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ABSTRACT 

Wildfires have become an increasingly important issue in central Texas as more 

people move to the wildland-urban interface. Although mitigation can reduce the risk of 

damage from wildfire, not all homeowners choose to mitigate. Using the area 

surrounding the Balcones Canyonlands Preserve wildlands in Austin, Texas as a case 

study, this research examined the factors that lead to homeowners’ decisions to or not to 

mitigate for wildfires. In particular, this study examined the difference between 

behavioral intention and behavior relating to wildfire mitigation. In addition, this study 

investigated the spatial aspects of risk perception, behavioral intention, and behavior by 

testing the effects of proximity to wildlands and to a relatively recent wildfire in the area.  

Study methods included a mail survey of residents living in subdivisions adjacent 

to the Balcones Canyonlands Preserve wildlands, statistical analysis, and a GIS analysis 

of residential location in relation to survey responses. This study adopted a modified 

version of the Theory of Planned Behavior called the “reasoned action approach” as the 

conceptual framework to explain homeowners’ behaviors and intentions. Statistical 

analysis was performed on survey responses relating to the conceptual variables in the 

reasoned action approach. The Intention model indicated that Attitude was the most 

important variable (40.6 % of total variance) relating to Intention, followed by Subjective 

Norm (10.1%), and Behavioral Control (1.3%). Risk Perception and Residency explained 

an additional 2.2% of the total variance.  
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The Behavior models indicated that only Intention and Subjective Norm were 

predictors for Mitigation Behavior 1 (keeping gutters and roof free of leaves, needles, and 

branches), only Intention and Behavioral Control were predictors for Mitigation Behavior 

2 (keeping tree limbs pruned at least 10 feet from the roof), and only Intention was a 

predictor for Mitigation Behavior 3 (keeping dead vegetation cleared within 30 feet of the 

house). The models explained 52.4% of the variance in performance of Mitigation 

Behavior 1, 38.9% in Mitigation Behavior 2, and 42.2% in Mitigation Behavior 3. The 

models were better at predicting respondents who did perform mitigation behaviors 

compared with those who did not.  

Distance was added to the models to test proximity effects, but this did not 

improve the predictive power of the models. Visual and hotspot analysis was performed 

to examine the relationships between proximity and risk perception, proximity and 

behavioral intention, and proximity and mitigation behavior. Overall, the visual and hot 

spot analyses did not detect any strong spatial patterns.   
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CHAPTER I 

INTRODUCTION  

In 2012 alone there were 6,228 wildfires reported in Texas, burning 106,569 acres 

and causing the destruction of 39 homes and 89 other structures (Texas A&M Forest 

Service 2012a). In 2011, Labor Day fires in Bastrop, Texas destroyed 1,600 homes, 

burned 34,000 acres, and killed two people (Texas A&M Forest Service 2012b).   

Central Texas is particularly prone to wildfires because of the types of vegetation 

in the area and the increasing density of residents living in the wildland-urban interface 

(WUI). A WUI is an area where man-made improvements are built close to, or within, 

natural terrain and flammable vegetation, and where high potential for wildland fire 

exists (Colorado State Forest Service 2012). During the last two years, 85% of the 

wildfires in Texas have occurred within two miles of a residential area (Texas A&M 

Forest Service 2012c).  

Despite the high incidence of fire in Texas, especially near human-inhabited 

areas, there are many actions that can be taken to reduce the risk of wildfire. According to 

Firewise Communities, a wildfire education program sponsored by the National Fire 

Protection Association and co-sponsored by the US Department of Agriculture (USDA) 

Forest Service, the US Department of the Interior, and the National Association of State 

Foresters: “The most effective way to prevent wildfire disasters is to prevent the ignition 

of homes by mitigating the hazards associated with the interface homes themselves and 

their surrounding vegetation” (2006, 5). Such efforts are known as mitigation and entail a 

variety of strategies intended to reduce the loss of life and property by lessening the 

impact of disasters (FEMA 2012).  
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Mitigation efforts can be carried out by a variety of entities, both public and 

private. Private mitigation is performed by individuals, families, or homeowners directly, 

while public mitigation measures are performed by local jurisdictions or government 

agencies. Private mitigation behaviors include things that homeowners control such as 

home construction (type of roof or siding material), defensible space (cleared vegetation 

and green space 30 feet from house), and emergency access (visible home address and 

street signs) (Ready, Set, Go! Program n.d.).   

Although private mitigation behavior can reduce risk, not all homeowners in areas 

prone to wildfires choose to take action due to a variety of reasons. Some of these reasons 

are psychological, including risk perception, perception of ability to reduce the risk, and 

sense of responsibility (U.S. Forest Service 2011). Understanding the factors that 

influence private mitigation behavior can aid managers, policymakers, agencies, and 

communities by allowing them to better tailor educational materials or create incentives 

to perform mitigation behaviors.   

Although there has been an increase in research into wildfire mitigation behavior 

over the past decade (for example, Weisshaupt et al. 2007; Cvetkovich and Winter 2008; 

Ryan and Wamsley 2008; Martin, Martin and Kent 2009; Gordon et al. 2010; McCaffrey 

et al. 2011), there still remains uncertainty about the factors that contribute to the decision 

to mitigate. In addition, some research shows that regional differences may exist, making 

case studies a critical part of expanding the body of knowledge in this area (Blanchard 

and Ryan 2007; Gordon et al. 2010; Gordon, Luloff, and Stedman 2012).    
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1.1 Research Objectives and Hypotheses 

There were two research goals associated with the proposed research. The first 

goal was to examine the psychological factors that influence a homeowner’s decision to 

perform or not to perform wildfire mitigation behaviors on their properties. Specifically, 

the relationships among attitude towards mitigation behavior, subjective norm, perceived 

behavior control, behavioral intention, and behavior (these factors and the conceptual 

model they are associated with are explained in Chapter II) were analyzed. In addition, 

risk perception, personal experience with wildfire, sense of responsibility, and length of 

residency were included as additional factors that were believed would improve the 

model. 

 The hypothesis associated with the first research goal is that attitude towards 

wildfire mitigation, subjective norm, perceived behavioral control, risk perception, sense 

of responsibility, length of residency in central Texas, and information source will predict 

the intention to perform wildfire mitigation and predict actual wildfire mitigation 

behavior. More specific details about the hypotheses are found below in Section 4.4. 

 The second research goal was to examine the relationship between geographic 

proximity and a variety of factors related to wildfire behavior, including risk perception, 

behavioral intention, and mitigation behavior. The hypotheses associated with the second 

research goal include: 

• Risk perception will be greater for residents who live closest to wildlands. 

• Risk perception will be greater for residents who live closest to the Steiner Ranch 

subdivision, where a wildfire damaged homes in 2011. 

• Behavioral intention is stronger in residents who live closest to wildlands. 
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• Behavioral intention is stronger in residents who live closest to Steiner Ranch. 

• Wildfire mitigation is more likely to be performed by residents who live closest to 

wildlands. 

• Wildfire mitigation is more likely to be performed by residents who live closest to 

the Steiner Ranch subdivision, where a wildfire damaged homes in 2011.  
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CHAPTER II 

CONCEPTUAL FRAMEWORK 

The conceptual framework for this research is the reasoned action approach, (also 

known as the Theory of Planned Behavior) proposed in 1980 by Fishbein and Ajzen in 

Understanding Attitudes and Predicting Social Behavior, and updated in 2010 in 

Prediction and Changing Behavior: The Reasoned Action Approach. The conceptual 

model for the reasoned action approach is shown in Figure 1. 

 

Figure 1. Reasoned Action Approach Conceptual Model (Fishbein and Ajzen 2010, 
22) 
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The first part of the reasoned action model consists of three sets of background 

factors: individual (personality, mood and emotion, values and stereotypes, general 

attitudes, perceived risk, past behavior), social (education, age, gender, income, religion, 

race/ethnicity, culture), and information (knowledge, media, intervention) (Fishbein and 

Ajzen 2010, 22). Individual differences in demographic characteristics and personality 

can influence experiences and the information a person is exposed to, and therefore it is 

likely that people with differing backgrounds and personalities have different beliefs 

(Fishbein and Ajzen 2010, 20). 

The three sets of background factors lead to the development of three sets of 

beliefs (behavioral beliefs, normative beliefs, and control beliefs), which lead to three 

predictors of intention (attitude toward the behavior, subjective norm, and perceived 

behavioral control) (Fishbein and Ajzen 2010, 22). Behavioral beliefs are people’s beliefs 

about “the positive or negative consequences they might experience if they performed the 

behavior” (Fishbein and Ajzen 2010, 20). Behavioral beliefs determine an individual’s 

attitude toward personally performing the behavior; the more people believe a behavior 

will result in a positive outcome, the more favorable their attitude towards performing the 

behavior. Normative beliefs are people’s beliefs “that important individuals or groups in 

their lives would approve or disapprove of their performing the behavior as well as 

beliefs that these referents themselves perform or don’t perform the behavior in question” 

(Fishbein and Ajzen 2010, 20). Normative beliefs determine the subjective norm, or 

social pressure to perform or not perform a behavior. Control beliefs are “beliefs about 

personal and environmental factors that can help or impede their attempts to carry out the 

behavior” (Fishbein and Ajzen 2010, 20). Control beliefs determine perceived behavioral 
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control, based on “the availability of information, skills, opportunities, and other 

resources required to perform the behavior as well as possible barriers or obstacles that 

may have to be overcome” (Fishbein and Ajzen 2010, 155).  

The three predictors (attitude toward the behavior, subjective norm, and perceived 

behavioral control) together lead to the formation of behavioral intention or “readiness to 

perform the behavior” (Fishbein and Ajzen 2010, 21). The stronger the behavioral 

intention, the more likely the behavior will be performed. However, this intention is 

moderated by actual control (skills, abilities, and environmental factors), and in general, 

intention is only a good predictor of behavior when people have actual control (Fishbein 

and Ajzen 2010, 21). 

One of the advantages of the reasoned action approach is that identifying how 

behavioral, normative, and control beliefs differ among people who perform or do not 

perform a behavior allows for the design of behavioral interventions (Fishbein and Ajzen 

2010, p 23). This quality makes it an appropriate model for research relating to mitigation 

behavior because the results may provide information about the beliefs that influence 

private wildfire mitigation behavior (the focus of this study), which in turn could inform 

policy, management, and information distribution. 

The factors in this model will be adjusted to reflect attitudes associated with 

wildfire mitigation. A review of these attributes will be the focus of the next chapter. 
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CHAPTER III 

LITERATURE REVIEW 

This section will begin with a review of literature relating to wildfire mitigation, 

followed by a review of the literature relating to wildfire mitigation behavior as it relates 

to the various levels of the reasoned action approach, beginning with background factors, 

moving to beliefs and the three associated predictors of intention, behavioral intention, 

and behavior. This section will conclude with an overview of literature that reflects the 

spatial perspective provided by geographers in the area of wildfire research. A literature 

map is shown in Figure 2. 

3.1 Mitigation 

Mitigation is the effort to reduce loss of life and property by lessening the impact 

of disasters (Federal Emergency Management Agency 2012). As previously mentioned, 

private mitigation is performed by individuals, families, or homeowners, as opposed to 

mitigation performed by local jurisdictions or government agencies. Before reviewing 

research on private wildfire mitigation, a brief review of research on how wildfires spread 

and what factors are responsible for the most damage will provide basic background 

information required for better understanding of wildfire mitigation. Studies have shown 

that ignitability of a home is the biggest factor relating to loss or damage from wildfires 

(Cohen 2000; Quarles et al. 2010). One study found that the spatial scale determining 

home ignition corresponds more to specific home sites than to the greater scales of 

wildland management (Cohen 2000). Although many people assume that structural 

8 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Literature Map 
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2011 
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and Varghese 2009; Gordon et al. 2010; 
Schulte and Miller 2010; McCaffrey et al. 
2011; Gordon, Luloff, and Stedman 2012)  
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damage most often occurs from the main flame front of a wildfire, it is actually most 

often caused by small fires that begin in or around the home as a result of ignition from 

embers (Quarles et al. 2010). In a post-fire analysis of the 2007 Witch Creek fire in San 

Diego County, California, it was determined that two out of every three homes were 

ignited by embers and not by the main flame of the fire (Maranghides and Mell 2009).  

For this reason, private mitigation is an important part of minimizing loss from 

wildfire, and several educational programs such as Ready, Set, Go! and Firewise 

Communities have been developed to inform homeowners of what they can do (Firewise 

Communities 2013; Ready, Set, Go! Program n.d.). Post-fire structure loss analysis has 

revealed that factors such as vegetation clearance, roof type, and defensive actions are 

clearly associated with structure vulnerability to wildland fires (Foote, Martin, and 

Gilless 1991).  

Private wildfire mitigation consists of three elements: home construction 

materials, defensible space, and emergency access. The most vulnerable part of a home is 

typically the roof covering and edge (Quarles et al. 2010), and replacement of wood 

shingles with more fire resistant materials such as asphalt, metal, fiber-cement, or 

concrete shingles can reduce ignitability of the structure (Slack 1999). Other features of 

the structure such as siding, windows, eaves, decks, and doors also can be made with 

more fire-resistant materials (Slack 1999). Defensible space involves removal of dead 

vegetation near the home, separation between shrubs, a clear area extending at least 30 

feet from the house, a non-combustible area within five feet of the house, and separation 

between trees and crowns (Ready, Set, Go! Program n.d.). Emergency access features 

include having a visible home address made of fire resistant material, street signs, 
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absence of flammable vegetation within 10 feet of the driveway, and absence of 

overhanging obstructions in the driveway (Ready, Set, Go! Program n.d.). 

Table 1. Private Wildfire Mitigation Elements and Examples 

Element Type Examples 

Home Construction Materials Roof covering and edge 
Siding, windows, eaves, decks, and doors 

Defensible space Absence of dead vegetation near the home 
Separation between shrubs 
A clear area extending at least 30 feet from the house 
A non-combustible area within five feet of the house 
Separation between trees and crowns  

Emergency Access Visible home address made of fire resistant material 
Street signs 
Absence of flammable vegetation within 10 feet of the driveway 
Absence of overhanging obstructions in the driveway 

 

The following sections will review research that covers the various attributes that 

influence mitigation behavior. Relevant attributes include: personal experience, emotion, 

income, race/ethnicity, housing ownership status, length of residency, gender, perceived 

efficacy, and risk perception. These attributes are organized in terms of the reasoned 

action approach, the conceptual framework selected for this study. 

