paying consultants. This is significant at 0.0849.

Those operators not wishing to participate in
another buyout program seem to use forward contracting to

hedge against risk much more than those indicating that they
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would participate. Chi-square analysis was significant to
0.0694.

Dairymen not wishing to expand their operation size
tend to place more importance on keeping adequate feed
reserves. This was a strong correlation with a significance
of 0.0165.

Dairymen in favor of a voluntary reduction plan
ranked communication with hired labor as an important risk
management tool. The significance was found to be 0.0230.

There are some definite correlations between the
sources and responses to risk and a dairymen's socioeconomic
make-up. This implies that there are certain psychological
variables that are present that cause producers to make
decisions and have definite tendencies. The hypothesis that
all dairymen perceive the "~world differently is true,
however. There was 1little noteable commonality among the
producers of Arizona based on their individual socioeconomic

factors.



Chapter 5
SUMMARY AND CONCLUSIONS

Environmental turbulence is a fairly new concept
that is used to describe the wide range of problems
encountered by modern business firms. Firms today are
becoming more specialized and therefore more dependant upon
outside firms for inputs necessary for operation. For
example, few modern farms produce their own feed,
fertilizer, food, or seed. Instead they utilize the services
of consultants, bankers, and farm supply companies. This
increased dependence on thevsurrounding environment causes a
more turbulent woiking world with more emphasis on human
interacfion. In addition, firms may not solely be as
concerned with profit maximization as traditional theory
will state. Businesses may be more concerned with maximizing
sales, not profits, in order to maintain a competitive-
~position within the industry. Others may be more concerned
with company size by total assets or employee number while
meeting a required profit constraint. Some firms prefer
stability, market share, research, or meeting goals over
maximizing profits. Firms must plan for things besides
methods of profit maximization. A few other considerations

are: pollution, fluctuations in economic activity,

69
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Inflatlon, after sale service, governmental regulatlons,
etc.

Studies have shown that psychology plays an
important role in economic decision making. People making
decisions for themselves will think differently than when
making decisions. for their company. Risk is one of the most
important reasons why people are not consistent in their
decisions and goal planning. Everybody perceives risk
differently. Some people are risk lovers and others are risk
averse and they plan their lives accordingly.

Agricultural firms operate in an extremely uncertain
environment. Farm operators must face uncertain yields and
flucuating input and output prices. Agriculture is now in a
world wide market where events around the world can affect
domestic prices. Government programs have created an
unstable environment for farmers. Many different programs
have been tried but few have made 1lasting impacts. For
example, the Environmental Protection Agency has changed the
farming world by setting new laws and regulations. For the
farmer the current environment means less £freedom and
increasing uncertainty.

Research on risk in the agricultural sector has
focused primarily on profit maximization and has been based
on output prices and yields. However, discrepencies have
been shown to exist between actual farming behavior and

predicted farming behavior. The hypothesis that was tested



71

was 1f certain risk factors on the input side should be
included in risk research models. Do such things as weather,
hired labor, or interest rates play a role in an operator's
decision making process? Another objective of this research
was to determine if the decisions of farm operators are
influenced by their socioeconomic characteristics. Do such
things as age, education,‘or wealth influence how operating
decisions are made?

The dairy sector has historically been overlooked by
agricultural risk researchers. This is because it has been
unique and 1less exposed to risk than other sectors of
agriculture. Dairymen have a product for sale daily,
therefqre a constant cash flow and more chance of obtaining
credit when needed. Dairy has been involved in beneficial
government programs as result of powerful political
lobbyists._ Furthermore, they have had a very organized
marketing structure with surpluses being converted into
cheese and butter.

Risk has become more prevalent in the dairy business
today as dairy policy 1is uncertain, input prices are
variable, and financial risks are more common. This unstable
environment has prompted more research on risk in dairy
farming.

The research in this proJect is based on a survey of

all dairy operations within the state of Arizona. A modified
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verslon of Dlllman's "total deslign method" was used., The
modified total design method is a combination of telephoning
and mailing each person in the population to be tested. It
was also necessary to make personal dairy visits to gather
the needed information. A typical response rate in a census
of an agricultural group is expected to be rather 1low.
However, the modified total design method resulted in a 70%
respoﬁse rate from the population of Arizona dairymen.

