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Abstract

Adoption of on-farm conservation strategies, such as edge-of-field practices,

has the potential to reduce nutrient runoff, promote greater biodiversity, and

improve water quality. To date, adoption rates among farmers are extremely

low. Communication with farmers has been identified as a vital strategy to

encourage the voluntary adoption of these practices and policies that promote

on-farm conservation. Yet little is known about which information sources

shape farmers' concerns about conservation practices, perceptions of the risks

and benefits of conservation practices, and ultimately, adoption behaviors.

Using the Social Amplification of Risk Framework, the Risk Information Seek-

ing and Processing Model, and a cross-sectional survey, we examined farmers'

concerns about nitrate loss and water quality, perceptions of the risks and ben-

efits of conservation practices, attention to messages and information sources,

and communication behaviors. We received N = 474 completed surveys.

Attention to agricultural associations was associated with decreased concern

about nitrates and diminished perceptions of the benefits of edge-of-field prac-

tices. Farmers paying greater attention to non-agricultural and social media

sources were more likely to share and seek information. Attention to interper-

sonal sources was associated with greater adoption behaviors. This work high-

lights the importance of farmers' social networks, exposure to multiple

information sources, and the need to identify new strategies for engagement

and direct communication with hard-to-reach audiences. We conclude with a

discussion of the implications of this work for conservation communication

and land management practices to promote environmental health.
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1 | INTRODUCTION

In most US states, more than 50% of the land is privately
owned. Thus, conservation efforts across the
United States require buy-in from land owners, man-
agers, and farm operators. On agricultural lands like for-
ests, farms, and ranches, practices such as prairie strips,
saturated buffers, and terraces provide critical habitat
that enhances biodiversity (Le Cœur et al., 2002) and
reduce nutrient runoff (Munn et al., 2018). Research on
these “edge-of-field” practices shows promise for enhanc-
ing biodiversity (Deere et al., 2022; Hietala-Koivu
et al., 2004; Schulte et al., 2017). However, adoption is
low due to barriers like farmers' perceptions of risks to
profits (Christianson et al., 2018; DeLong et al., 2021).
Higher adoption rates link to access to information,
extension training, conservation organizations, and
financial incentives (Baumgart-Getz et al., 2012; Liu
et al., 2018; Prokopy et al., 2019). Communication is a
key antecedent for conservation adoption. Understanding
sources and messages encouraging voluntary conserva-
tion by farmers is crucial (Witzling et al., 2021) since few
states regulate these practices (Porter et al., 2015).

Previous research suggests that farmers broadly sup-
port practices promoting clean water, wildlife habitat,
and open space protection (Baumgart-Getz et al., 2012;
Bonnie et al., 2020). Yet agricultural audiences have also
criticized policies or programs encouraging these prac-
tices (Bonnie et al., 2020). Understanding farmer percep-
tions and media habits can inform communication
strategies for educators, as attitudes often precede behav-
ior change (Shaw, 2009). This research aims to under-
stand drivers of support for voluntary conservation
practices, aiding practitioners in engaging farmers about
conservation benefits. Additionally, it examines environ-
mental risk perceptions shaping farmers' behavior,
including concerns about nitrate loss and water quality,
perceptions of edge-of-field practices, attention to media
messages, and information usage. This work expands the-
oretical understanding of risk information seeking and
sharing among hard-to-reach audiences, which has impli-
cations for other conservation issues such as human–
wildlife conflicts or invasive species management.

1.1 | Study context

In 2023, the Gulf of Mexico “dead zone” was predicted to
be 4100 square miles, still far over the 2035 federal target
of 1900 square miles (Wendland, 2023). In the dead zone,
dissolved oxygen levels are too low to support many
aquatic species (USEPA, 2017). Excess nutrients from
farmland that travel via the Mississippi River are a

primary contributor (Boehm, 2020; USEPA, 2017). Algae
consume these nutrients, and when they die, decomposi-
tion reduces oxygen levels (USEPA, 2017). Excess nutri-
ents can contaminate drinking water and accelerate toxic
algae growth, posing health risks (USEPA, 2017). Com-
munities in the Gulf face cultural, ecological, and eco-
nomic consequences from nutrient runoff (Boehm, 2020;
USEPA, 2017).

Iowa is a significant nutrient contributor to the Gulf,
and to address this challenge, they adopted the Iowa
Nutrient Reduction Strategy in 2013 (Northey &
Gipp, 2013). The strategy calls for agricultural conserva-
tion practices, including edge-of-field practices, to miti-
gate nutrient-rich farm runoff (IDALS, 2017). There is a
diversity of opinion in Iowa about whether to continue
voluntary conservation or adopt stronger regulation. This
issue has led to high-profile lawsuits and media discus-
sion (Witzling et al., 2022).

Given the media's role, we examined several commu-
nication variables in our models. We built on Witzling
et al. (2020), who examined demographics, affect, and
risk/benefit perceptions on environmental regulation
support. We expanded this by exploring these variables in
a different context and adding communication behavior
measures (Prokopy et al., 2019; Witzling et al., 2021). Our
model is presented in Figure 1.

