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Abstract.—Understanding how residents of the wildland-
urban interface (WUI) react to information about
firewise behavior can enhance efforts to communicate
safety information to the public. This study explored the
multiple roles of source credibility on the elaboration and
impact of messages about conducting firewise behaviors
in the WUI. A mail-back survey to residents of the
wildland-urban interface in Colorado measured their
response to information flyers about firewise behaviors
for protecting homes. Using the elaboration likelihood
model as the conceptual framework, source credibility,
message clarity, elaboration, and behavior change were
measured related to the flyers. Results indicated that
source credibility was an important factor influencing

the likelihood that information would change behavior
and that the ability of respondents to understand the
information influenced elaboration of that message.
Implications include joint communication efforts across
several agencies and development of messages that

consider their clarity and the credibility of the source.

1.0 INTRODUCTION

Residential development near natural forested areas in
northern Colorado has increased dramatically. These
areas have been described as the wildland-urban interface
(WUI) (Gardner et al. 1985). Recent wildland fires in
Colorado and throughout the western United States
have raised concerns regarding the safety of people and
property located in the WUI. Fire management agencies
have highlighted the direct role that residents of these
areas play in fire protection. While federal, state, and
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local fire management agencies are often best equipped
to directly combat wildfires once they start, mitigation
efforts that also include private citizens can be effective
in reducing the overall impact of the fire (Bright et al.
2003, Cortner 1991, Cortner et al. 1990). Creation

of “defensible space” around homes in the WUI, for
example, has been promoted by government agencies,
local fire authorities, university extension services,

and insurance companies, and in the popular media.
Defensible space is an area around a structure where fuels
and vegetation are treated, cleared, or reduced to slow the
spread of wildfire towards the structure. It also reduces
the chance of a structure fire’s moving from the building
to the surrounding forest and provides an area for fire

suppression operations to occur (Dennis 2003).

Encouraging the public to take action (e.g., creating
defensible space) that can reduce the likelihood of
wildfire damage in their communities and decrease

the likelihood of injury is a common approach to
increasing wildfire safety. Communication campaigns
have been employed to describe how WUI residents
can protect themselves and their homes from wildfire.
In northern Colorado, one prominent example of an
agency communication effort is the Firewise information
campaign. This campaign, launched by the Colorado
State Forest Service in cooperation with several federal,
state, and local authorities, includes a package of
instructional materials that provide information to
residents on how to be firewise around their home.
Included in this information package is a set of flyers
that describe seven areas of firewise behavior for WUI
residents. Specific topics contained in the flyers include:
Access, Water Supply, Defensible Space, Trees and
Shrubs, Construction Materials and Design, Interior
Safety, and What to Do When a wildfire approaches.

Evaluating the effectiveness of agency efforts that focus
on persuasive communication is an important aspect

of responsible natural resource management (Absher

& Bright 2004). Evaluation of current information
campaigns is necessary to determine their effectiveness in

encouraging behaviors that will ultimately reduce damage
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caused by wildfire. Understanding how residents of
Colorado’s WUI react to educational material such as the
Firewise information flyers can enhance future efforts to

communicate important safety information to the public.

1.1 Study Purpose and Objectives.

This study explored the multiple roles of source
credibility on the elaboration and impact of messages
about conducting firewise behaviors in the WUI. Our

objectives were to examine the extent to which:

1. The credibility of the source of information impacts
how much WUI residents carefully consider messages
about firewise behaviors and the extent to which
the clarity of the message mediates the credibility-

elaboration relationship.

2. The relationship between source credibility and self-
reported behavior change is moderated by the level of

message elaboration that occurs.

3. WUI residents rated three agencies, the U.S. Forest
Service, the Colorado State Forest Service, and
local fire authorities on their credibility as sources
of information about forest fire issues and firewise

behaviors.

