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Risk Management Education: An
Examination of Crop Producers’
Participation in Recent Programs and of
Their Desire for Additional Training

Thomas O. Knight, Keith H. Coble, George F. Patrick, and

Alan E. Baquet

Risk management education has been a focus of U.S. farm policy since 1996. In support
of significant ongoing United States Department of Agriculture (USDA) educational ef-
forts, this study examines agricultural producers’ educational needs and interests. Data
obtained through a survey of crop producers are used in probit models examining interest
in additional training in five areas including forward contracting, futures and options, crop
yield insurance, crop revenue insurance, and financial management. The study results
should be useful in determining appropriate risk management education program content
and in identifying and tailoring to specific target audiences.

Key Words: commodity futures, commodity options, crop insurance, forward contracting,

risk management

JEL Classifications: D81, D83, Ql6

Risk issues have dominated U.S. farm policy
deliberations since the 1996 FAIR Act was
signed into law. Enactment of this legislation
and contemporaneous trade liberalization mea-
sures stimulated a vigorous debate regarding
the capacity of farmers to cope with the loss
of income-stabilizing deficiency payments
(Collins and Glauber). This debate intensified
in 1998, when regional yield losses and com-
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modity price declines led to a substantial drop
in net cash farm income from market sources.
Disaster legislation, passed in that year,
marked the first departure since 1994 from a
policy objective of avoiding reliance on ad hoc
disaster assistance. Similar legislation in 1999
and 2000 raised direct government payments
to farmers to record levels of more than $20
billion in each year. This repeated resort to ad
hoc disaster programs led the 106th Congress
to focus on strengthening the farm income
safety net, with lengthy deliberations culmi-
nating in enactment of the Agricultural Risk
Protection Act of 2000. Additional risk pro-
tection was incorporated into the Food Secu-
rity and Rural Investment Act of 2002 in the
form of counter-cyclical payments designed to
mitigate the effects of troughs in commodity
price cycles. These payments were added to
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the preexisting fixed payments and the mar-
keting loan programs. In total, an additional
$37.6 billion over 6 years was added to com-
modity program spending.

Throughout the period since 1996, public
policies directed toward strengthening the
farm income safety net have emphasized the
importance of risk management education.
Provisions of the FAIR Act directed the
USDA to provide appropriate risk manage-
ment educational programs for U.S. farmers.
Further, the act amended the National Agri-
cultural Research, Extension, and Teaching
Policy Act of 1977 to include improvement of
risk management in the agricultural industry
as one of eight specific purposes of agricul-
tural research, extension, and education. Thus
the FAIR Act clearly established risk manage-
ment education as a policy priority. In re-
sponse to this mandate, the Secretary of Ag-
riculture designated $5 million in fiscal year
1998 funding to support a risk management
educational initiative.

Continued federal government commit-
ment to risk management education was evi-
dent in the Agricultural Risk Protection Act of
2000. This legislation provided $5 million an-
nually for fiscal years 2001-2005 to enhance
educational programs of the Risk Management
Agency (RMA). An additional $5 million per
year was provided for risk management edu-
cational programs to be supported through
competitive grants programs administered by
the Cooperative State Research, Education,
and Extension Service (CSREES). Other sec-
tions of the Act were less explicit in their ed-
ucational objectives, but may direct additional
financial support to risk management educa-
tion.!

Given a continuing policy emphasis on risk
management education, it is essential to un-

! In addition to risk management education, ARPA
focuses heavily upon strengthening the federal crop in-
surance program. Provisions of the act are expected to
increase crop insurance program expenditures by $8.2
billion over a 5-vear period. Much of this increased
support is in the form of higher crop insurance pre-
mium subsidies. Another major area of concentration
is expansion of the program to cover more crops and
regions, with a significant emphasis on specialty crops.
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derstand agricultural producers’ educational
needs and interests. The purpose of this paper
is to examine these issues, making use of data
obtained through a four-state survey of crop
producers conducted in support of the USDA’s
1998 risk management education initiative.
Specifically, we summarize survey results re-
lating to past risk management educational
program participation, the role of extension
personnel in those programs, and producers’
ratings of alternative learning methods. Then
we present results of probit models examining
producers’ interest in additional training in
five areas of risk management including for-
ward contracting, futures and options, crop
yield insurance, crop revenue insurance, and
financial management. The survey results and
analysis we report are unusual in that they pro-
vide in-depth analysis of educational needs,
desired program emphasis, and target audience
composition at an early stage of a major ed-
ucational initiative directing $50 million to-
ward risk management education over a 5-year
period.

The remainder of this paper is organized as
follows. Historical developments in risk man-
agement education and prior studies examin-
ing risk management educational issues are re-
viewed. A conceptual framework for the
analysis is developed based on models of hu-
man capital investment. Survey procedures are
described and results are presented examining
past educational program participation, the in-
structional role of extension personnel in those
programs, and producers’ ratings of alternative
learning methods. This is followed by probit
model results examining factors influencing
producers’ desire for additional risk manage-
ment training. In the final section, we sum-
marize the study results and comment on their
implications.

Historical Perspective and Prior Studies
Historical Perspective

The genesis of risk management education in
agricultural economics is indistinct because

risk considerations were incorporated into
some educational programs before risk was
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viewed as a separate subject matter area. John-
son traced the origins of risk management ed-
ucation to the period when theorists, such as
Knight, began to grapple with the economic
implications of risk for firm decision making,
stating,

Beginning in the [nineteen] thirties, the
changes, imperfections in knowledge, and
foresight which bothered such theorists as
Knight began to bother farm management
men employing “‘normal™ and “‘average”
data in farm planning, budgeting, and credit
work. Thus it was natural that these workers
would attempt to use the new managerial
concepts being developed by general theo-
rists. . . (p. 41)

Heady, however, argued that by the mid-1950s
the treatment of risk in educational programs
remained inadequate, stating the effectiveness
of educational efforts for farmers was dimin-
ished due to several apparent assumptions in-
cluding ““[that] all expectations are held with
subjective certainty . . . [and that the] firm has
the single goal of profit maximization™ (pp.
59-60).