1.2 | Theoretical frameworks: Social
amplification of risk and risk information
seeking and processing model

Underlying our model is the social amplification of risk
framework (SARF). In 1988, Kasperson et al. proposed
SARF to describe how the strengthening, weakening, and
filtering of risk signals impact individuals' risk percep-
tions (Kasperson et al., 1988). Risk events represented by
risk signals are filtered through sociocultural and institu-
tional channels. Individual heuristics and values, social
relationships, signal value, and stigma provide the frame-
work within which risk information is evaluated, ampli-
fied, or attenuated. This process encourages individuals
or groups to accept, ignore, tolerate, or change their expo-
sure to risk. Risk perceptions and actions then spread
from the individual to the community, through stake-
holder groups, and eventually throughout society
(Kasperson et al., 1988).

Previous scholars have applied SARF and reported
evidence for amplification and attenuation in high-profile
cases of environmental risk such as the Exxon Valdez oil
spill (Leschine, 2002) and wildfires (Brenkert-Smith
et al., 2013). The media has been identified as an impor-
tant amplification/attenuation station that filters risk
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signals, processes risk events, attaches social values to
risk information, amplifies or attenuates the event, and
passes this information on to social groups or individuals,
influencing responses (Renn & Levine, 1991). Traditional
media coverage has been strongly associated with ampli-
fied public perceptions of mad cow disease (Lewis &
Tyshenko, 2009) and genetically modified foods (Frewer
et al., 2002).

Social media also shapes public perceptions of risk.
Chung (2018) found a correlation between online media
stories and social media discussions on a high-speed rail
project in Korea. Social media exposure was associated
with amplified public perceptions of environmental
health risks in Singapore (Ng et al., 2018). To date, ques-
tions remain about social media's role in amplifying or
attenuating risk information in hard-to-reach communi-
ties, and little is known about social media use and shar-
ing as a source of conservation information for land
managers and farmers (Witzling et al., 2021).

Drawing on previous research, we assume different
sources of conservation information provide
different content. Witzling et al. (2022) identified differ-
ences between Iowa news outlets in nutrient runoff cov-
erage, themes, and sources quoted. Differences in
language use across agency and university sources target-
ing farmers (Coberley, 2020) and between agricultural
and mainstream newspapers (Dobelbower, 2018) have
also been found. Drawing on previous work, we assume
that media usage and attention are strongly connected to
perceived environmental risks. UK farmers reported that
media exposure and sustainable farming framing by agri-
cultural media shaped their awareness of on-farm conser-
vation behaviors (Rust et al., 2022) and their willingness

to adopt sustainable practices. Kahlor et al. (2004) found
news coverage frequency and intensity raised awareness
about cryptosporidium contamination. Here, we expand
SARF by considering amplification and attenuation
across multiple source types.

In this study, we highlight the interplay between
emotion, media, and risk and benefit perceptions. Affect,
or emotional response to stimuli, is increasingly recog-
nized as an important factor in individuals' evaluations of
risk (Slovic, 2016). Emotions play a role in “perfecting
the function that risk perceptions play as rational expres-
sions of value” (Kahan, 2008). People with positive feel-
ings about something (e.g., birth control) tend to view it
as less risky and more beneficial (Cooper & Nisbet, 2016).
Conversely, more concerns or negative affect about a haz-
ard (e.g., pesticides) increase concerns about its risks
(Slovic, 1999). Slovic et al. found that affective responses
to nuclear power or nuclear waste were strongly associ-
ated with individuals' attitudes, perceptions, and policy
preferences (Slovic, Flynn, & Layman, 1991; Slovic,
Layman, et al., 1991). Cooper and Nisbet (2016) estab-
lished that negative affect and amplified risk perceptions
are associated with increased support for policies regulat-
ing genetically modified organisms and hydraulic fractur-
ing. Witzling et al. (2020) reported a significant
association between media attention and emotions,
which were strongly associated with perceived risks and
benefits of inland aquaculture.

Negative affect and risk perceptions together have
been identified as critical factors in individuals' desire to
seek and share information about risk (Griffin
et al., 2008; Yang et al., 2011). The Risk Information
Seeking and Processing Model (RISP) assumes

FIGURE 1 Schematic

diagram of the proposed model.
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information-seeking behavior emerges in the context of
risk when people feel threatened by or concerned about
potential harm (Yang et al., 2014) and uncertain
about how to mitigate these harms (McComas, 2006).
Previous work applying the RISP model has found that
people seek information when concerned about potential
risks (Yang et al., 2011), particularly in environmental
contexts. For example, Ng et al. (2018) found support for
a direct, positive association between perceived risks and
negative emotions; negative emotions and information
seeking and sharing; and finally, information seeking
and sharing and increased protective health behaviors to
mitigate exposure to air pollution and zoonotic diseases.
With RISP in mind, individuals seeking information
about the risks or benefits of environmental or agricul-
tural practices could plausibly turn to the media and
other relevant sources of information.

