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ABSTRACT 

This thesis explores how emotions and perceptions of possible mitigation 

options influences the hurricane mitigation decision making processes of homeowners. 

It utilizes the theory of planned behavior to guide the design of a test of how 

homeowners’ attitudes, the influence of important persons in their lives, and their 

perceptions of the characteristics of the mitigation actions impact their intention to 

complete hurricane mitigation actions. The study also extends the existing literature by 

exploring how different types of emotional responses towards hurricanes vary in their 

influence on the household’s mitigation decisions. The analysis utilizes data from a 

survey sent to a random sample of 2500 households in the eastern half of North 

Carolina. Results suggest that the theory is helpful in explaining the underlying 

mechanisms of individual homeowners’ hazard mitigation decision making. Further, 

they provide the basis for suggestions on how to best motivate homeowners to 

complete these actions in the future. 
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Chapter 1 

INTRODUCTION 

In the last two decades, federal government expenditures for disasters have 

significantly increased (Tierney, 2014). In the case of hurricanes, the federal 

government has repeatedly exceeded its annual budget and allocated additional funds 

to conduct response and recovery operations (Hoople, 2013). For example, following 

Hurricanes Katrina, Rita, and Wilma in 2005, the federal government allocated an 

additional $100 billion beyond the annual budget for the recovery of impacted areas 

along the Gulf Coast (Hoople, 2013). Nearly a decade later, the federal government 

supplemented the annual response budget with $48 billion to assist the recovery 

efforts following Superstorm Sandy in 2012 (Hoople, 2013). While it may seem 

inevitable that disasters will continue to impact our nation, it is possible to reduce the 

federal government’s disaster response expenditures through an increased use of 

disaster mitigation. In the United States, the latest cost-benefit analyses show that for 

every $1 invested in the completion of a mitigation action $6 are saved during disaster 

response and recovery efforts (Multihazard Mitigation Council, 2017). One possible 

way to lower the federal government’s disaster recovery expenditures is to increase 

the number of hurricane mitigation actions taken by homeowners. Even though there 

is great interest within federal and state governments to increase hurricane mitigation 

in coastal areas, there continues to be a lack of participation by homeowners 

(Kunreuther, 2006). 
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A number of studies have explored why mitigation is not more common. They 

have identified more than fifty distinct factors that influence the willingness of 

individual homeowners to complete mitigation actions. Factors previously studied 

include everything from demographic characteristics to risk perception to physical 

features of the home to prior hazard experiences (Asgary & Willis, 1997; Atreya, 

Ferreira, & Michel-Kerjan, 2015; Becker, Paton, Johnston, & Ronan, 2013; Botzen & 

van den Bergh, 2012; Browne & Hoyt, 2000; Ge, Peacock, & Lindell, 2011; 

Grothmann & Reusswig, 2006; Lindell, Arlikatti, & Prater, 2009; Lindell & Hwang, 

2008; Lindell & Whitney, 2000; Peacock, 2003).  

Several of these studies, which are elaborated in Chapter 2, have indicated that 

emotional responses to hazards are an important factor that may influence the 

willingness of homeowners to complete mitigation actions. The research findings of 

several studies indicate that a homeowner’s emotional responses to hazards can 

positively increase their willingness to complete mitigation actions or purchase hazard 

insurance (Botzen & van den Bergh, 2012; Ge et al., 2011; Lindell & Hwang, 2008; 

Peacock, 2003). However, other studies have failed to find significant evidence that 

emotion influences a homeowner’s mitigation decision making process (Becker, 

Paton, Johnston, & Ronan, 2012; Becker et al., 2013; Kousky, 2011; Lindell & 

Whitney, 2000; Petrolia, Landry, & Coble, 2013). Because of these mixed findings, 

further research is needed to clarify the role of emotion during the mitigation decision 

making processes of homeowners. 

This thesis addresses that need by utilizing the theory of planned behavior to 

empirically test how emotions experienced by individual homeowners, along with the 
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influence of others and the perceptions of mitigation actions, affect households’ 

mitigation decisions. Specifically, this study aims to address the following question:  

What role do emotions, the influence of others, and perceptions of the 

characteristics of mitigation actions have on the mitigation decision making processes 

of individual homeowners?  