A clear area of progress in risk manage-
ment education in the 1960s and 1970s was in
educational programs on commodity market-
ing. At least by the early 1960s, university ex-
tension faculty were conducting marketing and
outlook programs to assist crop producers in
evaluating alternative postharvest marketing
strategies, with management of seasonal price
risk as a primary goal (Grimes). Introduction
of live cattle and hog futures contracts in the
mid-1960s gave impetus to an intensification
of marketing educational programs focusing
on use of futures hedging as a pricing and risk
management technique.? However, explicit
consideration of risk management in more
broadly focused educational programs pro-
ceeded at a slower pace. For example, as late
as 1980 Walker and Nelson concluded that

> Grimes observes that although exchange-traded
grain futures contracts predated livestock contracts by
several decades, commodity programs diminished the
importance of those contracts as risk management tools
for crop producers. Thus the introduction of livestock
futures contracts stimulated greater interest in educa-
tional programs on futures hedging.
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there was “‘[little evidence] of significant ef-
forts in either classroom teaching or extension
to apply the concepts of decision making un-
der uncertainty in farm management™ (p. 29).

An early effort to develop a comprehensive
risk management educational program for
farmers was a 1975-1978 project titled **Deal-
ing With Risk in Farm Decision Making.”
Through this project, extension personnel at
Oklahoma State University, Oregon State Uni-
versity, and other land-grant institutions de-
veloped and tested an extensive set of instruc-
tional materials, which were made available to
extension economists in all states. A second
early initiative in risk management education
was the Federal Crop Insurance Corporation’s
formation, in 1982, of an extension advisory
committee, through which it supports risk
management educational activities.

Since the early 1980s, risk considerations
have been incorporated into educational pro-
grams at an accelerating pace. Advances in
computing technology have facilitated this
progress by allowing introduction of analytical
methods, such as Monte Carlo simulation, into
software packages developed to serve as man-
agerial decision aids and support educational
programs. Aside from the significant influence
of these technical innovations, several factors
have contributed to increased application of
risk analysis techniques. Primary among these
factors is an increased need for such analysis
created by (a) greater policy emphasis on an
expanding set of alternative federally subsi-
dized crop insurance products, (b) introduction
of commodity options and a broad range of
new alternative forward contracting mecha-
nisms, and (c¢) the possible risk increasing ef-
fects of trade liberalization and the FAIR Act.

Prior Studies

Although risk management has been a focus
of educational programs for approximately 20
years, the body of literature addressing risk
management educational issues is scant. Pa-
pers by Nelson and Harris and Holt and An-
derson described early efforts in development
and delivery of extension educational pro-
grams placing primary emphasis on risk anal-
ysis. More recent studies by Anderson and
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Mapp and Selley and Wilson have explored
agricultural economists’ perspectives on a
range of issues relating to the effectiveness of
risk management educational programs. An-
derson and Mapp conducted in-depth inter-
views with extension economists experienced
in risk management education. A theme that
runs throughout their qualitative analysis of
the interview responses is that the participat-
ing educators found risk management a chal-
lenging topic to “‘sell” to agricultural produc-
ers. Selley and Wilson conducted a national
survey of agricultural economists involved in
risk management research and extension. In
general, their results supported Anderson and
Mapp’s findings regarding economists’ per-
ceptions that producers showed limited recep-
tiveness to risk management programs. Good-
win and Schroeder used data from a 1992
survey of Kansas Farm Management Associ-
ation members to investigate factors affecting
participation in marketing/risk management
educational programs and adoption of for-
ward-pricing methods. Binomial probit mod-
els examined educational program participa-
tion decisions, with results indicating that the
probability of participation increased with
farm size, years of education, the proportion
of total farm acres in crops, and financial le-
verage (measured by the debt-to-asset ratio).
Producers who expressed a preference for
business risk were also significantly more like-
ly to attend, as were farmers who spent more
hours per week reading farm publications.
Factors associated with decreased educational
program participation were years of profes-
sional farming experience and distance from
the farm to the nearest town.

In summary, the literature to date raises
questions regarding the likely success of risk
management educational programs. Although
early studies (Nelson and Harris; Holt and An-
derson) reported successful experience in risk
management educational efforts, more recent
studies (Anderson and Mapp; Selley and Wil-
son) have revealed that many educators have
not found producer audiences receptive to risk
management training. Importantly, all of these
studies, as well as that of Goodwin and
Schroeder, were conducted prior to the signif-
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icant farm and trade policy changes of the lat-
ter half of the 1990s. Thus changes in the busi-
ness may have
producers’ interest in risk management, so that
future educational initiatives will be better re-
ceived and achieve greater success. The sur-
vey results and analysis reported in the re-
mainder of this paper are intended to
illuminate this issue.

environment increased

Conceptual Framework

Goodwin and Schroeder propose Ben-Porath’s
model of human capital investment as an ap-
propriate framework for evaluating education-
al program participation. In this model, the
production function through which an individ-
ual invests in human capital is given by

(1) O, = Bls,K)P D2,

where (, is the quantity of human capital pro-
duced in time period 1; K, is the current stock
of human capital; s, (0 = s, = 1) is the pro-
portion of time devoted to human capital pro-
duction versus production of market goods; D,
is the quantity of purchased inputs devoted to
human capital production; and B, B, and B,
are parameters. Human capital augmentation
or net human capital investment in any time
period, which may be positive, zero, or neg-
ative, is given by

2 K =0 -3,

where K, is the derivative of K, with respect
to #, and & is the rate at which human capital
deteriorates. Investment cost is expressed as
(3) I, = oK, + PD,

where «, is the rental rate on human capital
(i.e., the value of a unit of human capital in
the production of market goods), and P, is the
price of the purchased input. The minimum
cost of any level of human capital investment
is obtained by minimizing Equation (3) sub-
ject to Equation (1). From this, marginal cost
is derived and equated to the associated mar-
ginal benefit—which is equal to the discount-
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ed net return from the capital investment at
rental rate o, and interest rate r over the re-
mainder of the planning horizon—to obtain
Equation (4) as an expression for optimal pro-
duction of human capital in any time period.

