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Abstract
During the past 8 years the U.S. Forest Service’s Pacific Southwest Research Station, in
cooperation with Colorado State University has conducted 4 research projects aimed at
developing a theoretical and practical understanding of homeowners’ attitudes and behaviors in
the Wildland Urban Interface in relation to the threat from wildland fires. Initial work focused on
constructing models that measured: (1) value orientations (patterns of basic beliefs) toward
natural processes, (2) attitudes toward wildland fire polices, and (3) behavioral intentions to
adopt defensible space activities or support agency policies / actions. Collectively, this work has
resulted in numerous journal articles, conference presentations, proceedings, a book chapter, and
other reports. This article: (1) reviews some of the key findings from these studies, (2) highlights
the practical consequences of adopting a theory-based approach to understanding wildland fire

management in urbanized areas, and (3) suggests strategies for successful Firesafe programs.



Introduction

Recent wildfires in the western United States highlight the need for understanding the
human dimensions of forest and wildfire management. The USDA Forest Service Pacific
Southwest Research Station in collaboration with Colorado State University’s Human
Dimensions of Natural Resources (HDNR) Department, the Colorado State Forest Service, and
the Larimer County, Colorado government, has been an active participant in contributing to the
growing body of knowledge related to the human dimensions of wildfire management.

This article: (1) reviews some of the key findings from these studies, (2) highlights the
practical consequences of adopting a theory-based approach to understanding wildland fire
management in urbanized areas, and (3) suggests strategies for successful Firesafe programs.

Conceptual Foundation

Popular media commonly assert that values influence environmental attitudes and / or
behaviors, but empirical evidence showing direct predictive validity is sparse (Stern, 2000).
Social-psychological theories offer explanations for these disparities, suggesting that attitudes,
and beliefs mediate the relationships between values and behavior (Whittaker et al. 2006). These
theories distinguish stable but abstract values (Rokeach, 1973; Homer and Kahle, 1988) from
more specific cognitions (e.g., attitudes) that evaluate objects or situations encountered in daily
life (Eagly and Chaiken, 1993). These cognitions are best understood as part of a “hierarchy”
from general to specific. Specific belief or attitudinal variables are more likely to predict
behaviors than more general measures like values or value orientations (Figure 1). Our research
has applied this “cognitive hierarchy” to predict public acceptance of support for wildfire
management policies (Absher and Vaske, 2007a; 2007b) and homeowners willingness to adopt

defensible space activities (Absher and Vaske, 2006).



Concepts Measured

Basic beliefs emerge from and give meaning to fundamental values. Our research
(Kneeshaw et al. 2002; Bright et al. 2003, 2005; Absher et al. 2008) has identified 5 wildfire
management basic belief dimensions related to perceptions of wildfire management. Table 1
illustrates the reliability of these dimensions across 4 study areas: (1) visitors to 3 National
Forests (i.e., Arapaho-Roosevelt in CO; Mt. Baker-Snoqualmie in WA; and San Bernardino in
CA), and (2) residents living in “front range” counties of northern Colorado. While not
exhaustive, these basic beliefs represent key value—based dimensions that underlie public
perceptions of wildfire management issues. Cronbach’s alpha was used to gauge the internal
consistency of survey responses associated with each concept.

The first two dimensions replicate biocentric and anthropocentric basic belief dimensions
identified in the literature (Vaske and Donnelly, 1999). A biocentric dimension reflects the
extent to which the health and welfare of ecosystems and their components (e.g., habitat and
wildlife) are of primary concern in natural resource and environmental management. An
anthropocentric basic belief reflects the extent to which the role of humans is of primary concern
regarding natural resource and environmental management. The alpha coefficients for the
biocentric scale ranged from .85 to .87 for the 4 study areas. The coefficients for the
anthropocentric scale revealed a similar pattern of findings. The consistency of these findings for
both scales provides an initial validation of the scales.