3.2 Background Factors 

There are three categories of background factors in the reasoned action model: 

individual, social, and informational. Individual background factors relating to wildfire 

mitigation behavior include personal experience and emotion. Social factors relating to 

wildfire mitigation behavior include income, race/ethnicity, gender, years of residence, 

and ownership status. Information background factors include knowledge and sources of 

information.  
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3.2.1 Individual Background Factors 

3.2.1.1 Personal Experience 

Personal experience is a complex factor associated with private wildfire 

mitigation behavior as evidenced by contradictory results in the literature (Gardner, 

Cortner, and Widaman 1987; Jacobson, Monroe, and Marynowski 2001; Hall and 

Slothower 2009; Jarrett et al. 2009; Martin, Martin, and Kent 2009; McGee, McFarlane, 

and Varghese 2009; McGee 2011). Some studies found that experiencing a wildfire 

motivated residents to join programs and perform mitigation measures (Jarrett et al. 2009; 

McGee 2011). While experiencing a wildfire leaves some residents with the impression 

that it is possible to mitigate the impacts of wildfire it gives others the opposite 

impression, particularly those who lose their home (McGee, McFarlane, and Varghese 

2009). Also, communities that have experienced wildfire damage tend to shift the 

probability of another fire into the distant future, while neighboring communities who 

witnessed the fire but did not experience damages may perceive wildfire risk as more 

imminent than they did prior to the wildfire (Gardner, Cortner, and Widaman 1987). 

In contrast, one study found that the respondents reporting more experience with 

fire were less likely to say they would take the four actions suggested in the study to 

decrease the risk of fire to their home (Jacobson, Monroe, and Marynowski 2001). 

Another study examining direct experience, knowledge of wildfire risk, locus of 

responsibility, fulltime/seasonal status, and self-efficacy found that wildfire experience 

was not a significant explanatory variable (Martin, Martin, and Kent 2009).   
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3.2.1.2 Emotion 

Individuals who felt negative emotion relating to personal experience with 

wildfire tend to have higher perceived risk, and, in general, persons feeling fear even 

without personal experience with wildfire has a direct effect on evaluating the threat as 

significant enough to warrant action (McFarlane, McGee, and Faulkner 2011). Also, 

negative emotions regarding wildfire may cause self-selection, where people with lower 

risk tolerance choose not to live in the WUI (McCaffrey 2006). This idea is consistent 

with the findings in a study by Nawrotzki et al. (2013) in which residents who scored 

higher on a concern index were more likely to migrate away following a wildfire. In 

addition, one study showed that emotional attachment to trees also makes some residents 

less willing to perform vegetation related mitigation behaviors (McCaffrey 2006).  

3.2.2 Social Background Factors 

There are five social background factors that have been studied relating to 

wildfire mitigation behavior: income, race/ethnicity, gender, years of residency, and 

ownership status.  

3.2.2.1 Income 

Income has been associated with private mitigation behavior due to the costs 

associated with mitigation practices (Brenkert-Smith, Champ and Flores 2006; 

Cvetkovich and Winter 2008; Schulte and Miller 2010; McFarlane, McGee, and Faulkner 

2011). In one study, income was associated with the likelihood of performing 

construction mitigation measures such as fire resistant roofing and windows (Schulte and 

Miller 2010). Another study found that participants with lower incomes were more likely 

than those with higher incomes to report barriers to mitigation – and inadequate financial 
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resources was among the most frequently reported barrier (Cvetkovich and Winter 2008). 

Another survey by Brenkert-Smith, Champ, and Flores (2006) found that changes to 

homes such as siding and roofing were dictated by personal finance and availability of 

low-cost options. Lower cost behaviors such as moving wood piles away from structures, 

putting house numbers up, raking pine needles, and mowing grasses were more readily 

adopted than higher cost measures such as replacing roofs or siding (Brenkert-Smith, 

Champ, and Flores 2006). In another study, survey participants indicated that money was 

preventing them from completing mitigation (McFarlane, McGee, and Faulkner 2011). 

3.2.2.2 Race 

Race and ethnicity may relate to private mitigation behavior, but study results are 

unclear about the relationship since there have been contradictory results (Ojerio 2008; 

Jarrett et al. 2009; Wyman et al. 2012). Race was found to be a factor in Florida, where a 

study found that blacks knew less about wildfire mitigation programs and resources, but 

practiced more wildfire prevention on their rural forestlands (Wyman et al. 2012). 

Another study in Arizona found that race was the most significant predictor of 

involvement in wildfire mitigation program activities, with nonwhites being less likely to 

participate in each of the three programs studied (Ojerio 2008). A study in the southern 

United States found that white landowners were more likely to experience wildfire and 

wildfire losses, perceive wildfire threats, use program information received, obtain 

information from neighbors, and construct fire lines than nonwhites (Jarrett et al. 2009). 
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3.2.2.3 Gender 

Gender is another social background factor where contradictory results have been 

found (Absher and Vaske 2007; Cvetkovich and Winter 2008; Jarrett et al. 2009). One 

study found that women were less likely than men to develop their own fire protection 

methods and construct fire lines, but female landowners were more likely than male 

landowners to remove unwanted trees and shrubs (Jarrett et al. 2009). Another study did 

not find gender to be a factor relating to private mitigation behavior (Absher and Vaske 

2007). Similarly, another study by Cvetkovich and Winter (2008) found that gender was 

not associated with reported mitigation barriers, or with consideration of future 

consequences.   

Several other studies collected gender information but did not report any related 

findings in the results, which could either mean the data was not included in the analysis, 

or the findings were not discussed because they were either inconclusive or not found to 

be statistically significant (Jacobson, Monroe, and Marynowski 2001; McFarlane, Schulte 

and Miller 2010; McGee, and Faulkner 2011). 

3.2.2.4 Years of Residence 

Length of residence is another social background factor found to be related to 

private wildfire mitigation behavior (Absher and Vaske 2007; Collins 2008; Gordon et al. 

2010; Gordon, Luloff, and Stedman 2012). Absher and Vaske (2007) found that the 

number of years living in the region was associated with the likelihood of creation of 

defensible space (for example, cleaning gutters or pruning trees). Gordon, Luloff, and 

Stedman (2012) found that new residents typically have low risk perceptions due to lack 

of personal experience with wildfires in the areas from which they moved. These results 
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were consistent with a previous survey by Collins (2008) in which results indicated that 

length of residence was a predictor of private mitigation behavior and that recently 

arriving residents implemented significantly fewer mitigation measures than long-term 

residents. Longtime residents, however, typically have high risk perceptions due to the 

increased likelihood of having experienced a wildfire (Gordon et al. 2010; Gordon, 

Luloff, and Stedman 2012).   

3.2.2.5 Ownership Status 

Ownership status has been shown to be related to private wildfire mitigation 

behavior (Absher and Vaske 2007; Collins 2008; Collins and Bolin 2009). Renters 

implement significantly fewer mitigation measures than owner occupants (Collins 2008). 

Another study found that owner occupancy was a positive predictor of household hazard 

mitigation (Collins and Bolin 2009). Another study indicated that homeownership was 

associated with construction of defensible space (Absher and Vaske 2007). 

3.2.3 Information 

3.2.3.1 Knowledge 

In one study, 80% of survey respondents had read literature regarding wildfires, 

over 50% had listened to a talk about wildfire, and a very low percentage of respondents 

indicated that they did not know what kinds of activities to do (Kanclerz and DeChano-

Cook 2013). Another study found that 64% of the survey participants had received 

information on wildfire prevention and mitigation from various sources (Jarrett et al. 

2009). 
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3.2.3.2   Information Sources 

Jarrett et al. (2009) found a wide variety of information sources for wildfire 

prevention was used by landowners including state forestry agencies, friends and family, 

extension offices, neighbors, preexisting knowledge, and the Internet. Information 

received from these various sources produces varying results. For example, expert 

information, such as that obtained from county specialists or fire departments has been 

found to be associated with both perceived probability of experiencing a wildfire and 

wildfire mitigation level (Brenkert-Smith, Champ, and Flores 2012; Brenkert-Smith, et 

al. 2013). Non-expert information, such as that obtained from neighbors and friends, has 

been found to be associated with both perceived probability of experiencing a wildfire 

and with perceived consequences of wildfire, but not with wildfire mitigation level 

(Brenkert-Smith, Champ, and Flores 2012; Brenkert-Smith et al, 2013). General 

information provided by media sources such as newspapers and television was not found 

to be associated with wildfire mitigation behavior (Brenkert-Smith, Champ, and Flores, 

2012). 

3.3 Behavioral Beliefs and Attitude Towards Behavior 

There are four main belief areas that the literature has indicated influence private 

wildfire mitigation behavior: perceived efficacy, risk perception, visual aesthetics and 

amenity values, and wildlife/habitat. 

3.3.1 Perceived Efficacy 

Perceived efficacy, or the belief that mitigation will be effective at reducing 

damage from wildfire has been shown to influence private wildfire mitigation behavior 

(Absher and Vaske 2007; Hall and Slothower 2009; Martin, Martin, and Kent 2009; 
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McGee, McFarlane, and Varghese 2009). One study found that a belief that particular 

risk reduction behaviors are effective directly impacts the degree to which respondents 

engage in these behaviors (Martin, Martin, and Kent 2009). However, this effect differs 

by specific mitigation behavior. As indicated by Absher and Vaske (2007) the perception 

of effectiveness influenced the mitigation behaviors related to defensible space, but not 

home construction. Another study found that residents evaluated various wildfire 

mitigation strategies and were more likely to perform only the ones they perceived as 

most effective, which in this particular study included using fire retardant building 

materials and clearing vegetation near the home (Nelson et al. 2004). 

Hall and Slothower (2009) showed that the more confident a homeowner was 

about defensible space, the more willing he or she was to implement the program and the 

higher his or her interest was in a mitigation consultation and assistance program. 

Perceptions of efficacy also interact with experience; people who lost homes due to a fire 

are less likely to believe it is possible to mitigate the impacts of wildfire (McGee, 

McFarlane, and Varghese 2009). 

3.3.2 Risk Perception 

Mitigation behavior is also related to risk perception. Risk perception itself is a 

complex topic that has been researched for many decades, and a brief discussion of what 

is meant by perception in general, and risk perception in particular will help to clarify its 

role in this research.  

First it should be noted that the term perception as frequently used by the 

discipline of geography in hazards research is somewhat different from the term as used 
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in psychology. Geographers do not generally differentiate between perception, cognition, 

attitude, and belief.  

In psychology, these terms are differentiated as follows: 

• Perception- “a sensory experience that has been interpreted with reference 

to its presumed external stimulus object or event” (Colman 2009, 560)  

• Cognition- “an item of knowledge or belief” (Colman 2009, 143)  

• Attitude- “a latent disposition or tendency to respond with some degree of 

favorableness or unfavorableness to a psychological object” (Fishbein and 

Ajzen 2010, 76)  

• Belief- “an association of some characteristic or attribute with an attitude 

object” (American Psychological Association 2007, 112) 

Since this research is combining a psychological model with geographic research, 

it is important to be aware that when the geographic literature refers to perception, it may 

be including some or all of these concepts if the article does not supply a specific 

definition of perception in the study. 

In regards to risk perception, the simplest definition is “the degree of awareness” 

of a natural hazard (Burton and Kates 1964, 412). This attribute includes the magnitude 

and location in time and space of the hazard (Burton and Kates 1964, 424). Risk 

perception involves “the judgments people make when they are asked to characterize and 

evaluate hazardous activities” for which the “majority of citizens rely on intuitive risk 

judgments” (Slovic 1987, 236). Risk perception is sometimes broken down into two 

types: objective and subjective. Objective risk perception occurs when “the risks are 

scientifically assessed in a dispassionate way”, while subjective risk perception occurs 
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when “an individual determines the degree of risk based on their own experience without 

any scientific validation of the results” (Smith and Petley 2009, 59).   

Some studies show that higher levels of perception of wildfire risk are associated 

with increased private mitigation behavior (McCaffrey 2006; Gordon, Luloff, and 

Stedman 2012). Due to this association, many studies have been conducted in order to 

better understand what factors influence risk perception of wildfires. These studies show 

that experience (Blanchard and Ryan 2007; Ryan and Wamsley 2008), emotion 

(McCaffrey 2006), regional differences (Blanchard and Ryan 2007; Gordon et al. 2010; 

Gordon, Luloff, and Stedman 2012), and ownership status (Gordon et al. 2010; Gordon, 

Luloff, and Stedman 2012) may influence private mitigation behavior. 

Risk perception is also influenced by experience with wildfire, but not necessarily 

in consistent ways. One study found that although half of the surveyed residents had 

personal experience with wildfire, risk perception was still fairly low, although those 

residents with experience still had higher risk perception than residents with no 

experience (Blanchard and Ryan 2007). Another study showed that residents that 

experienced a wildfire, and particularly those who had to evacuate had higher risk 

perception (Ryan and Wamsley 2008). However, some participants perceived that a past 

wildfire lessened their future risk (Ryan and Wamsley 2008). Nelson et al. (2004) found 

in their study that the majority of homeowners perceived that there was risk of wildfire in 

their area or region, but fewer believed their particular home was at risk. In this case, the 

majority of residents used personal experience to explain their risk assessment (Nelson et 

al. 2004).  
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Positive emotion has been shown to be associated with lower risk perception. In 

particular the desirability of living near wildlands may allow residents to mentally 

minimize the risks and accept the tradeoff (McCaffrey 2006). Also, there may be some 

self-selection that accounts for what appears to be inappropriately low risk perception 

because residents unwilling to tolerate the risk choose not to live in the WUI, or, once 

risk is perceived, move out of the area (McCaffrey 2006). 

Biophysical factors found in different regions can also influence risk perception. 

For example, a resident in a non-arid region may have the idea that fires occur in arid 

areas and therefore have a low risk perception (Gordon et al. 2010; Gordon, Luloff, and 

Stedman 2012). Regional differences also interact with personal experience. For example 

one study found that residents in the northeast United States generally had low risk 

perception, except for the residents who had personal experience with wildfire 

(Blanchard and Ryan 2007).   

Lastly, number of years of residence in the community also influences risk 

perception. Longtime residents typically have high risk perceptions due to the increased 

likelihood of having experienced a wildfire (Gordon et al. 2010; Gordon, Luloff, and 

Stedman 2012). New residents typically have low risk perceptions due to lack of personal 

experience with wildfires in the areas from which they moved (Gordon, Luloff, and 

Stedman 2012).  

3.3.3 Visual Aesthetics/Environmental Amenity Beliefs 

It is important to note that a major driver of growing populations in the WUI is 

amenity migration, the “movement of largely affluent urban or suburban populations to 

rural areas for specific lifestyle amenities, such as natural scenery, proximity to outdoor 
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recreation, cultural richness, or a sense of rurality” (Abrams et al. 2012). The concept of 

amenity migration is consistent with some of the findings concerning related behavioral 

beliefs.  

Beliefs concerning visual aesthetics and amenities have been shown to influence 

decisions regarding wildfire mitigation (Vogt, Winter and Fried 2005; Brenkert-Smith, 

Champ and Flores 2006; Martin, Bender, and Raish 2007; Collins 2008; Hall and 

Slowather 2009; and Schulte and Miller 2010).  