B{JB] )EBFB:N[I—H:—MJ(Bzao)ﬂzfﬂ Bi—B2)
@ 0 =B &7
B”( B.P,

r+3a
b4 [l — g~ (r+8)T- f!jiB|+|§jll’lr-Ul"‘02"

A primary implication of the result in
Equation (4) for educational program partici-
pation is that optimal investment depends on
the length of planning horizon, T — 1, such
that investment decreases as an individual ap-
proaches retirement (note that in Equation [4]
Q; = 0). It can also easily be shown that Q,
increases in the parameters of the production
function (f,, B,, and B;). This indicates that,
ceteris paribus, an individual with greater in-
herent learning ability, as reflected in larger
values of these parameters, will invest more
heavily in the production of human capital.
Further, if general education such as college
or prior training in a specific subject matter
area enhances learning efficiency through an
increase in one or more of these parameters,
then optimal investment will be increased.

Survey States, Procedures, and Responses

The four states participating in our project are
Indiana, Mississippi, Nebraska, and Texas.? A

*The survey targeted producers of major field
crops: specifically corn and soybeans in Indiana and
Nebraska, cotton and soybeans in Mississippi, and cot-
ton and grain sorghum in Texas. These states were cho-
sen in part because scientists at land grant institutions
in each state were collaborating in the study. Impor-
tantly, however, crop agriculture in these states is rep-
resentative of the Midwest (Indiana and eastern Ne-
braska), the Central and Southern Great Plains
(western Nebraska and Texas), and Mississippi Delta
(Mississippi)—four major U.S. field crop production
regions. The possibility of a national survey was con-
sidered. However, the resources available for the sur-
vey would not have allowed sufficiently dense sam-
pling at the national level to support much of the
analysis that was planned to be conducted with the
survey data. Sections of the questionnaire focused on
general farm business and farm operator characteris-
tics, perceptions of risk and usefulness of alternative
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survey of crop producers was conducted in
these states during March and April of 1999.
Survey questionnaires were developed by the
collaborating project investigators in cooper-
ation with a National Agricultural Statistical
Service (NASS) survey specialist and other
agricultural statisticians in the four state NASS
offices. During this process, the questionnaires
were reviewed by agricultural economists and
members of the project’s advisory committee.
Clarity of the questions was further strength-
ened through individual and group sessions in
which agricultural producers completed the
questionnaire, commenting on any questions
they found ambiguous, difficult to answer, or
otherwise problematic.

NASS databases were utilized to generate
stratified random samples of farms for inclu-
sion in the survey mailings.* A complete de-
sign type process was followed by the state
NASS offices in conducting the survey. Initial
mailings included the survey questionnaire
and a cover letter that solicited participation
and offered assurance of respondent confiden-
tiality. This was followed by a postcard re-

risk management practices, agricultural policy prefer-
ences, and risk management educational needs. All
data utilized in this study come from the general in-
formation and risk management education sections of
the questionnaire which were identical for all states, or
from questions in other sections that were not state-
specific.

* Stratum designations were based on NASS esti-
mated gross farm revenue for the previous year, with
four size strata defined for revenue ranges of $25,000—
$99.999 (size stratum 1); $100,000-$249.999 (size
stratum 2); $250,000-$499,999 (size stratum 3); and
$500,000 or more (size stratum 4). Of 1,304 survey
participants whose responses were sufficiently com-
plete for inclusion in our analysis, the distribution by
size stratum (percent in each size stratum) was as fol-
lows: size stratum 1, 25.5%:; size stratum 2, 29.0%;
size stratum 3, 17.1%; and size stratum 4, 28.4%. For
Indiana the distribution across size strata was size stra-
tum 1, 21.0%; size stratum 2, 22.2%; size stratum 3,
25.1%; and size stratum 4, 31.7%. The size stratum
distribution for Mississippi was size stratum 1, 9.5%:;
size stratum 2, 22.8%:; size stratum 3, 27.2%; and size
stratum 4, 40.5%. For Nebraska the distribution was
size stratum 1, 12.6%; size stratum 2, 27.0%:; size stra-
tum 3, 30.6%: and size stratum 4, 29.7%. And for Tex-
as the distribution was size stratum 1, 21.1%; size stra-
tum 2, 22.4%; size stratum 3, 22.7%:; and size stratum
4, 33.8%.
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minder in approximately 2 weeks. A second
copy of the questionnaire and cover letter were
mailed to all nonrespondents after a similar
time interval. A total of 6,810 farms were in-
cluded in the initial mailing. A total of 1,812
useable questionnaires were returned, for a re-
sponse rate of 26.6%. Of the returned surveys,
1,304 are incorporated into our analysis, based
on completeness of all pertinent information.

Past Educational Program Participation
and the Role of Extension Personnel

In this section, we summarize survey results
regarding past risk management educational
program participation. Educational programs
in three subject matter areas—marketing, crop
yield and revenue insurance, and financial
management—are separately considered. Is-
sues examined include (a) whether respon-
dents participated in educational programs in
the subject matter area during the past 3 years,
(b) number of hours of training completed by
educational program participants, and (¢) the
instructional role of extension personnel in
those programs. Results are summarized by
farm operator age strata, because of the central
role of age or length of planning horizon in
human capital investment decisions.’ To facil-
itate concise presentation, stratum means are
reported graphically in Figure 1. Also sum-
marized are results of r-tests for statistical sig-
nificance of differences in strata means.
Responses regarding educational program
participation rates during the past 3 years are