Thev questionnaire asked the dairymen their
sociceconomic information such as age, education level,
years of experience, income, size of dairy, 1legal form of
business, net worth, and debt. These statistics were then
used to classify dairymen into groups to £ind correlations
between their individual characteristics and how they
perceive and respond to risk.

The average age of the dairymen was found to be 45
years with an average of 25 years of dairy experience. The
dairies had a mean of 610 milking cows. The dairies had a
wide range of gross incomes with the 1largest percentage
being between $500,000 and $1,000,000. However, most dairies
reported negative taxable incomes or less than $20,000. The
net worth of an average Arizona dairy is between $1,000,000
and $2,500,000. The dairymen also have sizeable debts. A
typical Arizona dairy has a short-term and long-term debt of
$500,000. Most dairies are owned by one individual. However,

general partnerships and corporations are not uncommon in
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the industry.

The top 6 sources of variability were selected, 1in
order, from a list of 19 by each respondant. The data was
compiled and analyzed by use of the computerized statistical
package SPSS. The sources of risk which caused the greatest
concern were costs of operating inputs, prices of outputs,
weather, diseases, hired labor, and cost of credit. Other
factors included cost of capital equipment, availability of
loan funds, changes in technology, urban growth, wuse of
leverage, inflation, world situation, family plans, health,
and land leasing.

Producers were given a 1list of 19 management
responses used to manage risk and asked to select the top 6
in order. The overall ranking of the most popular choices
were calculated. The most common selections were use of
consultants, communication with hired 1labor, manageﬁent
information systems, forward contracting, maintaining feed
reserves, and debt management. Other factors were pacing of
investments, maintaining credit reserves, financial

reserves, market information, flexibility in plans, farm

organizations, enterprise diversification, government
programs, spreading sales, production diversification,
futures markets, off-farm activities, and geographic

diversification.

The theory that each individual producer makes
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declsons unlquely and unpredlictably 1s true. .\ few
relationships were found to exist among the producers
concerning the reasons they made certain decisons. O0Overall,
it was determined that each producer has different
motivations and 1is unique in his decsion making process.
Chi-square analysis was the statistical technique wused to
reveal correlations that did exist between the producers'
socioeconomic information and their perceptions of risk.
Relationships were found to exist between the producers'
education level and their ranking of changes in hired labor;
between amount of short-term debt and their ranking of
government 1laws and regqulations; between their opinion of
the buyout program and hired 1labor; also between those
planning to relocate and hiréd labor.

Chi-square analysis was again wused to identify
relationships. The relationships analyzed were those between
management responses to risk and socioeconomic
characteristics. The number of lactating cows determined the
importance placed on feed reserves. Age was a large factor
influencing the use of forward contracting. Long-term debt
dictates to what extent producers use market information,
while short-term debt was tied to the reliance a dairyman
places on the wuse of consultants. Those operators not
wishing to participate in another buyout program also do not
wish to use forward contracting. Dalirymen wishing to expand

placed more importance on feed reserves. Those in favor of a
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voluntary reduction plan ranked communication with hired
labor as an important risk management tool.

The commonality between a producers' socioeconomic
characteristics and the decsions they make is proof that
psychology and economics are closely related. This is not
surprising since economics is a science of decison. making
and decisions are largely based on how an individual thinks
and perceives risk. Risk perceptions are a key factor in the
decision making process. Therefore, risk variables should be
used more often in agricultural economic models. Rather than
focusing on output yield and price variability, factors from
the input side of production should enter into risk research
models. Specifically, thé risks associated with input
prices, weather, diseases, government programs, labor, and
financiﬁg should be entered into risk research of the.dairy
sector.

Further research may find that a producer's actions
are more influenced by his risk perceptions than by his
desire to make the most profit possible. Research should be
conducted to determine to what degree a producer will trade
his reputation and integrity for profit. To what extent will
a producer profit at his neighbor's expense? Issues
concerning production and psychology are beginning to arise
and the two are not separable. Psycho-economics 1is a

relatively new field that is just beginning to be explored.
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