The next 3 dimensions trace directly to the work of Rokeach (1973). As applied to
wildfire management issues, the responsibility basic belief focuses on who is responsible for
protecting homes built in or near the urban—wildland interface and who is responsible for
managing the risk of wildfire (e.g., private landowners, public agencies, both). The freedom
basic belief dimension refers to the extent that private landowners should be free to or

constrained from building private residences in or near the urban — wildland interface where



wildfire may occur. Finally, the trust basic belief dimension reflects the extent to which the
public “trusts” the ability of public agencies to effectively manage wildfire. Across the different
study areas, reliability coefficients for these dimensions were consistent and substantial (o = .72
to .83); the only exception was the alpha (o = .57) for responsibility by San Bernardino
respondents.

Table 2 contains the specific items associated with each dimension and introduces
another basic belief from the risk literature, salient value similarity. The results show that in
general people had a moderately strong agreement with a biocentric view (means of 1.69 to 2.70)
and a weak or negative stand toward anthropocentric positions (means of
-2.45 to -1.37). Responsibility, freedom and salient value similarity averaged near the middle of
the scale suggesting that people were split across the spectrum of opinions (means of -0.99 to
0.86). The generalized trust items showed a moderately low average level of agreement (means
of -1.47 to -0.87).

Another set of trust questions split this concept into: (1) trust in the U. S. Forest Service
management and (2) trust in U.S. Forest Service information (Table 3). Both showed moderately
strong levels of agreement across all items (means of .82 to 1.76) and strong Cronbach’s alphas
(a=.76 and .93, respectively) when combined into indices.

Our research has measured both general and specific attitudes toward wildfire (Table 3).
The general attitude toward wildfire used a 3-item semantic differential scale (i.e., bad — good,
harmful — beneficial, negative — positive). The specific attitudes examined attitudes toward
prescribed burning and attitudes toward mechanical thinning. These indices included 3
dimensions (i.e., effectiveness, approval, visual aesthetics) and used 7-point rating scales with a
0 center point. Results showed slightly positive attitudes toward wildland fire (means of .17 to

.50) and positive attitudes toward prescribed burning (means of .67 to 1.87) and mechanical



thinning (means of 1.30 to 2.04). When combined into scales each attitude had strong
Cronbach’s alphas of .91, .82, and .81 respectively.

Additional variables in the models and tables presented in this review include socio-
demographic measures (e.g., age, education, income) and situational variables (e.g., distance
from house to wildlands, years in residency, home ownership). These are not presented here for
reasons of space. Readers are referred to the published papers for further detail.

Linking Cognitive Measures to Behaviors

The cognitive hierarchy provides a theoretical foundation for connecting beliefs to more
specific cognitions and behavior. Trust in an agency, for example, has been suggested as a key
psychological predictor of public acceptability of management actions. Research suggests that
social trust is based on perceived similarity rather than carefully reasoned attributions of trust or
direct knowledge of the managing agency (Earle and Cvetkovich, 1995; Siegrist et al. 2000;
Siegrist et al. 2001, Winter et al. 2004). The adjective “social” emphasizes that the people being
trusted are those with formal responsibilities within organizations that may not be personally
known to the person making the trust attribution (Siegrist et al. 2000). Social trust affects more
specific cognitions such as support for policies or intention to engage in specific personal
Firewise behaviors. People are predicted to base their trust judgments on whether they share with
the agency similar goals, thoughts, values, and opinions (i.e., a basic belief).

Vaske et al. (2007) predicted that trust mediates the relationship between salient value
similarity and attitudes toward prescribed burning and mechanical thinning. A structural equation
analysis was used to assess the mediation role of social trust (Figure 2). Results indicated that
respondents shared the same values as USDA Forest Service managers (Table 2), and trusted the
agency to use prescribed burning and mechanical thinning effectively (Table 3). As
hypothesized, social trust fully mediated the relationship between salient value similarity and

attitudes toward prescribed burning and mechanical thinning. As salient value similarity



increased, social trust in the agency increased. As social trust increased, approval of prescribed
burning and mechanical thinning increased. These findings highlight the role of social trust in
gaining public support for wildfire management and are consistent with prior SVS research
suggesting that trust mediates the relationship between value similarity and attitudes.
Predicting Past Homeowner Behaviors and Support for Agency Behaviors