Aesthetics associated with homeowners’ properties have been shown to impede 

respondent’s decision to mitigate their risks (Martin, Bender, and Raish 2007) and lead to 

unwillingness to compromise certain landscape characteristics (Brenkert-Smith, Champ 

and Flores 2006). Although their study was referring to the adoption of a defensible space 

ordinance and not individual performance of defensible space behaviors, Vogt, Winter, 

and Fried (2005) also found that residents’ belief that there would be (negative) impacts 

to the local scenery or landscape was important. 

Contrary to these findings, preferences for aesthetics and environmental amenities 

in some cases can positively predict mitigation by households (Collins 2008). Moreover, 

as described by Hall and Slowather (2009), some people do not believe that defensible 

space measures have a negative effect on property aesthetics. In fact, Schulte and Miller 

(2010) found that the value of natural amenities is a strong positive contributor to the 

practice of coupling vegetation management with additional mitigation effort.  
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3.3.4 Wildlife and Wildlife Habitat Belief 

Blanchard and Ryan (2007) found that residents were somewhat concerned about 

how mitigation strategies (in this case mechanical thinning and prescribed burns) would 

damage wildlife habitat or hurt wildlife. 

3.4 Normative Beliefs and Subjective Norm (Social Pressure) 

 Normative beliefs or subjective norm (also known as social pressure) influence 

mitigation behavior. Studies have found that both neighbors and homeowner’s 

associations can impact a resident’s decision to mitigate (Martin, Bender, and Raish 

2007; Weisshaupt et al. 2007; Schulte and Miller 2010; McCaffrey et al. 2011).  

3.4.1 Peer Influence 

In one study, the two strongest determinants of the adoption of mitigation 

behavior were the so-called “neighbor effect” and community effort suggesting that 

homeowners feel a sense of responsibility not only to reduce the risk for themselves but 

also for their neighbors (Schulte and Miller 2010). Another study found that one-third of 

non-homeowner association neighborhood residents reported that some type of peer 

influence was a reason for mitigating, and between 28–47 % of respondents in the four 

sites with homeowner’s associations reported that a community leader or the 

homeowner’s association influenced their decision to mitigate  (McCaffrey et al. 2011).  

In addition, one study found that residents with the least knowledge about 

mitigation were more likely to emulate others in the community (Martin, Bender, and 

Raish 2007). However, it should also be noted that social pressure has been found to have 

the opposite effect as well. Some residents feel it would be futile to perform mitigation 

measure if their neighbors do nothing to reduce risk (Weisshaupt et al. 2007). 
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3.4.2 Perceived Responsibility 

A second aspect of normative beliefs is perceived responsibility. WUI residents’ 

perception of personal responsibility versus agency responsibility in reducing risk from 

wildfires is an important factor related to mitigation behavior. Several studies have found 

that residents feel at least a partial sense of personal responsibility for wildfire risk 

mitigation on their property (Winter and Fried 2000; Weisshaupt et al. 2007; Cvetkovich 

and Winter 2008; McCaffrey et al. 2011; McFarlane, McGee, and Faulkner 2011). 

However, Gordon et al. (2010) found that residents, particularly newer residents and 

those in gated developments, reject that responsibility, and instead believe that experts 

should be managing wildfire risk. 

Some WUI residents view government agencies such as the Forest Service as 

having responsibility for educating and encouraging landowners to perform mitigation 

behaviors (Winter and Fried 2000; Weisshaupt et al. 2007; Cvetkovich and Winter 2008; 

McCaffrey et al. 2011). In addition, some residents believe that it is the agency’s 

responsibility to properly manage adjacent lands (McCaffrey et al. 2011). However, 

perceptions of the agency’s role is complicated because, although burning regulations are 

generally accepted, zoning and safety ordinances can be viewed as infringing on private 

property rights (Winter and Fried 2000). This is consistent with research investigating the 

differences in views towards land management and private property rights between 

amenity migrants and long-time residents (Paveglio et al. 2009; Abrams et al. 2012; 

Hiner 2014). Another study found that when homeowners believe wildfire mitigation is 

their responsibility they are more likely to view the threat of wildfire as significant 

enough to warrant mitigation (McFarlane, McGee, and Faulkner 2011).  
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3.5 Control beliefs, perceived behavioral control, and actual control 

As previously mentioned, an individual’s control beliefs are “beliefs about 

personal and environmental factors that can help or impede attempts to carry out the 

behavior” (Fishbein and Ajzen 2010, 20) and actual controls refers to the skills, abilities, 

and environmental factors required to perform the behavior. Control beliefs and 

perceived behavioral controls interact with actual controls.  

While ideally, it would be best to measure homeowner’s physical capabilities, 

skills, abilities, and personal finances in order to assess actual controls, the collection of 

this data would be complicated and intrusive, requiring specific research design for each 

of these measures and making it less likely that homeowners would be willing to 

participate in the study.  

The selected methodology for this study is a mail survey, which will be covered 

in more depth in the next chapter. A challenge for this kind of research is determining 

whether a control belief is actual or only perceived. For instance, cost of mitigation is 

cited as a barrier to mitigation (Brenkert-Smith, Champ and Flores 2006; Cvetkovich and 

Winter 2008; McFarlane, McGee, and Faulkner 2011), but it would be difficult to 

determine if the resident truly cannot afford the mitigation behavior, because although 

basic data such as annual household income can be obtained, details regarding specific 

household expenses, debts, and savings would be difficult to acquire.  

Because it is usually much more difficult to measure actual behavioral control 

than perceived behavioral control most studies rely on perceived behavioral control as a 

proxy for actual behavioral control (Ajzen 2014). Therefore, for this section, a discussion 

of self-reported barriers, including cost, physical capability, lack of time, and lack of 
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knowledge, whether perceived or actual, will be discussed with the understanding that, in 

reality, they may be control beliefs, actual beliefs, or both.   

3.5.1 Cost 

Although income was discussed in the background section, cost and ability to pay 

for mitigation behaviors are also perceived behavioral controls and/or actual control 

factors (Brenkert-Smith, Champ and Flores 2006; Cvetkovich and Winter 2008; 

McFarlane, McGee, and Faulkner 2011). In one study, 22.6% of survey respondents 

reported inadequate financial resources as a barrier to private wildfire mitigation 

(Cvetkovich and Winter 2008). Brenkert-Smith, Champ and Flores (2006) found that the 

type of mitigation performed may depend on factors such as cost, with low cost measures 

such as mowing grasses, keeping wood piles away from structures, displaying house 

numbers, and raking pine needles were more readily adopted than changes to home 

structure such as roofing, siding, and windows, which are more costly measures. 

Homeowners have also reported that it is difficult to find the money for mitigation even if 

the intention to mitigate was present, and that less costly mitigation measures were more 

likely to be taken (McFarlane, McGee, and Faulkner 2011).  

3.5.2 Physical Capability 

A second perceived behavioral control and/or actual control is physical capability. 

One study found that some mitigation behaviors such as clearing and thinning trees and 

flammable vegetation are physically difficult for residents who would like to reduce costs 

by performing the work themselves (Collin and Bolin 2009). In another study, personal 

physical limitations were among the most frequently reported barriers to private 

mitigation (Cvetkovich and Winter 2008). 
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3.5.3 Lack of time 

One study found that lack of time was a factor in choosing not to mitigate 

(McCaffrey et al.2007). Two studies on defensible space found that homeowners were 

deterred by their perception that creating defensible space would require a lot of time 

(Martin et al. 2007; Hall and Slowather 2009).  

3.5.4 Lack of knowledge 

In one study, some homeowners indicated that the reason they had not performed 

mitigation was because they were not sure what to do (McCaffrey et al. 2011). However, 

another study found that not knowing what to do or how to do it were not barriers to 

mitigation behavior (Bright and Burtz 2006). 

3.6 Behavioral Intention 

Behavioral intention does not appear to be well studied in the field of wildfire 

mitigation, with few surveys asking about intentions to mitigate. In the few studies that 

do investigate this variable, intention serves as a substitute for actual mitigation behavior, 

not as a method to gain insight into the disparity between intention and behavior. 

One study found that the more experience with wildfire the respondents reported, 

the less likely they were to report an intention to perform the mitigation, with between 

one-third to one-half of respondents reporting the intent to take action to protect their 

homes from wildfire (Jacobson, Monroe, and Marynowski 2001). However, the study did 

not include a measure as to if those behavioral intentions led to actual performance of the 

mitigation behaviors. Another study used by McCaffrey et al. (2011) found that 42% of 

respondents stated that they would maintain the mitigation they had already performed, 

while 66% indicated that they planned to do more vegetation removal. While this study 
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also did not include a measure of actual behavior (although the study indicates the intent 

to do a follow up study after three years), measures of past behavior were included and 

McCaffrey et al. (2011) note that their results indicate that respondents recognize that 

vegetation management is an on-going process and not a one-time event. 

Hall and Slothower (2009) measured behavioral intention through the use of two 

predictive models. Although there were several significant variables in each model, they 

only explained 12 and 19%, respectively, of the variance in the willingness to take adopt 

defensible space and interest in the mitigation program models. The study did collect 

measures of past behavior, but did not use that information as a proxy for future behavior.  

There appears to be a gap in the literature regarding the study of behavioral 

intention. Knowledge of whether mitigation is underperformed because the intention was 

never present or because actual behavioral controls prevented the behavior from 

occurring has implications for any program(s) trying to encourage mitigation behavior. 

As noted, this research seeks to fill this gap.  

3.7 Behavior 

Generally, studies indicate a high level of private mitigation behavior, with an 

emphasis on brush removal or other vegetation related measures, and less on structural 

mitigation behaviors such as roofing and siding (Absher and Vaske 2007; Cvetkovich and 

Winter 2008; Hall and Slothower 2009; Jarrett et al. 2009; McCaffrey et al. 2011; 

McFarlane, McGee, and Faulkner 2011). For example, in one study of 89 participants 

near the San Bernardino National Forest in California, 94.4% of participants had 

implemented defensible space around their property, 75.3% had reduced flammable 

vegetation on their property, and 38.2% had changed the structure of their home to reduce 
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risk (Cvetkovich and Winter 2008). Another study of 427 participants in Alberta, Canada 

found that 77% of respondents had removed shrubs, trees, and fallen branches, and 62% 

had fire resistant roofing materials (McFarlane, McGee, and Faulkner 2011). In a 

Colorado study, 79% of participants practiced at least one type of defensible space 

activity (such as cleaning gutters or pruning trees), and 47% engaged in some form of 

Firewise Communities approved construction (Absher and Vaske 2007). A study near 

Reedsport, Oregon found that of 190 residents, 71% of respondents had performed some 

type of mitigation with 72% related to vegetation and 14% structural improvements (Hall 

and Slothower 2009). 

In a study of nonindustrial (noninstitutional) private forestland, 71% of 

respondents said they had performed some type of mitigation behavior, with 41% 

building fire lines and 37% removing biomass (Jarrett et al. 2009). In a study of 198 

residents in the western United Stated, 96% reported having thinned or pruned trees, 83% 

engaged in brush removal, and 37% used fire resistant materials (McCaffrey et al. 2011). 

In summary, research thus far indicates that social background factors, perception, 

personal experience, sense of responsibility, perceived efficacy, perceived social 

pressure, and perceived and actual barriers do influence private wildfire mitigation 

behavior, but that the role of intention is less well studied. This research will add to the 

body of literature by further investigating the role of behavioral intention as related to 

beliefs, controls, and actual behavior regarding private wildfire mitigation.   

 

3.8 Spatial Perspective in Wildfire Research 

One aspect that is not reflected in the majority of the literature reviewed above is 

a spatial perspective. Most studies relating to private wildfire mitigation do not include a 
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proximity variable or other geographic component and a literature search revealed a 

single study on public wildfire mitigation which examined emotion and preference for 

management techniques in areas at varying distances from national forests, but proximity 

was not found to be a significant variable (Vining and Merrick 2008). This is one area in 

which the proposed research can make a significant contribution to the literature by 

adding spatial variables to the analysis and testing the effects of proximity specifically 

relating to wildfire mitigation.  

While there is a wealth of spatial research relating to both the WUI and wildfires, 

the geographic aspect of wildfire mitigation, particularly private mitigation, has not been 

well studied. That being said, geographers have contributed to the field of wildfire 

research in related areas such as evacuation and wildfire risk mapping. Research on 

evacuation includes improving methods of identifying and mapping WUI areas where 

residents may have difficulty evacuating due to limited number of exit roads (Cova et al. 

2013), improving GIS methods to test neighborhood evacuation plans in the urban 

wildland interface (Cova and Johnson 2002), and testing a new method for delimiting 

wildfire evacuation trigger points using fire spread modeling and GIS (Cova et al. 2005).  

Research on mapping includes improving geospatial technologies to better map 

wildfire risk potential (Lein and Stump 2008), using remote sensing and GIS to map 

wildfire risk as it relates to land planning and mitigation strategies (Bhandary and Muller 

2009), improving mapping of human settlements in the WUI using decision trees (Platt 

2012), and developing a method to map the home ignition zone (Platt 2014). Another 

mapping study combined behavior of wildfires and pedestrian mobility in wildland areas 

to generate maps showing wildfire risk to pedestrian (Anguelova et al. 2010).  
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CHAPTER IV 

RESEARCH METHODS 

This section will discuss why the study area is an appropriate one for this research 

and provide background on the study area’s wildfire history and risk. Data collection and 

the survey instrument will then be discussed, followed by the analytical techniques that 

were used. 

4.1 Study Area 

The city of Austin is located in central Texas, which has had a long history of 

wildfires due to the types of vegetation types present, fuel densities, and topography in 

the area. In addition, the dry conditions, high temperatures, and low humidity that 

characterize drought periods, such as experienced by this region since October 2010, also 

increase the risk of wildfire. 

It is estimated that approximately 45% of Austin residents are living in the WUI, 

a zone defined as “the area where structures and other human improvements meet and 

intermingle with undeveloped wildland or vegetative fuels” (Texas A&M Forest Service 

2012e). In 2011, a fire in Steiner Ranch, located in West Austin, damaged or destroyed 

26 homes and burned 125 acres. This event led to increased public interest in wildfire 

management, particularly of public parkland such as the City of Austin Balcones 

Canyonlands Preserve (BCP) part of which is adjacent to Steiner Ranch.  

The city has increased efforts to inform citizens of the mitigation actions they can 

take to reduce their own risk. In 2011, City of Austin staff distributed information from 

the Ready, Set, Go! Program explaining how to create defensible space and how to make 

homes ignition resistant to over 40,000 homes in West Austin (Smith 2012).  
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Recent circumstances in this area, including firsthand wildfire experiences for 

some residents and the recent provision of private wildfire mitigation information make 

Austin wildlands a suitable site for a study on private wildfire mitigation. 

4.1.1 The City of Austin Balcones Canyonlands Preserve (BCP) 

The City of Austin Balcones Canyonlands Preserve (BCP) is managed by the 

Wildland Conservation Division, which is part of the Austin Water Utility (City of Austin 

2012a). The majority of BCP properties lie in west-central Travis County, west of 

Interstate 35 (Figure 3). 