3 It is appropriate to further clarify the reasons un-
derlying the reporting format chosen. Size (estimated
income) stratification was used in sampling not be-
cause farm size was considered the factor of central
interest, but because it was necessary in order to obtain
a sample with substantial representation of all but the
smallest farms, which would predominate with non-
stratified random sampling. The results are summarized
by age strata because age is the best proxy available
for length of planning horizon that, as discussed in the
previous section, is expected to play a central role in
human capital investment decisions. The overall per-
centage of respondents in each of the age strata was
reasonably uniform: stratum 1 (operator age 40 and
under), 19.5%:; stratum 2 (operator age 41-50), 32.9%;
stratum 3 (operator age 51-60), 27.0%; and stratum 4
(operator age over 60), 20.6%.
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presented in panel (a) of Figure 1. These re-
sults indicate substantially higher participation
in marketing programs than in programs on
crop yield and revenue insurance or financial
management. Patterns of participation in mar-
keting and financial management programs
across age strata are consistent with the im-
plications of Ben-Porath’s model: participation
decreases with farm operator age. However, a
similar pattern of participation is not revealed
for educational programs focusing on crop
yield and revenue insurance. A possible ex-
planation for this result is that information on
frequently changing federally subsidized in-
surance programs is considered to have a rel-
atively short useful life. This may have an
equalizing effect on valuation of this infor-
mation by farmers of different ages.®

Average hours of training for educational
program participants is presented in panel (b)
of Figure 1. Marketing program participants
indicate having engaged in a substantial
amount of training—approximately 13 to 16
hours over the past 3 years—with no signifi-
cant differences among the age strata. Crop
yield and revenue insurance program partici-
pants engaged in fewer hours of training—
from 4 to 7 hours—with no clear pattern in
differences among age groups. Like marketing
program participants, farm operators who at-
tended educational programs on financial
management completed a substantial number
of hours of training. The pattern in hours of
training across age strata is similar to the pat-
tern in program participation, with the excep-
tion of farm operators in the youngest age stra-
tum who were more likely to participate in
financial management programs but report
having engaged in fewer hours of training than
farm operators in age strata 2 and 3.

The questions summarized in panel (c) of
Figure 1 asked education program participants

® An extreme example of what we are describing
would be an insurance program with provisions that
are completely changed every year, such that, in the
context of Ben-Porath’s model, information on the pro-
gram obtained in period f has value in year r + 1 only.
All else equal, this information would be valued equal-
ly by all producers except those in their retirement year
(time period T'), for whom it would have no value.
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Figure 1. Participation in Educational Programs in the Past 3 Years, Average Hours of Train-
ing, and Percent of Training from Extension (Numbers inside bars identify strata with means
that are significantly different, at the 5% level, than the mean for that stratum.)
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Mkting. Clubs
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O Stratum 1: Operator Age 40 or Below
@ Stratum 2: Operator Age 41 - 50

M Stratum 3: Operator Age 51 - 60

M Stratum 4: Operator Age > 60

Figure 2.
Age (response scale 1-5)

what proportion of the instruction they re-
ceived was conducted by extension personnel.
Recognizing educational programs are orga-
nized, sponsored, and conducted with resourc-
es and personnel from various combinations
of public and private organizations, the pur-
pose of this line of questioning was to gain a
perspective on the teaching role of extension
personnel in recent risk management educa-
tional programs. Results show that extension’s
role was largest in financial management pro-
grams, at more than 40% for all age groups,
and smallest for crop yield and revenue insur-
ance programs, ranging from 18% to 25%.
Differences among age groups are not statis-
tically significant for either marketing or in-
surance programs. The greater role of exten-
sion personnel in financial management
programs attended by farmers in the youngest
age stratum is significantly different than the
indicated role of extension in programs at-
tended by farmers in age strata 2 and 4, but
not stratum 3.

Rating of Methods for Learning About
Risk Management Tools

Responses to the question “How do you prefer
to learn about risk management tools?” are

Rating of Methods for Learning about Risk Management Tools by Farm Operator

summarized in Figure 2. A 5-point (1 to 5)
Likert-type response model was used for this
question (Likert), with responses at the lower
end of the range defined as indicating “low
preference” and responses at the upper end of
the range indicating “‘strong preference’ for
the learning method. Average responses for
“in-depth training by risk management ex-
perts” (referred to in Figure 2 as Direct) range
from 2.3 for age stratum 4 to 3.1 for stratum
2. With the exception of age stratum 1, the
ratings decline with farm operator age. “In-
depth materials to study on your own time”
(Self-Study) is rated somewhat higher, ranging
from 2.8 for age stratum 4 to 3.3 for stratum
1, and declines uniformly, although modestly,
with age. Materials in the category ‘“‘farm
magazines/newsletters” (Magazines) are also
rated relatively highly by all age groups, with
a range from 3.0 for age stratum 3 to 3.4 for
age stratum 1. Differences in ratings for all
ages except the youngest group of farm op-
erators are not statistically significant. **Inter-
net or other computer-based education mod-
ules” (Internet) and ““marketing clubs or other
groups of producers™ (Mkting. Clubs) rate
lower and show a stronger pattern of prefer-
ence across age strata, with younger farm op-



Knight et al.: Risk Management Education: Producer Training Needs

erators showing greater receptiveness to these
learning methods.

Analysis of Desire for Additional Risk
Management Education

Given the central role risk would be expected
to play in decisions regarding risk manage-
ment educational program participation,
Goodwin and Schroeder proposed evaluating
those decisions in a random utility framework,
such that a farm operator chooses to partici-
pate in an educational program if expected
utility with the training exceeds expected util-
ity without additional training. Our models of
expressed strong interest in additional training
are similarly motivated. In this section, we
first describe the construction of the variables
incorporated into our analysis and provide
summary statistics on those variables. Then
we present our probit model results examining
factors affecting desire for additional risk
management training. In discussing these re-
sults, we focus on marginal effects, which are
of primary interest.

