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Do advisors perceive climate change as an agricultural risk?
An in-depth examination of Midwestern U.S. Ag advisors’ views
on drought, climate change, and risk management
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Abstract Through the lens of the Health Belief Model and
Protection Motivation Theory, we analyzed interviews of 36
agricultural advisors in Indiana and Nebraska to understand
their appraisals of climate change risk, related decision mak-
ing processes and subsequent risk management advice to
producers. Most advisors interviewed accept that weather
events are a risk for US Midwestern agriculture; however,
they are more concerned about tangible threats such as crop
prices. There is not much concern about climate change
among agricultural advisors. Management practices that
could help producers adapt to climate change were more
likely to be recommended by conservation and Extension
advisors, while financial and crop advisors focused more
upon season-to-season decision making (e.g., hybrid seeds
and crop insurance). We contend that the agricultural com-
munity should integrate long-term thinking as part of farm
decision making processes and that agricultural advisors are
in a prime position to influence producers. In the face of
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increasing extreme weather events, climatologists and advi-
sors should work more closely to reach a shared understand-
ing of the risks posed to agriculture by climate change.
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risk are just some of the predicted future impacts of climate
change (Hatfield et al. 2011). Potential consequences for agri-
culture are particularly sobering given the sector’s sensitivity
to climate shifts and subsequent impacts (NRC 2010). Over
the past four decades, climate disruptions to United States
agricultural production have increased, and are projected to
continue to increase over time. Water quality and quantity
issues, increased in soil erosion, reduced productivity of crops
and livestock, and increased pest and pathogen pressures are
potential agricultural-specific impacts of a changing climate
(Howden et al. 2007; Walthall et al. 2013). These impacts
pose immediate and localized economic risks to agricultural
producers (Arbuckle et al. 2013) which may also contribute
to wider impacts throughout the agricultural supply chain.

Because threats to agriculture are expected to have subse-
quent impacts from local to global scales, calls for agricul-
tural adaptation and mitigation strategies have become ever
more urgent (e.g., Howden et al. 2007). Some argue that
increasingly unpredictable weather will compel producers to
reevaluate farm management to adjust to climate uncertainty.
However, a debate continues about the future net effect on
production in climates like the US, which are presently tem-
perate (e.g., Walthall et al. 2013). Local growing conditions
vary widely, and thus it is arguable that climate change at
the national or global scale will present opportunities as
well as threats. Adaptation may therefore involve a response
that tries to limit climate change damages or conversely, an
attempt to take advantage of new possibilities (e.g., a longer
growing season) (Smit and Wandel 2006). For the Midwest-
ern US, producers have already begun to experience increas-
ing annual mean temperatures and a longer growing season.
However, it is predicted that the Midwest will experience
impacts from weeds and pests, as well as increased extremes
and intensity in terms of precipitation, rain and streamflow
which will impact crop yields (Walthall et al. 2013). Long-
term climate adaptation will need transformative measures
in order to ensure a robust and resilient agricultural system
(Tomich 2011).

Numerous authors contend that motivation to adopt adap-
tive behaviors as a climate change response is dependent on
the level of threat perceived from the phenomena (Weber
1997; Grothmann and Patt 2005). If climate adaptation in
the agricultural sector is to be encouraged, it will thus be
important to first identify and understand how and whether
climate change is being portrayed and perceived as a threat.
While several studies have considered agricultural produc-
ers’ climate change beliefs and adaptive intentions, this
research focuses upon the agricultural advisors for whom US
producers rely on for an array of information (e.g., fertilizer
type and timing, seed planting rates, marketing information,
nutrient retention, etc.). Indeed, information from agricul-
tural advisors has been shown to influence producers’ deci-
sion making (Arbuckle et al. 2015; Prokopy et al. 2015a).
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Despite the demonstrable trust and influence of these advi-
sors, there has been little research into their perceptions of
climate change and their climate-adaptive practice recom-
mendations (Mase et al. 2015).

One fairly recent extreme weather event occurred in
2012; almost half of the US corn crop experienced extreme
or exceptional drought during that growing season. Average
corn yields fell from 147.2 bushels per acre in 2011 to 123.4
bushels per acre in 2012 (USDA NASS 2013). Following the
2012 drought, we sought to assess the extent to which US
Midwestern agricultural advisors perceived climate change
as a threat. In addition, we explored if and how experiencing
this extreme weather event influenced advisors’ own behav-
iors (e.g., climate-adaptive or conservation management
advice given), as well as advisors’ reports on the behaviors
of the producers they advised (e.g., climate-adaptive prac-
tices implemented). In the following pages, we address the
following three research questions:

1. How do agricultural advisors appraise climate change
risk?

2. How do advisors’ risk appraisals affect their advice to
producers?

3. Does the combined Health Belief Model and Protec-
tion Motivation Theory framework explain differences
in advisors’ assessments and advice?

Our research contributes to filling a deficit in literature
about agricultural advisors. We explore their perceptions of
agricultural climate risk, while adding to a broader literature
on how coping with an extreme weather event influences
climate-adaptive behaviors. We agree with Lemos et al.
(2014) that agricultural advisors are important intermediar-
ies of agricultural information to producers, and thus have
the potential to also be conduits for climate risk informa-
tion and conservation adaptation strategies. This research
will provide a better understanding of how advisors perceive
climate change and how these perceptions may influence the
advice they impart to agricultural producers.

Background
Perceptions of climate change

Despite scientific consensus about anthropogenic climate
change (Carlton et al. 2016), there is not consensus about
climate change in the agricultural sector. For example, in
Gramig et al.’s (2013) study of Indiana corn and soybean
producers, 31% of producers surveyed were neutral in their
belief in human caused climate change (neither belief nor
disbelief). Over a third of respondents (34%) thought cli-
mate change was an invention to “scare people” (Gramig
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etal. 2013, p. 162). Climate change framing may also play
a role in the formation of perceived impacts, risks and
willingness to adapt. For example, Haden et al. (2012)
found that producers’ willingness to adopt new irrigation
practices (described by the authors as an adaptive practice)
was related to concerns over local, near-term risks with the
potential for personal impact (e.g., reduced crop yield).
Moreover, research has found that producers who believed
in anthropogenic climate change are more concerned over
climate change impacts and support adaptation and mitiga-
tion strategies (Weber and Stern 2011; Barnes and Toma
2012). Conversely, producers who believed climate change
was due to natural causes, or questioned its occurrence,
were less supportive of adaptive and mitigative action and
policy (Arbuckle et al. 2013).