The effectiveness on an agency’s wildfire communication strategies depends on public
support (Bright et al. 2007; Toman et al. 2008; Absher and Bright, 2004). Combinations of
underlying factors influence support for “agency policies” (e.g., prescribed fire, mechanical
thinning) and “homeowner behaviors” (e.g., defensible space, firewise construction). Initially we
studied the social norms and situational influences that explain public support for agency actions
and residents’compliance with programs designed to increase defensible space behaviors
(Kneeshaw et al. 2004a, 2004b). More generally, however, our approach identified 3 broad
categories of predictor variables — socio-demographic, situational and psychological (Table 4).

Socio-demographic variables such as age, sex, education and income have been shown to
be related to residents’ perceptions of wildland fires and potential mitigation strategies.
Individuals with more income, for example, have more personal resources to adopt some
homeowner wildland fire mitigation strategies (e.g., firewise construction). Situational variables
define a given context and influence what the public perceives as acceptable or feasible. Large
tracts of forested land often surround homes built in the Wildland Urban Interface (WUI).
Proximity of a home to a forest is likely to enhance the homeowners’ general awareness of the
potential dangers associated with wildland fires and their willingness to accept mitigation efforts.
Psychological variables include specific beliefs and attitudes regarding wildfires (e.g., perceived
familiarity, effectiveness, aesthetic impacts).

These classes of predictors, however, are not likely to contribute equally to homeowner

mitigation behaviors or support for agency wildland fire polices. The cognitive hierarchy



predicts that general socio-demographic variables (e.g., education, income) and general
situational variables (e.g., location of home) will account for only a fraction of the variability in
homeowner wildland fire mitigation strategies and support for agency policies. More specific
psychological variables (e.g., beliefs about effectiveness, aesthetics of mitigation efforts) are
predicted by theory to explain a relatively large amount of the variation.

Table 4 supports these predictions. Socio-demographics had no statistical effect on
personal defensible space or Firewise construction behaviors and explained < 6% of the variance
in support for agency behaviors (mechanical thinning, prescribed burning). Situational variables
explained 3% to 7% of the variability in personal behaviors and had no influence on agency
behavior support. Psychological variables (e.g., familiarity, effectiveness, aesthetic impacts),
however, consistently predicted both homeowner and agency behaviors (R* range: 27% to 44%).

Predicting Defensible Space Behavioral Intentions

Using a series of hierarchical regression models we predicted residents’ intention to do
each of 7 Firesafe actions based on whether they currently do the behavior, beliefs about the
effectiveness of the action, their situational characteristics (property attributes) and socio-
demographics (respondent characteristics). Following the logic of the cognitive hierarchy,
variables were entered into each model in the following order: (1) currently performs behaviors,
(2) perceived effectiveness, (3) property attributes, and (4) respondent characteristics. For each
possible Firesafe action there were 4 models. Table 5 shows the change in explanatory power
(R?) and associated statistical probability (F-value, significance) for each model. The pattern of
findings was consistent for each of the 7 Firesafe action intentions. Current behavior was always
the best predictor of future behavior and explained between 33% and 58% of the variability.
Adding the psychological variable (model 2) to the initial current behavior model consistently
increased the amount of explained variance (AR range = 2% to 11%). With the exception of

cleaning roof surfaces (AR = 1%), including the property variables (model 3) did not statistically
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improve the predictive power of the models. With the other 3 sets of independent variables in the
equations, none of the socio-demographic variables were significant (model 4).
Discussion and Recommendations

Variables in each of the three classes of predictors can influence individual homeowner
behavior and support for agency policies. Consistent with social psychological theory and the
specificity principle, specific wildland fire beliefs and attitudes (i.e., psychological predictors)
had more predictive power than either the general socio-demographic or general situational
indicators. Engaging residents in doing some type of behavior, no matter how small, provides an
important first step to broader adoption of Firewise actions. These results point to the utility of
knowing the social and psychological precursors of behavior in a community or area of concern.
Finally, the relative influence of these predictors varies by specific homeowner behaviors and
agency policies. Socio-demographic variables had more influence in agency wide policy models,
while the situational variables were operative only for homeowner behaviors.

