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Abstract: Environmentalists face several challenges when communicating water quality hazards,
especially those that are unseen to the naked eye. Grounded in the Extended Parallel Process
Model, we analyzed how perceptions of conservation responsibility and the visualization of pollution
affected perceived water quality threats, efficacy, and pro-environmental behavior outcomes. We
conducted a 2 × 2 between-subjects controlled message-testing experiment with 502 adults from the
Chesapeake Bay watershed. Individuals viewed personal or government attribution messages with
fear or non-fear visuals to see how messages affected intentions to take part in a river clean-up day,
enact environmentally friendly behaviors, and comment on public policy. Messages that promoted
government responsibility and those that featured images of polluted water increased response
efficacy, threat appraisals, fear, and intentions. Promoting personal responsibility yielded more
limited effects. Furthermore, messages were less effective when they featured visuals of clean water.
Implications include recommendations for using responsibility attribution messages in practice and
engaging the public with information about unseen hazards.

Keywords: attribution of responsibility; community engagement; extended parallel process model;
pro-environmental behaviors; water quality

1. Introduction

Media messages that ascribe personal responsibility for environmental conservation
are frequently used in practice yet understudied theoretically. The U.S. Forest Service’s
Smokey Bear (e.g., “Only you can prevent forest fires”), the European Union’s “You Control
Climate Change” campaign and Keep America Beautiful (e.g., “People start pollution, peo-
ple can stop it”) are example advocacy campaigns that use a combination of responsibility
ascriptions and emotional appeals to inspire people to act [1,2]. Indeed, it is critical to
empower people to care about the environment and act sustainably [3,4]. However, there
is growing evidence that attributing personal responsibility to environmental protection
can have competing beneficial and detrimental effects [5,6]. Emphasis on small, individual
action can undermine support for larger environmental policy reform [7]. Research is
needed to understand for whom and under what circumstances responsibility messages
may be most effective. In this study, we evaluate how ascribing personal or government
responsibility to protecting water quality, in tandem with emotional fear appeals, helps or
hinders message reception.

Public concern for water quality is increasing and data from Gallup’s annual environ-
mental survey show that 57% of Americans are worried about pollution in rivers, lakes,
and reservoirs in their communities [8]. Stormwater runoff is a leading threat to water
quality [9]. When it rains, nutrients from pollutants such as litter, fertilizers, pesticides,
and pet waste flow into the water [10]. There are many pro-environmental behaviors
that individuals can participate in to mitigate pollution. A pro-environmental behavior
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is defined as, “behavior that consciously seeks to minimize the negative impact of one’s
actions on the natural and built world” [11]. These behaviors in relation to water quality
include securing trash can lids, cleaning up after pets, reducing the use of herbicides,
pesticides, and fertilizers, taking part in community monitoring and clean-up efforts, and
supporting public policies that prioritize water quality [12,13]. An individual’s lack of
awareness of their role in protecting water quality may lead to a value action-gap [14], in
which individuals desire clean and safe water, but are not engaging in personal or political
conservation actions to actuate their values.

The value-action gap has long been of interest to researchers, community planners, and
environmentalists [14–17]. In the current study, we use the Extended Parallel Process Model
(EPPM) [14,18] as a framework to test how messages may affect this value-gap. Based on
this model, we posit that effective messages must enhance a person’s threat perceptions (e.g.,
awareness of threat severity and susceptibility) [19], efficacy appraisals (e.g., confidence
that one’s actions matter) [20], and responsibility perceptions (e.g., belief in the extent to
which the government and people need to be a part of the solution) [21]. The EPPM is
often used to test the effectiveness of emotional fear appeals [18], but to our knowledge the
model has not been tested with the inclusion of environmental responsibility attributions.
Hence, the objective of this research is to explore the effectiveness of different responsibility
attributions (government and personal) and emotional fear appeals (presence or absence)
on promoting threat, efficacy, responsibility, and pro-environmental behavioral outcomes.
Results from this research will provide environmentalists with a greater understanding
of the utilities of responsibility and emotional framing in inspiring behavior change. The
following literature review discusses an overview of the theories that guide this study and
how they have been analyzed in previous environmental contexts.

1.1. Fear Appeals

Fear is an emotional state that can help an individual recognize potential threats in
their environment [22]. A large body of research explores how advocacy campaigns can uti-
lize fear in their persuasive message strategies, with varying levels of effectiveness [23–28].
The EPPM provides a theoretical rationale for how fear can affect intentions and behav-
iors [18]. This model proposes that a fear appeal may motivate an individual if the message
sufficiently enhances threat and efficacy appraisals. If an individual perceives a threat,
with no corresponding efficacy, they may experience fear control and reject the persuasive
message and deem the outcome behavior as unattainable. However, if an individual’s
efficacy is high enough to make them feel capable of dealing with a perceived threat, then
they may be more motivated to take action to avert the threat through danger control [18].