Utilizing a sample of individual homeowners from the eastern half of North 

Carolina, the study explores how the three components of the theory of planned 

behavior impact the hurricane mitigation decision making process. The results and 

analysis of this data provide both practical and theoretical contributions. The results 

can be used to provide suggestions on how to better target and encourage homeowners 

to successfully undertake and complete mitigation actions to strengthen their homes 

against hurricanes. Additionally, the analysis contributes to knowledge by providing 

both a detailed outline for how the theory of planned behavior can be applied to future 

hazard-related studies and a greater insight on the role emotion plays on hurricane 

mitigation decision making. 

The remainder of this introduction explains the theory of planned behavior and 

gives an overview of how the theory was applied to this study. Chapter 2 discusses the 

findings of the existing literature that were used to inform this study. Chapters 3 and 4 

provide an overview of the methodology and the results of this study, while the 

remainder of the thesis discusses the findings and conclusions at length. 

1.1 Overview of the Theoretical Framework 

This section provides a detailed description of the theory of planned behavior 

and how it was applied for the purposes of this thesis. The goal of this section is to 

provide enough information that the reader can understand how this theory is 
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applicable to the mitigation context. This section concludes by stating the hypotheses 

for the statistical analyses that are described in Chapter 4. 

Ajzen & Fishbein have done extensive work on the interaction between an 

individual’s attitude and the completion of a variety of behaviors, including job 

performance, voter participation, and racial prejudice (Ajzen, 1991; Ajzen, 2011; 

Ajzen & Fishbein, 1969; Ajzen & Fishbein, 1972; Ajzen & Fishbein, 1973; Ajzen & 

Fishbein, 1977; Fishbein & Ajzen, 2010). Though the theory of planned behavior has 

not yet been applied to hazard mitigation behavior, its use in prior work suggests it 

may provide valuable insights for this context as well. Given the nuances of intention 

to complete a behavior explained by the theory, this application provides a new way 

for researchers to understand the underlying complexities of making mitigation 

decisions. 

According to the theory of planned behavior, three variables influence an 

individual’s intention: attitude toward the behavior, subjective norm, and perceived 

behavioral control. The first is an individual’s attitude toward the behavior (Ajzen, 

1991). Attitude is defined as an individual’s tendency to consistently respond to an 

object, either positively or negatively (Ajzen & Fishbein, 1973). An individual’s 

attitude is seen to represent their personal understanding of the world and their 

evaluation of the relevant object (Ajzen & Fishbein, 1972; Ajzen & Fishbein, 1977). 

This variable measures the degree to which an individual either positively or 

negatively views the behavior (Ajzen & Fishbein, 1973; Ajzen, 1991). The second 

variable is subjective norm, which is the perceived social pressure from important 

persons in their lives to perform the given behavior (Ajzen, 1991). The  third variable 

is perceived behavioral control (Ajzen, 1991). This measures how easy or difficult 
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individuals perceive performing the actual behavior to be within the context of their 

lives (Ajzen, 1991). Ultimately, the theory states that there should be a positive 

relationship between these three variables and an individual’s intention to perform the 

behavior. In the context of the theory of planned behavior, behavior refers to the 

ability to predict the specific behavioral intentions of an individual in a well-defined 

situation (Ajzen & Fishbein, 1973). The greater the perceived behavioral control and 

the more positive an individual’s attitude and subjective norm are, the greater the 

intention should be of that individual to complete the behavior (Ajzen, 1991). 

The theory of planned behavior can be best understood through the following 

diagram developed by Ajzen (1991, p. 182).  

 

Figure 1  Theory of Planned Behavior Diagram 

As shown in Figure 1, attitude, subjective norm, and perceived behavioral 

control all interact and influence one another. Each of these variables also affects 

intention, which ultimately influences whether an individual performs a behavior. The 
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significance and role that each of the three variables play varies based on the particular 

choice that needs to be made by an individual (Ajzen & Fishbein, 1969; Ajzen, 1991). 