There are a multitude of inputs that go into produc-
ers’ farm management decisions and many different
motivations that feed into decisions to implement cli-
mate-adaptive practices. In addition to perceived climate
risk as described above, some motivations for practice
adoption include financial incentives, increased profits,
commodity prices, on-farm improvements, a steward-
ship ethic, and off-farm benefits (e.g., Crane et al. 2010;
Reimer et al. 2012; Rosenberg and Margerum 2008). Yet
another decision making input is whether and how to uti-
lize weather and climate information. Such information
is available from weather/climate services and decision
support tools (provided by a company, university, or gov-
ernment agency), weather/climate information provided
by agricultural advisors, and weather forecasts provided
through the television or internet. Producers tend to use
short-term weather information for immediate decisions.
Although seasonal climate forecasts are seen by scientists,
researchers, and some advisors as a climate-risk manage-
ment strategy (e.g., Carlton et al. 2014; Crane et al. 2010),
producers are less likely to use longer-term weather or
seasonal climate forecasts due to the perceived unreliabil-
ity of the information (e.g., Crane et al. 2010; Jagtap et al.
2002). Mase and Prokopy (2014) suggest that improving
weather/climate information and tool reliability and rel-
evancy might increase their use, but that increasing trust
in the information and tools is perhaps a more important
factor in their potential uptake.

People look toward trusted institutions for decision mak-
ing guidance under conditions of uncertainty or imperfect
knowledge (Dietz et al. 2007). Agricultural advisors are
an example of a trusted institution made up of agricultural
Extension staff operating out of land grant universities,
government agencies (such as the state’s Department of
Agriculture, the Natural Resources Conservation Service,
and Soil and Water Conservation Districts) and for-profit
groups and individuals (such as seed and fertilizer sales-
people, certified crop consultants, and bankers and lawyers).

Agricultural advisors assist producers in making day-to-day
decisions and thus are in a good position to act as climate
information intermediaries. In this role they could influence
producers’ use of climate science when advising on short
and long-term decisions (Lemos et al. 2012, 2014; Mase
and Prokopy 2014).

Some research has pointed to the need for more cross
communication between scientists, advisors, and produc-
ers in relation to climate adaption and mitigation strategies
(Prokopy et al. 2015b). Much research has focused on the
US Cooperative Extension Service (e.g., Breuer et al. 2010;
Burnett et al. 2014). There has been less focus on the role of
private sector advisors and science communication (Breuer
et al. 2010; Buizer et al. 2010; Mase and Prokopy 2014).
What little research that has been done to date suggests that
there is some skepticism among agricultural advisor groups
about the existence of climate change and anthropogenic
causes (Prokopy et al. 2015a; Mase et al. 2015). Haigh et al.
(2015) found willingness to provide advice based on climate
information depends on the type of advice given. For exam-
ple, advisors who provided agronomic advice were more
likely to have a positive attitude toward giving advice based
upon climate information than financial advisors.

This research informs the ongoing evolution of the agro-
nomic sector and its actors. We use a combined theoretical
framework—the Health Belief Model (HBM) and Protec-
tion Motivation Theory (PMT)—as a lens through which
to understand agricultural advisors’ perceptions of climate
change and the advice given to producers as related to adap-
tive conservation practices.

Theoretical framework

The National Safety Council defines risk as simply “a
measure of the probability and severity of adverse effects”
(Inouye 2014, p. 2). These ideas of susceptibility and sever-
ity form the basis of the more detailed HBM. However
this model also acknowledges the roles that perceived self-
efficacy, benefits, barriers, and social cues play in peoples’
decisions whether or not to take action to adapt to or miti-
gate risk (Semenza et al. 2011). Self-efficacy refers to an
individual’s belief that they are capable of taking action and
maintaining a new behavior (Straub and Leahy 2014). A
cue to action refers to any information or observation that
leads to the realization that a change in behavior would be
beneficial; the effects of which relate to risk perception. The
higher the level of perceived threat, the smaller the cue to
action required to instigate a behavioral change (Janz and
Becker 1984; Heimlich and Ardoin 2008).

Like the HBM, PMT developed by Rogers (1983), gives
credence to the roles of severity and susceptibility of threats,
as well as benefits and barriers to change, by bringing in two
major elements: (1) threat appraisal: a person’s assessment
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of the likelihood a threat will occur and its potential to dam-
age something valued if a given behavior does not change;
(2) coping appraisal: a person’s evaluation of their capac-
ity to avert a threat or to cope with the effects, as well as
any costs likely to be incurred as a result. Grothman and
Reusswig (2006) contend that considering people’s threat
and coping appraisals, including their perceptions of the
effectiveness and cost of alternative behaviors, can provide
guidance into their risk assessment and response.

While ‘cues to action’ are not always included in PMT,
there is value in recognizing the influence social factors
have on risk perception and appraisal (e.g., Gergen 2009).
Cues to action facilitated through media channels impact
an individual’s threat and coping appraisals, and ultimately
their decision to maintain or alter their behavior. Figure 1
is a conceptual framework developed by the authors, based
upon a literature review, which combines elements of the
HBM and PMT.

Although both the HBM and PMT emerged for use in
the health field (e.g., to understand a patient’s decision to
continue or quit smoking), their application to environmen-
tal risks and behaviors is increasingly common (e.g., Reser
and Swim 2001; Semenza et al. 2011; Straub and Leahy
2014). Solutions to health and environmental risks revolve
around undertaking volitional behaviors to prevent a nega-
tive state. Such a change results from a decision that negative
consequences are severe and likely to occur. Furthermore,
to achieve long-term positive effects, behavior change may
involve accepting immediate consequences such as time,
inconvenience, and financial difficulties. It follows that fear
of consequences associated with climate change and extreme
weather events could be utilized to address climate change
vulnerability and communicate climate-adaptive responses
(e.g., McBean 2004; Cismaru et al. 2011).

Fig. 1 A combined health
belief and protection motivation

Severit
framework v

Researchers have already found that PMT variables have
an influence on climate change behaviors (Nisbet 2009; Pike
et al. 2010). Indeed, Lemos et al. (2014) commented spe-
cifically on the reduced willingness of agricultural advisors
to provide advice on climate information when their own
perceptions of risk to agriculture (from climate) is low. Even
accounting for the Lemos et al. (2014) study, there is recog-
nition that there is a lack of literature on risk perception and
subsequent behavioral change focusing specifically on agri-
cultural advisors, which we address here. In the following
pages, interview results are presented through a discussion
of each of the components of the above combined HBM and
PMT theoretical framework.

Methods

In the wake of the 2012 drought, this research sought to cap-
ture climate change and climate risk attitudes of agricultural
advisors operating in the US Midwest. To elicit rich data
capable of capturing the nuances in perceptions of climate
change and subsequent response behavior, we carried out in-
depth, semi-structured interviews with four different types of
agricultural advisors from two Midwest Corn-Belt states—
Indiana and Nebraska. At opposing east—west extremes of
the Corn Belt, these states are considered typical in terms
of the region’s agricultural production, and also contain the
four categories of advisors sought. Indiana and Nebraska
produce similar crops (corn and soybeans) with similar pro-
duction methods. In 2015, Indiana’s top two commodities
were corn and soybeans (USDA ERS 2017a) and Nebraska’s
top three were cattle/calves, corn, and soybeans (USDA ERS
2017b). It follows that the types of advice and advising given
by agricultural crop advisors would be similar across the
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two states. Percent of irrigated cropland is one difference
between Indiana and Nebraska. In 2012, Indiana irrigated
3.3% of its cropland (USDA ERS 2017a) while Nebraska
irrigated 38.1% (USDA ERS 2017b).