Data

Data used in our analysis were obtained
through the survey described earlier. Defini-
tions of variables are provided in Table 1, and
summary statistics are given in Table 2. Di-
chotomous dependent variables were con-
structed to distinguish respondents who ex-
pressed strong interest in additional education
in the five subject matter areas—forward con-
tracting, futures and options, crop yield insur-
ance, crop revenue insurance, and financial
management—ifrom respondents who did not.
As indicated in Table 2, roughly half of survey
respondents express strong interest in addi-
tional education on forward contracting, fu-
tures and options, and financial management.
Approximately 40% of respondents express
strong interest in educational programs on
crop yield insurance and crop revenue insur-
dance.

Of the explanatory variables included in
our models, operator age follows most direct-
ly from Ben-Porath’s conceptual model. Al-
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though years to planned retirement (T — 1)
would be the ideal measure of length of plan-
ing horizon, many applied studies of producer
response to risk use age (Asplund, Forster, and
Stout; Goodwin and Schroeder; Shapiro and
Brorsen). Goodwin and Schroeder reported
obtaining almost identical results in alternative
models utilizing age and farming experience
to capture this effect. Their results showed an
expected negative effect of these variables on
the probability of marketing educational pro-
gram participation. College, prior training,
and prior use of the practice are also motivat-
ed by Ben-Porath’s model. As discussed ear-
lier, college and prior training might increase
learning efficiency. If so, they would be ex-
pected to increase the probability of educa-
tional program participation or, in our models,
the probability of strong interest in additional
training. Consistent with this, Goodwin and
Schroeder’s empirical results showed a posi-
tive effect of years of formal education on ed-
ucational program participation. Prior use of
the practice is included to reflect past human
capital enhancement gained through experi-
ence.

Other variables included in the models af-
fect the risk environment, the relationship be-
tween expected benefits and opportunity cost
of human capital investment, or both. Opera-
tors of large farms, as reflected in cropland
acres, would balance costs of human capital
investment against larger potential benefits;
however, the opportunity cost of time spent in
educational programs could also be higher.
Therefore, a priori expectations about the sign
of this variable are not strongly supported. Di-
versification of sources of income through off-
farm employment (off-farm income) might re-
duce income risk and substitute for use of risk
management practices in the farming opera-
tion. If so, this should reduce the probability
of risk management educational program par-
ticipation. Goodwin and Schroeder’s empirical
results suggest that producers with weaker eq-
uity positions (higher percent borrowed)
might be expected to place higher value on
risk management training. Producers whose
lenders recommend use of a risk management
practice (recommended by lender) might re-
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Table 1. Definition of Variables

Variable

Definition

Strong interest

Operator age
College
Prior training

Prior use

Cropland acres
Off-farm income

Percent borrowed

Recommended by lender

High price risk

High yield risk

Risk avoidance

Dummy variables equal to 1 if the respondent rated his/her interest
in additional education in use of each of five risk management
practices as a 4 or 5 on a 1-5 scale, with lower responses indicat-
ing “low interest’”” and higher responses indicating “‘strong inter-
est”

Age of primary farm operator

Dummy variable indicating at least some college education

Hours of training in use of the risk management practice during the
past 3 years (hours of training in forward contracting, futures, and
options were combined in a single question as were prior training
in crop yield and revenue insurance)

Dummy variable indicating that the risk management practice was
used during the past 3 years

Acres of cropland in the farming operation

Expected percent of 1999 household gross income from off-farm
employment

Percent of total farm investment borrowed

Dummy variable indicating that the respondent’s primary lender rec-
ommends use of the risk management practice

Dummy variable indicating respondent rated the potential effect of
crop price variability on his/her farm income as a 4 or 5 on a 1-5
scale, with lower responses indicating “‘low potential effect” and
higher responses indicating “‘high potential effect™

Dummy variable indicating respondent rated the potential effect of
crop yield variability on his/her farm income as a 4 or 5 on a 1-5
scale, with lower responses indicating “‘low potential effect” and
higher responses indicating ““high potential effect™

Dummy variable identifying respondents who indicated a willingness

to accept a lower price to reduce price risk

Proportion corn/cotton/grain sor- Variables indicating proportion of total 1999 crop acreage expected

ghum/soybeans/wheat

to be planted to each of these crops

alize benefits of an increased line of credit by
using the practice. Thus they have additional
incentive to participate in educational pro-
grams to support effective use of recommend-
ed practices. Following Goodwin and Schroe-
der’s random utility formulation, risk effects
are incorporated into our models through high
price risk, high yield risk, and risk avoidance.
Risk averse producers who perceive price or
yield risk as having high potential effect on
their income would be expected to place in-
creased priority on educational programs fo-
cusing on management of those risks. Because
of difficulties in obtaining reliable measures of
risk aversion through responses to a mail sur-

vey, we used expressed willingness to accept
a lower price in order to reduce price risk as
a general indicator of priority placed on risk
reduction (risk avoidance). Proportions of
crop acres in the five major crops are included
in the models to account for effects of crop-
specific factors on educational program inter-
est.”

7Corn and cotton can be used to illustrate some
crop-specific factors that might account for differences
in educational program interest. During the period
1995-1999, at the national level, the Actual Production
History (APH) program crop insurance loss ratio (in-
demnities paid + premiums) for corn was 0.73 versus
1.41 for cotton. Thus unintended differences in the ac-
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Results

Our probit model results are summarized in
Table 3. Operator age has the expected neg-
ative sign and is statistically significant at the
10% level in models of desire for training in
use of forward contracting, futures and op-
tions, and financial management. Consistent
with historical educational program participa-
tion patterns presented in panel (a) of Figure
1, operator age does not have a statistically
significant effect on desire for additional train-
ing in the areas of crop yield and revenue in-
surance. As observed earlier, this might be a
consequence of a perception that the useful
life of information about these changing gov-
ernment programs is short enough so that the
information is similarly valued by producers
of all ages. A perspective on magnitudes of
the marginal effects of operator age, in the
models where those effects are significant, can
be gained by considering estimated differences
in probabilities of expressing strong interest in
those educational areas for the youngest and
oldest age strata defined earlier (i.e., 40 years
and under versus over 60 years of age). Ap-
proximately 20% of producers surveyed are in
each of these strata, and the difference in me-
dian ages of producers in the two strata is 31
years (i.e., 36 for stratum 1 and 67 for stratum
4). Our results indicate that the effect of this
difference is that producers in the younger age
group have 7.0% greater probability of ex-
pressing strong interest in additional training
in forward contracting compared with 16.4%
for futures and options and 14.4% for financial
management.