The BCP was created as part of the Balcones Canyonlands Conservation Plan 

(BCCP). The BCCP called for the creation of a preserve system in western Travis County 

to conserve 30,428 acres of habitat for eight endangered species and twenty seven species 

of concern. This conservation is accordance with the 1996 U.S. Fish & Wildlife Service 

10(a) permit for incidental take of the listed species issued jointly to the City of Austin 

and Travis County (City of Austin 2012b). The BCCP allows land development to occur 

in western Travis County while continuing to protect endangered species habitat through 

mitigation measures (City of Austin 2012b).  

The boundaries of the BCP properties are designated on the ground with signs and 

fences. Online maps on the city website include only BCP properties that have public 

access. A Geographic Information System shapefile of all the BCP properties including 

those with limited access was obtained from the City of Austin for research purposes. 
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Figure 3. Study Area 
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4.1.2 Wildfire History and Risk 

There have not been any large wildfires within the boundaries of the BCP since it 

was formed in 1996 (City of Austin 2007; Ross, personal communication, January 11, 

2013). However, in 2011, a fire damaged or destroyed 26 homes in Steiner Ranch, a 

subdivision which abuts the BCP (Travis County 2011). There were five other smaller 

wildfires in Travis County during the same outbreak (City of Austin Office of Homeland 

Security and Emergency Management 2012). In 1961, a wildfire burned part of 

Davenport Ranch, which is now a portion of the Wild Basin Preserve, one of the BCP 

properties. In addition, small wildland fires occur within Travis County with “significant 

regularity” (Travis County 2004) even in the absence of large wildfires.  

The risk of wildland fire is considered high in Western Travis County due to a 

number of factors. The growth of the City of Austin has led to neighborhoods of high-end 

homes located near preserves, some of them located along ridgelines and cliffs, while 

many other subdivisions abut grasslands and wooded areas (Baum 2004). These homes, 

located adjacent to undeveloped wildlands and vegetative fuel, create the so called 

“wildland urban interface”. As previously mentioned, it is estimated that approximately 

45% of Austin residents are living in the WUI (Texas A&M Forest Service 2012e). 

Figure 4 shows the WUI areas within Travis County (Texas A&M Forest Service 

2012d). In addition, years of fire suppression have led to an accumulation of understory 

and canopy fuels (City of Austin 2010). Narrow roads and long driveways also increase 

response time (Travis County 2004).  

According to the Texas A&M Forest Service Wildfire Risk Assessment Portal 

(Texas A&M Forest Service 2012d), much of western Travis County (where the City of 

34 
 



 

Austin BCP wildlands are located) is classified between High and Very High Wildfire 

Risk (Figure 5).  
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Figure 4. Wildland Urban Interface Map (Texas A&M Forest Service 2012d)  

This map reflects housing density depicting where humans and their structures meet or 
intermix with wildland fuels. The map shows categories of houses per acre, ranging from 
1 house per 40 acres (gray areas on map) to 3 houses per acre (dark purple areas on map). 
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Figure 5. Wildfire Risk Map (Texas A&M Forest Service 2012d)  

This map identifies areas where significant fuel hazards and associated dangerous fire 
behavior potential exist based on weighted average of four percentile weather categories. 
FIS consist of 5 classes where the order of magnitude between classes is ten-fold. The 
minimum class, Class 1 (green areas on map), represents very low wildfire intensities and 
the maximum class, Class 5 (red areas on map), represents very high wildfire intensities.  
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4.2 Data 

Initial data collection and preparation included obtaining spatial boundaries for 

the BCP wildlands from the City of Austin and parcel ownership data and associated 

spatial boundaries for the study area from the Travis County Appraisal District. Using 

ESRI’s ArcGIS software (ESRI 2011), single family residential parcels adjacent to the 

BCP and single family residential parcels within subdivisions adjacent to the BCP were 

selected. An example of a subdivision adjacent to the BCP is shown in Figure 6. 

Approximately 10,700 entries in the database from the population of interest contained 

the complete attribute information required to mail a survey. According to two online 

survey sample size calculators (Raosoft 2004; Creative Research Systems 2012) with a 

margin of error of 5%, and a confidence level of 95%, the sample size required to 

adequately represent the population would be approximately 370.  

4.3 Survey 

A review of the literature on wildfire mitigation behavior indicated that the four 

main modes of research are mail survey, phone survey, personal interviews, and focus 

groups. However, because part of this study is concerned with social norms, a mail 

survey is the most appropriate technique. There is a tendency for respondents to take into 

account social norms and be reluctant to provide answers contrary to what they believe to 

be the beliefs and attitudes of the interviewer (Dillman 2000). The more personal the 

interaction between the interviewer and respondent, the greater this tendency is likely to 

be. A mail survey could reduce this reluctance by allowing the respondents to answer in 

private. 

38 
 



 

 

Figure 6. Example of WUI subdivision within study area. (ESRI 2009) 

 

4.3.1 Survey Process 

The mail survey was administered in a three step process, modified from 

Dillman’s Mail and Internet Surveys: Tailored Design Method (2000) and Rea and 
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Parker’s Designing and Conducting Survey Research, A Comprehensive Guide (2005). 

First, the survey was mailed to each selected recipient using first-class postage. This 

mailing included a cover letter (Appendix A) explaining the purpose of the survey and 

why a response is important, a deadline for the return of the survey (two weeks from the 

initial mailing date), the survey booklet (Appendix A), and a first-class postage paid 

return envelope. Each survey included an identification number for tracking purposes. 

Second, two weeks after the initial mailing date a reminder postcard was mailed to 

potential respondents who had not yet replied (Appendix A). Third, four weeks from the 

initial mailing date a second follow up was mailed to survey recipients who had not 

responded, with a new cover letter (Appendix A) stressing the importance of responding 

to the survey, and an additional copy of the survey. The mailing process was closed two 

weeks after the second follow up.   

4.3.2 Conceptual Model Modification 

Although the full reasoned action approach, or Theory of Planned Behavior, 

model includes the background factors (individual, social, and informational) and the 

three sets of beliefs (behavioral, normative, and control), the direct measures of attitude, 

subjective norm, and perceived behavioral control are thought to be sufficient to predict 

intentions and behavior. Due to two main reasons, this research will use the abbreviated 

model as shown in Figure 7. First, this research is exploratory in nature; therefore a 

simplified model will help assess the feasibility of this approach for future research. 

Second, an initial attempt to incorporate the many potential factors identified in the 

literature review resulted in an excessively long and complex survey instrument that 

would likely have a poor response rate. Because this research is exploratory and also 
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includes a secondary research question, selected additional questions will be incorporated 

into the survey as described in Section 4.3.3. 

 

Figure 7. Abbreviated Reasoned Action Approach Conceptual Model  

 

4.3.3 Survey Instrument 

The questions in the survey instrument (Appendix A) were based on the factors 

from the abbreviated reasoned action approach model. In addition, select additional 

questions not required for the abbreviated model were included because they are 

hypothesized to provide important insight based on a review of the literature, in order to 

answer the secondary research question, and in order to facilitate the use of results to 

design an intervention. Table 2 contains a list of conceptual and operational variables. 

The survey utilized three representative private wildfire mitigation behaviors selected 

from the City of Austin/Travis County Ready Set Go guide (Ready, Set, Go! Program 

n.d.): 

• Keep rain gutters and roof free of leaves, needles and branches.  
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• Keep tree limbs pruned at least 10 feet from roof.  

• Keep dead vegetation cleared within 30 feet. 

These mitigation behaviors were selected from the Ready, Set, Go! guide because they 

are relatively easy to perform, they are repeatable, and they are applicable to the majority 

of single family residential properties in the study area. In addition, as previously 

mentioned, Ready, Set, Go! educational materials were distributed by the City of Austin 

to approximately 40,000 homes in West Austin in 2011. 

Survey questions related to the abbreviated conceptual model included those 

relating to attitude, subjective norm, perceived behavioral control, intention, and 

behavior. Attitude was assessed using a seven point bipolar adjective scale (strongly 

disagree to strongly agree) with the statements “Overall, protecting my home and 

property against wildfires is good”, “Taking measures such as those listed above would 

be effective in protecting my home against wildfires”, and “Overall, taking measures to 

protect my home against wildfires such as those listed above is important”. 

Subjective norm was assessed using a seven point bipolar adjective (strongly 

disagree to strongly agree) with the statements “Most people who are important to me 

think protecting their homes from wildfires is important”, “Most of my neighbors take 

measure such as those listed above in order to protect their homes from wildfires” and 

“Most people like me take measure such as those listed above in order to protect their 

homes from wildfires”. 

 Perceived behavioral control was assessed using a seven point bipolar adjective 

scale (strongly disagree to strongly agree) with the statements “I am confident that if I 

wanted to I could take measures such as those listed above in order to protect my home 
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from wildfires”, “For me to do the measures listed above in order to protect my home 

from wildfires is easy”, and “Whether or not I take the measures listed above in order to 

protect my homes from wildfires is completely up to me”. 

Behavioral intention was assessed using a using a seven point bipolar adjective 

scale (strongly disagree to strongly agree) with statements regarding the respondent’s 

intent to perform the three mitigation behaviors over the next six months, and an open-

ended question for respondents to fill in additional mitigation behaviors they intended to 

perform in the next six months. Lastly, wildfire mitigation behavior was assessed with 

true or false questions asking whether the respondent has performed the three behaviors 

in the past six months in order to protect their homes from wildfire, as well as an open-

ended question for respondents to fill in additional mitigation behaviors they have 

performed that were not listed. Because it is often time consuming and costly to conduct 

follow up surveys, studies can use past behavior as a substitute for future behavior when 

it is not practical to retest the respondents in the future (Ajzen 2014). This is an accepted 

and common modification found in studies using this model.  

 As previously mentioned, the survey instrument also included questions relating 

to selected factors from the full model as well as factors relating to the secondary 

research question. These included questions regarding risk perception, personal 

experience, years of residence in the house and region, and beliefs about responsibility. 

Risk perception is hypothesized to be an important variable in predicting both 

intention and behavior, and is central to the secondary research question. Risk perception 

was assessed using a seven point bipolar adjective scale (very unlikely to very likely) 

asking about the likelihood of a wildfire on the respondent’s property and nearby 
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wildlands property, as well as the likelihood of experiencing damage from a wildfire 

within the next year and the next ten years.  

Since personal experience has been a complicated variable in previous studies and 

therefore warrants additional study, this variable was also included in the survey 

instrument. Personal experience was assessed by asking if the respondent had personally 

experienced a wildfire on their property, experienced damage from a wildfire on their 

property, seen smoke but not fire on a nearby wildland property, seen fire on a nearby 

wildland property, or been ordered to evacuate. In addition, an open-ended question 

asking respondents 1) if they had visited an area damaged by wildfire, and 2), if so, the 

location(s) and date(s) of visit(s) was included. 

Due to the fairly homogenous social characteristics of WUI residents, most social 

background variables are not likely to provide insight into the research question; 

therefore the majority of social factors were not included in the survey instrument. One 

social background factor that previous research indicated could provide insight into the 

research question was the length of residency in the area, which could relate to both risk 

perception and experience. This variable was assessed by asking the number of years the 

respondent had lived in the current house and the number of years the respondent had 

lived in central Texas. A single checklist question regarding information sources was also 

included in order to aid potential future design interventions.  

Beliefs regarding personal responsibility were also included in the survey 

instrument because previous studies had varying results regarding this variable and it may 

have implications for design intervention. Personal responsibility was assessed by using a 

seven point bipolar adjective scale (strongly disagree to strongly agree) asking 
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respondents if the City of Austin is responsible for taking actions on Wildlands property 

to reduce the risk of damage to their property from wildfires and if homeowners are 

responsible for taking actions on their properties to reduce the risk of damage to their 

property from wildfires. 

The survey instrument included a unique identifier which correlated to each 

parcel in the parcel database, which was necessary in order to provide locational data for 

the secondary research goal. The online survey required the respondent to enter the 

unique identifier from the survey as the first question. 

4.3.4 Institutional Review Board Approval 

Since this research involves human subjects, it was performed in compliance with 

all Texas State Institutional Review Board procedures. An exemption for this research 

was approved by the Texas State IRB on August 29, 2014 (Project Number 

EXP2014I248438F). In addition, the author completed the basic Collaborative 

Institutional Training Initiative (CITI) training course on conducting research that 

involves human subjects on March 16, 2012 and completed the refresher course on 

August 21, 2014   . All survey materials included the required language, project number, 

and Texas State IRB contact information.                                       
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Table 2. Conceptual and Operational Variables Utilized in the Survey Instrument 

Conceptual Variables Operational Variables 

 
Abbreviated Model Variables 
 
Attitude Towards Behavior 
 
 
 
Subjective Norm 
 
 
 
 
Perceived Behavioral Control 
 
 
 
 
 
 
Behavioral Intention 
 
 
Behavior 
 
 
Additional Variables 
 
Personal experience 
 
 
 
 
 
 
Social Background Factors 
 
 
Information 
 
Risk perception  
 
 
 
Belief of responsibility 
 

 
 
 
Overall view towards protecting home from wildfires 
Value of performing protective mitigation measures 
Importance of protecting home from wildfires 
 
How important other people believe protective measure are 
If neighbors are taking the protective measures themselves 
If most people like the respondent are taking protective 
measures 
 
Confidence of respondent regarding performing mitigation 
behaviors 
How easy it would be for respondent to perform protective 
measures 
Whether or not it is up to the respondent to take the protective 
measures 
 
How likely it is that respondents would perform the three 
protective mitigation measures within one year 
 
Respondent’s self-report of protective mitigation measures 
performance over the past year 
 
 
 
Previously experienced wildfire on property  
Previously experienced damage from wildfire 
Previously been ordered to evacuate due to wildfire 
Previously experienced wildfire on nearby wildland property 
Previously seen smoke on nearby wildland property 
Previously visited an area damaged by wildfire 
 
Length of residence in house 
Length of residence in central Texas 
 
Checklist of information sources 
 
Perceived likelihood of wildfire on personal property 
Perceived likelihood of wildfire on nearby wildland property  
Perceived likelihood of experiencing damage from a wildfire  
 
Belief of personal responsibility 
Belief of responsibility of City of Austin wildlands managers  
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4.4 Analysis 

As described in Chapter I, the first research goal was to examine the 

psychological factors that influence a homeowner’s decision to perform or not to perform 

wildfire mitigation behaviors on their properties. Specifically, the relationships between 

attitude towards mitigation behavior, subjective norm, perceived behavior control, 

behavioral intention, and behavior (these factors and the conceptual model they are 

associated with are explained in Chapter II), were analyzed as well as the four additional 

factors that were hypothesized to improve the model: risk perception, personal experience 

with wildfire, sense of responsibility, and length of residency. The hypotheses associated 

with the first research goal are: 

• Participants that keep rain gutters and the roof free of debris will have stronger 

positive attitudes, subjective norms, perceived behavioral control, risk perception, 

sense of responsibility, personal experience with wildfire, length of residency, and 

behavioral intentions to mitigate wildfires than those who do not keep rain gutters 

and the roof free of debris.   