1.3 | Hypotheses

Drawing on prior research, we developed hypotheses
related to the relationships between affect (using concern
to represent affect), risk/benefit perceptions, information
seeking/sharing, and the adoption of edge-of-field prac-
tices. This study also informs a larger understanding of
the theoretical connections between SARF and RISP by
applying both to a new context. While SARF suggests
that interpersonal sources are important, less is known
about how these actors amplify or attenuate risk, particu-
larly in agricultural contexts. Previous research using
SARF has relied on a simplified role of network actors in
risk interpretation, debate, and evaluation (Murdock
et al., 2003). We add to SARF by examining multiple
sources, including interpersonal communication with
friends and farmers.

Previous research established that farmers often rely
on news media to learn about environmental topics
(Bonnie et al., 2020; Jackson-Smith et al., 2018; Perry-
Hill & Prokopy, 2014; Witzling et al., 2015). Yet news
coverage of conservation differs between rural and urban
outlets and agricultural and non-agricultural sources
(Church et al., 2020; Corbett, 1995; Witzling et al., 2022).
Research suggests agricultural trade publications attenu-
ate climate risks to agriculture (e.g., financial risk,
weather risk) by focusing on direct steps farmers could
take (Abrams & Meyers, 2010; Asplund et al., 2013;
Church et al., 2017). Non-agricultural outlets more
frequently quote environmental group representatives
discussing conservation practices that reduce farm nutri-
ent runoff (Witzling et al., 2022). Moreover, non-
agricultural sources are more likely to address health
risks of nutrient runoff (e.g., contaminated drinking

water) (Witzling et al., 2022). Increased media coverage
of risks is often associated with amplified perceptions of
risk and environmental concern (Brulle et al., 2012;
Frewer et al., 2002). We hypothesized that non-
agricultural sources serve as risk amplification stations,
while agricultural sources serve as attenuation stations,
reducing perceived concerns about nitrate runoff risks.

H1. Attention to non-agricultural media
sources will be associated with greater con-
cern about excess nitrate in waterways.

H2. Attention to agricultural media and asso-
ciations will be associated with less concern
about excess nitrate in waterways.

A large body of scholarship has documented the
importance of interpersonal contacts in farmer networks
(Bonnie et al., 2020; Inman et al., 2018; Joffre et al., 2020;
McKitterick et al., 2019; Rust et al., 2022). Other farmers,
family members, and friends are important sources of
agricultural information for farmers (Bonnie et al., 2020).
In other risk contexts, informal sources and peer interac-
tions are critically important. For example, homeowners'
perceptions of wildfire risks were impacted by formal/
informal information sources and interactions with
neighbors (Brenkert-Smith et al., 2013). We expect inter-
personal sources to influence farmers' perceptions of
Iowa's water quality, the risks/benefits of edge-of-field
practices, and willingness to adopt them. Yet we are
unaware of any studies that have examined whether
these sources serve to amplify or attenuate risk percep-
tions. Thus, we offer a non-directional hypothesis:

H3. Greater attention to interpersonal
sources will be associated with concern about
excess nitrate in waterways.

In other contexts, farmers have identified govern-
ment, universities, and research institutions as impor-
tant sources of information related to conservation
(Witzling, Williams, et al., 2023; Witzling, Shaw,
et al., 2023). Coberley (2020) found that extension pub-
lications frequently use the verb “produce” while
describing positive outcomes of on-farm conservation
practices. They hypothesized that using this term may
amplify perceptions of conservation practice benefits,
particularly when extension messages focus on the
potential for these practices to increase yields or prof-
itability. In addition, they found that extension publi-
cations used more positive framing about farmers than
traditional media, and that this positive framing might
appeal to farmers and increase their positive
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perceptions of Extension-recommended conservation
actions (Coberley, 2020). Here, we test this hypothesis:

H4. Attention to information from univer-
sity/government and practice-focused organi-
zations will be associated with more positive
perceptions of the benefits of edge-of-field
practices.

Following the RISP model structure, we hypothesize
that environmental concern is an antecedent of perceived
risks. Previous research suggests that farmers' perceptions
of risk influences information processing (seeking-shar-
ing) and increased adoption behavior (Kreiter, 2023).
Thus, we posit the following:

H5. Greater concern about nitrates will be
positively associated with greater perceived
benefits of edge-of-field practices, more infor-
mation seeking and sharing, and greater
adoption of edge-of-field practices.

H6. Greater perceptions of risks will be nega-
tively associated with information seeking
and sharing and adoption of edge-of-field
practices.