Perceived familiarity, effectiveness and aesthetic impacts (psychological variables) with
the agency policies or homeowner behaviors had a strong and consistent influence. This suggests
that greater support for agency policies and individual behaviors might be possible if the
communication strategy enhances residents’ knowledge or understanding of the rationale for
them. To enhance compliance with Firewise construction and defensible space strategies,
agencies should pay attention to the psychological drivers and to the situational variables such as
proximity to the forest. Given the homeowners’ costs associated with adopting Firewise
construction and the potential barriers that these pose to compliance, our results also suggest that
residential land developers and the home construction industry should be an important target for
communication efforts—especially if they will agree to incorporate Firewise principles more

often and more aggressively market such options to customers.
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These results suggest a broader set of recommendations not strictly tested in our models

but that deserve further study and discussion. The communication aspects of Firewise programs

are influenced by both message delivery and audience characteristics. We suggest that agency

attempts to change residents’ responses to wildland fire threat can be enhanced by:

1.

Knowing the community — Not all homeowners associations, neighborhoods, or
communities share the same beliefs and attitudes regarding Firewise behaviors.
Understanding these differences in psychological predictors will facilitate the design of
effective communication strategies.

Build trust, don’t just rely on it — Social trust in an agency can influence support for
policies. Agencies, however, should not assume that the public trusts or even understands
their decisions regarding wildfire management. Efforts to build agency trust in a
community will facilitate policy support.

Be flexible — Although the psychological variables accounted for a substantial amount of
variability in agency support and homeowner behavior, more than 50% of the variance
remains unexplained. This suggests that decision-makers should be flexible in their
approaches dealing with different individual communities.

Engage, then persuade — Develop a strategy to get homeowners to do something, as this
seems to get the “biggest bang for the buck.” Once they have started to do Firewise

actions the likelihood is that other actions and attitude changes are likely to follow.
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Tables

Table 1. Reliability coefficients for basic beliefs across studies.

Basic Beliefs !

Study Biocentric  Anthropocentric Responsibility ~ Freedom Trust
Arapaho-Roosevelt NF visitors > .86 a7 73 78 .83
Mt. Baker-Snoqualmie NF visitors > .87 a7 72 73 a7
San Bernardino NF visitors > .85 a7 57 74 78
Northern Colorado residents * .85 77 79

1. Cell entries are reliability coefficients (Cronbach’s alpha)
2. Kneeshaw et al. (2002), Absher et al. (2008)
3. Bright et al. (2003, 2005)
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Table 2. Reliability analysis of basic belief dimensions for combined studies.

Standard Cronbach

Belief Dimension / Item ' Mean Deviation  Alpha
Biocentric .86
Nature has as much right to exist as people. 2.19 1.44
Forests have as much right to exist as people. 2.12 1.46
Forests have value whether people are present or not. 2.70 0.81
Wildlife, plants, and people have equal rights. 1.69 1.77
Anthropocentric 77
The value of forests exists only in the human mind. -2.31 1.44
Nature’s primary value is to provide products useful to people. -1.64 1.69
The primary value of forests today is to provide places to play and recreate. -1.37 1.67
The primary value of forests is to provide timber, grazing land, and minerals -1.41 1.69
for people.
Forests are valuable only if they produce jobs and income for people. -2.45 1.03
Responsibility .70
Homeowners are responsible for protecting their homes, near a forest, from -0.86 1.84
wildfire.
Community fire department is responsible for protecting homes built near a -.0.10 1.70
forest from fire.
The government agency that manages the forest is the most responsible for -0.27 1.73
protecting homes built near a forest from wildfire.
When people build homes near forests, it is their own fault if their home is -0.31 1.79
damaged by wildfire.
When people build homes near forests, they have the right to expect their -0.55 1.76
home will be protected from wildfire by the government agency managing
the forest
If a wildfire breaks out in a forest, the first priority of the agency managing -0.39 1.86
that forest is to make sure private property is not destroyed
Freedom .80
People should be allowed to build homes where they want, even if it is in a 0.23 2.25
high wildfire area
People should not be allowed to build near forests where their homes could -0.99 1.82
be destroyed by fire
Laws should prohibit building homes where they can be burned by wildfires -0.84 1.86
Trust .79
Prescribed burning is an appropriate management tool -1.47 1.39
Prescribed fire is too uncontrollable to be a forest management tool -0.87 1.47
Forest managers should not use artificial methods (prescribed fire) to manage -1.03 1.54
forest fires
Salient Value Similarity 95
With respect to forest fire management, I feel that the U.S. Forest Service:
Shares similar values as me. 0.86 1.56
Shares similar opinions as me. 0.63 1.57
Thinks in a similar way as me. 0.49 1.59
Takes similar actions as I would. 0.46 1.65
Shares similar goals as me. 0.69 1.59