• Participants that keep tree limbs pruned at least 10 feet from the roof will have 

stronger positive attitudes, subjective norms, perceived behavioral control, risk 

perception, sense of responsibility, personal experience, length of residency, and 

behavioral intentions to mitigate wildfires than those who do not keep tree limbs 

pruned at least 10 feet from the roof.     

• Participants that keep dead vegetation cleared within 30 feet of their house will 

have stronger positive attitudes, subjective norms, perceived behavioral control, 

risk perception, sense of responsibility, personal experience, length of residency, 
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and behavioral intentions to mitigate wildfires than those who do not keep that 

keep dead vegetation cleared within 30 feet of their house.    

• Attitudes, Subjective Norm and Perceived Behavioral Control individually and in 

combination will predict Intentions to mitigate wildfires.  

• Perceived Behavioral Control and Intention individually and in combination will 

predict wildfire mitigation behaviors. 

The analysis for the first research goal involved statistical testing of the factors 

from the abbreviated reasoned action approach model. The analysis included t-tests, 

correlations, stepwise regression, and logistic regression. A detailed description about 

each analysis technique along with the results and discussion is included in Chapter V.  

Analysis for the second research goal included the addition of a distance factor 

into the statistical analysis performed for the first research goal, as well as mapping and 

hot spot analysis using GIS. A detailed description about each analysis technique along 

with the results and discussion is included in Chapter VI.  
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CHAPTER V 

SURVEY RESULTS 

This chapter presents an overview of the results of the survey questionnaire 

administered as described in Chapter IV. This data is the foundation for the statistical 

and spatial analysis that will be discussed in Chapters VI and VII. 

5.1 Overview 

In winter of 2014-2015, 825 surveys were administered to residents who lived in 

subdivisions adjacent to BCP wildlands in west Austin. 273 complete surveys were 

returned, for a response rate of 31%. Of those, 45 responses were returned via the online 

survey, and 228 were returned through the mail. Nine additional surveys were returned 

but discarded because they were incomplete.  

5.2 Attitude 

Responses to questions about attitude were overall very high.  These questions 

were asked on a scale of 1 to 7. For the statement “Overall, protecting my home and 

property against wildfires is good”, the mean for responses was 6.65. For the statement 

“Taking measures such as those listed above would be effective in protecting my home 

against wildfires”, the mean for responses was 6.14.  For the statement “Overall, taking 

measures to protect my home against wildfires such as those listed above is important” 

the mean for responses was 6.34. This indicates that homeowners who responded have a 

relatively positive attitude towards wildfire mitigation. 
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5.3 Subjective Norms 

Responses to the questions about subjective norms were moderately high, with the 

mean for responses to all three questions above 4 out of a possible 7.  These questions 

were asked on a scale of 1 to 7. For the statement “Most people who are important to me 

think protecting their homes from wildfires is important” the mean for responses was 

5.64.  For the statement “Most of my neighbors take measure such as those listed above 

in order to protect their homes from wildfires” the mean for responses was 4.53.  For the 

statement “Most people like me take measure such as those listed above in order to 

protect their homes from wildfires” the mean for responses was 4.84. These responses 

indicate that homeowners who responded have a relatively high perception of what they 

believe others are or should be doing relating to wildfire mitigation. 

5.4 Behavioral Control 

Responses to two of the questions about perceived behavioral control were very 

high, while response to one of the questions was moderately high. These questions were 

asked on a scale of 1 to 7. For the statement “I am confident that if I wanted to I could 

take measures such as those listed above in order to protect my home from wildfires” the 

mean for responses was 6.25.   

For the statement “For me to do the measures listed above in order to protect my 

home from wildfires is easy” the mean for responses was 5.10.  For the statement 

“Whether or not I take the measures listed above in order to protect my homes from 

wildfires is completely up to me” the mean for responses was 6.04.   

These results indicate that although homeowners generally appear to believe they 

are capable of performing wildfire mitigation, they are also aware that there is some 
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difficulty involved in doing so. Two respondents noted that regulation regarding native 

habitat would be a factor. Two respondents noted that cost was a big factor, writing in 

“But it’s not cheap…” with regards to keeping trees trimmed. Another respondent noted 

that it is easy “for young people-not the elderly. Have to hire someone.” 

5.5 Behavioral Intention 

Responses to questions regarding behavioral intention were moderately high.  

These questions were asked on a scale of 1 to 7. For mitigation behavior 1, keep rain 

gutters and roof free of leaves, needles and branches, the mean for responses was 5.74.  

For mitigation behavior 2, keep tree limbs pruned at least 10 feet from roof, the mean for 

responses was 5.17. For mitigation behavior 3, keep dead vegetation cleared within 30 

feet of the house, the mean for responses was 5.86. These results indicate that 

homeowners had a moderately high intent to mitigate, but there was some difference in 

intention among behaviors, with lower intention to prune tree limbs than the other two 

behaviors.   

A little over one-quarter of respondents indicated that they intend to take other 

mitigation measures, the most common one being the removal or thinning of trees 

(particularly “cedar,” which is the local, colloquial term for ashe juniper), followed by 

keeping the lawn watered, other landscaping measures, and home construction measures, 

(replacing fencing, installing metal roof and resistant siding). Others noted prevention 

measures such as being careful or avoiding grilling, fireworks, smoking, recreational 

fires, or cooking.   
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5.6 Behavior 

Wildfire mitigation behavior was moderately high for two of the mitigation 

behaviors and only moderate for one of the behaviors. For mitigation behavior 1, 77.1% 

of respondents said they had kept rain gutters and roof free of leaves, needles and 

branches over the past year. For mitigation behavior 2, 59.6% of respondents said that 

they kept tree limbs pruned at least 10 feet from roof over the past year. For mitigation 

behavior 3, 79.9% of responded said they kept dead vegetation cleared within 30 feet of 

the house. Overall wildfire mitigation among responded was fairly high, with over three-

quarters of residents performing mitigation behaviors 1 and 3.   

 A little over one-quarter of respondents indicated that they have taken other 

mitigation measures, the most common one being the removal or thinning of trees 

(particularly ashe juniper trees, referred to as “cedar” by respondents), followed by 

keeping the lawn watered, other landscaping measures, home construction measures, 

(metal roof, fire resistant siding), and installation of fire hose, sprinkler system, and fire 

alarm system.  

5.7 Personal Experience 

Over half of respondents had some type of personal experience with wildfires: 

40.3% of respondents had seen smoke on nearby wildlands; 23.4% had seen fire on 

nearby wildlands; 12.8% had been evacuated due to a wildfire: 2.2% had experience 

wildfire on their property: and 1.8% had experienced damage from wildfire on their 

property.   

Over half of respondents (55.7%) had visited an area that was damaged by 

wildfire. The majority of respondents had been near the Bastrop or Steiner Ranch fires of 
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2011, others reported visiting fire-damaged locations out of state, such as in Colorado, 

California, and New Mexico. 

5.8 Residency 

There was a range of responses relating to length of time living in the 

respondent’s current house.  26.7% of respondents reported living in their houses five 

years or less, 20.1% reported living in their house for 6-10 years, 31.1% reported living 

in their house for 11-20 years, and 21.2% reported living in their house for over 20 years. 

The shortest duration was less than one year, while the longest was 41 years.  

Overall, respondents have lived in central Texas for quite a long time.  Only 8.1% 

of respondents reported living in central Texas five years or less. 8.8% reported living in 

central Texas for 6-10 years, 30.9% reported living in central Texas for 11-20 years, and 

52.2% reported living in central Texas for over 20 years. The shortest duration was less 

than one year, while the longest was 72 years.  

5.9 Information 

Although directions asked respondents to select a single source of information 

regarding wildfire in their community, many respondents checked multiple sources. For 

this reason, information is not included in the statistical analysis of the results. The most 

commonly reported information sources were City of Austin, neighborhood associations, 

Internet, Travis County, news, and neighbors.  Other sources reported included the Texas 

Forest Service, an insurance company, personal experience as a firefighter, and the fire 

department. One respondent wrote in that he or she did not know of a reliable source, 

another noted a lack of reliable news regarding the 2011 fires. Four respondents 
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specifically wrote “none” as their source of information, one of whom remarked that it 

was an important issue that deserved more attention. 

5.10 Risk Perception 

Risk perception for respondents changed based on the time scale of the question. 

When asked “How likely is it that there will be a wildfire on your property” the mean 

response was 2.56 for “within the next year” and increased to 3.52 for “within the next 

ten years”. When asked “How likely is it that there will be a wildfire on nearby wildlands 

property” the mean response for “within the next year” was 4.00, and increased to 5.02 

for “within the next ten years”. When asked “How likely is it that you will experience 

damage to your property from wildfire” the mean response was 2.18 for “within the 

year”, and increased to 3.16 for “within the next ten years”.  

These results indicate that overall people had lower perception of risk for 

wildfires and damage from wildfire on their own properties compared to wildland 

property, and they perceive that the risk increases over time. 

5.11 Responsibility 

Overall, respondents indicated a high level of personal responsibility, but also 

indicated that the City of Austin has responsibility in taking care of the adjacent 

wildlands.  On a scale of 1 to 7, the statement “The City of Austin is responsible for 

taking actions on Wildlands property to reduce the risk of damage to my property from 

wildfires” resulted in a mean response of 4.99. One respondent who responded with a “1” 

noted that the city’s responsibility was the preservation of endangered species habitat.  

Another respondent responded with a “7” and noted that the city won’t take responsibility 

because it is habitat, even though it is “FULL of dead trees”.  The statement 
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“Homeowners are responsible for taking actions on their properties to reduce the risk of 

damage to their property from wildfires” resulted in a mean response of 6.50.  

5.12 Summary of Results 

In general, the mean responses for respondents who did perform mitigation 

(labeled as “True”) were higher than the mean responses for those who did not perform 

mitigation (labeled as “False”), with the exception of the Residency factor for Mitigation 

Behavior 2 (Figures 8-10).  More details regarding these factors will be discussed in 

Chapter V.  

 

Figure 8. Mean Difference in survey responses between residents who did 
and did not perform Mitigation Behavior 1 (keeping gutters free from 
debris) 
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Figure 9. Mean Difference in survey responses between residents who did and did 
not perform Mitigation Behavior 2 (keeping tree limbs pruned at least 10 feet from 
the roof) 

 

 

Figure 10. Mean Difference in survey responses between residents who did and did 
not perform Mitigation Behavior 3 (keeping dead vegetation cleared within 30 feet 
of the house 
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CHAPTER VI 

STATISTICAL ANALYSIS RESULTS AND DISCUSSION 

 This chapter presents the results of the statistical analysis and discusses the 

findings. As previously discussed in Chapters I and IV, the first research goal was to 

examine the psychological factors that influence a homeowner’s decision to perform or 

not to perform wildfire mitigation behaviors on their properties. Specifically, the goal 

was to analyze the relationships between Attitude, Subjective Norm, Perceived Behavior 

Control, Intention, and Behavior, as well as the four additional factors that were believed 

would improve the model: Risk Perception, Personal Experience, Responsibility, and 

Residency. 

6.1 Data Preparation 

The first step was to run reliability analyses for the conceptual variables for which 

there was more than one survey question (Attitudes Behavioral Control, Subjective 

Norm, Intention, and Risk Perception) in order to determine if it was appropriate to create 

a composite variable.  The target alpha for each of the composites was 0.7 or better.  

Cronbach’s alpha for both Behavioral Control and Attitudes were below 0.7, indicating 

low reliability for these survey questions (Table 3). Therefore the strongest question for 

each of these two variables was selected using the highest component score from a factor 

analysis.  The strongest question for Attitude was “Overall, taking measures to protect 

my home against wildfires, such as those listed above is important” and the strongest 

question for Behavioral Control was “For me to do the measures listed above in order to 

protect my home from wildfires is easy”.  Composite variables were created for 

Subjective Norm, Intention, and Risk Perception since Cronbach’s alpha indicated a high 
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level of reliability for these variables (Table 3).  This was done by adding together the 

survey question response scores relating to each of these three conceptual variables. For 

example, the Intention composite variable was created by adding the response scores for 

the three questions regarding intention to perform each of the three mitigation behaviors.  

Table 3. Reliability Analysis for Conceptual Variables 

Predictor Variable Cronbach’s alpha 
Attitude 0.687 
Behavioral Control 0.585 
Subjective Norm 0.795* 
Intention 0.830* 
Risk Perception  0.911* 
*These variables were above the target alpha of 0.7 

6.2 Independent t-test 

The second step of the analysis was to run independent t-tests to compare scores 

of each of the model variables (Attitude, Behavioral Control, Subjective Norm, 

Intention), as well as the additional variables that were hypothesized to contribute to the 

TPB model (Risk Perception, Responsibility, Residency, and Experience) of residents 

who did and did not perform each of the three mitigation behaviors.   

For Mitigation Behavior 1 (keeping rain gutters and roof free of leaves) there was 

a significant difference in the means between those who did and did not perform the 

behavior for all of the original model variables (Attitude, Subjective Norm, Behavioral 

Control, and Intention) and the additional variable of Responsibility (Personal), but not 

for the other additional variables of Risk Perception, Responsibility (City), Residency, 

and Experience (Table 4).   
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Table 4. T-test Results for Performance of Mitigation Behavior 1 (Leaves) 

  
Variable 

Not Performed 
(n=62) 

 Performed 
(n=203)   

   

M SD  M SD  t-test   p value 
Attitude 5.34 1.659  6.65 .712  -8.881  <0.001* 
Behavioral Control 4.52 1.781  5.34 1.598  -3.282  0.001* 
Subjective Norm 11.26 4.093  16.17 3.484  -9.309  <0.001* 
Intention 11.66 4.905  18.43 3.067  -13.033  <0.001* 
Risk Perception 17.74 7.274  21.36 7.578  -3.394  0.001* 
Responsibility (City) 4.90 1.799  5.00 2.042  -.358  0.721 
Responsibility (Personal) 6.11 1.229  6.62 .752  -3.931  <0.001* 
Residency (House) 11.65 9.360  12.92 8.912  -.945  0.347 
Residency (Central Texas) 24.01 16.338  25.00 15.421  -.425  0.672 
Experience .52 .504  .53 .500  -.070  0.945 
Experience (Visit) .56 .500  .56 .497  .041  0.968 
*Indicates significance at the 0.001 level 

 
For Mitigation Behavior 2 (keeping tree limbs pruned 10 feet from the house) there 

was a significant difference in the means between those who did and did not perform the 

behavior for all of the original model variables (Attitude, Subjective Norm, Behavioral 

Control, and Intention) and the additional variable of Responsibility (Personal), but not 

for the other additional variables of Risk Perception, Responsibility (City), Residency, 

and Experience (Table 5).   