tuarial performance of insurance programs for these
two crops provide different incentives for insurance
program participation and might be expected to result
in different levels of interest in educational programs
designed to help make informed choices among avail-
able insurance products and coverage options. (It
should be noted that statutory target loss ratios are
equal, at 1.075, for all crops.) Also, there are signifi-
cant differences in customary marketing practices for
the two crops. A substantial proportion of cotton is
marketed through professionally managed pooling ar-
rangements, whereas most corn is marketed directly by
farmers. This difference clearly could influence pro-
ducers’ interest in educational programs on forward
contracting and futures and options.
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Table 2. Summary Statistics on Variables In-
cluded in Probit Models

Variable M SD
Strong interest in
Forward contracting 0.50 0.50
Futures and options 0.52 0.50
Crop yield insurance 0.38 0.51
Crop revenue insurance 0.40 0.51
Financial management 0.53 0.50
Operator age 51.69 11.63
College 0.68 0.47
Prior training
Forward contracting,
futures, and options 5.96 15.42
Crop yield and
revenue insurance 1.74 4.93
Prior use of
Forward contracting 0.61 0.49
Futures and options 0.32 0.47
Crop yield insurance 0.48 0.50
Crop revenue insurance 0.17 0.37
Financial management NA# NA®
Cropland acres 1,486.73 1,590.59
Off-farm income 20.23 27.50
Percent borrowed 39.61 32.78
Recommended by lender
Forward contracting,
futures, and options 0.31 0.46
Crop yield and
revenue insurance 0.47 0.50
High price risk 0.94 0.23
High yield risk 0.78 0.41
Risk avoidance 0.35 0.48
Proportion corn 0.26 0.27
Proportion cotton 0.23 0.34
Proportion grain sorghum 0.06 0.16
Proportion soybeans 0.31 0.31
Proportion wheat 0.07 0.15

* Survey did not elicit information on prior use of financial
management because “use of” financial management is
ill-defined as compared with use of the other risk man-
agement practices examined.

College is significant in models for edu-
cational programs on futures and options, crop
revenue insurance, and financial management.
Estimated marginal effects indicate that hav-
ing completed at least some college increases
the probability of strong interest in futures and
options training by 9.3%, compared with 6.8%



Table 3. Probit Models of Strong Interest in Additional Risk Management Education

Forward Contracting

Futures and Options

Yield Insurance

Revenue Insurance

Financial Management

Marginal Marginal Marginal Marginal Marginal
Variable Estimate Effect* Estimate Effect* Estimate Effect® Estimate Effect® Estimate Effect®
Intercept —0.8669*" —0.2683 —1.8786* —1.9983* —0.3420
(0.3691) (0.3722) (0.3865) (0.3836) (0.3731)
Operator age —0.0056* —0.2250%* -0.0133* —0.5306* 0.0029 0.1115 0.0015 0.0561 =0.0117%* —0.4636%*
(0.0034) (0.1339) (0.0034) (0.1356) (0.0035) (0.1310) (0.0035) (0.1313) (0.0034) (0.1362)
College 0.1059 4.2225 0.2342% 9.32094%* 0.0705 2.6657 0.1766* 6.7796%* 0.1979%* 7.8597*
(0.0815) (3.2494) (0.0821) (3.2729) (0.0848) (3.2071) (0.0845) (3.2420) (0.0821) (3.2600)
Prior training 0.0026 0.1048 0.0064* 0.2555% 0.0238%* 0.9019% 0.0233% 0.8954* 0.0228%* 0.9053*
(0.0022) (0.0891) (0.0024) (0.0941) (0.0077) (0.2930) (0.0080) (0.3088) (0.0050) (0.1980)
Prior use 0.3771* 15.0402% 0.1801%* 7.1758% 0.2499%* 9.4540% 0.3361* 12.9040% NAc® NA:=
(0.0811) (3.2350) (0.0818) (3.2576) (0.0806) (3.0478) (0.1023) (3.9285)
Cropland acres 0.0138 0.5523 0.0334 1.3298 0.02673 1.0111 0.0628%* 2.4103* 0.0892%* 3.5416%
(thousands) (0.0240) (0.9656) (0.0243) (0.9673) (0.0245) (0.9282) (0.0247) (0.94913) (0.0254) (1.0104)
Off-farm income 0.0019 0.0755 0.0019 0.0751 —0.0022 —0.0835 —0.0021 —-0.0802 —-0.0022 —0.0875
(0.0014) (0.0554) (0.0014) (0.0560) (0.0015) (0.0562) (0.0015) (0.0566) (0.0014) (0.0565)
Percent borrowed 0.0032%* 0.1291% 0.0045%* 0.1791%* 0.0032% 0.1210%* 0.0033%* 0.1273* 0.0056* 0.2206%
(0.0012) (0.0481) (0.0012) (0.0486) (0.0013) (0.0473) (0.0013) (0.0480) (0.0012) (0.0479)
Recommended 0.2378%* 9.4856%* 0.3380%* 13.4648% 0.3462* 13.0960%* 0.3481%* 13.3659%* NAc® NA®
by lender (0.0810) (3.2309) (0.0822) (3.2750) (0.0821) (3.1040) (0.0798) (3.0634)
High price risk 0.5081%* 20.2679* 0.3077* 12.2574%* 0.3071% 11.6176* 0.3259%* 12.5116%* 0.4903* 19.4769%*
(0.1737) (6.9287) (0.1710) (6.8148) (0.1805) (0.0826) (0.1778) (6.8226) (0.1706) (6.7785)
High yield risk 0.1156 4.6098 0.0744 2.9635 0.2350%* 8.8909%* 0.1933* 7.4214% 0.1048 4.1615
(0.0913) (3.6421) (0.0931) (3.7123) (0.0966) (3.6510) (0.0958) (3.6764) (0.0923) (3.6663)
Risk avoidance 0.1170 4.6675 0.2278* 9.0773%* 0.3347* 11.9028%* 0.2814* 10.8036%* 0.1379%* 5.4764%
(0.7603) (3.0327) (0.0769) (3.0652) (0.0775) (2.9294) (0.0774) (2.9692) (0.0769) (3.0566)
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Table 3. Continued