1. All items coded on a 7-point scale: (-3) Strongly disagree to (+3) Strongly agree.



Table 3. Reliability analysis of wildfire related trust dimensions and attitudes.
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Standard Cronbach

Belief Dimension / Item Mean  Deviation Alpha
Trust Management ' 76
I trust that the U.S. Forest Service knows how to:
Effectively plan prescribed burns 0.82 1.71
Use mechanical thinning effectively 1.17 1.60
Respond to forest fires 1.68 1.37
Trust Information ' 93
With respect to forest fire management,
I trust the U.S. Forest Service to provide:
The best available information on forest fire issues 1.58 1.42
Me with enough information to decide what actions I should take 1.68 1.35
Truthful information about safety issues related to a forest fire 1.76 1.33
Timely information regarding forest fire issues 1.51 1.52
Attitude toward Wildfires 91
Wildfires are bad (-3) — good (+3) 0.17 1.75
Wildfires are harmful (-3) — beneficial (+3) 0.50 1.81
Wildfires are negative (-3) — positive (+3) 0.26 1.64
Attitude toward Prescribed Burning .82
How effective are prescribed burns in preventing subsequent fires from 1.73 1.47
getting out of control 2
Do you approve or disapprove of the use of prescribed burns in forests * 1.87 1.88
Do prescribed burns make the forest look better or worse * 0.67 2.05
Attitude toward Mechanical Thinning .81
How effective is mechanical thinning in preventing subsequent fires from 1.84 1.58
getting out of control
Do you approve or disapprove of the use of mechanical thinning in forests 2.04 1.90
Does mechanical thinning make the forest look better or worse * 1.30 1.99

1. Responses given on a 7-point scale: (-3) Strongly disagree to (+3) Strongly agree.

Eal

Variable coded on 7-point scale: (-3) Extremely worse to (+3) Extremely better.

Responses given on 7-point scale: (-3) Not at all effective to (+3) Extremely effective.

Variable coded on 7-point scale: (-3) Strongly disapprove to (+3) Strongly approve.



Table 4. Variance explained by socio-demographic, situational, and psychological predictors
across homeowner and agency behaviors. '

Homeowner Behaviors Agency Behaviors

Defensible Firewise Mechanical Prescribed

Independent Variables Space Construction Thinning Burning
Socio-demoeraphic .021 .017 .063 .054
grap (ns.) (n.s.) (.042) (.004)
Situational .073 .032 .007 .020
(<.001) (.021) (n.s.) (n.s.)
Psvehological 441 270 390 393
yeholog (<.001) (<.001) (<.001) (<.001)

1. Top number in each cell is Nagelkerke R” value.
Bottom number is significance level (n.s. = not significant)



Table 5. Regression models predicting specific defensible space activities '