 
Table 5. T-test Results for Performance of Mitigation Behavior 2 (Tree Limbs) 

  
Variable 

Not Performed 
(n=109) 

 Performed 
(n=159)   

   

M SD  M SD  t-test   p value 
Attitude 5.79 1.497  6.69 .616  -6.813  <0.001* 
Behavioral Control 4.50 1.741  5.53 1.530  -5.132  <0.001* 
Subjective Norm 13.09 4.315  16.30 3.587  -6.608  <0.001* 
Intention 14.16 4.978  18.57 3.275  -8.748  <0.001* 
Risk Perception 19.77 7.931  20.86 7.674  -1.121  0.264 
Responsibility (City) 4.65 2.043  5.21 1.903  -2.233      0.027** 
Responsibility (Personal) 6.25 1.090  6.66 .721  -3.705  <0.001* 
Residency (House) 13.25 9.656  12.58 8.651  .579  0.563 
Residency (Central Texas) 26.53 17.272  23.84 14.281  1.384  0.168 
Experience  .54 .501  .51 .502  .508  0.612 
Experience (Visit) .61 .489  .53 .501  1.400  0.163 
*Indicates significance at the 0.001 level 
**Indicates significance at the 0.05 level 
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For Mitigation Behavior 3 (keeping dead vegetation cleared within 30 feet of the 

house) there was a significant difference in the means between those who did and did not 

perform the behavior for all of the original model variables (Attitude, Subjective Norm, 

Behavioral Control, and Intention) and the additional variables of Risk Perception and 

Responsibility (Personal), but not for the other additional variables of Responsibility 

(City), Residency, and Experience (Table 6).   

 
Table 6. T-test Results for Performance of Mitigation Behavior 3 (Dead Vegetation) 

  
Variable 

Not Performed 
(n=109) 

 Performed 
(n=159)   

   

M SD  M SD  t-test   p value 
Attitude 5.47 1.720  6.56 .819  -6.732  < 0.001* 
Behavioral Control 4.60 1.852  5.25 1.630  -2.369  0.020** 
Subjective Norm 11.69 4.887  15.86 3.476  -7.249  < 0.001* 
Intention 11.71 5.479  18.09 3.201  -11.189  < 0.001* 
Risk Perception 17.47 7.403  21.21 7.647  -3.321  0.001* 
Responsibility (City) 4.95 1.919  5.03 2.000  -.283  0.778 
Responsibility (Personal) 6.15 1.283  6.59 .764  -3.265  0.001* 
Residency (House) 11.62 8.341  13.11 9.246  -1.154  0.252 
Residency (Central Texas) 23.01 15.159  25.35 15.675  -1.014  0.314 
Experience .55 .503  .52 .501  .288  0.774 
Visit .58 .498  .56 .498  .342  0.733 
*Indicates significance at the 0.001 level 
**Indicates significance at the 0.05 level 

 
The results of this step were promising because they indicated that there were 

differences between those who did and did not perform the three mitigation behaviors for 

all of the model variables as well as some of the additional variables. In addition, the  

t-tests indicated that there may be different factors at play for different mitigation 

behaviors.  Further analysis of each of the significant factors will be discussed in later 

steps. 
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6.3 Correlational Analysis 

The third step of the analysis was to run a correlational analysis to examine the 

relationships between the variables Attitude, Behavioral Control, Subjective Norm, 

Intention, Risk Perception, Responsibility, Residency, Experience, and each of the three 

Mitigation Behaviors.  There was a correlation between each of the model variables 

(Attitude, Behavioral Control, Subjective Norm, and Intention), the additional variables 

of Risk Perception and Responsibility (Personal) and Mitigation Behavior 1 (leaves) and 

3 (dead vegetation) (Table 7).  There was a correlation between each of the model 

variables (Attitude, Behavioral Control, Subjective Norm, and Intention), the additional 

variables of Responsibility (City and Personal) and Mitigation Behavior 2 (tree limbs).   

 

Table 7. Correlation Results for each of the variables and the Mitigation Behaviors 

Variable 

 Behavior 1 
(Leaves) 

 Behavior 2 
(Tree Limbs) 

 Behavior 3 
(Dead Vegetation) 

 r  r  r 
Attitude  0.480**  0.385**  0.381** 
Behavioral Control  0.210**  0.300**  0.154* 
Subjective Norm  0.498**  0.375**  0.406** 
Intention  0.626**  0.473**  0.565** 
Risk Perception  0.201**  0.07  0.196** 
Responsibility (City)  0.02  0.138*  0.02 
Responsibility (Personal)  0.236**  0.222**  0.196** 
Residency (House)  0.06  -0.04  0.07 
Residency (Central Texas)  0.03  -0.08  0.06 
Experience  0.00  -0.03  -0.02 
Experience (Visit)  0.00  -0.09  -0.02 
*Correlation is significant at the 0.05 level (2-tailed) 
**Correlation is significant at the 0.01 level (2-tailed) 

 
 

Attitude, Intention, and Subjective Norm were found to correlate strongly with all 

three Mitigation Behaviors, which was expected since they are the base factors in the 

reasoned action approach conceptual model, which has been supported in numerous 

studies. It is surprising that Behavioral Control, as one of the base factors in the model, 
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only showed a weak correlation.  The most unexpected aspect of the correlation results 

was associated with Risk Perception.  The correlation between Risk Perception and 

Mitigation Behavior 1 (leaves) and 3 (dead vegetation) was weak, and Risk Perception 

was not found to correlate with Mitigation Behavior 2 (tree limbs) at all. A more detailed 

discussion of the relationships between the predictor variables and the three mitigation 

behaviors is included in Section 6.5. 

6.4 Stepwise Regression (Intention) 

The fourth step in the analysis was to run a stepwise regression to test whether the 

model variables of Attitude, Subjective Norm, Perceived Control, and the additional 

variables of Risk Perception, Responsibility, Experience, and Residency predict 

Intention. The stepwise regression included four models (Table 8).  The first model, 

which consisted of Attitude, explained 40.6% of total variance.  The second model, 

which added Subjective Norm, explained an addition 10.1% of the total variance in the 

model.  The third model, which added Behavioral Control, explained an additional 1.3% 

of the total variance.  The fourth model, which added the additional variables of Risk 

Perception, Responsibility, Residency, and Experience, explained an additional 2.2% of 

the total variance, however, only Risk Perception and Residency (Central Texas) were 

significant. 
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Table 8. Stepwise Multiple Regression Results for Behavioral Intention 

Model R R2 Adjusted R2 Std. Error of the Estimate 
1 0.639a 0.408 0.406 3.517 
2 0.714b 0.510 0.506 3.206 
3 0.724c 0.524 0.519 3.164 
4 0.747d 0.559 0.541 3.090 
a. Predictors: (Constant), Attitude  
b. Predictors: (Constant), Attitude, Subjective Norm  
c. Predictors: (Constant), Attitude, Subjective Norm, Behavioral Control 
d. Predictors: (Constant), Attitude, Subjective Norm, Behavioral Control, Risk 
Perception, Residency (House), Residency (Central Texas), Experience (Any), 
Experience (Visit)  

 
Overall, the stepwise model explained over half the variation in Intention. Several 

variables were significant at the 0.05 confidence level with particularly strong beta values 

for Attitude and Subjective Norm (Table 9).   

 
Table 9. Standardized Beta Coefficients for Significant Predictor Variables 

Predictor Variable Beta p 
Attitude 0.355 <0.001 
Subjective Norm 0.352 <0.001 
Behavioral Control 0.124 0.006 
Risk Perception 0.127 0.005 
Residency (Central Texas) 0.111 0.027 
F10,255=32.260, p<0.001. Adjusted R2= 0.541 
Note: Responsibility, Experience, and Residency (House)  
were not significant predictors in this model. 

 
As one of the base factors in the reasoned action approach model, it is logical that 

a positive Attitude toward wildfire mitigation would be associated with greater intention 

to perform wildfire mitigation. Therefore it is not surprising that Attitude explained over 

40% of Intention and was the most important factor in the model. This result was 

consistent with others wildfire mitigation studies that found Attitude to be the strongest 

predictors of Intention. 
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 The results for Subjective Norm, which explained an addition 10.1% of the total 

variance in the model are consistent with previous literature which indicated that the 

“neighbor effect”, community effort, and influence of neighborhood associations play a 

large part in wildfire mitigation. In addition, the majority of subdivisions in the study area 

have active neighborhood associations, and four of them are registered in the national 

Firewise Community program.  The information sources that the majority of respondents 

listed (neighbor, neighborhood association) are also consistent with the results for 

Subjective Norm.   

Perceived Behavioral Control explained only a very small amount of Intention, 

which was consistent with some studies and inconsistent with others.  As discussed in 

Chapter III, the main aspects of Perceived Behavioral Control that have been shown to 

be associated with wildfire mitigation behavior are cost, physical ability, lack of time, 

and lack of knowledge. Two of those aspects, cost and knowledge may not be important 

for this particular study area and respondent sample.  This area is fairly affluent 

compared to other parts of Austin, so it is possible that perceived cost was not as much of 

a concern as it could be in less affluent areas.  That said, at least two respondents noted 

on their survey forms “But it’s not cheap…” and “Cost” next to the Perceived Behavioral 

Control questions, indicating that cost was a factor for at least some respondents. In 

addition, this study focused on some of the less expensive mitigation measures, as 

compared with some previous studies which included costly home construction measures 

such as roof and siding replacement. 

There is also some evidence that respondents had a fairly high level of knowledge 

regarding wildfire mitigation because over one quarter used specific terminology or listed 
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accepted mitigation measures used in wildfire management in their responses regarding 

other mitigation measures they intended to take or had taken, for instance “fire break”, 

“buffer around home”, “raised tree canopy”, and “ladder fuels”. In addition, some 

respondents mentioned having a fire audit done or being part of the national Firewise 

Community Program, and many respondents indicated that their main source of 

information regarding wildfire was the City of Austin, which distributed materials door to 

door to 10,000 homes in 2011. As far as physical ability and lack of time, it is possible 

that these were not factors because respondents would be able to afford to pay others to 

do wildfire mitigation for them. As mentioned previously, one respondent noted that 

wildfire mitigation is easy “for young people-not the elderly. Have to hire someone.” 

Risk Perception only contributed a very small amount to the prediction of 

Intention. The factors associated with risk perception reported in the literature, as 

discussed in Chapter III, included emotion, experience, and years of residency. It seems 

that Risk Perception likely was already incorporated into Attitude, thus the variable alone 

was not able to provide greater insight. In addition, literature on Risk Perception 

indicated several contradictory results relating to greater Risk Perception, for instance the 

idea that a past wildfire in the area lessens future risk. Another intersection between Risk 

Perception and Attitude is the issue of visual aesthetics and amenity beliefs, for which 

stronger values placed on amenities such as wildlands lead to an unwillingness to alter 

the landscape, such as would be required for cutting tree limbs. In addition, there is the 

“self-selection” concept, where people who have lower risk tolerance choose not to live 

adjacent to wildlands. This could mean that even though residents do perceive risk related 
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to wildfires they chose to accept that risk upon moving there and their Attitude scores 

already reflect this choice. 

Residency also contributed only a small amount, likely for the same reasons as 

discussed above regarding Risk Perception.  Previous studies indicated that newcomers 

may have lower Risk Perception; however, only 8.1% of respondents reported living in 

central Texas for five years or less, so this was not likely a factor in this particular study.  

Responsibility was not a significant factor in predicting Intention.  This could 

mean that sense of responsibility was already captured as part of Attitude.  In addition, 

overall sense of Responsibility was very high for respondents, so it might be that the 

results were too homogenous to provide insight into this issue. 

Experience was also not significant.  This is somewhat surprising since intuitively 

it seems like personal experience would encourage mitigation.  However, as discussed in 

Chapter III, personal experience can both encourage and discourage residents to 

mitigate.  After an event some residents may feel like luck has more to do with it and 

there isn’t much that can be done.  Several residents noted that they have started or intend 

to start carrying wildfire insurance, and one resident indicated that he or she would “cross 

my…fingers” in response to additional intentions to perform mitigation.   

6.5 Logistic Regression (Behavior) 

The fifth step in the analysis was to run three logistic regressions, this time on 

each of the three behavioral criterion variables:  keeping rain gutters and roof free of 

debris, keeping tree limbs pruned, and keeping dead vegetation cleared within 30 feet of 

the house. Predictor variables for each of these regressions were entered in order of their 

theoretical importance. Intention was entered in the first block, followed by Attitude, 
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Subjective Norm, and Perceived Control in the second block, and Risk Perception, 

Responsibility, Experience, and Residency in the last block. The logistic regressions were 

performed in order to indicate what proportion of variance was predicted in each step by 

Intention, the three predictors of Attitude, Subjective Norm, Perceived Behavioral 

Control, and the additional hypothesized variables.  

6.5.1 Mitigation Behavior 1 (Leaves) 

The logistic regression model for Mitigation Behavior 1 (leaves) was statistically 

significant. The model explained 52.4% of the variance in performance of Mitigation 

Behavior 1 (leaves). It correctly classified 85.3% of cases (Table 10). Only two predictor 

variables were significant for mitigation behavior 1 (leaves): Intention and Subjective 

Norms (Table 11). 
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Table 10. Classification Table for Mitigation Behavior 1 (Leaves) 

Observed 

Predicted 
Mitigation Behavior 1 (Leaves) Percentage 

Correct Not Performed Performed 
Step 1 Mitigation 

Behavior 1 
Not Performed 35 26 57.4 
Performed 12 185 93.9 

Overall Percentage     85.3 
χ2(11) = 110.479, p < .0001 
Nagelkerke R2= 0.524 
 

Table 11. Predictor Variables from the Logistic Regression for  
Mitigation Behavior 1 (Leaves) 

Predictor Variables B S.E. Wald df Sig. Exp(B) 
Intention 0.278 0.060 21.315 1 0.000* 1.320 
Attitude 0.262 0.203 1.658 1 0.198 1.299 
Subjective Norms 0.167 0.065 6.666 1 0.010** 1.182 
Behavioral Control -0.037 0.125 0.088 1 0.766 0.964 
Risk Perception -0.020 0.030 0.450 1 0.502 0.980 
Responsibility (City) -0.081 0.108 0.562 1 0.453 0.922 
Responsibility (City) 0.066 0.243 0.074 1 0.786 1.068 
Experience 0.450 0.418 1.159 1 0.282 1.568 
Experience (Visit) 0.282 0.403 0.488 1 0.485 1.325 
Residency (House) 0.024 0.028 0.714 1 0.398 1.024 
Residency (Central Texas) -0.015 0.016 0.954 1 0.329 0.985 
Constant -6.896 1.751 15.501 1 0.000 0.001 
*Indicates significance at the 0.001 level 
 **Indicates significance at the 0.05 level 
 

Intention was the most important predictor with the highest beta value.  This is 

consistent with the reasoned action approach conceptual model which theorizes that the 

stronger the behavioral intention, the more likely the behavior will be performed.  

Attitude was not found to be a predictor of Mitigation Behavior 1 (leaves).  This 

is likely because Attitude was the best predictor of Intention, and therefore Intention 

already captured all the explanatory power that Attitude had provided as discussed 

previously in the stepwise regression. Therefore, these results do not discount Attitude as 
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an important factor, but instead strengthen the case for the relationships between Attitude, 

Intention, and Mitigation Behavior. 

