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Abstract

United States (US) livestock cattle have several tools to manage price risk such as options
contracts, futures contracts, and livestock risk protection (LRP) insurance. However, use of price
risk management tools among beef cattle producers has historically been limited despite price
risk being one of the primary sources of risk to the United States (US) cattle industry. The
purpose of this research is to determine factors associated with the use of options contracts,
futures contracts, and LRP insurance. We conducted a survey of US cattle producers and
estimated a multivariate probit model to understand what drives the likelihood of use. We find
most producers never used any price risk management tools, but LRP was the most used
(12.5%), followed by futures contracts (6%) and option contracts (5.5%). Producer age, herd
size, risk preferences, perceived effectiveness, and other factors were found to impact adoption.
Findings inform industry stakeholders, educators, and policymakers in developing interventions
to encourage wider utilization of these tools.

Keywords: Adoption, Beef cattle, Risk Management, Survey

Introduction

As with any commodity, United States (US) beef cattle production is not immune to market
fluctuations or price risk, which can cause major economic losses (Hart et al. 2001; Hall et al.
2003; Belasco et al. 2009; Tonsor and Schroeder 2011). Price risk refers to the uncertainty of the
expected price of a commodity at its time of sale (Kay, Edwards, and Duffy 2024). To manage
the price risk, cattle producers have various price risk management tools at their disposal, such as
futures contracts, options contracts, and livestock risk protection (LRP). However, the adoption

of these tools by cattle producers has been limited (Hill 2015; McKendree, Tonsor, and Schulz



2021). According to Hill (2015), only 7% of surveyed beef producers utilized LRP to manage
price risk, compared to futures (37%) and options (27%) contracts. McKendree, Tonsor, and
Schulz (2021) reported similar numbers that only 1% of the cattle producers surveyed used LRP,
20% used options contracts, and 41% used futures contracts.

Several reasons have been attributed to cattle producers not frequently using these price
risk management tools. Studies have explored the effectiveness of these tools, but these reports
generally show price risk management tools can be effective if properly implemented (Belasco et
al. 2009; Feuz 2009; Burdine and Halich 2014; Merritt et al. 2017; Wei 2019; Boyer and Griffith
2023a, 2023b). One of the noted obstacles to using futures and options contracts by cattle
producers is that these contracts are not suitable for most cattle operations due to their size. For
example, feeder cattle contracts are traded in increments of 50,000 pounds, equivalent to 55 to 71
head of feeder cattle weighing between 700 to 899 pounds. According to the 2017 Census of
Agriculture, the average US beef cattle herd consists of 44 head, implying that most US beef
cattle producers do not annually market 50,000 pounds of calves (United States Department of
Agriculture [USDA] National Agricultural Statistic Service [NASS] 2019). If a producer with
less than 50,000 pounds of feeder cattle uses futures and options to hedge, they would over-
hedge, which could increase their risk and render these tools ineffective (Griffith 2014). Feuz
(2009) and Wei (2019) compared the use of cash market, futures contracts, options contracts, and
LRP for small cattle producers. They used simulation models considering various sources of risk.
These studies report LRP is most applicable for producers unable to fulfill a 50,000-pound
futures contract.

LRP insurance is another tool that cattle producers can use to manage price risk. It is a

government-sponsored program to help cattle producer manage economic losses from price



declines. LRP is a price insurance policy cattle producers can purchase daily to insure a
minimum price level for a certain period. These policies can be customized by the number of
head (between one and 25,000 head per crop year), the insurance periods (13, 17, 21, 26, 30, 34,
39, 43, 47 or 52 weeks), and coverage levels (70-100%) of an expected price at the end of the
insurance period, which varies daily by sex, breed, and weight. Purchasers pay a subsidized
premium to guarantee a price floor (i.e., coverage price) over an insurance period. LRP
policyholders are paid an indemnity payment at the end of an insurance period if the expected
price (either Chicago Mercantile Exchange (CME) Feeder Cattle Index or CME live cattle
futures price) is lower than the insured coverage price (USDA Risk Management Agency [RMA]
2022a).