Potential interviewees were identified from a 2012 advi-
sor survey (Prokopy et al. 2013) which produced 1354
cumulative responses from the two states. Survey respond-
ents comprised crop advisors (e.g., seed, fertilizer), conser-
vation agency staff (Natural Resource Conservation Service
and Soil and Water Conservation District staff), financial
advisors (agricultural bankers and lenders), and university
Extension educators. Only advisors based in corn producing
counties and answering “yes, I advise producers” on the sur-
vey were included in our interview sampling frame. Begin-
ning in late 2012, a random sampling procedure was used to
identify interviewees from each advisor group. Interviews
continued until data saturation occurred across all advisors
(n=36), where no new ideas or themes were heard when a
new participant was interviewed (Bowen 2008). The major-
ity of advisors were male (n=34). The advisors had an aver-
age of 19.5 years of experience advising producers (ranging
from 3 to 36 years of experience) and most had either grown
up on a farm and/or were still farming in some capacity.
The number and distribution of interviews is summarized
in Table 1.

The beginning of the interview guide focused on generic
questions—e.g., “What do you see as the biggest risk fac-
ing agriculture in the Midwest?”” and “What are the chief
concerns expressed by the producers who come to you?”’—
rather than questions specific to climate change and extreme
weather risk. This line of questioning helped to contextu-
alize the perceived risks from climate change relative to
other risks, and also to determine how advisors and their
clients prioritize between short and long-term risks. Subse-
quent questions asked whether advisors believed in climate
change, if they thought weather was becoming increasingly
variable, and if so what they believed to be the cause of
the variability. In addition, advisors were asked directly
whether they were concerned about climate related impacts
on agriculture in their region, whether climate change was
responsible for the 2012 drought, and a series of questions
on their climate change risk management strategies (advice

Table 1 Advisor roles and locations

Crop advi- Conservation Financial Extension Total
sors
Indiana 10 4 3 4 21
Nebraska 3 3 15*
Total 13 7 9 8 36

%0One advisor from Nebraska is categorized as both ‘Crop advisor’
and ‘Extension.’

given to producers), and action taken (by producers advised).
Pretesting of the interview guide was carried out with three
advisors in Indiana. The resulting transcripts were retained
for subsequent analysis. Following pretesting, minor modi-
fications were made to the guide to improve the clarity of
questions and eliminate unnecessary prompts.

Analysis procedure

We began data analysis by providing six researchers access
to the transcripts and asking each to suggest themes from
their reading. The suggested coding themes were discussed
during a group call, at which point it was agreed to inte-
grate the HBM and PMT due to their relevance to climate
change adaptation and applicability to risk perception and
willingness to act. The primary researcher made the agreed
upon adjustments to the codebook. Twelve transcripts were
then distributed among the six researchers to assess the
codebook’s suitability and completeness (Gorden 1992). In
addition to coder feedback, we utilized Cohen’s Kappa coef-
ficient as an intercoder reliability measure (Cohen 1960).
Values above 0.7 signified a satisfactory level of agree-
ment among coders (Gardner 1995). The initial round of
the intercoder reliability process produced an unacceptable
average Kappa coefficient (0.69). The codebook was thus
revised through a series of deliberative meetings until each
of the coders were able to consistently interpret and apply
the codebook (Miles and Huberman 1994). A subsequent
coding round produced an average Kappa coefficient of 0.91.
The primary researcher then applied the broad level codes to
the remaining transcripts (Campbell et al. 2013). Although
only one code—“Cues to Action”—is named to reflect our
theoretical framework, the other broad codes were applied to
the relevant theories. We use these theories as a framework
for understanding climate change risk behaviors by analyz-
ing motivations and adaptive action among agricultural advi-
sors and their producers (as reported by advisors). Table 2
shows the coding framework (broad codes and subcodes)
and related aspects of the HBM and PMT. Unless otherwise
specified, the quotations used throughout, represent percep-
tions communicated across all types of advisors.

Results
Threat appraisal

To explore how agricultural advisors and the producers
they advise (as described by the advisors), appraise the
threat of climate change (perceived severity and suscep-
tibility), we first considered the possibility that not all
believed the phenomena to be occurring. Because stud-
ies have shown that the perceived cause of events and
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Table 2 Coding framework and
related theory components

Coding framework

Theory

Perceptions of climate change

Belief

Cause(s)

Recollections of extreme/variable weather

Opinion on whether weather is becoming more extreme or variable

Perceived impacts of climate change

Extreme weather impacts, drought, flooding, etc.
Spread of disease/invasive species

Changes in yield and profitability

Impacts on the market, etc.

Impact on the Ag sector in general

Cues to action

Personal observations

Communication with other professionals

Media, websites, tools, and apps

Client testimonies

Uncertainty/insufficient information available to act

Climate change risk management strategies

Crop insurance

Scientific/technological advancement (e.g., hybrids, GMOs, new equipment, deci-
sion making tools)

Changes to farm operation (e.g., diversification, conservation practices, irrigation)

Prioritization of other risks/goals

Willingness/resistance to climate change risk management strategies

Changes in advice sought and given

Ability (or lack of) of producers to offset impacts of climate change/extreme, vari-

Threat appraisal

Threat appraisal
Coping appraisal

Cues to action

Coping appraisal
Advice and behavior

able weather using climate change risk management strategies, or in general
Ability (or lack of) of advisors to provide risk management advice and motivate

change

scenarios has implications for how the threat is appraised
(Weber 1997, Saleh Safi et al. 2012; Arbuckle et al. 2013)
it is important to clarify what advisors believe to be the
underlying mechanisms of climate change and extreme
weather events. We found some financial and crop advi-
sors, and a majority of conservation and Extension advi-
sors, accepted that climate change is occurring. Many of
the advisors interviewed believed this to be a symptom of
a long-term natural cycle. This also proved to be the case
when asked about changes in weather variability and the
incidence of extreme weather events.