The perceived behavioral control variable can also directly influence the completion of 

a behavior. This means that the perceived ease or difficulty of completing that 

behavior could play a larger role than the other components in determining whether 

the behavior is completed (Ajzen, 1991).  

The theory of planned behavior can be applied to the case of hurricane 

mitigation decision making. In this case, the behavior is the completion of a hurricane 

mitigation action. Eight mitigation actions were included in the survey and were used 

for data analysis: installation of wind resistant shingles, application of special foam 

adhesive under the roof, installation of hurricane shutters, installation of impact 

resistant windows, use of hurricane straps to connect the walls and roof, elevation of 

appliances above flood levels, installation of water resistant siding, and elevation of 

the home on piles. Given that the behavior is completion of the mitigation action, the 

intention component is the individual homeowner’s intention to complete the specific 

hurricane mitigation action. 

The attitudinal component of the theory is reflected by the emotions an 

individual feels about the hurricane event itself. This attitudinal component is captured 

in the survey by asking the participants to rate how much they dread, fear, and worry 

about hurricanes, to select which emotions best capture their feelings about hurricanes, 

and to indicate their hurricane risk perception levels (see Appendix A for complete 

survey). For this case, the relevant subjective norm is if the individual’s family 

members and friends have previously completed mitigation actions. Finally, the 

perceived behavioral controls for hurricane mitigation decision making can be thought 
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of as two different dimensions. The first dimension reflects the “costs” of completing 

hurricane mitigation actions. This dimension includes the cost and effort it takes to 

install the mitigation action. The second dimension reflects the “benefits” of 

completing hurricane mitigation actions. These “benefits” include the potential resale 

value of the action and the action’s ability to protect lives and property. A diagram of 

this broad application of the theory of planned behavior is shown in Figure 2. Please 

note that due to the nature of the dataset this analysis only covers up to the intention to 

complete the behavior. As such, the components of the theory included in this analysis 

are those which fall within the dashed box. 

 

Figure 2 Application of the Theory of Planned Behavior 

Based on prior research that utilized the theory of planned behavior, 

hypotheses can be formulated specific to the hurricane mitigation decision making 

process. As mentioned previously, it is expected that a positive relationship would be 
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found between the three components of the theory and an individual’s intention to 

perform the behavior (Ajzen, 1991). Based on this claim by Ajzen (1991), the 

following four hypotheses are proposed.  

Hypothesis 1a: As the degree that an individual homeowner’s risk perception, 

dread, fear, and worry towards hurricanes become greater, the intention of the 

homeowner to complete the hurricane mitigation action increases. 

Hypothesis 1b: If an individual homeowner indicates that thinking about 

hurricanes evokes a negative emotional response, the intention of the homeowner to 

complete the hurricane mitigation action increases. On the other hand, if an individual 

homeowner indicates that thinking about hurricanes evokes either a positive or no 

emotional response, the intention of the homeowner to complete the hurricane 

mitigation action decreases. 

Hypothesis 2: If the individual homeowner indicates that he/she has been 

influenced by family or friends who have previously completed mitigation actions, the 

intention of the homeowner to complete the hurricane mitigation action increases. 

Specifically regarding the perceived behavioral control component, a study 

conducted by Ajzen, Rosenthal, & Brown (2000) found that willingness to pay for a 

good increases as the perceived overall value of the good increases. Given this finding, 

the following hypothesis is proposed. 

Hypothesis 3: The more favorably the individual homeowner views the 

characteristics of the mitigation action (cost, effort to install, resale value, and 

protective value), the intention of the homeowner to complete the hurricane mitigation 

action increases. 
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Ajzen & Fishbein’s extensive work on the effect an individual’s attitude 

ultimately has on their behavior provides a robust theoretical framework for 

understanding the willingness of individual homeowners to complete hurricane 

mitigation actions (Ajzen, 1991; Ajzen, 2011; Ajzen et al., 2000; Ajzen & Fishbein, 

1969; Ajzen & Fishbein, 1972; Ajzen & Fishbein, 1973; Ajzen & Fishbein, 1977). 