2 | METHODS

2.1 | Sample

To increase understanding of the drivers of farmers' sup-
port for edge-of-field practices and the kinds of media
sources that shape agricultural audiences' perceptions
and behaviors, we distributed a cross-sectional survey to
Iowa land managers. Our sample was collected in collab-
oration with Iowa Learning Farms, an initiative of Iowa
State University Extension and Outreach. Our target sam-
ple included farmers who had participated in at least one
face-to-face field day with Iowa Learning Farms between
2017 and 2019 or farmers who had attended at least one
virtual field day in 2020. We sent a mail survey to farmers
who had attended face-to-face field days and an email
survey to farmers who had attended the virtual field day.
We discuss how we controlled for differences and
response bias (due to potentially different demographic
groups across these formats) that might affect our survey
results in the following section. A total of 1143 potential
participants were contacted by mail (there was an initial
mailing, postcard reminder, and second mailing), with
n = 411 returned for a response rate of 36%. We distrib-
uted N = 329 virtual questionnaires (with reminders to

match the paper mailing sample) and received n = 76
completed surveys for a response rate of 23%. The email
survey list was crosschecked with the paper mail survey
to remove duplicates to ensure individuals were sent only
one version of the survey. Both paper and virtual surveys
were identical in their question wording and order; thus,
the responses are combined here for analysis. After
removing duplicates and questionnaires returned empty
or with mostly blank answers, we had n = 474 complete
survey responses.

2.2 | Measures

We designed our questionnaire after reviewing previous
studies that included farmer surveys (Witzling et al., 2021)
and added questions about emotion following Witzling
et al. (2020). To ensure face and content validity, we elicited
feedback from agricultural education experts in extension
and at Iowa Learning Farms. Variables used in this analysis
are described below. Reliability scores, scale endpoints, and
means are reported in Table 1. According to Hair et al.
(2013), Cronbach's alpha values of .6 are acceptable in
exploratory research. Thus, due to the exploratory nature of
this work and the new scales used, we treat values >.60 as
acceptable (Hair et al., 2013; Nunnally, 1978).

2.2.1 | Media attention

We assessed media attention using the statement, “How
much attention do you pay to information about agricul-
ture from the following sources…” Multiple source types
were listed as separate items. Using theory and reliability
estimates, we condensed the source types into nine
groups, including: (a) broadcast media; (b) social media;
(c) mainstream newspapers; (d) agricultural news;
(e) agribusiness sources; (f) agricultural associations;
(g) university/government organizations; (h) practice-
focused organizations; and (i) interpersonal sources.
Responses used a 5-point Likert scale ranging from
1 = “None,” 2 = “Very little,” 3 = “Some,” 4 = “Quite a
bit,” and 5 = “A great deal.”

2.2.2 | Concern

Affect was measured by assessing participants' feelings
about excess nitrate in different regions using five ques-
tions on a 5-point Likert scale ranging from 1 = not at all
concerned to 5 = extremely concerned. After confirming
reliability with a Cronbach's α of .94, these items were
combined into a single item.

WALD ET AL. 5 of 15
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2.2.3 | Perceived risks and benefits

Participants' perceptions of the risks of edge-of-field prac-
tices were measured using four items: “installing them is
costly,” “maintaining them is costly,” “they are difficult to
install,” “they are difficult to maintain,” and “they can
reduce yield.” This question was placed in the survey after
the practice adoption question, so participants were aware
of the 10 practice types we identified prior to answering this

question. After confirming Cronbach's α = .80 (see
Table 1), we created the composite item perceived risks by
averaging these items together. To assess perceived benefits,
we used three items: “they can increase yield,” “they can
improve soil health,” and “they can improve water quality.”
Together, these items had a Cronbach's α of .62 and were
combined into a composite measure called perceived bene-
fits. Both scales were measured on a 7-point Likert scale
with 1 = strongly disagree and 7 = strongly agree.

TABLE 1 Descriptive statistics and scale reliabilities for independent variables.

Independent variable Mean Standard deviation Scale endpoints

Cronbach's
α/Spearman–
Brown'sa

Media attention

How much attention did you pay to information from:

(a) Broadcast media 3.0 0.9 1–5 .74

(b) Social media 2.1 0.9 1–5 .77

(c) Newspaper 1.4 0.6 1–5 .63

(b) Social media 2.1 0.9 1–5 .77

(d) Agricultural newspaper 3.1 1.1 1–5 .81

(e) Agribusiness sources 3.2 1 1–5 .80

(f) Agricultural associations 2.7 1 1–5 .86

(g) University/government organizations 3.5 0.7 1–5 .81

(h) Practice-focused organizations 2.9 1.1 1–5 .69

(i) Interpersonal sources 3.4 0.7 1–5 .76

Concern

How concerned are you about:

(a) Excess nitrate in your county's waterways? 3.6 1.1 1–5 .94

(b) Excess nitrate in your county's drinking water? 3.5 1.2 1–5

(c) Excess nitrate in Iowa's waterways? 3.7 1.1 1–5

(d) Excess nitrate in Iowa's drinking water? 3.6 1.2 1–5

(e) Excess nitrate in the Gulf of Mexico? 3.8 1.1 1–5

Perceived risks

To what extent do you agree with the following statements about edge-of-field practices:

(a) Installing them is costly 5.0 1.2 1–7 .80

(b) Maintaining them is costly 4.3 1.2 1–7

(c) They are difficult to install 4.3 1.3 1–7

(d) They are difficult to maintain 4.1 1.2 1–7

(e) They can reduce yield 3.4 1.2 1–7

Perceived benefits

To what extent do you agree with the following statements about edge-of-field practices:

(a) They can increase yield 4.1 1.1 1–7 .62

(b) They can improve soil health 5.1 1.3 1–7

(c) They can improve water quality 5.9 1.1 1–7
aReliability for scales with only two items was measured using Spearman–Brown's coefficient (Eisinga et al., 2013). Reliability for all other scales was estimated
using Cronbach's α. Because this is exploratory research, we treat values >0.60 as acceptable (Hair et al., 2013; Nunnally, 1978).
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As dependent variables, two communication behavior
variables were examined: information seeking and sharing.
These questions focused broadly on communication about
water quality rather than nutrients alone, as these topics are
frequently linked in news coverage of agricultural issues
(Altaweel & Bone, 2012). Information seeking was assessed
by asking participants how often they “ask other farmers
questions about water quality” and “search for information
about water quality.” After establishing reliability with a
Spearman–Brown coefficient of .74, the two items were con-
densed into a composite item called information seeking.
Three additional items were used to assess information-
sharing behavior: “I share my views about water quality
with farmers,” “I share information about water quality with
farmers,” and “I post on social media about water quality.”
The final information-sharing item had a Cronbach's α of
.75. All items were measured on a 5-point Likert scale rang-
ing from 1 = never true to 5 = always true.

Practice adoption was also a dependent variable and was
measured by asking: “On your farm, do you currently use
the following conservation practices?” Ten practices were
then listed. Response options were 1 = No, 2 = Not sure,
and 3 = Yes. During the analysis, we excluded four practices
because farmers were infrequently using these practices or
confusing them with other practice types. We treated not
sure responses as “No.” Next, we coded each practice as
(1 = using or 0 = not using) and created an additive item
for practice use. To create the item, we summed the total
number of practices each participant indicated they had
adopted. This new item represented the extent to which a
participant was adopting practices on a scale ranging from
0 = low adopter to 6 = high adopter.

We included demographic information as controls in the
model. Respondents were asked to report their age (open-
ended question), political ideology (1 = Strong Conservative
to 5 = Strong Liberal, 6 = Prefer not to say), education level
(from 1 = Some high school or less, to 7 = Graduate or pro-
fessional degree), and household income (with options rang-
ing from 1 = Less than $34,999 to 4 = $150,000 or more,
and 5 = Prefer not to say). The “prefer not to say” items
were all removed before running the regression model. The
survey instrument also included questions about partici-
pants' race/ethnicity (1 = White, 2 = African-American,
3 = Latina/Latino, 4 = Asian, 5 = Native American,
6 = other) and gender (1 = Male, 2 = Female).

2.3 | Data analysis

Hierarchical regression models were designed to analyze
the data. After checking the reliability of the variables,
we created composite scales. All item scores were added
and divided by the number of questions per scale

(Hair et al., 2013). After that, we created ordinary least
square regression models with blocks, each addressing a
different factor described previously. The baseline block
included the demographic variables (education, political
ideology, income, and age). Block 2 was composed of the
items regarding attention to sources of information.
Block 3 included affect. Block 4 included information
regarding perceptions of the risks and benefits of the con-
servation practices.

This research was approved by the Institutional
Research Board of Iowa State University IRB ID: 20-500.

3 | RESULTS

3.1 | Descriptive analysis

Participation reflected demographic trends common
among agricultural groups in this region, with a majority
of male (90.5%) and white participants (98%). Mean age
was 63.48, with a range from 24 to 72 years. Regarding
political ideology, participants leaned conservative, though
moderately so (M = 2.69, SD = 1.35). Less than a quarter
(15.8%) identified as “strong conservative,” followed by
“conservative” (37.9%) and “independent” (26.4%). A
minority identified as “liberal” (9.3%), “strong liberal” (3%),
and “prefer not to say” (7.6%). Regarding education, more
than a quarter completed a 4-year degree (31.7%), followed
by a graduate/professional degree (18.3%), a 2-year degree
(15.1%), a completed degree (14.3%), some college (13.4%),
some graduate/professional school (0.6%), and some high
school or less (0.6%). According to the survey, 40.8% of
respondents had a household income of $75,000 to
$149,999 before taxes in 2020. The greatest proportion of
respondents are currently using terraces (54%), followed by
strategically placed prairie or perennials (48%), ponds
(36%), and riparian buffers (35%). Preliminary analysis
revealed that gender and race were non-normally distrib-
uted, with skewness and kurtosis values far above the
recommended range of +1.5 and �1.5 (Tabachnick &
Fidell, 2013). This reflects the lack of diversity in the popu-
lation, with only 2% of the participants identifying as Black,
Indigenous, People of Color (BIPOC) and less than 10%
women in the sample, rather than something that could be
transformed or addressed by removing outliers. Thus, we
removed these variables before running the regression
model. We address this sample limitation in the discussion.