I’m not a big believer in climate change. I think we
have climate extremes...we go through natural ebbs
and flows to our weather patterns...it goes all the way
back as long as we’ve been tracking the weather...—
Indiana based crop advisor

Perhaps because the term “climate change” is often inter-
preted as “anthropogenic climate change”, it is possible for
an individual to profess disbelief about the phenomena while
concurrently expressing concern about the extreme weather
events regarded by experts to be synonymous with climate
change (e.g., Hatfield et al. 2011). Related to climate change
beliefs, the majority of conservation and Extension advi-
sors—but only a few crop and financial advisors—believed
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that extreme weather events were occurring more frequently
in their area. That being said, as extreme weather events are
more assured and tangible, threat appraisals were more com-
monly constructed around their impacts rather than around
gradual, long-term changes associated with “climate”. In
addition, while the 2012 drought predictably arose in discus-
sions on volatile, extreme and variable weather, other past
and present examples also played into most advisors’ threat
appraisals.

...in 89,90 and °91...we had some torrential rains...
in 2008 we had heavy rainfall events in the fall and
crops were about ready to come out...the floods of
’92, 3, and 4...Rainfall...doesn’t seem to be general
like it used to be...it might rain in one mile and not the
next, or they’re more of a short duration high intense
rainfalls that come through...we need to be able to get
guys geared up so they can handle that intense rain
storm...with minimal damage to their cropland.—
Nebraska based conservation advisor

While the advisors were not in unanimous agreement on
the nature/cause of climate change or the increasing fre-
quency of extreme weather events, a vast majority of those
interviewed recognized that Midwest agriculture is sus-
ceptible to extreme events. However, few of the advisors
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interviewed considered climate and weather related risks to
be the principal concern for themselves or their clients. Pests,
weeds and disease, environmental sustainability, increased
regulation and farm succession all featured as examples of
concern for Midwestern agriculture as expressed by advi-
sors. Water availability, commodity prices, and marketing
emerged as the most serious and commonly cited examples.

The most challenging thing right now is the price of
corn and soybeans has dropped significantly. Break-
even cost on corn production are about where their
expenses are...trying to figure out how they can still
produce a crop and hopefully stay in business...—
Indiana based crop advisor

Whereas commodity prices and marketing were typically
considered to be isolated issues, some advisors expressed
concern that water management issues could be exacerbated
by climate change and extreme weather events.

...the water [issue] is always going to be a concern
as we deal with increasing population because we’re
going to be dealing with higher use rates per acre with
an urban population than...on the agricultural land-
scape...water is definitely...one that I'm concerned
about and will be a continual concern - even if climate
stabilizes.—Nebraska based Extension

Relative to more assured short-term threats (e.g., com-
modity prices, immediate drought recovery), uncertainty
over the manifestation of climate change impacts appeared
to contribute to the way advisors prioritized different risks
to their clients. Indeed, we found three reasons why changes
in climate and weather were dismissed as a risk. First, some
advisors believed that an increase in carbon dioxide and
mean annual temperatures will have a net positive impact
on agricultural production. This opinion may have been
bolstered by their observations that even in the purported
“extreme” drought of 2012, many of their producers were
still able to attain satisfactory yields.

Actually, climate change from a soybean standpoint
is a good thing. Because we produce more CO?2 into
the air, yields go up...as the globe warms we increase
the amount of arable land we can grow crops on.—
Nebraska based crop advisor

Second, the extensive uptake of crop insurance over the
last decade was widely regarded by financial, crop, and
Extension advisors (but very few conservation advisors) as
a solution to reduced corn yield and profitability associated
with risk from extreme weather impacts.

...I don’t know of any other way [to manage climate
change risk] other than praying it’s going to rain.. .If it

doesn’t, I have crop insurance to manage my downside
risk on my productivity.—Indiana based crop advisor

Finally, there was a pervasive attitude among most of the
advisors interviewed that no matter how impacts manifest,
producers and industry will be able to adapt as necessary.

...I think we’re adapting...It’s...something we’re
going to have to deal with, but I’'m not concerned to
the point where I see no future in agriculture or farm-
ing because of climate change.—Nebraska based crop
advisor/Extension

Beliefs that there is not a risk (denial) or that there is lim-
ited susceptibility to the threat (wishful thinking) are exam-
ples of non-protective responses among agricultural advi-
sors, which serve to weaken an individual’s threat appraisal
and subsequent protection motivation and behavioral inten-
tion (Grothman and Reusswig 2006).

Coping appraisal

The coping appraisal reflects how able and willing individu-
als are to alter their behavior based on the perceived ease,
cost, and effectiveness of recommended changes. Advisors
described a range of behaviors that could reduce climate and
weather related risks to agriculture: insuring crops, select-
ing an appropriate hybrid seed, effectively managing water,
adopting conservation practices, and modifying other farm
operation decisions (varying timing of activities and diver-
sifying crops). Advisors were clear that crop insurance and
hybrid seed selection were already commonplace before the
2012 drought, due to crop production and financial benefits.
The majority of our interviewees indicated that hybrid seed
selection and crop insurance advice were driven by crop and
financial advisors, effectively negating the need for practice
appraisal by the producers themselves. This was not the case
for risk management strategies centered on water manage-
ment and conservation practice adoption. Advisors who
spoke about conservation practices told us they require care-
ful assessment on a farm by farm basis in order to weigh the
pros and cons of a particular practice. Moreover, thoughts
about implementing new irrigation to ensure productivity
and profitability varied with advisors’ climate change per-
ceptions, as well as a particular farm’s characteristics. Advi-
sors who expressed more confidence that climate change
was occurring and that it would have detrimental impacts
on Midwestern agriculture appeared to be less risk averse
toward irrigation investment. However, this was tempered
by geographical context. Although irrigation was a fairly
common risk management strategy suggested by all advisor
types interviewed, Nebraska interviewees (which has a fairly
long history of irrigation), were more uniformly likely to
suggest it as a strategy than Indiana interviewees.
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I would be hesitant to say you should invest in irriga-
tion at this point because it’s very expensive and we
don’t have solid information that we’re having contin-
ued droughts.—Indiana based crop advisor

We have this seemingly limitless ocean of water in
the Ogallala aquifer... the impact of weather at least
around here gets muffled a little bit because we can
make a lot of our own water.—Nebraska based crop
advisor

In terms of advisors’ coping appraisal, the statements
above reflect the importance of acknowledging producers’
financial response cost when deciding whether to recom-
mend irrigation as a risk management practice. We also
found that producers’ self-efficacy played a role in advisors’
decision making processes. For example, some interview-
ees described the introduction of an irrigation system as “a
pretty big learning curve” that needed “different manage-
ment techniques [which] takes a while to learn”.

Conservation practices such as no-till and cover crops
were commonly cited by conservation and Extension advi-
sors as a means to establish climate and weather resilient
soils. By building sufficient organic matter, advisors told us
these conservation practices help ensure crops have access
to water in times of drought, and are able to resist erosion
caused by heavy rainfall and high winds. Yet, like irrigation
investment, the adoption of conservation practices coincided
with farm management and farm business costs.