2.0 CONCEPTUAL FRAMEWORK

A prominent social psychological theory that addresses
information processing is the elaboration likelihood
model (ELM) (Petty & Cacioppo 1986). An important
component of the ELM is the extent to which message
relevant thinking, or elaboration, occurs about the
information in a message. Elaboration implies that a
person (a) attends to a message, (b) processes the message
in light of relevant associations, images, and experiences
accessed from memory, and (c) draws inferences and

an overall evaluation about the merits of the arguments
within a message (Petty & Cacioppo 1986). When an
individual elaborates on the content of a message and its
arguments, the resulting attitude change occurs through
a central route of information processing. When an
individual does not elaborate on the information, yet
attitude change takes place due to other factors tangential
to the message, the person is using a peripheral route of
information processing. Factors that influence a person’s
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motivation and ability to elaborate on information
include (a) context factors such as the method with
which the information is presented, (b) recipient factors
such as working knowledge (Bick et al. 1996), (c) source
factors, such as credibility (Heesacker et al. 1983), and
(d) message factors, such as the relevance of the issue
described in a message and message clarity (Hafer et al.
1996). For this study, we examined source credibility and
message comprehension as they influence elaboration and

attitude change.

2.1 Source Credibility

Source credibility influences the motivation to elaborate
on a message. Heesacker et al. (1983), for example, found
that message recipients were more motivated to elaborate
on information when it was provided by an expert than

a non-expert. Similar findings were found by Manfredo
and Bright (1991) in examining the effects of U.S. Forest
Service brochures on canoer behavior in the Boundary
Waters Canoe Area Wilderness in Minnesota. Although
source credibility may impact an individual’s motivation
to elaborate on a message, it also serves as a tangential cue
to the quality of the message under low elaboration (Petty
& Cacioppo 1986). The credibility of message source has
been found to be positively correlated to attitude-change
when factors limit the recipients’ ability to elaborate on

the message, such as when they are distracted or when

issue knowledge is low (Wood & Kallgren 1988).

2.2 Message Clarity

Message clarity is also positively related to an individual’s
ability to elaborate on a message. For example, the
complex messages are often elaborated upon less because
it takes more cognitive effort to understand them (Hafer
et al. 1996). For people to consider information, they

must understand it.

3.0 METHODS
3.1 Data Collection and Sampling

Data for this study were obtained from a mail survey. An
introductory postcard, two full questionnaire mailings,
and a reminder postcard were sent out during June and
July 2005. The study area included seven counties in
northern Colorado (Jackson, Grand, Gilpin, Clear Creek,
Larimer, Boulder, Jefferson). Residences in Jackson,

Grand, Gilpin, and Clear Creek counties were considered
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to be entirely within the WUI. In Larimer, Boulder, and
Jefferson counties only selected areas (e.g., at the foothills
of the mountains) were included in the sampling frame.
Using these geographical boundaries, a random sample
of 1,200 residences was purchased from a commercial

sampling firm.

Of the 1,200 surveys mailed to households, 149 were
undeliverable. From the remaining 1,051 households,
402 usable surveys were received for an overall response
rate of 38.2 percent. Shortened nonresponse surveys

were sent to a random sample of 250 residences who

had not returned the original survey for the purpose of
comparing respondents with nonrespondents. Of the 250
nonresponse surveys mailed out, 71 were returned for use
in the nonresponse analysis. No significant differences
were found between the respondent and nonrespondent

surveys and thus, the data were not weighted.

3.2 Experimental Design

Prior to mailing the questionnaire, households were
randomly placed into one of three groups. Each group
was told that the information was from one of the
following sources: U.S. Forest Service, Colorado State
Forest Service, or a local fire department organization.
Each household received a survey that included flyers
related to each of three of the seven firewise topics. An
orthogonal design procedure was conducted to determine
what combination of three topics would be included in
each survey. This was done to make sure that each topic

was included an equal number of times across all surveys.

3.3 Variables Measured

The questionnaire included measures of source
credibility, message clarity, message elaboration, and
behavior change. Respondents rated the credibility/trust
of one information source, which was provided randomly
from three potential sources as above. Credibility

was measured as an index of four 7-point items.
Message clarity was addressed by asking respondent to
evaluate how difficult the information provided was to
understand. Responses were coded on a 5-point scale.
For message elaboration, respondents were asked how
carefully they had read the information provided them

(5-point scale). Finally, respondents were asked, on a 5-
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point scale, how likely it was that the information would
change their behavior regarding specific firewise actions.