Forward Contracting Futures and Options Yield Insurance Revenue Insurance Financial Management
Marginal Marginal Marginal Marginal Marginal
Variable Estimate Effect Estimate Effect Estimate Effect Estimate Effect® Estimate Effect®
Proportion corn —0.1364 —5.4408 0.0237 0.9444 0.1300 5.2945 0.3725 14.3015 =0.1260 —5.0057
(0.2883) (11.5010) (0.2895)  (11.5349) (0.2939)  (11.1176) (0.2967) (11.3919) (0.2895) (11.5000)
Proportion cotton ~ —0.1192 —4.7554 —0.2269 —9.0383 0.5506% 20.8285% 0.7030* 26.9892% —0.2369 —9.4088
(0.2699) (10.7676) (0.2730)  (10.8761) (0.2792)  (10.5591) (0.2792) (10.7182) (0.2750) (10.9254)
Proportion grain —0.1305 —5.2045 —0.1395 —5.5574 0.1436 5.4320 0.3719 14.2779 -0.1719 —6.8287
sorghum (0.3527) (14.0701) (0.3623)  (14.4354) (0.3623)  (13.7072) (0.3652) (14.0183) (0.3595) (14.2788)
Proportion 0.0152 0.6065 -0.0179 -0.7120 0.3237 12.2433 0.6059% 23.2624%* 0.0175 0.6959
soybeans (0.2917) (0.1163) (0.2926)  (11.6595) (0.3019)  (11.4189) (0.3018) (11.5853) (0.2936) (11.6642)
Proportion wheat 0.1308 5.2163 —0.0564 —2.2479 0.6243% 23.6142% 0.6704% 25737 1% -0.0184 —0.7300
(0.3690) (14.7196) (0.3741)  (14.9085) (0.3758)  (14.2151) (0.3812) (14.6358) (0.3778) (15.0057)
Model x?¢ 109.70 155.96 148.02 137.32 151.74
(0.0001 )¢ (0.0001)¢ (0.0001 ) (0.0001 )¢ (0.0001 )¢
McFadden’s R*¢ 0.0607 0.0867 0.0860 0.0791 0.0857
% correct
predictions 61.6565 64.8961 66.4093 65.2681 64.6646

* Marginal effects reported are probability changes expressed as percentages.

" Numbers in parentheses are asymptotic standard errors. An asterisk indicates statistical significance at the a = 0.10 or smaller level.

¢ Variable was not available for inclusion in the model.

4The x? test evaluates the null hypothesis that all parameters in the model except the intercept are equal to 0. McFadden’s R* is given by 1 minus the ratio of the unrestricted
to restricted log-likelihood function values.

¢ Numbers in parentheses are associated y?® probabilities.
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for crop revenue insurance and 7.9% for fi-
nancial management. Estimated effects of pri-
or training are significant in models of futures
and options, crop yield insurance, crop reve-
nue insurance, and financial management. The
magnitude of the effect for futures and options
is a probability increase of 0.3% per hour of
prior training, but is much larger for crop yield
insurance, crop revenue insurance, and finan-
cial management at approximately 0.9% per
hour of prior training. Our models indicate
that producers who have recently used a risk
management practice are more likely to want
additional training relating to the practice.
This can by seen in the result that prior use is
significant in models for all four practices on
which the information was available. Estimat-
ed marginal effects of prior use are large, in-
dicating increases in probabilities of strong in-
terest in future educational programs of 15.0%
for forward contracting, 7.2% for futures and
options, 9.5% for crop yield insurance, and
12.9% for crop revenue insurance.

Cropland acres is significant only in mod-
els for crop revenue insurance and financial
management. Marginal effects from those
models indicate probability increases of 2.4%
and 3.5%, respectively, per 1,000 additional
acres. Off-farm income is not statistically sig-
nificant at the 10% level in any of the five
models, suggesting that added income security
provided through off-farm employment does
not affect expressed interest in risk manage-
ment training.

Percent borrowed is uniformly significant
and its marginal effects are substantial. For ex-
ample, operating with 50% debt versus no debt
increases estimated probabilities of strong in-
terest in additional training by 6.5% for for-
ward contracting, 9.0% for futures and options,
6.0% for crop yield insurance, 6.4% for crop
revenue insurance, and 11.0% for financial
management. A lender’s recommendation for
use of a practice (recommended by lender) also
has a uniformly positive and significant effect
on interest in additional risk management ed-
ucation relating to the practice. Probability in-
creases associated with lender recommendation
are 9.5% for forward contracting, 13.5% for
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futures and options, 13.1% for crop yield in-
surance, and 13.4% for crop revenue insurance.