Those guys that had no-till corn had a lot better
yield...if you incorporate cover crops...it even gets
a little better... What they don’t like about no-till and
cover crops is the slow warm up in the spring.—Indi-
ana based Extension

Farmers...don’t necessarily want to be putting on
cover crops or start trying to change someone’s soil,
and then lose their lease in 3 years...—Indiana based
conservation advisor

These examples involve the deliberation of pros and cons
to adoption. They demonstrate that the decision to imple-
ment practices capable of mitigating climate and weather
risks often rely on threat appraisals distinct to the threats
posed by climate change and extreme weather. The impor-
tance of the cost appraisal (relative to the threat appraisal)
became elevated because of the uncertainty advisors face in
terms of whether climate and extreme events are worsening
(or even occurring), and perhaps more importantly, the lack
of predictability over how and where an impact will mani-
fest. Although the coping appraisal is an assessment of the
perceived ease, cost, and effectiveness of recommendations,
the appraisal becomes compromised if advisors decide not
to provide such recommendations because of uncertainty.

@ Springer

It just tries the farmers’ production methods. Because
he doesn’t know if he’s going to get a drought and so
he doesn’t know what population to plant the corn. In
2012 if the farmers would’ve known we were going
to have a serious drought they would have dropped
their plant population drastically.—Indiana based crop
advisor

Finally, in terms of risk and impacts from weather and
climate change, a small number of advisors described what
Grothmann and Resswig (2006) refer to as fatalism—a form
of determinism that portrays events as unavoidable or inevi-
table, regardless of the efforts or changes made by human
beings.

I think climate change is moving too fast for the
ground and the ability to handle it. Part of me wants
to just buy a bunch of farmland in South Dakota and
North Dakota.—Nebraska based financial advisor

With the [2012] drought, we just really didn’t have as
many people come in. It was like "you know, it’s bad,
but it’s life.—Indiana based conservation advisor

Such attitudes may represent a feeling among some advi-
sors that climate change is too great a problem to tackle
(low efficacy)—a psychological phenomenon previously
described by Reser and Swim (2011) in relation to climate
change mitigation. This, along with perceptions of climate
change uncertainty, steep learning curves involved with
changes in farm management practices, and costs associ-
ated with change, feed into advisors’ tacit coping appraisal
and subsequent threat response.

Cues to action

Cues to action are social factors that influence threat and
coping appraisals, as well as behavior change. We found that
not all information to which advisors were exposed repre-
sented a cue to action, even if that was its explicit purpose.
For example, some advisors were inherently skeptical of
information presented under the theme of climate change,
which consequently was not a cue to action for many inter-
viewees. In addition, a large proportion of advisors noted
that they needed accurate weather projections in order to
proactively provide risk management advice to their produc-
ers (i.e., information about the future rather than the past).
However, advisors frequently described modelling and fore-
casting approaches, as well as the people who interpret and
present weather projections, as mistrusted. This mistrust
was due in part to past negative experiences, as well as to
conventional wisdom that weather forecasts are inaccurate.

I don’t trust anything long-term. You look at a ten day
forecast now and it’ll change five times or more...
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Today there’s a situation. Tomorrow it’s a potential
situation, three days out maybe. So maybe three days
out, then the rest is bogus.—Indiana based crop advi-
sor

In addition, many advisors described sources of informa-
tion that dismissed climate change—what might be thought
of as cues to inaction.

They talk about global warming and I’ve read several
articles written by scientists that are saying we are in
about a fifteen-year pattern of cooling.—Nebraska
based financial advisor

This is not to say that all advisors distrusted all reports on
climate and weather related risks and coping strategies. In
parallel to previous work (e.g., Prokopy et al. 2015a) univer-
sity, Extension, and other sources were viewed as independ-
ent of a product or motive. They were thus frequently cited
as trusted sources whose outputs influenced the information
and advice advisors passed on to producers.

I will disagree with them [Extension] on climate
change, but if they’re saying this practice will help
protect against climate change...I’m going to call it
weather...We just disagree on the extremes or the
terminology, but the practice is still valid or has ben-
efit.—Indiana based crop advisor

In addition to cues from others, advisors described the
importance of producers’ self-cues, driven by personal
observations. For the advisors we interviewed, these cues
to action appeared to be influential catalysts in altering pro-
ducers’ attitudes and practices. The 2012 drought and other
recent extreme events that had resulted in widespread and
easily perceptible crop damage, were readily identified as
impactful cues in terms of using weather information or
adopting conservation practices.

Both 2011 and 2013...it was in both those years we
had more people taking interest in no-till because they
could clearly see that land next door...drained better
and dried out faster than their land. Both of those years
had the severe rain event that caused a big influx of
people coming in to ask questions about our practices
and advice.—Nebraska based conservation advisor

These findings suggest that while advisors may be trusted
by producers (Prokopy et al. 2015a) they are only one piece
of their decision-making process—e.g., climate denial infor-
mation, as well as many of the financial and efficacy deci-
sions discussed previously. Through the eyes of the advi-
sors we interviewed, producers’ own observations may be
an important cue to action, which advisors could capitalize
upon as a platform to build dialogue and offer climate-adap-
tive practice advice.

Advice and behavior

Despite the recognition climate change and extreme weather
events pose threats to agriculture, most advisors reported
that their advice to producers remained unchanged in the
wake of the 2012 drought. For some, this lack of behavioral
change stemmed from a belief that their pre-drought advice
and risk management strategies were, and remain, sufficient.
For example, financial advisors already believed producers
were sufficiently protected through crop insurance and con-
servation advisors were already promoting practices such as
no-till and cover crops.

[The 2012 drought has] probably changed word
choice when I talk to growers and thinking more
long-term instead of knee jerk reaction. But from
an advice standpoint, nothing’s really changed.—
Nebraska based crop advisor

For other advisors, a lack of behavioral change reflected
limited efficacy, either as a result of perceptions that
the strategies themselves would fail to be impactful, or
because of a belief that their advice would not be utilized.

...I don’t think anybody has enough information to
try and sway people for what’s going to be out there
20 or 30 years from now...there could be famines,
there could be natural disasters, there could be all
kinds of things and we would be wasting our time
trying to prepare for something 20 years from now.—
Indiana based crop advisor

For some advisors, uncertainty that climate change is
occurring and how it might manifest, undoubtedly under-
lie a perceived inability to provide useful advice to pro-
ducers. However, it was also clear that for a minority of
advisors, the omission of climate related risk management
strategies was a case of absolved responsibility. In these
cases, threats and coping strategies were considered the
domain of climatologists, other advisors, or the producers
themselves.