3.4 Data Analyses

The first objective of this study was to determine the
extent to which message clarity mediated the relationship
between source credibility and message elaboration.
Following procedures outlined by Baron and Kenny
(1986), three regressions were used to explore this
objective. First, the criterion variable (elaboration) was
regressed on the predictor variable (source credibility).

If this relationship was significant, the mediator variable
(message clarity) was regressed on the predictor variable
(source credibility). If this relationship was significant,
the criterion variable (elaboration) was regressed on both
the predictor and mediator variables (source credibility
and message clarity). If, in the third regression, the
message clarity/elaboration relationship was significant
and the source credibility/elaboration relationship was
not, message clarity fully mediated the source credibility/

elaboration relationship.

For objective 2, moderation analysis, using procedures
described by Kenny (2004), was used for the situation
when both the predictor (source credibility) and
moderator (elaboration) are continuous variables.
Elaboration was dichotomized by placing respondents
in either a high elaboration or low elaboration group.
A correlation between source credibility and behavior
change was then run for each elaboration group. If the
source credibility/behavior change relationship was
significant for one group but not the other, elaboration
moderated the source credibility/behavior change
relationship. The third objective was explored using a
one-way analysis of variance of source credibility across

the three information sources.

4.0 RESULTS

4.1 Mediation Results

For 5 of the 7 firewise information topics (Access,
Construction, Water Supply, Trees & Shrubs, and What
to do When), there was no significant relationship
between source credibility and message elaboration
(regression 1) or message clarity (regression 2), and

therefore no opportunity for the hypothesized mediation
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Table 1.—Results of mediation and moderation analyses for each firewise topic

Objective 1: Mediation of Message Clarity on the Objective 2: Moderation of Elaboration on the
Source Credibility-Elaboration Relationship? Source Credibility-Behavior Change Relationship®
Low Elaboration High Elaboration
Group; Correlation Group; Correlation of

Firewise Topic/Study Regression 1 Regression 2 Regression 3 of Source Credibility ~ Source Credibility with
Variables DV: Elaboration  DV: Clarity DV: Elaboration with Behavior Change Behavior Change
Access
Source Credibility 152 157 .056 -.081 167
Message Clarity .268*
Elaboration
Construction
Source Credibility -032 140 .013 -.088 161
Message Clarity .309*
Elaboration
Defensible Space
Source Credibility 273" A74* .229* -.041 .332*
Message Clarity .256*
Elaboration
Water Supply
Source Credibility .039 .018 .037 -.067 .226*
Message Clarity 119
Elaboration
Interior Safety
Source Credibility .206* .189* .012 184 .220*
Message Clarity .200*
Elaboration
Trees & Shrubs
Source Credibility .073 .016 .069 .180 .338*
Message Clarity .250*
Elaboration
What To Do When
Source Credibility AN .099 .085 127 .360*
Message Clarity .264*

Elaboration

* B (mediation analysis) and r (moderation analysis) are statistically significant at p < .05.

?Mediation analyses were conducted following procedures outlined by Baron & Kenny (1986).

® Moderation analyses were conducted following procedures outlined by Kenny (2004) when both the predictor (source credibility) and moderator
(elaboration) are continuous variables.

by message clarity to occur (Table 1). For the Defensible significant relationship between source credibility and
Space topic, source credibility was positively related to elaboration. For the Defensible Space topic, both source
message elaboration (B=.273, p = .004) and message credibility (B =.229, p = .014) and message clarity (B
clarity (B = .174, p = .048). For the Interior Safety topic, =.256, p = .006) were significant predictors of message
source credibility was again positively related to both elaboration, indicating no mediation occurred. For the
message elaboration (3 = .206, p = .028) and message Interior Safety topic, message clarity was a significant
clarity (B = .189, p = .050). Regression was run for predictor of elaboration (B =.200, p = .024) while the
these topics to determine if message clarity mediated the relationship between source credibility and elaboration
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became non-significant (B =-.012, p = .892), suggesting
that message clarity fully mediated the source credibility/

elaboration relationship.