While there are many ways that messages can elicit fear, we are interested in the
use of visuals. There is evidence that viewing visual representations of water pollution,
including discolored water, algae blooms, and the presence of litter, is a strong predictor of
an individual’s threat appraisals [29–31]. The idea of water contamination is fear inducing,
yet individuals find it difficult to protect themselves against threats that they cannot see [32].
Thus, including visual representations of environmental degradation in messaging can lead
to feelings of severity and susceptibility and in turn increase fear [33]. Overall, research
suggests that visuals affect message recollection, retention, and likelihood of adhering to a
recommendation, with some studies showing a greater likelihood of adherence when fear
visuals are used [34,35]. Considering this literature, we propose the following main effect
and mediation effect:

Hypothesis 1 (H1). Exposure to messages that include a fear visual will increase an individual’s
intentions.

Hypothesis 2 (H2). Exposure to messages that include a fear visual will have a positive direct
effect on perceived threat and fear, which in turn will increase behavior intentions.
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Fear visuals may be able to induce threat appraisals regarding local water quality,
but according to the EPPM, messages also need to include components that motivate
action and induce efficacy appraisals. While an abundance of research cites the importance
of self-efficacy and response efficacy in promoting pro-environmental behaviors [36–38],
there is little evidence of message characteristics that actually increase these perceptions.
A meta-analysis from Tannenbaum and colleagues [39] showed strong support for the
need for including both self-efficacy and response efficacy statements with fear appeals to
avoid backfire effects. Chen [23] suggests efficacy statements should convey how easy it
is to take actionable steps to address a threat and provide examples of ways these actions
positively mitigate the threat. The inclusion of efficacy statements may help individuals
avert fear control and message reactance, but further research is needed to test the message
characteristics that go beyond reducing backfire effects to achieve the goal of increasing
efficacy [40]. Attribution theory provides insight into how responsibility frames could
impact efficacy.

1.2. Attribution Theory

Attribution theory posits that individuals attribute responsibility for a problem to a
specific cause through cognitive and emotional reasoning [41]. How individuals perceive
responsibility is shaped by media framing [42]. A number of scholars have analyzed attri-
bution theory through a media effects perspective, in which messages frame responsibility
attribution to elicit a specific audience response [43]. In general, attributing responsibility to
individuals for social issues can weaken accountability of public officials and industries [44].
The case study of BP’s ‘Personal Carbon Footprint’ campaign provides a point of reference
for understanding potential damaging effects of promoting personal responsibility [45].
In this case, study, Doyle argues that BP has, “appropriated a collective social concern
for the environment in the construction of its brand image, in order to mitigate its own
contribution, as a global oil company, to climate change” [45] (p. 200). This message
strategy in part focuses attention away from policy reform and alternative conservation
views [46]. These messages also emphasize personal agency and promote individualism
over collectivism [47].

Placing an onus on individuals to protect water quality may be considered a green-
washing tactic, which is problematic because it allows government and industries to enact
symbolic instead of substantive environmental protective behaviors [48]. Considering
the anecdotal evidence that responsibility frames may be ineffective, or even harmful in
an environmental context, it is important to investigate perceptions of these messages in
an experimental setting. We are interested in instances when attribution is emphasized
as the responsibility of community members or government, and whether or not these
messages are accompanied by a fear visual. Hallman and Wandersman [49] suggest that
regardless of blame, individuals primarily view the government as responsible for dealing
with environmental degradation. Considering the lack of research on attribution messages
within the EPPM, we propose the following research questions discussing main effects and
conditional effects:

RQ1: Is there a main effect of exposure to responsibility messages on behavior intentions?
RQ2: Does exposure to personal or government responsibility messages affect inten-

tions through increased efficacy and responsibility appraisals?

1.3. Current Study Context

The Chesapeake Bay watershed spans Virginia, Maryland, New York, Pennsylvania,
and the District of Columbia. The health index of the Chesapeake Bay watershed has an
overall D+ rating for water quality, including failing scores for nitrogen, phosphorus, and
water clarity. This score decreased since the last rating in 2016, with degradation attributed
to record amounts of rainfall across the watershed washing pollutants into the Bay [50].
Community and personal action makes a significant difference in this watershed, with
the Chesapeake Bay Program (2015) estimating that stormwater runoff accounts for 17%
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of pollution in the bay, unkempt septic systems account for 4% of pollution, and motor
vehicle related emissions accounts for 19% of pollution. The Environmental Protect Agency
imposed state sanctions to curtail pollution in the Chesapeake Bay by 2025. Data for the
present study were collected from the state of Virginia, which is the state with the longest
bay shoreline and extensive river sources flowing into the Chesapeake Bay. All bay states,
including Virginia, created ‘pollution diets’ to address excessive nutrient and sediment
pollution [51] and the states are in need of message strategies for promoting these plans
to the public. In 2019, Virginia opened a public comment period for citizens to discuss
their concerns regarding water quality and the pollution diet. To include information
seeking as an outcome variable, the current study messages discussed the pollution diet
and emphasized individual or state government’s role in this policy. An additional research
question is proposed based on this research context:

RQ3: What effects do responsibility perceptions and message exposure have on policy
information seeking?