3.2 | Model results

In this section, we described our results for each block of
the model (Table 2). Results from the demographics
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indicated a positive association between farmers' age and
concern, suggesting that the older the farmer, the more
concerned they are about nitrates in drinking water and
waterways (β = .18, p < .001). There was also evidence of
a positive association between education level and con-
cern (β = .17, p < .001) and between education level and
adoption of edge-of-field practices (β = .12, p < .05).

3.3 | Source attention

The first set of hypotheses (H1–H3) explored the relation-
ship between attention to different sources of information
and concern. In the case of H1, we found no significant
relationship between attention to non-agricultural media
sources on concern. H1 was rejected. The second hypoth-
esis examined the relationship between attention to agri-
cultural media and concern. We found partial support for
H2 as attention to associations was negatively associated
with concern (β = �.37, p < .001), meaning individuals
who paid more attention to information from agricultural
associations also expressed less concern about excess
nitrates in water. For H3, results indicated a positive, sig-
nificant association between interpersonal sources and
concern (β = .16, p < .01). Specifically, information
received from interpersonal sources was associated with
an increase in concerns about nitrates. While not related
to any specific hypothesis, we also found evidence of a
positive relationship between attention to university/
government (β = .15, p < .05) and practice-focused orga-
nizations (β = .23, p < .001) and concern about nitrates
in drinking water and waterways.

3.4 | Antecedents of perceived risks and
benefits

As hypothesized (H4), there was a positive, direct, and
significant relationship between those paying greater
attention to university/government sources and perceived
benefits from edge-of-field practices (β = .23, p < .01).
While not initially expected, the association between the
farmers' attention to agricultural associations and their
perceived benefits of edge-of-field practices was negative
and statistically significant (β = �.19, p < .01). We found
evidence of a positive and significant relationship
between farmers' perceptions of the benefits of edge-
of-field practices and greater concern about excess
nitrates (β = .13, p < .01), signaling support for H5.
While the association between perceived risks and infor-
mation seeking and sharing was in the expected direction
(negative), there was no significant association. There-
fore, we did not find evidence to support H6.

3.5 | Factors associated with
information seeking, sharing, and practice
adoption

Attention to social media sources had a positive associa-
tion with information seeking (β = .15, p < .01) and
information sharing (β = .24, p < .001). Attention to
newspaper sources was positively associated with infor-
mation seeking behavior (β = .11, p < .05). Attention to
information from university/government sources had a
positive association with information seeking (β = .27,
p < .001) and information sharing (β = .16, p < .01).
Attention to messages from practice-focused organiza-
tions was also positive for both seeking (β = .19, p < .01)
and sharing information (β = .18, p < .01). Attention to
interpersonal sources had a positive association with
information seeking (β = .11, p < .05) and information
sharing (β = .11, p < .05). We found additional support
for H5, with a significant, positive association between
concern and information seeking (β = .26, p < .001) and
information sharing (β = .12, p < .05). Contrary to our
hypothesis (H5), there was no evidence of a significant
association between concern and practice adoption. How-
ever, there was a positive, significant relationship
between attention to interpersonal sources and the adop-
tion of conservation practices (β = .12, p < .05). Indeed,
education and attention to interpersonal sources were
the only variables significantly associated with adoption
behaviors.

4 | DISCUSSION

On agricultural lands, edge-of-field conservation practices
such as riparian buffers, prairie strips, and terraces can
provide multiple conservation benefits and ecosystem
services (Deere et al., 2022; Schulte et al., 2017). The pur-
pose of this research was to increase understanding of
the drivers of farmers' support for these conservation
practices and policies. We found that attention to agricul-
tural associations was associated with decreased concerns
about nitrates in drinking water and waterways, while
attention to university/government, practice-focused
associations and interpersonal sources was associated
with increased concerns. Farmers' perceptions of the ben-
efits of edge-of-field practices were more positive if they
paid attention to the latter groups and more negative
among those who paid more attention to agricultural
associations. We found broad support for SARF, with a
significant correlation between greater concerns about
nitrates (affect), positive perceptions of edge-of-field prac-
tice benefits, and information seeking and sharing. Indi-
viduals paying greater attention to non-agricultural
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sources, social media, and interpersonal sources were
also more likely to share and seek information about
edge-of-field practices. Engagement with interpersonal
sources of information was associated with greater adop-
tion behaviors.

Previous scholarship has identified that extension
educators and agribusiness sources are important trusted
sources of information about conservation practices
(Arbuckle & Roesch-McNally, 2015). Other scholarship
suggests that many Midwest farmers still rely heavily on
radio, agricultural news, and broadcast news (Witzling,
Shaw, et al., 2023; Witzling, Williams, et al., 2023). Here,
we extend this work by identifying other sources of infor-
mation that farmers pay attention to, including interper-
sonal sources, university/government sources, and
agricultural associations. Results suggest multiple sources
matter for farmers' information seeking and sharing, and
attention may shape affect, perceived benefits, perceived
risks, and information seeking and sharing. Given that
farmers get their information from multiple, sometimes
conflicting sources, future research should explore the
potential interactions between these sources. Interest-
ingly, interpersonal contacts appear to be a critical infor-
mation source significantly associated with greater
adoption of edge-of-field practices. This work points to
the need to better understand networks of farmers and
land managers and the multiple ways agricultural com-
munities of practice meet, share ideas, and co-create
knowledge.