I do not think it’s my role to tell a farmer how to
adapt to climate change. That might be for someone
[else]...as far as the marketing of the grain, the cli-
mate just doesn’t fit into the advice.—Indiana based
crop advisor

These responses demonstrate that a reluctance to provide
advice cannot be solely attributed to a lack of belief in cli-
mate change. A desire to remain as specialists able to provide
advice on a particular topic, or to focus on more immediate
and assured issues, also contributed to advisors’ decisions
whether or not to provide advice. This echoes Haigh et al.’s
(2015) suggestion that advisors are more likely to incorpo-
rate climate information into advising if it is related to their
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particular specialization. Thus, the advice provided reflected
producers’ needs, which advisors described as concern over
the current or upcoming growing season. As many producers
remain skeptical of climate change, advisors open-minded
about the benefits of climate-adaptive behavior expressed
difficulty in using potentially contentious climate change
language in client discussions. Advisor responses suggest
that engendering climate-adaptive behaviors among produc-
ers therefore requires advisors not only to be perceptive of
the threats from climate change, but also mindful of commu-
nicating threats (as a cue to action) without besetting those
opposed to the term or notion of climate change.

...probably the industry is recognizing it [climate
change] and believes it’s true...They probably don’t
advertise it because they know their customers...
I personally believe it but I try to be objective and
provide good information without saying...‘you’re
wrong’...—Indiana based Extension

While some advisors were content to avoid discussions
on climate change to retain harmonious relations with their
clients, others took advantage of observable impacts and
growing attention climate change had received. Conser-
vation and Extension advisors in particular, used extreme
weather events as an opportunity to suggest climate-adaptive
behavior that may previously have been promoted without
regard for climate and weather risks.

[In the 2012 drought] we had a teachable moment here
to try to get them to try new things that will hopefully
make their crops, their fields, more sustainable.—Indi-
ana based Extension

Through this approach, advisors could communicate
environmental benefits of conservation, while also address-
ing producers’ primary concerns—yield and profitability.
Again, these findings support research that suggest advisors’
expertise influences their use of climate information (Haigh
et al. 2015). That is, utilizing climate adaptation messaging
to incorporate conservation advice fits with conservation
advisors’ advising specialization. Beyond issues of advi-
sor expertise, perhaps through the experience of weather
extremes combined with effective communication, the adop-
tion of climate-adaptive practices could become as common-
place as participation in crop insurance schemes and the
planting of hybrid seeds.

There were certainly some people who did not suffer
as much [during the 2012 drought], and we held them
up as poster children like, ‘this is how well their farm
did by doing more sustainable practices’.—Nebraska
based conservation advisor

A few of our interviewees had begun to recognize the
potential of climate and weather tools in contributing to
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improved understanding of associated climate and weather
risks. Access to climate and weather information allowed
advisors to tailor their risk management advice, whether by
altering the amount of money a producer was permitted to
borrow, or in advocating a set of on-farm management deci-
sions. For these advisors, being open to altering their advice
was a first step in improving services that could insulate
their clients’ physical and monetary resources from climate
related threats.

We have incorporated...a higher degree of probabil-
ity for volatile weather conditions into our overall
rating...We are now working on a separate set of
risk criteria specifically for...the ag industry...these
weather considerations are one part of that overall
risk evaluation.—Indiana based financial advisor

While some advisors’ farm management advice did not
change after the 2012 drought, others utilized their own
cues to action such as “observable impacts” (personal
observation) of extreme weather events (i.e., impacts of
climate change) to impart advice that might influence
producers’ behavior. This reflects Carlton et al.’s (2016)
findings that advisor perceptions of drought risk increased
following the 2012 US Midwestern drought; perceptions
which had a significant association with positive adap-
tation attitudes. Such cues to action also exemplify the
range of advisor behavior and their subsequent advice to
producers we found in our interviews. Despite this range
of behavior, an overall theme emerged. That is, there is
a desire for advisors to provide services their produc-
ers’ need, which then preserves advisors’ trusted status.
Indeed, as we will discuss, our research suggests that agri-
cultural advisors’ advice both reflects their own beliefs and
expertise, as well as the beliefs and needs of the producer.

HBM and PMT framework

We combined the HBM and PMT into a framework
through which to understand and describe the mechanisms
that influence agricultural advisors’ risk response and
behavioral action. Through our analysis, we unfolded an
in-depth picture of the relative weighting of advisors’ per-
ceived climate threats and response costs, which together
with cues to action influenced advice imparted to produc-
ers. Table 3 summarizes our results through the determi-
nants of behavioral change illustrated in Fig. 1. Table 3
includes the elements contained within the HBM and
PMT and provides examples of the cognition behind the
decision to alter behavior (or not). The “Results” column
describe the overall results reported in this paper and gen-
erally represent the majority views of the advisors inter-
viewed across advisor types. The framework assisted us
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in demonstrating the large degree of variation in the way
advisors perceive and act on risks from climate change
and extreme weather events. Perhaps more importantly,
the framework helped to build an understanding of the
underlying reasons for disparate views and actions, and
thus provides a starting point to consider what might be
done to combat misinformation, ambivalence or inaction.

..it had more
ponding on it initially but drained better and dried out

faster than their land.”

Discussion

Adyvisors’ climate change risk appraisal

”

Overall, we found that agricultural advisors had mixed
views about the existence of climate change. The major-
ity of conservation and Extension advisors stated that cli-
mate change is occurring, while only some financial and
crop advisors expressed this belief. We found that there was
widespread acceptance that extreme weather events are a
risk for US Midwestern agriculture. This was despite beliefs,
generally, that climate change was perceived to be part of
a long-term natural cycle. That there was greater accept-
ance that extreme weather events pose a threat to agricul-
ture highlights the importance language can make in the
threat appraisal process; a similar conclusion was made
by Arbuckle et al. (2013). Perhaps the storyline of climate
uncertainty negates perceptions of risk from climate change
to a greater degree than perceptions of risk surrounding
extreme weather impacts that most advisors and their pro-
ducers have experienced. Indeed, Moser (2010) notes that
the complexity of climate change has had a subsequent effect
on climate change communication—the manifestation and
potential impacts of climate change are uncertain. Moser
further suggests that direct experience (e.g., of an extreme
weather event) can instigate urgency surrounding similar
events more so than acting on what seems to be an ambigu-
ous threat (climate change). Moser (2010) as well as Pidg-
eon and Fischhoff (2011) stress the importance of mental
models in communicating risk. Our results suggest that the
threat from extreme weather (a symptom of climate change)
is a concrete and understandable risk inherently more salient
than the more abstract concept of climate change.

Risk interpretation is complex and comprised of a variety
of inputs and decision making points (e.g., Eiser et al. 2012).
We found that advisors’ threat appraisals for climate and
weather risk were tempered by the existing widespread use
of risk management strategies—namely crop insurance and
hybrid seeds—as well as the knowledge that the region’s pro-
ducers have weathered many previous wet and dry extremes
in the past. These factors, in combination with widespread
skepticism about the ability of the scientific community to
provide spatially and temporally explicit weather and climate
predictions, led many advisors to develop what Grothman

closely to see if those areas were shrinking or swelling
..it was in both those years [2011 and 2013] we had

more people taking interest in no-till because they
.. after 2012 and the impact that had on our produc-

tivity, I would say most guys are open to having that

articles written by scientists that are saying we are in
discussion.”

then the rest is bogus.”
about a 15-year pattern of cooling.”
could clearly see that land next door.