Specifically, the theory of planned behavior postulates that attitude, subjective norms, 

and perceived behavior controls affect both the intention of an individual to complete 

a behavior and the completion of that behavior (Ajzen, 1991; Ajzen, 2011). In the case 

of hurricane mitigation, an individual’s attitude towards hurricanes, the influence of 

important people in his/her life, and the individual’s perception of the characteristics 

of the mitigation action itself affect both the intention to complete and the actual 

completion of the hurricane mitigation action. Chapter 2 provides a discussion of the 

existing literature relevant to the three components of the theory of planned behavior. 
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Chapter 2 

LITERATURE REVIEW 

A literature review of the concepts that influence an individual homeowner’s 

willingness to complete mitigation actions indicates that the effects of attitude, 

influence of others, and perception of the characteristics of the mitigation action are 

not fully understood (Atreya et al., 2015; Baumann & Sims, 1978; Botzen & van den 

Bergh, 2012; Browne & Hoyt, 2000; Ge et al., 2011; Grothmann & Reusswig, 2006; 

Holt & Laury, 2002; Landry & Jahan-Parvar, 2011; Lindell & Whitney, 2000; Lindell 

et al., 2009; Peacock, 2003; Petrolia et al., 2013). This chapter begins by providing a 

brief discussion on hurricane mitigation. The remainder of the chapter includes a 

discussion of the existing literature organized by each of the three components in the 

theory of planned behavior. The chapter concludes by addressing several other 

concepts that the existing literature has identified as influential in the hurricane 

mitigation decision making process. Though these concepts do not fall within one of 

the three components identified in the theory of planned behavior, these concepts were 

included in the analysis as control variables. Prior hurricane experience and 

socioeconomic status were selected as control variables because they influence 

individual homeowners’ perceptions of hurricanes and the ability of these 

homeowners to purchase mitigation actions. As such, the inclusion of these two 

concepts in the analysis was crucial to be able to have a complete understanding of 

which factors influence the hurricane mitigation decision making process.  

2.1 A Discussion on Mitigation 

Hurricane mitigation decision making is the process individual homeowners 

undergo when deciding whether to take protective actions to strengthen their homes 
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against any future hurricane events (Lindell & Perry, 1992). The importance of 

studying hazard mitigation decision making is directly related to the increasing annual 

disaster expenditures of government organizations nationwide. As Kunreuther (2006) 

noted, there is great interest within government organizations to increase the 

prevalence of mitigation actions in individual households; however, there is a 

continual lack of interest and participation from homeowners. By studying the hazard 

mitigation decision making processes undergone by this sample of homeowners, 

crucial insights can be gained on how to increase the prevalence of mitigation actions 

nationwide. 

Simply put, a mitigation action is an action taken by an individual to 

strengthen their property in order to reduce the impacts of future hazard events 

(Department of Homeland Security, 2017). As recommended by the Federal 

Emergency Management Agency (FEMA), mitigation actions can be completed to 

reduce the impacts of flooding and severe winds caused by hurricanes (Federal 

Emergency Management Agency [FEMA], 2013). For flooding, FEMA recommends 

several mitigation actions for individual households to complete in order to protect 

their property, including elevating structures to be above the base flood level, raising 

utilities above expected flood levels, anchoring manufactured homes, wet flood-

proofing basements, using water resistant paints, and installing backflow valves 

(FEMA, 2013). For severe winds, FEMA suggests that individual households improve 

the building envelope, install hurricane shutters, retrofit any existing gable end walls, 

reinforce garage doors, improve roof coverings and structures, and use hurricane clips 

(FEMA, 2013). 
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While there are many possible mitigation actions for homeowners to 

undertake, this thesis focuses only on the eight actions included in the project survey. 