We identified different patterns of attention between
agricultural associations and university/government
sources associated with different levels of concern about
nitrates, perceptions of edge-of-field practice risks and
benefits, and information seeking and sharing. Attention
to associations was associated with fewer concerns about
nitrates, and attention to non-agricultural news sources
was associated with greater concerns about nitrates. This
aligns with previous findings that agricultural trade pub-
lications attenuate risk (Abrams & Meyers, 2010;
Asplund et al., 2013; Church et al., 2017). Abrams and
Meyers (2010) suggested that agricultural trade publica-
tions attenuate risk by reporting on actions farmers could
take to mitigate risks. Church et al. (2017) suggested that
readership characteristics may drive risk attenuation. For
example, if the readership is skeptical of conservation
benefits or nutrient runoff risks, agricultural news
sources may avoid these topics to prevent backlash. Pre-
vious literature has found that agricultural/rural news
outlets are less likely to use frames highlighting environ-
mental risks and uncertainty compared to urban newspa-
pers (Witzling et al., 2022) and that Extension and
academic articles use different words and frames com-
pared to traditional news outlets (Coberley, 2020). Thus,

it is possible that by covering health-related risks of nutri-
ent runoff more frequently, non-agricultural news
sources raise audiences' awareness of the issues and the
perceived benefits of edge-of-field practices. While
the non-experimental nature of this work makes it diffi-
cult to explain these findings, this work highlights the
need to understand how messages about environmental
policies and conservation practices are described by dif-
ferent sources, to identify messages that appeal to multi-
ple audiences, and to encourage more experimental work
on how framing, context, source type, and communica-
tion behavior shape conservation practice adoption.

Our results provide theoretical support for SARF.
Adding to this framework, our findings highlight the
potential for different influence types attributed to agri-
cultural and non-agricultural media outlets, interper-
sonal sources, and university/government sources of
information. Education and age, which were identified as
components of SARF, appeared important here as they
were associated with greater concern about nitrates in
drinking water and waterways, and education was signif-
icantly associated with greater adoption of edge-of-field
practices. While political ideology is often an important
predictor of perceived environmental risks and benefits,
this work did not identify any association between partic-
ipants' self-reported political ideology and the outcome
variables we examined. We are careful not to draw too
many conclusions regarding this variable and other
socio-demographic variables we measured, given the lack
of diversity in race and gender within this population.

Concern (or affect) was strongly associated with infor-
mation seeking and sharing behaviors. In previous work,
affect has been tied to individuals' perceptions of risks
and benefits (Finucane et al., 2000) and their pro-social
or pro-environmental behavioral intentions (Chatelain
et al., 2018; Wald et al., 2021). This finding adds to
mounting calls for greater attention to the role of affect
and emotion in shaping environmental behavior (Brosch
et al., 2014). Previous work in the context of wildlife
acceptance, water conservation, and health has also
highlighted the importance of perceived benefits in moti-
vating action (Kim & Kim, 2020; Shahangian et al., 2022;
Wald & Jacobson, 2014). While we did not find a direct
association between perceived benefits and information
seeking or behavior, we did find that individuals more
concerned about nitrates expressed more positive atti-
tudes about the benefits of conservation practices, and
those with less concern had attenuated perceptions of
risk. To date, the literature on conservation practices has
yet to deeply explore how best to leverage perceived ben-
efits as a motivation for action. Previous scholarship
using the health belief model has repeatedly found that
emphasizing perceived benefits, minimizing practice

10 of 15 WALD ET AL.

 25784854, 2025, 1, D
ow

nloaded from
 https://conbio.onlinelibrary.w

iley.com
/doi/10.1111/csp2.13287, W

iley O
nline L

ibrary on [23/02/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



obstacles, and encouraging positive perceptions of self-
efficacy can influence individuals' commitment to desir-
able health behaviors. In a study of farmers in Iran, the
health belief model, which includes perceived benefits,
outperformed the theory of planned behavior in predict-
ing farmers' intentions to use green pesticides (Ataei
et al., 2021). Future research should examine how the
perceived benefits of conservation action and obstacles to
adoption may intersect, particularly how non-monetary
benefits to farmers, such as decreased time in the fields,
improved soil health, and improved water quality, may
also motivate action.