“They talk about global warming and I’ve read several
or moving.

“I don’t trust anything long-term....So maybe 3 days out,
“I watched the [US] Drought Monitor maps pretty

Example quotations

«
«

Trusted information sources may be heeded

Seeing how a practice affected others

Personal experience may open minds to conversations
about conservation and long-term weather predictions

Mistrust in information disseminated
Some information negates risk

Results

How are threats and coping strategies being reported?

What have I observed myself?

Examples of cognition

Table 3 (continued)
Cues to action
Cues from others

Self-cues

84

Springer

www.manaraa.com



Do advisors perceive climate change as an agricultural risk? An in-depth examination of... 361

and Reusswig (2006) term non-protective responses such as
wishful thinking (everything will be ok) and fatality (what-
ever will be will be). Related to the notion of mental models
discussed above, threat appraisals for climate and weather
related risks were palliated through preoccupation with more
immediate, more assured and more tangible threats. Indeed,
tangible threats appear to be an important aspect of risk per-
ception and risk response. For example, increased risk per-
ception due to tangible threats reflects Mase et al.’s (2017)
finding that producers’ concern about on-farm risks such as
extreme weather events was a significant predictor of adapta-
tion behavior. Moreover, in a content analysis of agricultural
trade publications of articles published during the 2012 US
Midwestern drought, Church et al. (2017) found that the vast
majority of articles reported drought impacts (and recovery)
rather than climate-adaptive management strategies—a cue
to action that emphasized short-term versus long-term risk
management strategies.

Advisors’ risk appraisals and conservation advice

Climate-adaptive practices such as no-till and cover crops,
generally recommended by conservation and Extension
advisors, represent a longer-term approach to farm resil-
iency. These advisors’ recommendations for climate-adap-
tive farming strategies corresponded with their acceptance
of climate change as a threat. In contrast, financial and crop
advisors were less likely to accept climate change as occur-
ring and their risk management advice tended to rely on
season-to-season decision making—which hybrid seeds to
use, and how much crop insurance to purchase.

If looking through the lens of the HBM and PMT, the
issue becomes more complex. These widely adopted coping
strategies (hybrid seeds and crop insurance) were perceived
to come with very little cost while at the same time provid-
ing financial security and yield benefits. Both had become so
established that the need for associated advice or appraisal
scarcely existed amongst the advisors interviewed. In con-
trast, an advisor’s willingness to recommend—and produc-
ers’ willingness to install—irrigation remained dependent
on factors such as perceived economic benefit, soil type,
access to water reserves, and a steep learning curve. With
respect to the HBM and PMT, the challenges associated with
these coping strategies and adaptive behavior align with the
response cost (expense and inconvenience) and self-efficacy
(perceived ability to implement a recommendation cor-
rectly). These are two aspects of adoption that have been
shown to have both positive and negative correlations to
conservation adoption (Carlisle 2016; Prokopy et al. 2008).

While most advisors stated they had not altered their
behavior as a result of the 2012 drought, their inter-
view responses suggested subtle changes towards greater
risk management. This subtlety was conveyed primarily

through statements that that indicated increased awareness
of drought risks which instigated thoughts of risk monitor-
ing and response. For example, by illustrating the changing
extent of the 2012 drought using maps from the US Drought
Monitor (a trusted information source), advisors told us their
producers were challenged to rethink concepts of severity
and susceptibility. Moreover, a few advisors highlighted the
relative success, coming out of the drought, of producers
who had implemented conservation practices; thus dem-
onstrating a feasible and effective coping mechanism. This
latter point highlights the importance of producer leaders
in the diffusion of change (e.g., Church and Prokopy 2017).

To some extent these subtle changes in risk management
advice were instigated by the demands and interests of pro-
ducers, which corresponded to the widely-reported attitude
among advisors that their concerns were a reflection of their
clients’ concerns. While this approach is a logical means of
ensuring clientele remain satisfied, it raises questions about
advisors’ effectiveness at conveying and addressing climate
and weather related risks highlighted by the scientific com-
munity. Their role in this communication chain was further
compromised by the aforementioned widespread cynicism
towards weather and climate related predictions, as well as
the reluctance of some advisors to discuss the potentially
contentious subject of “climate change” with their produc-
ers. Lemos et al. (2014) similarly found that advisors who
have little trust in climate information sources are unlikely to
incorporate such information into their advice. These strate-
gies sidestep the conflicts associated with defining the threat,
therefore providing a cue to action based on very tangible
impacts and solutions. In doing so, what the scientific com-
munity considers a symptom of a long-term threat, instead
related to producers’ immediate and localized concerns such
as yields and profitability—again, a symptom of producer
and advisor concern over the current growing season and
short-term risk management or immediate impact recovery.

These issues are compounded by the strong relation-
ship between advice given and the self-perceived role of
the advisor. Indeed, advisors’ statements about their role (or
non-role) in helping producers adapt to climate and weather
related risks demonstrates that advisors prefer to operate
within their particular field of expertise, where their efficacy
for assisting producers to adapt in a particular way can be
expected to be at its highest (e.g., Haigh et al. 2015; Lemos
et al. 2012). The consequence of this approach is that those
advisors who are disinterested in climate and weather related
risks, or who feel that such risks are intrinsically unpre-
dictable, may absolve themselves of any responsibility for
helping producers to adapt. On the other hand, confirming
Haigh et al. (2015) conclusions, Extension agents and certi-
fied crop advisors—advisors who deal with a variety of farm
management decisions—were more likely to report advising
on a range of risk management strategies.

@ Springer
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Recommendations

Our results point to issues surrounding science communi-
cation and short-term, season-by-season coping strategies
that address immediate and localized concerns. As other
research has found, including ours, agricultural advisors
desire to be a useful resource for their clients, yet viability
of agriculture over the long-term is arguably in the clients’
interest. Our findings suggest that in order to transition
producers to increased use of climate-adaptive manage-
ment practices, advisors should discuss these solutions in
terms of risk management for extreme weather impacts
(e.g., drought, high heat, and flooding) rather than impacts
from climate change or global warming. Although we rec-
ognize that the advisors we interviewed were unlikely to
explicitly articulate risks due to climate change, we are
hesitant to recommend ignoring or hiding risks from cli-
mate change. Agricultural advisors are in a prime posi-
tion to integrate long-term thinking and climate change
risk into their advice to producers. We thus contend that
the agricultural community should integrate long-term
thinking as part of farm decision making processes. For
example, our interviewees described exemplary farms that
utilized climate-adaptive or conservation management
practices to demonstrate reduced impacts from the 2012
drought. Such examples should be used in conjunction
with discussions on scientifically based climate projec-
tions and related impacts—increased weather extremes are
expected (both drought and flooding), climate is chang-
ing rapidly, and climate-adaptive practices can mitigate
impacts and improve farm resilience. Moreover, we
suggest that encouraging advisors and climatologists to
convene and network could prove an important step in
improving the quantity, quality, and usefulness of climate
information and associated risk management strategies
that filter down to producers. Going forward, the use of
new weather and climate tools and information sources
among advisors and producers is a measure that could lead
to improved on-farm decision making and more realistic
assessments of producers’ financial risks. From collabora-
tions with companies specializing in weather and climate
modelling to freely available smartphone apps, we suggest
that this new behavior could better prepare the agricultural
sector for both long and short-term risks, while simultane-
ously serving as an additional cue to act on any perceived
threats the information brings to light.