Model R’ AR? A F-value  p-value
Clean roof surfaces / gutters surrounding vegetation *
Model 1: Currently do (X/) 385 385 214.62 <.001
Model 2: X + Perceived effectiveness (X5) 448 .063 38.78 <.001
Model 3: X, + X, + Property characteristics (X3;) ° 453 .013 2.78 .041
Model 4: X, + X, + X;3; + Respondent characteristics (Xy;) 454 .008 1.24 295
Stack firewood / lumber at least 30 feet from house 2
Model 1: Currently do (X) 576 .576 457.25 <.001
Model 2: X, + Perceived effectiveness (X,) .624 .049 43.61 <.001
Model 3: X, + X, + Property characteristics (X3;) .632 .008 2.31 .077
Model 4: X, + X, + X3 + Respondent characteristics (Xy;) .634 .002 507 730
Use non-flammable building material >
Model 1: Currently do (X/) 329 .329 167.85 <.001
Model 2: X + Perceived effectiveness (X5) 372 .043 23.52 <.001
Model 3: X, + X, + Property characteristics (X3;) 374 .002 391 759
Model 4: X, + X, + X3 + Respondent characteristics (X4;) 382 .008 1.15 334
Plant fire resistant plants >
Model 1: Currently do (X;) 332 332 165.02 <.001
Model 2: X + Perceived effectiveness (X,) 445 113 67.60 <.001
Model 3: X, + X, + Property characteristics (X3;) 454 .009 1.72 .163
Model 4: X, + X, + X3 + Respondent characteristics (Xy;) 469 .015 2.27 .062
Plant trees and shrubs at least 15 feet apart >
Model 1: Currently do (X) 396 .396 217.69 <.001
Model 2: X + Perceived effectiveness (X5) 468 .072 44.78 <.001
Model 3: X; + X, + Property characteristics (X3;) 476 .008 1.68 172
Model 4: X, + X, + X; + Respondent characteristics (X3;) 481 .005 711 .585
Prune tree branches within 85 feet of house 10 feet above ground
Model 1: Currently do (X;) 460 460 295.54 <.001
Model 2: X, + Perceived effectiveness (X5) 514 .054 38.74 <.001
Model 3: X, + X, + Property characteristics (X3;) 518 .004 .87 456
Model 4: X, + X, + X; + Respondent characteristics (Xy;) 525 .007 1.20 313
Reduce density of trees within 100 feet of house *
Model 1: Currently do (X) 449 449 283.73 <.001
Model 2: X + Perceived effectiveness (X5) 474 .024 16.12 <.001
Model 3: X; + X, + Property characteristics (X3;) 475 .001 32 811
Model 4: X, + X, + X; + Respondent characteristics (Xy;) 482 .007 1.13 342

1. Independent variables:
Currently do = Respondent currently does the specific defensible space activity.
Perceived effectiveness = Respondent’s belief about the specific defensible activity.
Property characteristics = (1) Distance from forested area, (2) residence in subdivision (Yes/No), (3) Lot size.
Respondent characteristics = (1) Sex, (2) Age, (3) Education, (4) Income.

2. Dependent variable = Intention to perform specific defensible space activity in the future.
3. Lot size was the only statistically significant (p = .020) property characteristic variable.



Figures

Figure 1. The cognitive hierarchy (Source: Vaske and Donnelly, 1999)
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Figure 2. Confirmatory factor analyses and full mediation structural equation model '
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1. Path coefficients are standardized regression coefficients.
All coefficients are statistically significant (p <.001).



	Popular media commonly assert that values influence environmental attitudes and / or behaviors, but empirical evidence showing direct predictive validity is sparse (Stern, 2000). Social-psychological theories offer explanations for these disparities, suggesting that attitudes, and beliefs mediate the relationships between values and behavior (Whittaker et al. 2006). These theories distinguish stable but abstract values (Rokeach, 1973; Homer and Kahle, 1988) from more specific cognitions (e.g., attitudes) that evaluate objects or situations encountered in daily life (Eagly and Chaiken, 1993). These cognitions are best understood as part of a “hierarchy” from general to specific. Specific belief or attitudinal variables are more likely to predict behaviors than more general measures like values or value orientations (Figure 1). Our research has applied this “cognitive hierarchy” to predict public acceptance of support for wildfire management policies (Absher and Vaske, 2007a; 2007b) and homeowners willingness to adopt defensible space activities (Absher and Vaske, 2006).
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	1. Top number in each cell is Nagelkerke R2 value.Bottom number is significance level (n.s. = not significant)