A more representative sample of agricultural audi-
ences would be necessary to draw more generalizable
conclusions from this work. Despite this limitation, our
findings align with previous scholarship identifying the
importance of networks of self-organizing farmers in dis-
seminating and sharing information about coffee and
other commodities (Eise et al., 2021; Lugo-Morin, 2013)
and implementing vegetated riparian buffers (Pape &
Prokopy, 2017). Previous work on SARF and RISP has
suggested direct and indirect relationships between many
factors in our model. We did not find these effects in our
study, possibly due to the population studied here. It is
also possible these effects were fully mediated by
information-seeking behaviors. Future work could
explore this possibility using a mediation model or a
structural equation model capturing both direct and indi-
rect effects.

5 | CONCLUSIONS

Among land managers in the United States, “it is not a
contradiction to be both pro-environment and antienvir-
onmental policy” (Bonnie et al., 2020, p. 7). Understand-
ing the antecedents of farmers' perceptions of
conservation action and policy is critically important
because farmers may be open to some policy tools or vol-
untary pro-environmental action over others. This is par-
ticularly vital in US states like Iowa, where �95% of the
land is privately owned. With much of that land managed
for agriculture, land managers' adoption of conservation
practices can significantly impact state-wide biological
diversity and conservation outcomes. Media exposure
and farming practice framing by farming media outlets in
the UK shaped farmers' awareness of on-farm conserva-
tion behaviors and their willingness to adopt sustainable
practices (Rust et al., 2022). Communication campaigns
targeting farmers also have the potential to increase
awareness of conservation-oriented farming events,
which are a popular strategy used by extension educators
and farming advocacy groups. Yet not all communication

campaign strategies will be equally effective with farmer
audiences, however, as outreach specialists might see dif-
ferential results based on message choices. For example,
in a study examining the impact of differently themed
Facebook ads to promote field days about conservation
practices, researchers found that ads using the theme of
business were the most cost-effective relative to obtaining
clicks, where ads framed with science or stewardship
themes gained more engagement among women
(Witzling, Shaw, et al., 2023; Witzling, Williams,
et al., 2023). Thus, better understanding of how media
use, interpersonal sources, and farmer associations shape
Iowa farmers' perceptions and conservation behaviors
can influence state-wide conservation outcomes in the
Midwest and other states with similar land use patterns
(e.g., Texas, Michigan). This work highlights potential
pathways for more effective communication and engage-
ment with farmers to promote edge-of-field practices as
one promising form of on-farm conservation.

Previous work identified that agricultural stake-
holders care about land stewardship and express a strong
connection to the natural world (Bonnie et al., 2020).
Many participants in this study, were concerned about
water quality issues affecting drinking water and water-
ways. Yet, we identified an inverse relationship between
attention to agricultural associations and concerns about
excess nitrate in water. In the previous section, we dis-
cussed several reasons for this finding, including different
types of messages, message frequency, or framing of risk
across agricultural and non-agricultural information
sources. Receiving contradictory messages from impor-
tant information sources may create challenges for
farmers in deciding if, how, or when to adopt conserva-
tion practices. The apparent polarized concerns about
nitrates in water and the perceived risks and benefits of
edge-of-field practices may also suggest patterns of selec-
tive exposure. Scholarship in public policy and political
science has documented polarized communication
behavior, with people's political ideology associated with
their exposure to and reliance on different news sources
(Stroud, 2008). Our findings may indicate a similar pat-
tern of selective media exposure among farmers, likely
related more to farming identity than political ideology.
If true, further work is necessary to examine beliefs moti-
vating media use patterns regarding conservation infor-
mation and how farmer identity shapes beliefs and media
consumption behaviors in this context.

While this study focuses on a population of farmers in
the Midwest, it is relevant for other US agricultural
regions. Strategies to promote greater adoption of conser-
vation practices should include novel techniques that
empower and engage agricultural stakeholders as part-
ners in conservation management and policy. Our results
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suggest that while knowledge of the perceived risks and
benefits of edge-of-field practices are important in raising
concern and may motivate information seeking and shar-
ing, interpersonal communication with trusted sources
was the only factor significantly associated with edge-
of-field practice adoption. Thus, efforts to promote water
quality and environmental conservation must move
beyond engagement and outreach strategies that seek to
“raise awareness” and focus more on strategies that build
relationships and trust with land managers and their
trusted interpersonal sources. One promising avenue to
motivate conservation action within agricultural commu-
nities is to develop opportunities to co-create knowledge
and engage with farmer leaders who have already adopted
edge-of-field practices. Previous research suggests that
receiving information from peers is critically important
when it comes to the adoption of practices that conserve
land and species. Researchers found that farmers in
Indiana who received support and information through a
farmer network were more likely to adopt vegetative ripar-
ian buffers (Pape & Prokopy, 2017). Similarly, Comito
et al. (2017) suggested in-person events such as field days
are important when it comes to conservation practice
adoption as farmers can receive information from trusted
peers (Comito et al., 2017). Future research could build on
these findings and examine how information sharing
among interpersonal networks occurs and when and how
these networks could be leveraged to encourage desirable
environmental behaviors. Greater understanding of these
dynamics could help federal agencies and others better
identify additional non-monetary levers to encourage
farmers to adopt conservation practices that increase yield,
promote biodiversity, and improve water quality.
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