Like futures and options contracts, LRP has had limited adoptions which is mostly
attributed to the cost of LRP. Studies have shown premium for LRP was frequently higher than
the indemnities paid if a payment is triggered (Burdine and Halich 2014; Merritt et al. 2017).
Also, Merritt et al. (2017) showed not all LRP contract lengths and coverage levels are equally
effective across months due to seasonality of cattle prices. The USDA RMA did, however,
increase the LRP premium subsidy for producers in 2019 and 2020 (USDA RMA 2020). Prior to
2019, the premium subsidy for producers was 13% of the total premium and today the subsidy is
tiered structured rate ranging between 35% to 55% based on coverage level (USDA RMA 2020).
Studies have shown the increased subsidy rate has lowered the premium cost for fed and feeder
cattle producers and increased the likelihood of the indemnity being greater than the premium
(Boyer and Griffith 2023a, 2023b).

Another possible explanation that has received little attention is how individual risk

preferences impact producers use of price risk management. Recent literature has shown how



risk preferences impact the adoption of practices in row crop production (Ihli et al. 2016;
Campbell et al. 2021; Khanal et al. 2021). However, much less is known about risk preferences
impact on cattle producers’ decisions to use price risk management tools. Fields and Gillespie
(2008) included risk preferences in their survey of producers’ willingness to purchase a
hypothetical livestock insurance product and found more risk averse producers are likely to
purchase insurance. McKendree, Tonsor, and Schulz (2021) showed that more risk averse
producers were more likely to use price risk mitigation strategies but did not identify differential
across the various tools (futures, options, and LRP).

Building from these studies, we determine how risk preferences and other factors impact
the use of LRP, futures contracts, and options contracts for managing price risk for cattle
production. We conducted a survey of US cattle producers and estimated multivariate probit
models to understand what drives the likelihood of adoption. The findings create a basis for
educational program for producers in handling price uncertainty and may have consequences for
future policy modifications. The paper also broadens the body of knowledge on the acceptance

of price risk management among cattle producers.

Data

Data came from a 2022 email survey of US beef cattle producers through Qualtrics (XXX IRB-
XX-XXXXX-XX). A list frame of 110,000 US beef cattle producers was purchased from DTN.
A total of 22,581 emails were bounced or failed to send, leaving a total of 87,419 email
addresses. The survey was administered following Dillman’s (2007) method using Qualtrics. A
pretest sample of 15 livestock producers and Extension Agents received a survey prior to the

launch. The survey questions and format was revised using feedback from the pretest.



Individuals identified with an email address received the survey on June 1, 2022. A reminder
email was sent one week following the initial delivery and another reminder was sent a week
following that first follow-up email. We received a total of 699 responses of which only 599
were completed surveys resulting in a response rate of slightly less than 1%. While this is a low
response rate, it is consistent with other emailed cattle producer surveys which had a response
rate of 1.9% (McKendree, Tonsor, and Wolf 2016).

The survey instrument was divided into multiple sections. The first section included
questions on livestock numbers, farm size, and how cattle were marketed. The next section
included questions about the use of LRP, futures and options contracts. Producers were asked to
indicate the barriers of using these tools and their perceived effectiveness of the tools. The next
section elicited producers’ risk preferences using a stated preference approach (Dohmen et al.
2011). Producers were asked to rate their willingness to take risks in financial matters related to
the cattle business from zero (not at all willing) to 10 (very willing). The producers were also
asked where they get information about prices and the importance of managing price risk in the
cattle business. Finally, producers were asked to provide information about their education, age,

and income.

Method

Multivariate Probit Model

A multivariate probit model was estimated to determine factors impacting the likelihood of using
LRP, futures contracts, and options contracts. The dependent variables were binary and equal to
one if the respondent had used or currently used the given price risk management tool and zero

otherwise. To control for any potential correlations among these unexplained factors of adoption



of future contracts, option contracts and LRP, we estimate a multivariate probit model (Greene
2012). The model is generally defined as