2. Materials and Methods
2.1. Experimental Design

We conducted a between-subjects online message testing experiment. Participants
were exposed to one of four stimulus conditions or a control condition. In the four experi-
mental conditions, individuals read a simulated news article that included a photo of dirty
or clean water from the James River in Virginia. The articles contained the same content
with four sections changed to either emphasize government or personal attribution of
responsibility messages for protecting water quality (see Table 1). Responsibility messages
were adapted from Bolsen, Druckman, and Cook [52]. All messages included the same
self-efficacy statement that discussed how Virginians can take simple steps at home to help
reduce pollution. Additionally, all stimuli included the same response efficacy statement
that included metrics for how pro-environmental behaviors make a difference. Efficacy
was not directly manipulated in this study and EPPM research lends strong support for the
need for efficacy statements in messages that feature fear appeals in order to avoid backfire
effects [23,39]. A James River roundtable helped to develop the news articles.

Table 1. The Attribution of Responsibility Statements Embedded in the News Articles.

Position Personal Government

Heading Local residents can help to protect the James River
for future generations.

State government “pollution diet” plans can help
to protect the James River for future generations.

First mention Individual citizens’ actions significantly contribute
to the health of the river.

The government’s actions significantly contribute
to the health of the river.

Second mention
The ultimate success of reaching pollution

reduction goals for the James depends largely on
engaged citizens caring about restoration efforts.

The ultimate success of reaching pollution
reduction goals for the James depends largely on

governmental decisions about implementing
restoration efforts in this plan.

Conclusion

The James River faces numerous challenges on a
daily basis, with pollution being one of the largest.

“Human health continues to be at risk due to
pollution entering the James River. To ensure that
the James is safe for everyone to enjoy, we need to

inform local citizens about the ways that their
actions can protect the future of the river” said Tom
White, River keeper for the James River Association.

Engaging citizens in large-scale cleanups,
conservation efforts, and policy conversations can

have direct and positive impacts on the river.

The James River faces numerous challenges on a
daily basis, with pollution being one of the largest.

“Human health continues to be at risk due to
pollution entering the James River. To ensure that
the James is safe for everyone to enjoy, we need to

strengthen and adequately fund state and local
programs to protect the future of the river” said Tom
White, River keeper for the James River Association.
The government’s “pollution diet” plan can have a

direct and positive impact on the river.
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2.1.1. Manipulation Check

The stimuli were pre-tested using a sample of 62 survey participants from Amazon’s
Mechanical Turk. Participants were randomly assigned to one of the stimulus conditions.
As expected, the sample who viewed messages with dirty water (M = 1.50, SD = 2.09)
had a lower mean score on a scale of 0 (extremely dirty) to six (extremely clean) than the
sample who viewed the messages with clean water (M = 5.03, SD = 0.89) t(38.74) = −8.52,
p < 0.001). In testing responsibility messages, a chi-square test showed a difference between
observations χ2(1) = 16.29, p < 0.001, with 78.3% of participants in the personal responsibility
conditions and 80% in the government responsibility conditions correctly identifying the
messages in which they viewed.

2.1.2. Participants and Protocol

Participants (N = 502) came from an online Qualtrics panel. Qualtrics uses a variety of
incentives to promote survey participation, such as gift cards, cash, or airline miles [53]. To
take part in this study, individuals had to be eighteen years of age or older and a Virginia
resident. Participants were between ages 18 and 85 (M = 42.73, SD = 16.03). Respondents
reported their sex as follows: 52.6% male, 47.4% female. A total of 68.8% of respon-
dents identified as white; 18.5% Black or African American; 7.8% Hispanic or Latino/a;
4.8% Asian; 1.6% American Indian or Alaska Native; 0.2% Native Hawaiian or Pacific
Islander; and 1.8% other (see Table 2).

Table 2. Sample Characteristics.

Frequency Percent

Income
Less than $20,000 64 12.7%
$20,000 to $34,999 73 14.5%
$35,000 to $49,999 80 15.9%
$50,000 to $74,999 116 23.1%
$75,000 to $99,999 58 11.6%

Over $100,000 110 21.9%
Missing 1 0.2%

Total 502 100%
Education

Less than high school degree 13 2.6%
High school graduate (including GED) 77 15.3%

Some college but no degree 142 28.3%
Associate degree in college (2-year) 56 11.2%
Bachelor’s degree in college (4-year) 134 26.7%

Master’s degree 62 12.4%
Doctoral degree 6 1.2%

Professional degree (JD, MD) 12 2.4%
Total 502 100%

Political ideology
Very conservative 59 11.8%

Conservative 116 23.1%
Moderate 209 41.6%

Liberal 82 16.3%
Very liberal 33 6.6%

Total 499 99.4%
Missing 3 0.6%

Total 502 100%
River use

Enjoying the scenery 361 71.9%
Family recreation 156 31.1%

Fishing 148 29.5%
Swimming 90 17.9%
Watersports 64 12.7%

Other 5 1%
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Participants began the survey by answering demographic questions. Then, they
read one of the simulated news articles or no article (control group). Next, they answered
questions related to attribution of responsibility [52], perceptions of water pollution severity
and susceptibility [54], fear [55], self-efficacy, response efficacy, and intentions for PEBs
and collective action [56], and information seeking. Survey questions are explained in
more detail below with corresponding summary statistics. The survey took participants an
average of 15 min to complete. An Institutional Review Board determined our research
protocol exempt from review.