Producers who perceive themselves as be-
ing subject to high price risk have significantly
larger probabilities of interest in educational
programs in all five areas, whereas a percep-
tion of high yield risk has a significant positive
effect for the insurance products only. Produc-
ers who reveal risk avoidance attitudes have
significantly larger probability of expressing
interest in education on all risk management
practices except forward contracting, with
probability increases from 5.5% for financial
management to 11.9% for crop yield insur-
ance. Degree of specific crop specialization
has significant effects on interest in education
relating to crop yield insurance and crop rev-
enue insurance, but not the other risk manage-
ment practices. Marginal effects of total spe-
cialization in cotton production are large, at
20.8% for yield insurance and 27.0% for rev-
enue insurance. Similarly, marginal effects of
specialization in wheat are 23.6% for crop
yield insurance and 25.7% for crop revenue
insurance. The only other crop that has a sig-
nificant effect on expressed interest in any of
the risk management areas is soybeans, with
soybean specialization increasing the proba-
bility of strong interest in education on crop
revenue insurance by 23.3%.%

Summary and Concluding Comments

Studies have suggested that prior to the mid-
1990s, many agricultural economists had not
found farmers receptive to risk management
education. However, our survey results reveal
that in the post-FAIR Act business climate a
substantial number of farm operators have par-
ticipated in risk management educational pro-
grams and express interest in additional risk

% Marginal effects of these variables can be regard-
ed as changes in probabilities of strong desire for ad-
ditional risk management education (in percentage
terms) associated with complete specialization in the
crop versus all other crops for which no proportion
variables are included. The five crops in the model
dominated the cropping systems of the producers sur-
veyed, with only 6.2% of cropland devoted to all other
Crops.
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management training. Specifically, our four-
state results indicate that 55% of crop produc-
ers with gross farm revenue in excess of
$25,000 participated in risk management ed-
ucational programs in at least one of three sub-
ject matter areas—marketing, insurance, and
financial management—during the period
from 1996 to 1998. Further, the survey re-
sponses show that 71% of these farmers ex-
press continued strong interest in risk man-
agement training in at least one of five areas—
forward contracting, futures and options, crop
yield insurance, crop revenue insurance, and
financial management.” These results support
the current policy emphasis on risk manage-
ment education.

Our study findings also have implications
regarding the content of risk management ed-
ucational programs, how those programs
should be delivered, and appropriate target au-
diences. Levels of interest in additional edu-
cation in the five subject matter areas are 45%
for forward contracting, 47% for futures and
options, 32% for crop yield insurance, 33%
for crop revenue insurance, and 45% for fi-
nancial management.'® In-depth self-study and
magazines and newsletters are popular meth-
ods of learning among farm operators of all
ages. In-depth programs with risk manage-
ment experts, Internet-based training and mar-
keting clubs, and other producer organizations
are somewhat less popular overall. However,
the latter two learning methods have relatively
strong appeal among younger farm operators.

The finding that only 35% of the producers
indicate a willingness to take a lower price to
reduce price risk suggests that many produc-
ers’ perceptions of risk management strategies
apparently do not reflect the risk/reward trade-
off that underlies most risk management con-
cepts. If only 35% of producers are truly risk
averse, then the audience for risk management

?The percentages reported here are weighted by
population counts in each farm size stratum so that
they are reflective of the population, rather than survey
respondents.

' The percentages reported here are weighted by
population counts in each farm size stratum so that
they are reflective of the population, rather than survey
respondents.
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training is significantly constrained. One
might question whether producers perceive a
risk/reward tradeoff. If government programs
provide significant price risk protection or pro-
ducers have been taught that price risk man-
agement may allow both increased returns and
lowered risk, then significant basic conceptual
training may be needed to get producers start-
ed on sound risk management strategies.

Our probit model results show that younger
farm operators are more likely to participate
in educational programs on forward contract-
ing, futures and options, and financial man-
agement. Thus some degree of tailoring and
targeting of these programs to younger audi-
ences appears appropriate. A similar approach
for programs on crop yield and revenue insur-
ance is not supported by our results. In gen-
eral, future risk management education pro-
gram participants will be relatively well
educated, will have prior training in the use of
the risk management practices, and will have
used the practices in the past. This suggests
that the content of at least some programs
should be at an advanced level, perhaps with
a progressive structure used to serve the needs
of all producers. The lack of statistical signif-
icance for proportion of various crops in the
models of forward contracting, futures and op-
tions, and financial management suggests that
there are not significant crop-related dispari-
ties in the demand for risk management edu-
cation. This result implies certain economies
in the provision of risk management educa-
tion. Programs developed for producers of one
commodity might serve equally as well or be
readily adapted to the needs of producers of
other commodities, and general producer pro-
grams for these topics should be successful.
However, our results support targeting of ed-
ucational programs on crop yield and revenue
insurance toward cotton and wheat producers,
and perhaps similar targeting of revenue in-
surance programs toward soybeans producers.

Our results also indicate that producers
with weaker equity positions and those whose
lenders recommend use of risk management
practices are more likely to participate in ed-
ucational programs. They also suggest that
lenders who favor use of risk management
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practices should clearly communicate what
they advocate to their borrowers. This sup-
ports continued efforts by the RMA and
CSREES to form partnerships with lending in-
stitutions and others in risk management ed-
ucational efforts. However, extension educa-
tors appear to be uniquely qualified to
integrate the various risk management training
areas. Private sector marketing advisory ser-
vices, lenders, crop insurance agents, and oth-
ers have a strong incentive to provide risk
management training associated with the par-
ticular service they offer. However, they com-
monly have incentives to sell a risk manage-
ment product or service to the producer. It
seems that extension educators can be the un-
biased source of risk management information
that integrates various forms of risk manage-
ment, such as marketing, insurance, and finan-
cial management. For example, with the ad-
vent of revenue insurance, producers are
protected from yield and/or price risk. Prod-
ucts such as these, which have a price risk
component, potentially have a much different
relationship with forward pricing than does
yield insurance. This suggests that extension
educators should be at the forefront in trying
to integrate the analysis and understanding of
various risk management tools.

As stated in the introduction, this study
represents an unusual opportunity to provide
in-depth analysis of educational needs, desired
program emphasis, and target audience com-
position at an early stage of a major educa-
tional initiative. Some of our findings might
be viewed as confirming prior expectations,
whereas others might not have been anticipat-
ed. Both types of results should be useful to
RMA and CSREES personnel charged with
implementation of the initiative, to public and
private sector educators who wish to contrib-
ute to the educational effort, and ultimately to
policy makers who will judge the effective-
ness with which the educational effort is car-
ried out and make decisions regarding future
needs.

[Received July 2001; Accepted March 2003.]
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