() Yy =x"yBi+ & (j=1,...m)
where Y;; (j = 1,...,m ) represent the binary price risk management use decision for LRP, futures
contracts, and options contracts by the ith producer; x';; denotes a matrix of explanatory
variables that impact the adoption of risk management tools; f; is the vector of coefficients to be
estimated; and ¢;; is the unobserved error term that are assumed to be multivariate normal
distributed (Greene 2012). The model was estimated using cmp with Huber-White Sandwich
estimator in StataCorp (2013). Variance inflation factor was used to detect if multicollinearity
was an issue in the model. Marginal effects were estimated for coefficients estimated with the
multivariate probit. While the model coefficients indicate the direction the relationship between
the predictors and the dependent variables, they do not directly provide the magnitude or give a
practical interpretation often required for decision-making and policy formulation (Wooldridge,
2010). The delta method was used to calculate marginal effects (Greene 2012) in StataCorp

(2013).

Hypothesized Variable Signs

Table 1 defines the independent variables included in our analysis and gives a hypothesized sign
for the explanatory variables selected for this study. The literature indicates that adoption of risk
management tools are likely impacted by producers’ characteristics, herd characteristics, farm
characteristics, risk preference, cost of using these tools and perceived effectiveness and
understanding of these tools and their method of selling cattle.

<<< Table 1 >>>



Producers’ characteristics include in our analysis are age, level of education, their
household income, and household income that comes from their cattle operation. We expect an
increase in age will decrease the likelihood of buying price risk management tools. Studies have
reported cattle producers are less likely to adopt new practices with age (Gillespie et al. 2007;
Ward et al. 2008; Lambert et al. 2020); however, other studies have shown age does not
significantly impact adoption of practices such as grazing management for beef cattle producers
(Boyer et al. 2020; 2022). Similar, studies generally show college education increases the likely
of cattle producers using various management practices (Pruitt et al. 2012; Lambert at al. 2020;
Boyer et al. 2022; Ren et al. 2022); thus, we hypothesis the estimated parameter will be positive.
Mixed results are often reported for how household income and percentage of their income
coming from the beef cattle operations impacts use of various practices (Gillespie et al. 2007;
Lambert et al. 2020; Ren et al. 2022). We are unsure how these variable will impact the use of
these tools.

For herd characteristics, we considered what kind of cattle the producers own, and we
analyze them as the percent of their own cattle that they classify are cows, stockers, and cattle in
a feedlot. McKendree, Tonsor, and Schulz (2021) found that larger feedlot operations were more
likely to use price risk management strategies; therefore, we assume a higher percentage of
producers with cattle in a feedlot are more likely to use these tools. Also, if the producer
marketed cattle in an auction market, we expected these producers to be more likely to use LRP.
The market uncertainty of this marketing method might encourage producers to insure against
price risk. However, McKendree, Tonsor, and Schulz (2021) reported most producers in their

survey primarily sold cattle in the spot market without using price risk management.



Regarding risk, Fields and Gillespie (2008) and McKendree, Tonsor, and Schulz (2021)
included risk preferences in their surveys of producers’ willingness to manage price risk using
various tools. Both these studies found more risk averse producers were more likely to use price
risk mitigation strategies. Similarly, Davidson and Goodrich (2023) included a risk preference
measurement when trying to understand cattle producers use of pasture, rangeland, and forage
insurance and found risk averse slightly impacts use of this insurance product. Therefore, we
hypothesized that producers who are more risk averse would be more willing to purchase the
price risk management tools used in this study; thus, the sign of the risk preferences parameter
estimate was expected to be negative.

We hypothesize that producers’ perceived understanding and perceived effectiveness of
these price risk management tools could impact the adoption. A greater perceived effectiveness
is anticipated to increase the likelihood of using these tools, but we are unsure who a perceived
understanding impacts the likelihood of using these tools. Studies have shown that small
operations are better off using LRP than futures and options contracts (Wei 2019); thus, we
assume that if respondents believe they are too small to benefit from the using price risk
management, they are less likely to use them. We also hypothesis that those who check price

daily might be more likely to use price risk management.