2.1.3. Measures

Susceptibility. Two items adapted from previous research were used to measure
susceptibility [54]: (a) “My chances of being affected by water pollution in my lifetime
are high.” and (b) “The pollution in Virginia’s rivers is a threat to me.” Responses were
measured on a seven-point Likert-type scale from 0 = “strongly disagree” to 6 = “strongly
agree” (M = 4.11, SD = 1.27, r = 0.71, p < 0.001).

Severity. One question adapted from previous research was used to measure sever-
ity [54]: “Pollution of Virginia’s rivers is a serious problem.” Responses were measured
from 0 = “strongly disagree” to 6 = “strongly agree” (M = 4.57, SD = 1.33).

Fear. Two questions adapted from previous research measured fear [55]: “To what
extent do you feel scared about water quality problems related to Virginia’s rivers?”, “To
what extent do you currently worry about pollution in Virginia’s rivers?” Responses were
measured on a five-point Likert-type scale from 0 = “not at all” to 4 = “a great deal”
(M = 2.07, SD = 1.08, r = 0.77, p < 0.001).

Responsibility. Participants were given this prompt to measure perceived treatment
responsibility [52]: “Please rate how responsible you think each of the following sources
are for dealing with pollution in Virginia’s rivers?” (a) “Virginia’s state government” and
(b) “You and your neighbors.” Response options ranged from 0 = “not responsible at all”
to 4 = “extremely responsible” (personal responsibility: M = 2.60, SD = 1.03; government
responsibility: M = 2.74, SD = 0.97). Other response options not included in this manuscript
were the federal government, conservation districts, non-profit NGOS, private corporations,
and farmers and the agriculture industry. Responsibility was manipulated, hence we
excluded these other options, as responses may have been skewed by stimuli exposure.

Self-efficacy. Two questions adapted from previous research measured pro-environmental
behavior self-efficacy [56]: “I am capable of participating in environmentally friendly be-
haviors like recycling and composting”, “I am able to help make my community river
friendly by not littering, picking up after a pet, and eliminating the use of fertilizers and
pesticides.” Responses were measured on a seven-point Likert-type scale from 0 = “strongly
disagree” to 6 = “strongly agree” (M = 5.08, SD = 1.04, r = 0.60, p < 0.001). One question
asked about self-efficacy for participating in a river cleanup day: “I am able to volunteer
for a river cleanup day” (M = 4.14, SD = 1.65).

Response efficacy. Two items measured pro-environmental behavior response effi-
cacy [56]: “If I were to not litter, pick up after my pet, or eliminate the use of fertilizers and
pesticides, I would help to improve water quality of local rivers”, and “My participation in
environmentally friendly behaviors like recycling and composting would have a positive
effect on the water quality of local rivers”. Responses were measured from 0 = “strongly
disagree” to 6 = “strongly agree” (M = 4.72, SD = 1.16, r = 0.59, p < 0.001). One item
measured river cleanup response efficacy: “If I were to volunteer for a river cleanup day,
this action would have a positive effect on the water quality of local rivers” (M = 4.54,
SD = 1.31).

Behavior intentions. Two questions adapted from previous literature measured pro-
environmental behavior intentions [56]: “I plan to take steps to help make my community
river friendly by refraining from littering, picking up after a pet, or eliminating the use of
fertilizers and pesticides”, “I plan to participate in environmentally friendly behaviors like
recycling and composting in the near future”. Responses were measured from 0 = “strongly



Sustainability 2022, 14, 13503 7 of 15

disagree” to 6 = “strongly agree” (M = 4.87, SD = 1.16, r = 0.57, p < 0.001). One question
measured river cleanup intentions: “I plan to volunteer to take part in a river clean up
activity in the near future” (M = 3.66, SD = 1.67).

Information seeking intentions. Three questions were used to measure information
seeking. Participants were asked, “How likely are you to seek out additional information
about the state’s ‘pollution diet’ plan for the Chesapeake Bay and connected Virginia
rivers?” and “How likely are you to comment on the state’s ‘pollution diet’ plan for the
Chesapeake Bay and connected Virginia rivers?”, and “How interested are you in learning
more about the state’s ‘pollution diet’ plan for the Chesapeake Bay and connected Virginia
rivers?” Responses options were measured from 0 = “extremely unlikely” to 4 = “extremely
likely” (M = 2.63, SD = 0.96, α = 0.90).