It is not surprising that Perceived Behavioral Control was not a factor, since it had 

explained so little of Intention in the stepwise regression, and had showed a weak 

correlation with mitigation behavior in the correlation analysis. As previously discussed, 

Perceived Behavioral Control may not be important specifically for this study area 

because residents are fairly affluent and appear to have a high level of knowledge relating 

to mitigation behavior.  

Unlike Attitude, which did not turn out to be an important predictor of Behavior 

because Intention had already captured the power of this factor, Subjective Norm was 

important in both the stepwise regression for Intention and the logistic regression for 

Mitigation Behavior 1 (leaves).  This means that Subjective Norm, Intention, and 

Mitigation Behavior 1 (leaves) may interact in some additional way whereby Subjective 

Norms carries over some predictive power that is not wholly captured within Intention.  

This is consistent with the correlation analysis which indicated that Subjective Norms had 

a strong correlation with Mitigation Behavior 1 (leaves). As previously mentioned, the 

prevalence of active homeowners associations in the study area and the high number of 

responses indicating that neighbors and homeowners associations were important sources 

of knowledge is consistent with this result. 

The additional variable of Risk Perception, Responsibility, Residency, and 

Experience were not predictors of Mitigation Behavior 1 (leaves), likely because the 

power of these factors were already incorporated into Attitude, which in turn was 

incorporated into Intention. 
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 Although the classification percentage is high overall, it is important to note that 

the model successfully predicted those who did perform mitigation behavior 1 (93.9%), 

but did a poor job at predicting those who did not perform mitigation behavior 1 (57.4%) 

(Table 10). One of the possible reasons for this is that there was a low level of variance 

in the respondents who returned the survey.  Over three-fourths of respondents performed 

Mitigation Behaviors 1 (leaves).  Therefore there may have been a response bias in that 

people who already perform mitigation were more likely to respond compared with those 

who did not consider it important or were unfamiliar with the issue. Although it is helpful 

to understand why people do perform mitigation, these results answer only one half of the 

primary research question. 

6.5.2 Mitigation Behavior 2 (Tree limbs) 

The logistic regression model for Mitigation Behavior 2 (tree limbs) was 

statistically significant. The model explained 38.9% of the variance in performance of 

Mitigation Behavior 2 (tree limbs). It correctly classified 73.2% of cases (Table 12). 

Only two predictor variables were significant for Mitigation Behavior 2 (tree limbs): 

Intention and Behavioral Control (Table 13). 

Table 12. Classification Table for Mitigation Behavior 2 (Tree Limbs) 

Observed 

Predicted 
Mitigation Behavior 2 (Tree Limbs) Percentage 

Correct Not Performed Performed 
Step 1 Mitigation 

Behavior 2 
Not Performed 62 47 56.9 

Performed 23 129 84.9 

Overall Percentage     73.2 
χ2(11) = 88.980 , p < .0001 
Nagelkerke R2 =  0.389 
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Table 13. Predictor Variables from the Logistic Regression for  
Mitigation Behavior 2 (Tree Limbs) 

Predictor Variables B S.E. Wald df Sig. Exp(B) 
Intention 0.190 0.052 13.384 1 0.000* 1.209 
Attitude 0.333 0.199 2.792 1 0.095 1.395 
Subjective Norms 0.063 0.049 1.633 1 0.201 1.065 
Behavioral Control 0.196 0.098 3.988 1 0.046** 1.216 
Risk Perception -0.033 0.021 2.469 1 0.116 0.967 
Responsibility (City) 0.097 0.078 1.553 1 0.213 1.102 
Responsibility (City) 0.214 0.207 1.062 1 0.303 1.238 
Experience 0.054 0.311 0.030 1 0.863 1.055 
Experience (Visit) -0.416 0.313 1.765 1 0.184 0.660 
Residency (House) -0.009 0.020 0.182 1 0.670 0.991 
Residency (Central Texas) -0.014 0.011 1.559 1 0.212 0.986 
Constant -7.401 1.633 20.534 1 0.000 0.001 
*Indicates significance at the 0.001 level 
 **Indicates significance at the 0.05 level 

 
 
 

Once again, Intention was the best predictor of Mitigation Behavior 2 (tree limbs), 

which is consistent with the conceptual model. Attitude was not significant likely due to 

the incorporation of predictive power in the Intention variable.  The interesting point here 

is that something is different about Mitigation Behavior 2 (tree limbs) that caused 

Behavioral Control to be an important predictor but not Subjective Norms as was seen for 

Mitigation Behavior 1 (leaves).  

It is likely that of the three behaviors, Mitigation Behavior 2 (tree limbs) may be 

the most costly, take the most time, and require the most specialized knowledge and 

specific physical capability of the three behaviors.  Many respondents noted that they 

have many trees to take care of (“big lot-lots of work”) and several mentioned specific 

numbers of trees they have removed or planned to remove or thin (“removed 30 cedars”).  

Others mentioned having others perform the work for them.  It is also notable that the 

few times respondents indicated a low level of Perceived Behavioral Control it was in 
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conjunction with trees: “I live on 2+ acres and I am surrounded by cedars and oaks. If 

there was a wildfire- I don't know if my home could be saved”. Perhaps the stronger 

Perceived Behavioral Control for this behavior somewhat overrides the influence of 

Subjective Norm because if a resident believes mitigation costs too much or is too 

difficult, it is not likely that they would be swayed by peer pressure. 

 As was the case with Mitigation Behavior 1 (leaves), although the classification 

percentage is high overall for Mitigation Behavior 2 (tree limbs), it is important to note 

that the model successfully predicted those who did perform Mitigation Behavior 2 (tree 

limbs) (84.9%), but did a poor job at predicting those who did not perform Mitigation 

Behavior 2 (tree limbs) (56.9%). The model for Mitigation Behavior 2 (tree limbs) was 

not as successful at predicting performance as the model for Mitigation Behavior 1 

(leaves). This could be due to the influence of Perceived Behavioral Control that was not 

a factor for Mitigation Behavior 1 (leaves). Also, the overall percentage explained was 

lower for Mitigation Behavior 2 (tree limbs) than for Mitigation Behaviors 1 and 3, 

perhaps indicating that Actual Control could be an important factor.  

As discussed in Chapter III, intention is moderated by actual control (skills, 

abilities, and environmental factors), and in general, intention is only a good predictor of 

behavior when people have actual control. Most reasoned action approach studies use 

Perceived Behavioral Control as a proxy for Actual Behavioral Control because it is very 

difficult to design and conduct research that would capture that variable. In the case of 

Mitigation Behavior 2 (tree limbs), it is possible that because Perceived Behavioral 

Control was a factor, the overall model was not as good at predicting this behavior 

because Actual Behavioral Control was not captured. 
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6.5.3 Mitigation Behavior 3 (Dead vegetation) 

The logistic regression model for Mitigation Behavior 3 (dead vegetation) was 

statistically significant. The model explained 42.2% of the variance in performance of 

Mitigation behavior 3 (dead vegetation) and correctly classified 88.9% of cases as shown 

in Table 14. Only Intention was a significant predictor variables for Mitigation Behavior 

3 (dead vegetation) (Table 15). 

Table 14. Classification Table for Mitigation Behavior 3 (Dead vegetation) 

Observed 

Predicted 
Mitigation Behavior 3 (Dead Vegetation) Percentage 

Correct Not Performed Performed 
Step 1 Mitigation 

Behavior 2 
Not Performed 31 24 56.4 

Performed 5 202 97.6 

Overall Percentage 
 

   88.9 

χ2(11) = 82.779, p < .0001  
Nagelkerke R2 = 0.422 
 

Table 15. Predictor Variables from the Logistic Regression for  
Mitigation Behavior 3 (Dead Vegetation) 

Predictor Variables B S.E. Wald df Sig. Exp(B) 
Intention 0.270 0.059 20.731 1 0.000* 1.310 
Attitude -0.042 0.198 0.044 1 0.833 0.959 
Subjective Norms 0.101 0.062 2.649 1 0.104 1.106 
Behavioral Control -0.082 0.119 0.469 1 0.494 0.922 
Risk Perception 0.001 0.029 0.002 1 0.962 1.001 
Responsibility (City) -0.060 0.104 0.327 1 0.568 0.942 
Responsibility (City) 0.105 0.216 0.237 1 0.627 1.111 
Experience 0.008 0.397 0.000 1 0.983 1.008 
Experience (Visit) 0.116 0.388 0.089 1 0.766 1.123 
Residency (House) 0.013 0.027 0.220 1 0.639 1.013 
Residency (Central Texas) 0.003 0.016 0.045 1 0.831 1.003 
Constant -4.328 1.498 8.351 1 0.004 0.013 
*Indicates significance at the 0.001 level 

  
 

Intention was the best predictor of Mitigation Behavior 3 (dead vegetation), which 

is consistent with the conceptual model. For this behavior Intention was the only 
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significant variable. Attitude was not significant likely due to the incorporation of 

predictive power in the Intention variable as previously discussed.  

Perceived Behavioral Control was not a factor, which is not surprising since it had 

explained so little of Behavioral Intention in the stepwise regression, and had showed a 

weak correlation with mitigation behavior in the correlation analysis. Mitigation 

Behavior 3 (dead vegetation) does not require the same cost, expertise, or abilities as 

Mitigation Behavior 2 (tree limbs) did.  In general, except for Mitigation Behavior 2 (tree 

limbs), Perceived Behavioral Control may not be important specifically for this study 

area because residents are fairly affluent and appear to have a high level of knowledge 

relating to mitigation behavior.  

It is surprising that Subjective Norms was not a good predictor for Mitigation 

Behavior 3 (dead vegetation) considering that the correlation analysis had indicated a 

strong relationship. Also, as discussed previously, the prevalence of active home owners 

associations in the study area and the high number of responses indicating that neighbors 

and homeowners associations were important sources of knowledge is inconsistent with 

this result. The only explanation is that Subjective Norms was better incorporated into 

Intention for this behavior that was for Mitigation Behavior 1 (leaves).  

Although the classification percentage is high overall, it is important to note that 

the model successfully predicted those who did perform Mitigation Behavior 3 (dead 

vegetation) (84.9%), but did a poor job at predicting those who did not perform 

Mitigation Behavior 3 (56.9%).  The model for Mitigation Behavior 3 (dead vegetation) 

was more successful at predicting performance than the models for Mitigation Behavior 1 
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(leaves) or Mitigation Behavior 2 (tree limbs). However, it didn’t explain as much of the 

variance overall (42.2%) as was explained for Mitigation Behavior 1 (52.4%).  

6.5.4 Overview 

Overall, the three logistic regressions explained the variance 52.4% in 

performance of Mitigation Behavior 1 (leaves), 38.9% in Mitigation Behavior 2 (tree 

limbs), and 42.2% in Mitigation Behavior 3 (dead vegetation). Different model factors 

were important for each of the three mitigation behaviors, with Intention and Subjective 

Norm significant for Mitigation Behavior 1 (leaves), Intention and Behavioral Control 

significant for Mitigation Behavior 2 (tree limbs), and only Intention significant for 

Mitigation Behavior 3 (dead vegetation). In general it appears that the predictive power 

of Attitude was captured by Intention in all three models and therefore not a significant 

factor, which is consistent with the finding that Attitude was the best predictor of 

Intention. 

As noted, the models were better at predicting respondents who did perform 

mitigation behaviors rather than those who did not. Since so much of the variance was 

not explained for the three behaviors there are likely several causes.  For one, there may 

be a response bias whereby respondents were those who were already predisposed to 

performing mitigation and were already knowledgeable and had a positive attitude 

toward mitigation.  The nature of the three behaviors, which also serve other purposes 

besides wildfire mitigation, could have lessened the predictive power. 
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CHAPTER VII 

SPATIAL ANALYSIS RESULTS AND DISCUSSION 

 This chapter presents the results of the spatial analysis and discusses the findings. 

As previously discussed in Chapters I and IV, the second research goal was to examine 

the relationships between proximity and risk perception, proximity and behavioral 

intention, and proximity and mitigation behavior. The hypotheses associated with the 

second research goal included: 

• Risk perception will be greater for residents who live closest to BCP wildlands. 

• Risk perception will be greater for residents who live closest to the Steiner Ranch 

subdivision, where a wildfire damaged homes in 2011. 

• Behavioral intention will be stronger in residents who live closest to BCP 

wildlands. 

• Behavioral intention will be stronger in residents who live closest to Steiner 

Ranch. 

• Wildfire mitigation is more likely to be performed by residents who live closest to 

BCP wildlands. 

• Wildfire mitigation is more likely to be performed by residents who live closest to 

the Steiner Ranch subdivision, where a wildfire damaged homes in 2011. 

7.1 Analysis Methods 

Analysis for the second research goal included mapping of spatial patterns and 

statistics. In order to incorporate distance into the non-spatial statistics discussed in the 

previous chapter, the survey response results were linked to their associated parcels in a 

GIS using the unique identifier included in the survey form and the parcel identification 
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number. The distances between the edge of each parcel and the edge of the nearest BCP 

wildlands parcel were then obtained the using the “Near” tool in ArcGIS.  The same 

method was used to obtain the distance between the edge of each parcel and the Steiner 

Ranch fire of 2011.  

Distance was then incorporated into the non-spatial statistics performed in the 

previous chapter. Correlation tests were performed between distance to the BCP 

wildlands and Risk Perception, Intention, and Mitigation Behavior.  Risk Perception, 

Intention, and Mitigation behavior were not found to correlate with distance to BCP 

Wildlands.   

Next, correlation tests between distance to the Steiner Ranch wildfire and Risk 

Perception, Intention, and Mitigation Behavior were performed.  Only Risk Perception 

was found to correlate with distance to Steiner Ranch wildfire, which had a weak 

negative correlation.  

Next, distance to BCP wildlands and the Steiner Ranch wildfire of 2011 were 

added to the stepwise regression to examine the relationship between distance and 

intention and the other factors in the model. The model was not improved by the addition 

of these two spatial factors. Lastly, distance to BCP wildlands and the Steiner Ranch fire 

of 2011 were added to the logistic regression to see if it improved the overall model.  

Neither of the two spatial factors were significant variables in the predictive models for 

any of the three mitigation behaviors.  

Overall, adding spatial factors to the statistical analysis did not provide additional 

insight into Intention or Mitigation Behavior. A possible explanation for this is that space 

is already incorporated into Attitude, which in turn accounts for much of Intention. 
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Distance to the wildlands or Steiner Ranch fire event may contribute to a resident’s 

overall perception of risk. There is the issue of visual aesthetics and amenity beliefs as 

people who value amenities desire to live adjacent to the WUI and this likely plays into 

their overall Attitude. In addition, there is the “self-selection” concept, where people who 

have lower risk tolerance choose not to live adjacent to wildlands, while the people who 

live in the WUI may have higher risk tolerance.  