Result

Summary Statistics

Table 2 provides summary statistics for the variables we analyzed. The mean age of the
respondents is calculated at 60 years old. Approximately 50.3% of respondents hold at minimum

a bachelor's degree, establishing an equilibrium between individuals with advanced education



and those at other educational levels. Regarding herd composition, we find that the average
proportions of cows, stockers, and feedlot cattle stand at 54.9%, 10.5%, and 3.6% respectively.
There remaining percentage was cattle reported as calves not yet sold.! Noteworthy is the
observation that 80.6% of respondents primarily favor traditional auction markets for cattle
marketing.
<<< Table 2 >>>

The mean risk preference score was 5.57, which suggests respondents were risk neutral.
Producers indicated an average score of 4.61 (out of five) that they agree their operation is too
small to benefit from price risk management. The average response to household income coming
from cattle farming was a 2.3, which indicates about 20% of the respondents household income
came from cattle farming. Concurrently, the calculated average categorized income of 4.59
indicates most the respondents had a household income between $50,000 to $100,000. Regarding
the frequency of cattle price monitoring, approximately 18.5% of respondents check cattle prices
daily.

Figure 1 shows the beef cattle producer’s use of price risk management tools. More than
90% of the respondents have never used future contracts or options contracts, and around 82% of
the respondents never used LRP for price risk management. Of these tool, more of our
respondents had used LRP than futures and options contracts. This is different than what Hill
(2015) and McKendree, Tonsor, and Schulz (2021) reported in their studies. Overall, the use of
these price risk management tools were like statistics reported in studies, which is majority of
producers are not using price risk management tools.

<< Figure 1 >>

! This variable was dropped from the analysis to avoid multicollinearity.
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As for their understanding of price risk management tools, most of our respondents stated
that they have little to no idea about these tools, which is around 59% to 69% (Figure 2).
Moreover, very few of our respondents indicated they understand these tools very well (2% to
3%) (Figure 2). These findings suggest that there is a lack of knowledge about price risk
management tools among cattle producers. Like their usage of these tools, the lack of
understanding is higher for futures and options, 65% and 69% respectively, than LRP (59%).
Respondents’ perceived effectiveness of using these tools is also low (Figure 3). More than 65%
of our respondents have no idea about the effectiveness of these tools. Conversely, 13% to 20%
of respondents believe that these tools are effective for managing price risk (Figure 3).
Comparing among these tools, LRP is perceived to be the most effective tool (20%) compared to
futures and options, which were 16% and 13%, respectively.

<< Figure 2 >>

<< Figure 3 >>

Regression Results
These regression results are presented in Table 3 and marginal effects of these significant factors,
as shown in Table 4. Table 3 shows the unexplained factor for the use of LRP, and futures
contracts were not statistically correlated. However, the unexplained factors for futures and
options contracts as well as for options contracts and LRP were correlated. This is interesting
give that LRP functions like a put option contract.

<< Table 3 >>

<< Table 4 >>
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For LRP, our analysis demonstrates a significant positive correlation with the percentage
of cows in the herd. A one percent increase in the respondent’s herd being cows increased the
likelihood of using LRP by 0.14% suggesting that cow-calf producers were more likely to utilize
LRP. If the respondent has a higher perceived understanding of LRP, they were more likely to
use LRP. A one-unit increase in the Likert scale value of understanding increased the likelihood
of use by 5%. Additionally, if the respondent had a higher portion of their household income
coming from their cattle operation, they were more likely to use LRP, suggesting that higher
reliance on cattle operations for income increases the likelihood of using LRP. Producers who
check cattle prices daily were 5% more likely to use LRP.

In the case of futures, we observe producer with more their cattle in the feedlot were
more likely to use futures contracts. A one percent increase in cattle owned in the feedlot
increased the likelihood of use by 0.06%. Also, we see that risk preferences were positively
correlated with use of futures contracts, which diverges from our hypothesis that more risk-
averse producers would be inclined towards insurance-like tools. This result suggests that
producers more open to taking risks are more likely to use futures as a price risk management
strategy. This differs from the literature (Field and Gillespie 2008; McKendree, Tonsor, and
Schulz 2021) but Hellerstein, Higgins, and Horowitz (2013) found that more risk seeking
producers were more likely to buy insurance. Similar to LRP, an increase in perceived
understanding and the daily checking of cattle prices increases the likelihood of using futures
contracts. Combining these two results about risk and price checking, it appears those who are
actively monitoring the market and more risk tolerant might be more inclined to use future
market contracts to manage price risk. If a respondent believes their operation is too small to

benefit from price risk management, they were 0.9% less likely to use future contracts. Unique to
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futures contracts, the more effective futures contracts were to managing price risk, the more
likely the respondents were to use futures contracts.