2.1.4. Analytical Strategy

We used IBM SPSS Statistics to run all statistical tests. After assessing normality
and analyzing data assumptions, we ran a one-way analysis of variance (ANOVA) test to
analyze main effects. Then, PROCESS model 21 [57] was used to estimate two parallel-
serial mediation models to test message direct and indirect effects (see Figure 1). The
independent variable for each of the models was message exposure, entered as a multi-
categorical predictor with indicator coding to compare each experimental condition to the
control group. The dependent variable was pro-environmental behavior intentions for the
first model and river cleanup behavior intentions for the second model. Model inferences
were made using the bootstrapping method, taking 10,000 re-samples from the original
data to construct 95% bias-corrected confidence intervals.
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To answer the final research question, a hierarchical regression model analyzed the
predictors of information seeking. The first regression block included covariates, the second
block included perceptions of government and personal responsibility, and the third block
included message exposure dummy coded against the control group. Covariates in the
mediation models and the regression model included sex, age, race/ethnicity, income,
education, political ideology, and river use. For this model we created a river use scale with
17.1% of respondents reporting low river use, 37.3% moderate river use, and 45.6% high
river use.

3. Results

In testing the first hypothesis, main effects were not observed for exposure to fear visu-
als on PEB intentions F(4, 497) = 0.68, p = 0.60 or collective action intentions F(4, 497) = 0.65,
p = 0.62. Thus, the results do not support H1.

The second hypothesis predicted indirect effects of message exposure on intentions
through high threat appraisals and fear in serial. For the outcome of PEB intentions,
exposure to personal responsibility messages with a fear visual increased severity (B = 0.41,
SE = 0.18, 95% CI [0.05, 0.77]) and increased intentions through high severity and fear in
parallel (B = 0.01, SE = 0.00, 95% CI [0.00, 0.03]) (see Table 3). However, these messages did
not affect intentions through high susceptibility. Exposure to government responsibility
messages with a fear visual increased severity (B = 0.41, SE = 0.18, 95% CI [0.05, 0.77]) and
increased intentions through high severity and fear in parallel (B = 0.01, SE = 0.00, 95% CI
[0.00, 0.03]). Furthermore, exposure to this condition increased susceptibility (B = 0.36,
SE = 0.17, 95% CI [0.01, 0.70]) and increased intentions through high susceptibility and fear
in parallel (B = 0.01, SE = 0.01, 95% CI [0.00, 0.03]).

Table 3. Path Coefficients for Predicting Pro-environmental Behavior Intentions (Standard Errors
in Parentheses).

To Self-Efficacy To Response
Efficacy

To Personal
Responsibility

To Perceived
Susceptibility

To Perceived
Severity To Fear To Intentions

Age 0.00 (0.00) −0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Sex 0.21 (0.09) * 0.26 (0.10) * 0.19 (0.09) * 0.28 (0.11) * 0.29 (0.12) * −0.01 (0.08) 0.12 (0.07)
Race 0.21 (0.10) * 0.09 (0.11) −0.16 (0.10) −0.30 (0.12) −0.13 (0.13) −0.17 (0.09) 0.01 (0.08)
Income 0.10 (0.03) * 0.09 (0.03) * 0.06 (0.03) * 0.07 (0.03) * 0.06 (0.03) * 0.03 (0.02) 0.02 (0.02)
Education 0.00 (0.03) −0.04 (0.03) −0.01 (0.03) −0.01 (0.04) −0.05 (0.04) −0.01 (0.02) 0.02 (0.02)
Political ideology 0.10 (0.04) * 0.11 (0.05) * 0.01 (0.04) 0.11 (0.05) 0.11 (0.05) 0.01 (0.04) 0.01 (0.03)
River use 0.30 (0.06) * 0.25 (0.07) * 0.27 (0.06) * 0.35 (0.07) * 0.33 (0.08) * 0.10 (0.05) 0.06 (0.05)
X1: Personal resp.-clean
water 0.05 (0.14) 0.28 (0.15) 0.09 (0.14) 0.21 (0.17) 0.26 (0.18) 0.03 (0.12) 0.03 (0.10)

X2: Government
resp.-clean water 0.12 (0.14) 0.32 (0.15) * 0.22 (0.14) 0.23 (0.17) 0.42 (0.18) * −0.02 (0.12) −0.00 (0.10)

X3: Personal resp.-dirty
water −0.12 (0.14) 0.11 (0.16) 0.04 (0.14) 0.29 (0.18) 0.40 (0.18) * 0.09 (0.13) 0.06 (0.11)

X4: Government
resp.-dirty water 0.07 (0.14) 0.46 (0.16) * 0.14 (0.14) 0.36 (0.17) * 0.50 (0.18) * 0.18 (0.12) −0.06 (0.10)

M1: Self-efficacy −0.10 (0.05) 0.52 (0.04) *
M2: Response efficacy −0.02 (0.04) 0.22 (0.04) *
M3: Personal
responsibility 0.15 (0.04) * −0.06 (0.03)

M4: Perceived
susceptibility 0.28 (0.05) * 0.07 (0.04)

M5: Perceived severity 0.20 (0.04) * 0.06 (0.04)
M6: Fear 0.14 (0.03) *

* p < 0.05.