In order to analyze spatial patterns, two different approaches were taken.  First, 

the survey responses were mapped for Risk Perception, Intention, and Mitigation 

Behavior in order to visually identify spatial patterns.   

Second, in order to more objectively analyze spatial patterns in the survey results, 

the Getis-Ord Gi* statistic was used. ArcGIS contains a tool called “Hot Spot Analysis 

(Getis-Ord Gi*) which automates the calculation of the Getis-Ord Gi* statistic.  The 

formula for Getis-Ord Gi* is shown in Figure 11.  
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Figure 11. Getis-Ord Gi* statistic calculation as performed in the ArcGIS “Hot Spot 
Analysis (Getis-Ord Gi*) tool (ESRI 2015) 

The Hot Spot Analysis (Getis-Ord Gi*) creates an output of z-scores and p-values 

which indicates where features with either high or low values cluster spatially. This tool 

works by looking at each feature within the context of neighboring features. A feature 

with a high value is interesting but may not be a statistically significant hot spot. To be a 

statistically significant hot spot, a feature will have a high value and be surrounded by 

other features with high values as well. The local sum for a feature and its neighbors is 

compared proportionally to the sum of all features; when the local sum is very different 

from the expected local sum, and that difference is too large to be the result of random 

chance, a statistically significant z-score results (ESRI 2015). The program indicates 

significance at 90, 95, and 99% confidence.  In order to be consistent with the statistical 
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analyses performed previously, z-scores were only symbolized as significant at the 95 

and 99% confidence levels on the maps in this section. 

One of the parameters for the Hot Spot Analysis (Getis-Ord Gi*) tool is the 

“Conceptualization of Spatial Relationships” which asks the user to select a distance 

method and threshold distance. If there are outliers or areas where there is a large 

distance between neighboring points it is recommended to run the “Generate Spatial 

Weights Matrix” tool which will create an output that can be used in the Hot Spot 

Analysis that will account for outliers and allow the program to select the appropriate 

distances to use in the analysis.  As this was the case for my study, I created the weights 

matrix file and used that as my selection for distance method and threshold distance in 

the Hot Spot Analysis tool. 

The following sections discuss the survey response mapping and hot spot analysis 

results relating to risk perception, intention, and mitigation behavior. 

7.2 Risk Perception 

The first two hypotheses as part of the second research goal were that Risk 

Perception would be greater for residents who live closest to BCP wildlands and for those 

who live closest to the Steiner Ranch fire of 2011. Risk Perception was mapped into three 

categories (low, medium, and high) based on the survey responses. No obvious spatial 

pattern was present in the results regarding locations of respondents who had low, 

medium, or high levels of risk perception (Figure 12).  

However, the hot spot analysis revealed patterns not discernable through visual 

analysis. The hot spot analysis for Risk Perception indicated several hot spots in the 

Steiner Ranch subdivision, particularly close to the location of the 2011 fire event, and 
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also indicated hot spots in the Long Canyon subdivision, which is a Firewise Community 

(Figure 13). The Risk Perception hot spot analysis also indicated cold spots in the 

southeastern portion of the study area, noticeably the furthest away from the Steiner 

Ranch 2011 fire event and not near any Firewise Communities. 

Neither visual analysis nor the hot spot analysis supports the first hypothesis that 

risk perception would be greater for residents who live closest to BCP wildlands.  The hot 

spot analysis provided some support for the second hypothesis that risk perception is 

higher for those who live closest to the Steiner Ranch fire of 2011 since there were many 

hotspots clustered near the fire event location. However, this support may be weakened 

by the additional hot spots located in the Long Canyon subdivision. It is not clear why 

Long Canyon also had a cluster of hotspots.  It does not appear to be linked to their status 

as a Firewise community because neither Jester Estates nor River Place had hotspots, 

although it should be noted there were relatively few sample points in those subdivisions. 

One possibility is there may be some bias in the data due to the respondent self-selection. 

Additional considerations for future study could be the age of the subdivisions, 

investigating if some residents in this subdivision were transplants from subdivisions 

closer to the Steiner Ranch 2011 fire event. Also information regarding if being a 

Firewise Community is a factor for residents when choosing where to live and how long 

the community has been part of the Firewise program may provide insight into this 

anomaly.   

This is consistent with the statistical analysis of the spatial factors, which 

indicated only a weak correlation between Risk Perception and distance to Steiner Ranch, 

and with the overall model for which Risk Perception only accounted for a small portion 
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of Intention and was not a significant factor in predicting performance of the three 

mitigation behaviors. 
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Figure 12. Survey Responses for Risk Perception 
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Figure 13. Hot spot analysis results for Risk Perception 
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7.3 Intention 

The third and fourth hypotheses as part of the second research goal were that 

Behavioral Intention would be stronger in residents who live closest to BCP wildlands 

and in those who live closest to the Steiner Ranch wildfire of 2011. Intention was mapped 

into three categories (low, medium, and high) based on the survey responses. No obvious 

spatial patterns were present in the results regarding locations of respondents who had 

low, medium, or high Intention to perform mitigation behaviors (Figure 14).  

The hot spot analysis for Intention indicated only one hot spot in the Steiner 

Ranch subdivision, and also indicated hot spots in the Long Canyon subdivision, and in 

the area north of Jester Estates (Figure 15). The intention hot spot analysis also indicated 

cold spots in the southeastern portion of the study area, noticeably the furthest away from 

the Steiner Ranch 2011 fire event and not near any Firewise Communities. 

Neither visual analysis nor the hot spot analysis supports the third hypothesis that 

behavioral intention would be greater for residents who live closest to BCP wildlands, or 

the fourth hypothesis that intention would be greater for those who live closest to the 

Steiner Ranch fire of 2011.  In fact, there was only one hotspot in the Steiner Ranch 

subdivision, which is intuitively surprising. However, this is consistent with the statistical 

analysis relating to Intention, which did not find experience with wildfire to be a 

significant variable. It is not clear why Long Canyon also had a cluster of hotspots for 

Intention.  As previously mentioned, it does not appear to be linked to their status as a 

Firewise community because neither Jester Estates nor River Place had hotspots, 

although it should be noted there were relatively few sample points in those subdivisions. 
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Another interesting pattern is a discrepancy between risk perception and intention 

hotspots. Steiner Ranch showed many Risk Perception hotspots but only one Intention 

hot spot, while Long Canyon had hot spots for both perception and intention, but not all 

of them were the same locations (Figure 16). This is somewhat consistent with the 

statistical analysis relating to Intention, which showed that Risk Perception only 

contributed a very small amount in the prediction of Intention.  
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Figure 14. Survey Responses for Intention to perform mitigation behaviors 
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Figure 15. Hot spot analysis results for Intention 
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Figure 16. Comparison between Risk Perception and Intention Hot Spots at 
Steiner Ranch and Long Canyon 
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7.4 Mitigation Behavior 

The fifth and sixth hypotheses as part of the second research goal were that 

wildfire mitigation is more likely to be performed by residents who live closest to BCP 

wildlands and by those who live closest to the Steiner Ranch wildfire of 2011.  

Behavior was mapped into two categories, performed, or not performed, based on 

the survey responses. No obvious spatial patterns were present in the results regarding 

locations of respondents who did or did not perform the three mitigation behaviors 

(Figures 17-19).  

The hot spot analysis for Mitigation Behavior 1 did not indicate any hot spots but 

did indicate cold spots, particularly in the southeastern portion of the study area and at the 

northernmost portion of the study area (Figure 20).  The hot spot analysis for Mitigation 

Behavior 2 indicated a few hot spots in the southern portion of Steiner Ranch, in the 

northernmost portion of the study area, and one in the southeastern portion of the study 

area, and also indicated a cold spot in the area north of Jester Estates (Figure 21). The 

hot spot analysis for Mitigation Behavior 3 indicated a few hot spots in the northernmost 

portion of the study area and in the southeastern portion of the study area but did not 

indicate any cold spots (Figure 22).  

Overall, the hot spot analysis for mitigation behavior did not provide support for a 

spatial correlation between performance of the three mitigation behaviors and distance to 

either BCP wildlands or the Steiner Ranch fire of 2011.  This is consistent with the 

statistical analysis performed using the spatial factors, for which the spatial factors were 

not found to be significant in the prediction model. 
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One explanation for this is that the spatial aspects of proximity to the WUI have 

complex interactions with other factors in the reasoned action approach model.  For 

instance, the literature noted that some residents may have lowered risk perception after a 

nearby neighborhood experiences a wildfire, thinking that somehow lowers the odds of a 

wildfire in their own neighborhood, while residents who actually experience damage may 

have higher risk perception (Ryan and Wamsley 2008).  

Another example of spatial interaction involves the issue of visual aesthetics and 

amenity beliefs, for which stronger values placed on amenities such as wildlands lead to 

an unwillingness to alter the landscape, such as would be required for cutting tree limbs, 

as well as the “self-selection” concept, where people who have lower risk tolerance 

choose not to live adjacent to wildlands.  

Another possibility is that there was not enough variation in the distances to the 

edge of BCP wildlands or Steiner Ranch. Or that there were not enough samples or the 

samples collected were not distributed in a way that allowed for detection of finer spatial 

patterns. Also, as noted in Chapter VI, the responses appeared to be biased in favor of 

people who were already knowledgeable and had high rate of past mitigation behavior 

and intention.  It is possible that if more residents who do not perform mitigation had 

responded that different spatial patterns would have resulted. 
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Figure 17. Survey Responses for Mitigation Behavior 1 
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Figure 18. Survey Responses for Mitigation Behavior 2 
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Figure 19. Survey Responses for Mitigation Behavior 3 
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Figure 20. Hot spot analysis results for Mitigation Behavior 1 
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Figure 21. Hot spot analysis results for Mitigation Behavior 2 
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Figure 22. Hot spot analysis results for Mitigation Behavior 3 
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7.5 Overview 

Overall, the visual and hot spot analyses did not support the second research goal 

hypotheses or detect any strong spatial patterns.  A weak spatial pattern may be present 

between risk perception and distance to the Steiner Ranch wildfire, but this pattern is 

complicated by other clusters not explained by any factors studied in this research. 
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CHAPTER VIII 

SUMMARY AND FUTURE WORK 

This chapter presents an overview of the research, discloses the limitations, and 

discusses potential for future research that could further the exploration performed in this 

field of study.  

8.1 Summary 

Wildfires are a serious problem in the United States and are costly in terms of 

both financial and property loss as well as loss of life. This problem is intensifying as 

more and more residents move to the WUI, putting more lives and structures at risk. 

Wildfire mitigation is critical to reducing risk of damages. Even though private 

mitigation behavior can be effective in reduction of risk from wildfire, not all at-risk 

residents choose to mitigate for a variety of reasons.  

The identification of these reasons can help agencies, communities, managers, 

and government direct policy and education to better encourage private mitigation 

behavior. Identifying the most important factors that influence private mitigation 

behaviors can also allow policy makers to focus on those specific issues. The strength of 

the reasoned action model is that it is possible to identify the specific points in the 

reasoning process which are influencing the decision to mitigate and therefore design 

behavioral interventions to compensate.  

 Statistical analysis was performed to analyze the relationships between Attitude, 

Subjective Norm, Perceived Behavior Control, Intention, and Behavior, as well as four 

additional factors that were believed would improve the model: Risk Perception, Personal 

Experience, Responsibility, and Residency. 

99 
 



 

 The Intention model indicated that Attitude was the most important variable 

(40.6% of total variance) relating to Intention, followed by Subjective Norm (10.1%), and 

Behavioral Control (1.3%). Risk Perception and Residency explained an additional 2.2% 

of the total variance. 

The Behavior models indicated that only Intention and Subjective Norms were 

predictors for Mitigation Behavior 1 (leaves), only Intention and Behavioral Control were 

predictors for Mitigation Behavior 2 (tree limbs), and only Intention was a predictor 

Mitigation Behavior 3 (dead vegetation). The models explained the variance 52.4% in 

performance of Mitigation Behavior 1 (leaves), 38.9% in Mitigation Behavior 2 (tree 

limbs), and 42.2% in Mitigation Behavior 3.  The models were better at predicting 

respondents who did perform mitigation behaviors rather than those who did not.  

Visual and hotspot analysis was performed to examine the relationships between 

proximity and risk perception, proximity and behavioral intention, and proximity and 

mitigation behavior. Overall, the visual and hot spot analyses did not support the second 

research goal hypotheses or detect any strong spatial patterns.  A weak spatial pattern 

may be present between risk perception and distance to the Steiner Ranch wildfire, but 

this pattern is complicated by other clusters not explained by any factors studied in this 

research. 

8.2 Limitations 

There are several limitations to this research relating to the survey. First, the 

number of responses received was below the calculated sample size suggested to 

represent the population. Therefore although there were enough samples to build a 

significant model, this model may not represent the entire study area.  Second, there 
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appears to be a response bias in favor of people who were already interested in and 

knowledgeable about wildfire mitigation, which may have resulted in the lack of 

predictive power in the model for people who did not perform mitigation behaviors. 

Third, there may be bias on the part of respondent to give the answers that they believe 

are wanted or expected by the interviewee, although in the case of mail survey this is less 

than during face-to-face interviews. 

8.3 Future Work 

Future research on this topic should attempt to collect data from residents who do 

not mitigate as well as those who do.  One way this could be accomplished is by pairing 

mitigation behavior with another research goal with a more universal appeal. Other 

methods could include discussions during non-wildfire mitigation related events such as 

homeowner’s association meetings, or door-to-door interviews. 

Although mail surveys are a useful exploratory tool, future research could use 

more of focus group or face-to-face interview approach, perhaps focusing on the specific 

model factors that were found to be important, such as Attitude and Subjective Norms.   

Although the spatial factors were not found to be important factors in this 

particular study, this is not a well-explored area, and it would be worthwhile to conduct a 

spatial study using a study area with greater variation in distance to a wildfire event or to 

wildlands.  

Also, as discussed previously, Long Canyon displayed some unexpected results 

and a more qualitative approach could be beneficial in uncovering the reasons behind 

those anomalies. Going out into this community may allow for a more nuanced 
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understanding of who lives there and their perceptions and behaviors related to wildfire 

mitigation. 

This research is significant because wildfire managers could potentially use this 

information in their efforts to encourage mitigation.  For instance, since this study 

indicated that social norm is an important factor then education efforts may be better 

spent on holding workshops with homeowners association groups rather than costly door-

to-door outreach.  In this particular study area there does not seem to be a real need for a 

financial incentive program, but there is anecdotal evidence that additional support for 

elderly residents could be beneficial.  Since attitude was an important factor it is also key 

that residents be frequently reminded of wildfire risk and mitigation, especially as the 

amount of time since the last local wildfire event increases.  Lastly, even though years of 

residency only contributed a small amount to the prediction of mitigation behavior, there 

is still evidence that newcomers to the area might benefit from additional outreach. 
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APPENDIX SECTION 

APPENDIX A 

SURVEY CORRESPONDENCE AND INSTRUMENT 
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