Health belief model and protection motivation theory
framework

We contend it is feasible to use the HBM/PMT frame-

work to explain the emergence of potential climate adap-
tation behaviors. This emergence would be based upon

@ Springer

how interviewees appraise the severity of and their sus-
ceptibility to risk (threat appraisal), their perceptions of
the efficacy and costs/benefits of a climate-adaptive or
conservation management response (coping appraisal),
and their response to a multitude of cues to action (self-
cues and cues from others) that do or do not reinforce
the proposed behavior change. For example, conserva-
tion and Extension advisors were more likely to believe
in climate change, see that climate change risk warranted
climate change adaptation, and advise climate-adaptive
management practices to mitigate future impacts from
weather and extreme events. It is however, difficult to
predict behavioral intent and change. We argue the frame-
work suggests a path from risk perception (e.g., belief
in climate change and that if poses a risk to agriculture)
to behavior (e.g., climate-adaptive management advice).
Further, it highlights aspects of risk that may be worth
further exploration in order inform science communica-
tion. For example, relating climate change risk to finan-
cial risk may be an effective means to nudge financial
advisors to consider incorporating climate and weather
tools into risk management advice. Indeed, seen as a
means of improved service to clients (protection of pro-
ducers’ monetary resource), we found that a few financial
advisor interviewees incorporated risks from climate and
weather risk as part of determinations surrounding bor-
rowing or climate-adaptive management advice. In addi-
tion, using the framework highlighted the complexities
of risk perception and behavior. For example, low per-
ceptions of climate change risk combined with mistrust
in weather/climate information negated climate-adaptive
action. In contrast, personal experience with the 2012
drought (self-cues), along with cues from others (farms
who weathered the drought successfully due to the use of
climate-adaptive or conservation management practices)
appeared to be a catalyst for change (e.g., using those
experiences to exemplify the benefits of climate-adaptive
or conservation management practices).

Overall, we suggest the HBM/PMT framework can be
utilized by researchers to consider how to communicate
climate science and climate risk to influence advisors’ and
producers’ threat and coping appraisals, and contribute to
cues to action that lead to adaptive behaviors. Moreover, the
framework revealed the importance of considering advisors’
expertise and desire to meet producers’ needs. For advisors
who already recommend climate-adaptive practices, this
framework could be used to determine communication strat-
egies to producers; for example, advisors could help produc-
ers work through various coping appraisals that incorporate
long-term, resilience thinking. In addition, the framework
could be used to determine how to better communicate cli-
mate change risk in a way that increases the reality of cli-
mate as a threat and subsequent coping strategies.
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Limitations and future research

This study poses at least two limitations, which point to
future research. First, the interview guide was originally
developed to understand risk management as related to
weather/climate tools, which limited potential responses as
related specifically to the HBM/PMT. In using an analysis
that allowed for emergent findings (e.g., Bernard and Ryan
2009), we have pointed to the potential efficacy of utiliz-
ing this framework in program development and research.
Future research could apply this framework to more explic-
itly target agricultural stakeholder coping appraisals and
cues to action. Moreover, future research efforts could use
the qualitative findings reported here to operationalize varia-
bles and develop survey research questions to test the HBM/
PMT as a predictive model. Second, although this research
suggests that the words ‘climate change’ should be avoided
in terms of climate-adaptive or conservation management
advice, we contend that perceptions of and attitudes toward
climate change are ever changing and we would not rec-
ommend hiding the underlying cause of increased weather
extremes. Thus future research should explicitly test how
climate change message framing influences advisors’” will-
ingness to recommend climate-adaptive practices, and pro-
ducers’ willingness to adopt. Finally, due to the value of
utilizing weather/climate information in on-farm decision
making, future research could explore new tools developed
alongside producers and climatologists to evaluate trust and
use (e.g., Prokopy et al. 2017).

Conclusions

This research explored an understudied stakeholder group
in the agricultural supply chain—agricultural advisors.
Through the lens of the HBM and PMT, we analyzed inter-
views of 36 agricultural advisors to understand their apprais-
als of climate change risk, related decision making processes
and subsequent risk management advice communicated to
producers. We found that the utility of the HBM and PMT
was most successful in helping to suggest what may be
underlying reasons for differences in advisors’ climate-adap-
tive practice advice relative to climate change risk appraisals
of threat and coping strategies. Through this understanding,
it may be possible to develop appropriate communication
strategies that address advisors’ and producers’ threat and
coping appraisals, with subsequent cues to action that may
lead to increased climate-adaptive behaviors in the agricul-
tural community.

We conclude that while the 2012 drought served to
highlight the importance of risk management strategies,
it has neither altered climate change beliefs nor the advice
imparted for most advisors. Instead the drought reinforced

the need for strategies and behavior which preceded the
event. Indeed, for many the drought represented ‘just another
extreme event’ rather than a catalyst for radical change.
Despite this, there is some evidence to suggest that produc-
ers’ own observations together with the influence of advisors
resulted in new risk management behavior beyond the exist-
ing participation in crop insurance schemes and the planting
of hybrid seeds. However, at present the value of these new
strategies including increased irrigation and conservation
practices remains contested within the advisor community,
largely due to their potential to negatively impact produc-
ers’ short-term profits. The result is that these behaviors
are only likely to be adopted where advisors are inclined
and able to convince producers of the need for long-term
risk management strategies. To understand the importance
of this task, climatologists should work more closely with
crop advisors to develop a shared understanding of the likely
impacts of climate and extreme weather events. Although
there is clearly disparity in beliefs surrounding the cause and
terminology associated with these events, such semantics
should not be seen as an insurmountable barrier to instilling
climate-adaptive behavior. After all, the widespread uptake
of crop insurance and hybrid seeds has already occurred
across the Midwestern US despite a degree of skepticism
of a changing climate among advisors and producers alike.
That being said, overall, we contend that the incorporation of
long-term considerations of risk appraisal and cues to action
(including discussions of climate change) could engender a
transition to climate-adaptive farm management practices
that will contribute to a more resilient agriculture sector.
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