Results for collective action intentions were consistent with PEB intentions. As such,
exposure to personal responsibility messages with a fear visual increased severity (B = 0.37,
SE = 0.18, 95% CI [0.01, 0.73]) and increased intentions through high severity and fear in
parallel (B = 0.03, SE = 0.15, 95% CI [0.00, 0.06]) (see Table 4). These messages did not affect
intentions through high susceptibility. Exposure to government responsibility messages
with a fear visual increased severity (B = 0.46, SE = 0.18, 95% CI [0.10, 0.86]) and increased
intentions through high severity and fear in parallel (B = 0.02, SE = 0.14, 95% CI [0.00, 0.05]).
Furthermore, exposure to this condition increased susceptibility (B = 0.33, SE = 0.17, 95%
CI [0.00, 0.67]) and increased intentions through high susceptibility and fear in parallel
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(B = 0.02, SE = 0.01, 95% CI [0.00, 0.06]). Thus, these findings partially support the second
hypothesis, with fear visuals and government responsibility messages garnering a greater
impact on intentions by inducing both severity and susceptibility, compared to fear visuals
and personal responsibility messages.

Table 4. Path Coefficients for Predicting River Cleanup Intentions (Standard Errors in Parentheses).

To Self-Efficacy To Response
Efficacy

To Personal
Responsibility

To Perceived
Susceptibility

To Perceived
Severity To Fear To Intentions

Age −0.01 (0.00) −0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.01 (0.00) 0.00 (0.00) −0.00 (0.00)
Sex 0.13 (0.14) 0.24 (0.11) * 0.19 (0.09) 0.28 (0.13) * 0.26 (0.12) * 0.00 (0.00) 0.18 (0.10)
Race −0.07 (0.00) 0.05 (0.13) −0.15 (0.10) −0.28 (0.12) * −0.15 (0.13) −0.00 (0.02) −0.44 (0.11) *
Income 0.07 (0.16) 0.07 (0.03) 0.05 (0.03) 0.05 (0.03) * 0.04 (0.03) 0.02 (0.02) 0.05 (0.03)
Education 0.02 (0.05) −0.02 (0.04) −0.00 (0.03) −0.00 (0.04) −0.03 (0.04) −0.01 (0.02) −0.07 (0.03)
Political ideology −0.06 (0.07) 0.06 (0.05) 0.01 (0.04) 0.10 (0.05) 0.11 (0.05) 0.01 (0.04) −0.14 (0.04)
River use 0.64 (0.09) * 0.25 (0.08) * 0.27 (0.06) * 0.34 (0.07) * 0.32 (0.08) * 0.02 (0.04) 0.12 (0.07)
X1: Personal resp.-clean water 0.12 (0.21) 0.20 (0.18) 0.06 (0.14) 0.17 (0.17) 0.25 (0.18) 0.06 (0.12) −0.07 (0.15)
X2: Government resp.-clean
water 0.20 (0.21) 0.04 (0.18) 0.19 (0.14) 0.18 (0.17) 0.37 (0.18) * 0.01 (0.12) −0.09 (0.15)

X3: Personal resp.-dirty water −0.08 (0.22) 0.03 (0.18) 0.03 (0.14) 0.27 (0.17) 0.37 (0.18) * 0.15 (0.13) 0.00 (0.15)
X4: Government resp.-dirty
water −0.08 (0.21) 0.27 (0.18) 0.12 (0.14) 0.33 (0.17) 0.46 (0.18) * 0.23 (0.12) −0.03 (0.15)

M1: Self-efficacy 0.12 (0.02) * 0.58 (0.04) *
M2: Response efficacy −0.05 (0.04) 0.09 (0.04) *
M3: Personal responsibility 0.12 (0.01) * −0.03 (0.05)
M4: Perceived susceptibility 0.24 (0.05) * 0.03 (0.04)
M5: Perceived severity 0.18 (0.04) * 0.01 (0.05)
M6: Fear 0.30 (0.05) *

* p < 0.05.

Answering the first research question, main effects were not observed for exposure to
responsibility messages on PEB intentions (F (2, 499) = 1.73, p = 0.27) or collective action
intentions (F (2, 497) = 1.43, p = 0.59). The second research question asked if message expo-
sure affects intentions through increasing efficacy appraisals and responsibility appraisals.
Message exposure had no effect on intentions through increasing self-efficacy. For the
outcome PEB intentions, exposure to government responsibility messages with an image of
dirty water positively affected response efficacy (B = 0.46, SE = 0.16, 95% CI [0.14, 0.77])
and increased intentions indirectly through high response efficacy (B = 0.10, SE = 0.05, 95%
CI [0.02, 0.21]) (see Table 3). This relationship was not present for predicting collective
action intentions. Message exposure did not affect intentions through increasing personal
responsibility perceptions.