Like futures contracts, an increase in the percentage of cattle owned in a feedlot increased
the likelihood of using options contracts. Moreover, if the respondent believed their operation
was too small to benefit from price risk management, they were less likely to use options
contracts. An increased understanding in options in options contracts and daily market
monitoring, both showing positive relationships with the adoption of options. This finding aligns
with those for LRP and futures contract use.

Understanding of these various price risk management tools is positive and significant
across the tools. This indicates that further understanding or education can facilitate the use of
price risk management by cattle producers. Also, those who are checking prices daily are more
likely to use tools. This suggests that educating producers on the importance of frequent price
monitoring could also increase the use of use. Finally, an interesting finding for policy makers is
while futures and options contracts less likely to be used by respondent who believe their
operation was too small to benefit from the price risk management, LRP use was not impacted
by this variable. Thus, this could indicate size is not a barrier for respondents in this survey to

use LRP. This is encouraging since LRP was developed for the small livestock farmers.

Conclusion

The US livestock industry is often confronted with large economic losses due to price
uncertainty. Cattle producers have various price risk management tools available to use to help
manage price risk but historically adoption has been low. The purpose of this research is to

determine factors associated with the use of options contracts, futures contracts, and LRP
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insurance. To do this, we conducted a survey of US cattle producers asking them about their use
of these tools and estimated a multivariate probit model to understand what drives the likelihood
of use. The contribution of this work is to help identify barriers to use as well as ways to
encourage adoption.

The findings of this research indicate that beef cattle producers have limited usage,
understanding, and perceived effectiveness of price risk management tools. The survey data
reveals that most respondents have never utilized future contracts, options contracts, or LRP for
price risk management. The regression shows understanding factors such as age, education,
household income, daily activities, cow percentage, and understanding play significant roles in
influencing the utilization and perception of price risk management tools among producers.

These findings have important implications for both policymakers and industry
stakeholders. Efforts should be made to educate and raise awareness among beef cattle producers
regarding the benefits and usage of price risk management tools, with particular emphasis on
futures and options. Enhancing understanding and knowledge in this area can contribute to
improved risk management practices and potentially better financial outcomes for producers.
Additionally, promoting the perceived effectiveness of LRP may encourage its adoption and

utilization among cattle producers.
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Table 1. Names and Definitions of Independent Variables

Variable Description Sign
Age Age of the respondent -
Education =1if the producer had at least a bachelor’s degree; 0 N
otherwise
Estimated percentage of household income that came
from beef cattle operation in 2021 ranging from zero
Cattle Income to six with zero be%ng 0% to 19.99% a%ld %ix being -
80% to 100%
Respondents total taxable household income for 2021
Household Income categorized as integers ranging from 0 to 10 with zero +/-
less than $10,000 and 10 being greater than $500,000
Cow% Percentage of total head of Cow in their herd +/-
Stocker% Pergentage of total stocker purchased and raised in v
their herd
Feedlot% Percentage of total cattle in a feedlot in their herd +
Traditional =1 of the respondent primarily marketed their cattle in N
auction a traditional auction market
Willingness to take on risk in the cattle business with
Risk Preference 1 being Scale of willingness to take risk with 0 is not i
at all willing to take risks to 10 being very willing to
take risks, scale
Respondents’ perceived effectiveness of risk
Effectiveness management tools ranging from a scale of 1 (no idea) +
to 7 (extremely effective)
Respondents’ understanding of the risk management
Understanding tools ranging from a scale of 1 (no idea) to 7 +
(extremely well)
Respondents stating their agreement with the
Small statement that their cattle operation is too small to i
benefit from price risk management with one being
completely disagree and five being completely agree
Daily =1 if producers indicated they check cattle prices daily .

and zero otherwise
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Table 2. Descriptive statistics of variables