Message elaboration was also regressed on source
credibility and message clarity for the other five topics.
Message clarity was a significant predictor of message
elaboration for Access (B = .268, p = .005), Construction
(B =.309, p <.001), Trees & Shrubs (B = 250, p = .000),
and What to do When (B = .264, p = .003). Message
clarity did not significantly predict message elaboration
for the topic of Water Supply.

4.2 Moderation Results

The level of message elaboration moderated the effects
of source credibility on behavior change for five of

the seven firewise topics. The relationship between
source credibility and behavior change was statistically
significant for the high elaboration group yet not
significant for the low elaboration group, suggesting
moderation. This occurred for the topics of Defensible
Space (r=.332, p .003 vs. r = .041, p = .8206), Water
Supply (r=.226, p = .031 vs. r = .067, p = .682), Interior
Safety (r=.220, p =.050 vs. = .084, p = .431), Trees
& Shrubs (r=.338, p =.003 vs. = .180, p = .235), and
What to do When (r = .360, p =.002 vs. r=.127, p =
.594). There were no significant correlations between
source credibility and behavior change by elaboration
group for either the Access or Construction topics.

4.3 Source Credibility

One-way analysis of variance was used to determine if
the three groups differed on their perceived credibility
for providing information about forest fire and firewise
issues. All agencies were perceived as at least somewhat
credible in providing information about these topics.
The Colorado State Forest Service was perceived as most
credible (72 = 6.02 out of 7.00), statistically higher than
the credibility of the U.S. Forest Service (7 = 5.50) and
the organization of local fire departments (72 = 5.68) (F =
5.28, p = .005).

5.0 DISCUSSION

This study explored the role of source credibility on the
elaboration and impact of messages about conducting
firewise behaviors in the WUI. According to the
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elaboration likelihood model (Petty & Cacioppo 1986),
source credibility may play multiple roles in information
processing. Source credibility may enhance elaboration
of a message. For example, if an individual views the
local fire department as a credible and trustworthy source
of information, that person may make special effort to
carefully consider, or elaborate on, information provided
by this group. Source credibility may also play a role in
behavior change when elaboration of a message does

not occur. For example, a message from the U.S. Forest
Service may describe several things individuals may do to
protect their home from wildland fire. Instead of carefully
considering the arguments for (and/or against) these
firewise behaviors, individuals may simply assume that
the U.S. Forest Service employees are experts and based
on that heuristic, assume that whatever the agency says
must be right.

In this study, source credibility influenced the level of
elaboration of messages for only two firewise topics,
Defensible Space and Interior Safety. For the information
about interior safety, the significant effect of source
credibility on elaboration was fully mediated by the
clarity of the message. For all the firewise topics, message
clarity was the primary factor influencing elaboration.
This is consistent with the tenets of the elaboration
likelihood model, which suggests that message clarity, or
comprehension, is an important factor that affects one’s
ability to elaborate on information. Our conclusion is
that, in our study, source credibility had relatively little

influence on elaboration of firewise messages.

Source credibility influenced behavior change. For five
of the seven firewise topics, source credibility had a
significant and direct impact on the likelihood that a
person’s firewise behavior would change as a result of
the information. This occurred for those people who
elaborated on the message. For those who did not
elaborate on the information, source credibility was not
related to behavior change. It should be noted that this
is contrary to the tenets of the elaboration likelihood
model. Source credibility is posited to be a factor that
will effect attitude and behavior change when elaboration
does not occur. One explanation may involve issue
salience, which was not measured here. People who did

not elaborate on the information may have determined
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that it was not relevant to their situation or that they were
not in a position to take the types of actions supported
by the messages. Regardless of the credibility of the
source, they would be less likely to change their behavior.
For some of the topics, an individual homeowner may
not be in a position to act (e.g., using appropriate
construction materials or improving access to homes or
neighborhoods). Behavior change was more likely for
topics that homeowners could do in a relatively short
time, such as trimming trees and shrubs, and installing
sprinklers and making an escape plan to insure the

interior is safe.

Management implications of this research suggest that
agencies should consider joint communication efforts,

as illustrated by the relatively high credibility of all
sources studied—national, state or community level. Of
particular relevance is ensuring that information is clear
to people. Message clarity had a significant impact on
one’s ability to consider, or elaborate on, a message, and
in turn, affects desired behaviors related to wildland fires.
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