Direct effects accounted for 60.00% of the variance in predicting PEB intentions
F (17, 472) = 41.56, p < 0.001). Significant covariates included sex, income, political ideology,
and river use. Identifying as female, having a higher income, leaning liberal, and reporting
frequent river use predicted PEB intentions. Similarly, study direct effects accounted for
59.3% of the variance in predicting collective action intentions (F (17, 472) = 40.49, p < 0.001).
Significant covariates included sex, race, income, political ideology, and river use. Identify-
ing as female, non-white, having a higher income, leaning liberal, and reporting frequent
river use predicted collective action intentions.

The final research question asked about the effects of perceived responsibility and
message exposure on policy information seeking. The first block in the hierarchical regres-
sion model analyzed age, sex, race, income, education, political ideology, and river use on
policy information seeking. Results suggest that being female, non-white, of higher income
status, and reporting frequent river use predicted policy information seeking. The second
model analyzed perceptions of responsibility. In this model, sex was no longer a significant
predictor. However, identifying as non-white, having a higher income, and frequent river
use remained significant. Additionally, perceiving the state government and oneself and
one’s neighbors as responsible for protecting water resources predicted policy information
seeking intentions. The final model included exposure to the four experimental messages,
dummy coded against the control group.
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Message exposure was not a significant predictor of policy information seeking inten-
tions. The full model accounted for 23.5% of the variance in predicting policy information
seeking intentions (see Table 5).

Table 5. Ordinary Least Square Regression Predicting Information Seeking.

Model 1 Model 2 Model 3

Predictor Variables B (SE) B (SE) B (SE)

Age 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Female 0.22 (0.08) * 0.16 (0.08) 0.16 (0.08)
White −0.18 (0.09) * −0.15 (0.09) * −0.16 (0.09) *

Income 0.08 (0.03) * 0.07 (0.03) * 0.07 (0.03) *
Education −0.02 (0.03) −0.02 (0.03) −0.02 (0.03)

Political ideology 0.01 (0.04) −0.00 (0.04) −0.00 (0.04)
River use 0.50 (0.06) * 0.43 (0.06) * 0.42 (0.06) *

Perception of government responsibility 0.08 (0.04) * 0.08 (0.04) *
Perception of personal responsibility 0.20 (0.04) * 0.20 (0.04) *

Personal resp. -clean water −0.01 (0.12)
Government resp. -_clean water 0.02 (0.12)

Personal resp. - dirty water 0.05 (0.12)
Government resp. - _dirty water −0.03 (0.12)

Constant 1.73 (0.20) * 1.12 (0.22) * 1.11 (0.23)
R2 0.16 * 0.23 * 0.24

* p < 0.05.

4. Discussion

The results of this study provide nuanced insights into how media messages affect
perceptions of environmental threats, efficacy, responsibility, and intentions. The first
main takeaway from this research is that campaigns that ascribe personal responsibility to
environmental protection may not be as effective in practice as other message strategies.
Specifically, we found that reading about the actions the government is taking to protect
water quality may make individuals feel like their contribution is a part of a collective effort
and hence more impactful. The second main takeaway is that environmentalists should
continue to use fear visuals if promoting pro-environmental behaviors that address water
quality concerns. Declining water quality is a critical worldwide concern that threatens
public health and ecosystem viability [58]. Water pollution threats often cannot be seen by
the naked eye [59] and there may be instances when mass media aim to communicate a
threat that is invisible. Thus, more research is needed to consider ways to communicate
impaired water without reliance on fear visuals.

Regarding our theoretical findings, the results suggest that exposure to responsibility
attribution messages does not strengthen perceptions of efficacy. The EPPM posits that
messages that induce threat perceptions must also sufficiently increase self-efficacy per-
ceptions to predict adaptive behavioral responses as opposed to maladaptive ones [18].
Responsibility and visual frames alone may not increase an individual’s perceptions that
they can perform environmental behaviors. Thus, while responsibility perceptions are
important, they may not be sufficient in addressing the systematic changes needed for
improving and protecting local water quality [6]. Additionally, considering that none of
the messages raised individuals’ perceptions of personal responsibility, it is possible that
individuals already had a predetermined sense of their role in protecting water quality
that was invariable to message framing. Future studies should consider asking questions
of perceived responsibility before message exposure and treat this variable as a study
moderator in these analyses.

Exposure to government attribution messages with a fear visual did enhance par-
ticipants’ response efficacy, or their perception that their actions would have a positive
impact. This effect was only present for promoting pro-environmental behaviors and
did not transfer to promoting collective action. One explanation for this finding is that
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individuals may not view a one-time behavior (e.g., a river cleanup) as effective as habitual
pro-environmental behaviors (e.g., recycling). There is evidence that health behavior mod-
els operate differently based on context-specific factors, including whether the behavior
under investigation is a one-time behavior, maintained behavior, or the refusal, cessation,
or adoption of a behavior [60]. Results from the current study suggest that this may be
the case for environmental behaviors as well, lending support for recent calls to integrate
strategies from health and environmental communication perspectives [61].