Variable Observations Mean Stagdqrd Minimum Maximum
Deviation
Age 595 59.047 12.787 26 89
Education 599 0.503 0.500 0 1
Cattle Income 599 2.323 2.225 0 10
Household Income 599 4.591 2.190 0 9
Cow% 594 0.549 0.231 0 1
Stocker% 594 0.105 0.237 0 1
Feedlot% 594 0.036 0.128 0 1
Traditional Auction 599 0.806 0.395 0 1
Risk Preference 599 5.566 2.958 0 10
Small 599 4.611 2.000 1 7
Daily 599 0.185 0.389 0 1
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Table 3: Parameter estimates from multivariate probit analysis

LRP Futures Options
Parameters Estimates Standard Estimates Standard Estimates Standard

error error error
Age 0.005 0.007 0.019 0.012 0.013* 0.008
Education 0.214 0.179 0.067 0.295 0.276 0.278
Cattle Income 0.096** 0.035 0.038 0.050 0.057 0.052
Household Income 0.041 0.043 0.049 0.612 0.105%* 0.056
Cow% 1.129%** 0.552 -0.499 0.770 -0.188 0.871
Stocker% 0.643 0.473 0.287 0.640 -0.065 0.613
Feedlot% 0.516 0.670 1.156%* 0.694 1.213%* 0.679
Traditional Auction 0.142 0.219 -0.149 0.307 0.497* 0.293
Risk Preference 0.028 0.033 0.112%* 0.047 0.004 0.042
Effectiveness? -0.011 0.057 0.158** 0.052 -0.031 0.083
Understanding® 0.438***  (0.052 0.203** 0.070 0.348%** 0.085
Small -0.042 0.042 -0.150%* 0.058 -0.145%* 0.048
Daily 0.362%* 0.216 0.772** 0.313 0.895%%** 0.243
Intercept 4.31-8*** 0.760 4'42;)*** 1.253 -4 454%%x 1.020
Rhol & 2 0.281
Rho1 &3 0.605%*
Rho2 & 3 0.731%%**

Note: *p <0.10; **p < 0.05; ***p <0.01
# Represents Respondents’ perceived effectiveness of risk management tools ranging from a

scale of 1 (no idea) to 7 (extremely effective)

b Represents Respondents’ understanding of the risk management tools ranging from a scale of 1
(no idea) to 7 (extremely well)
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Table 4 : Marginal effects for the price risk management tools

LRP Futures Options
P t
arameters Estimates Standard Estimates Standard Estimates Standard
cIror CITor CITror

Age 0.006 0.001 0.001%* 0.001 0.001 0.001
Education 0.025 0.022 0.004 0.017 0.015 0.016
Cattle Income 0.011%* 0.004 0.002 0.003 0.003 0.003
Household 0.005 0.005 0.003 0.003 0.006* 0.003
Income
Cow% 0.136%* 0.065 -0.029 0.045 -0.01 0.049
Stocker% 0.078 0.056 0.017 0.037 -0.004 0.034
Feedlot% 0.062 0.081 0.067 0.041 0.067 0.036
Traditional 0.017 0.026 -0.009 0.018 0.027* 0.016
Auction
Risk

0.003 0.004 0.006%* 0.002 0.000 0.002
Preference
Effectiveness® -0.001 0.006 0.009%* 0.003 -0.002 0.005
Understanding®  0.053%** 0.005 0.012%** 0.004 0.019%*%* 0.004
Small -0.005 0.005 -0.009%* 0.003 -0.008** 0.003
Daily 0.043%* 0.026 0.044%* 0.017 0.049%** 0.011

Note: *p <0.10; **p < 0.05; ***p <0.01

# Represents Respondents’ perceived effectiveness of risk management tools ranging from a
scale of 1 (no idea) to 7 (extremely effective)

b Represents Respondents’ understanding of the risk management tools ranging from a scale of 1
(no idea) to 7 (extremely well)
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Figure 1 : Beef Cattle Producers’ Use of Price Risk Management Tools
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Figure 2 : Beef Cattle Producers’ Understanding of Price Risk Management Tools
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Figure 3: Beef Cattle Producers’ Perceived Effectiveness of Price Risk Management Tools
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