Regarding other EPPM mediators, the results suggest that viewing fear visuals
would enhance intentions through increased perceptions of severity, susceptibility, and
fear [29–31]. These findings are consistent with the EPPM and support research that high-
lights the importance of visuals in communicating risk [34,35,62]. Viewing fear visuals and
personal responsibility messages increased intentions through severity; however, these
messages did not increase susceptibility or efficacy perceptions. These findings are like
those reflected in climate change communication. If individuals feel responsible, they may
experience perceptions of shame or powerlessness that can affect response efficacy [63].
Taking a cue from climate change research, future studies may be interested in analyzing
other emotions such as humor or hope in relation to water pollution prevention.

A strength of the current study was the recruitment of individuals within a specific
geographic area and watershed region and hence the ability to test messages across two dif-
ferent outcome variables. Viewing messages about standard pro-environmental behaviors
such as recycling may be processed similarly across geographic areas in the United States.
Yet, the messages that promoted taking part in a river cleanup day included information
about a statewide day of action. Hence, this study was able to see how the proposed mod-
els operated in the context of habitual pro-environmental behaviors and geographically
specific community action. The total effects models provide results that could be used to
tailor messages to individuals to better promote pro-environmental behaviors, especially in
the Chesapeake Bay watershed. Women were more likely to state that they would take part
in pro-environmental behaviors, and they were more likely to show interest in seeking out
policy information. These findings align with previous studies on sex and environmental
behavior participation [64]. Individuals who identified as non-white were more likely to
state that they would participate in a river cleanup day, compared to white participants.
This finding provides further support for research that states diverse segments of the U.S.
population are interested in the environment and these groups’ contributions to conser-
vation efforts are underestimated [65]. Furthermore, individuals who identified as more
liberal expressed higher intentions to take part in the three study behaviors. Virginia’s pol-
lution diet plan is regulated by the EPA and news of efforts to reduce federal environmental
protections may have played a role in threat perceptions, fear, and intentions [66]. Future
attribution research may consider testing political messages across ideological spectrums
for these environmental outcomes.

Regarding information seeking, the results suggested the dual importance of perceiv-
ing oneself and the government as responsible for protecting water quality. Overall, this
study did not reveal strong effects for personal responsibility messages, which lends further
evidence for a need to reevaluate the use of these appeals [7]. However, some degree of
perceiving oneself as responsible is still important for engaging in environmental action as
shown by the information seeking results. Taken together, these findings suggest the need
to continue researching attribution, especially in circumstances highlighting roles of the
government, industry, and all of stakeholders in protecting local watersheds.

4.1. Research Translation

A roundtable of watershed stakeholders guided the design of this study and so we
had the opportunity to translate our findings into practice. It is important to publish
information about research translation to provide example applications of results and
bridge the research-practice gap [67]. First, we designed theory-driven messages for social
media and trade publications to promote pro-environmental behaviors based on our results.
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Next, our roundtable held workshops in partnership with local Soil and Water Conservation
Districts to inform citizens about government efforts to address water pollution, and to
offer strategies for reducing fertilizer and pesticide use, including a government-funded
cost-share landscaping program. Finally, we held public forums with Virginia’s Deputy
Secretary of Natural Resources for the Chesapeake Bay to discuss the state’s role and
responsibility in reducing pollution and to encourage public comment.

4.2. Study Limitations and Future Directions

Limitations of this research are worth noting. First, the three outcome measures ana-
lyzed in this study dealt with intentions for pro-environmental behaviors, river cleanup,
and information seeking. A body of research (see [68] for review) suggests that environmen-
tal constraints and skills can hinder an individual from moving an intention to an action.
Longitudinal designs could be used in future research to measure how attribution messages
and visuals affect actual behaviors over a period. Measuring other forms of information
seeking behaviors may be of interest in the future when studying policy engagement. This
study was also limited by the fact that participants only viewed one simulated news article
that corresponded with their randomly assigned condition. Throughout each news article,
attribution messages were placed in four areas, however, this would still be considered a
single-message design experiment. O’Keefe [69] suggests that scholars should aim past
single message designs and find more robust ways to enhance message exposure. However,
the small effects that were present in our findings were promising and may translate to
larger effects with additional message exposure over time.

5. Conclusions

Overall, the findings reiterate the importance of fear visuals in communicating environ-
mental threats and suggest a need for future research to analyze how to best communicate
water quality threats that are invisible. Furthermore, the findings provide some support for
moving past personal responsibility messages when framing behavior change. Environmen-
tal advocates should instead focus messages on the ways that governments and other stake-
holders are working to protect the environment with shared responsibility highlighted.
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