As mentioned previously, these hurricane mitigation actions are the use of wind 

resistant shingles, the application of a special foam adhesive under the roof, the use of 

hurricane shutters, the installation of impact resistant windows, the use of hurricane 

straps to connect the walls and roof, the elevation of appliances above flood levels, the 

use of water resistant siding, and the elevation of the home on piles (see Appendix A 

for the complete survey). These specific actions were selected for inclusion in the 

survey for several reasons, including their ability to best protect properties against 

hurricanes, the frequency of these actions being utilized nationwide, and their 

inclusion in the Insurance Institute for Business & Home Safety FORTIFIED Home 

Hurricane Program Gold Standards (Malik, Brown, & York, 2013). 

2.2 Existing Literature Relevant to Attitude towards Hurricanes 

In this application of the theory of planned behavior, the concept of emotion is 

essential to understanding an individual homeowner’s attitude towards a hurricane. In 

the case of hurricane mitigation decision making, emotion is most appropriately 

understood through the affect heuristic. When an individual thinks of hurricanes, this 

thought evokes an affect, meaning that he/she interprets hurricanes either positively or 

negatively (Slovic, Finucane, Peters, & MacGregor, 2004). Based on that 

interpretation, the individual then associates a specific emotion with hurricanes (Slovic 

et al., 2004). Prior research suggests that this affective response may continue to 

influence the individual’s perceptions and decision making processes long in to the 

future (Mulligan & Scherer, 2012; Slovic et al., 2004). The emotion evoked because of 

the affective response towards hurricanes is what becomes important in determining 
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the final decision, or lack thereof, that an individual will make about their intention to 

complete a mitigation action (Slovic et al., 2004). Therefore, the decision making 

process is unique for each individual and final decisions can also vary greatly among 

individuals (Slovic et al., 2004). 

During the decision making process, emotion also serves as a “relevance 

detector” for hurricanes (Frijda, 1986a; Frijda, 1986b). This means that having an 

emotional response directed towards a hurricane causes the individual’s interest to be 

sparked (Frijda, 1986a). Once an individual experiences an emotion directed towards a 

phenomenon, the individual realizes from then on that the phenomenon is a relevant 

part of their lives (Frijda, 1986b; Mulligan & Scherer, 2012). This suggests that the 

emotional responses that individual homeowners have directed towards hurricanes 

greatly influence their mitigation decision making processes. Regarding the theory of 

planned behavior, an individual’s affective response and the emotion evoked by that 

response provide a way to measure an individual’s attitude towards hurricanes. 

Therefore, it is important to understand the emotional responses each individual has 

towards hurricanes because they can drastically vary and impact the decision making 

processes among the sample of homeowners. 

Limited research has been done which examined the influence of affect on 

hazard mitigation decision making. However, the existing literature indicates that 

emotions influence individuals’ risk perceptions and motivate them to complete 

mitigation actions (Siegrist & Gutscher, 2006; Terpstra, 2011). In a study conducted in 

the Netherlands, participants indicated in a questionnaire whether they had positive, 

negative, or no emotional responses regarding flood hazards (Terpstra, 2011). All 

participants resided in either flood-prone coastal or riverfront communities (Terpstra, 
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2011). The findings showed that having either a positive or negative emotional 

response towards the flood hazards significantly increased the participants’ intentions 

to take protective actions (Terpstra, 2011). However, research conducted by Siegrist & 

Gutscher (2008) shows that experiencing emotions towards hurricanes does not 

necessarily mean an individual will actually complete the mitigation action. In a study 

conducted in Switzerland following severe flooding in 2005, researchers conducted in-

person interviews with both persons residing in flood-prone areas who were impacted 

by that flooding event and those who were not impacted (Siegrist & Gutscher, 2008). 

The difference in conclusions between these two studies suggests that living in a 

flood-prone area and having an emotional response to a flood-related hazard are not 

enough to persuade individual homeowners to complete mitigation actions. Instead, it 

appears that emotion is one of several factors that influences the decision making 

process. As such, it is also important to understand how the other components outlined 

in the theory of planned behavior impact the hurricane mitigation decision making 

processes of homeowners. 

Additional studies have also explored the influence of hazard intrusiveness on 

the mitigation decision making process. Hazard intrusiveness is a psychological factor 

that is based on how frequently and in what ways individuals think about hazards (Ge 

et al., 2011; Lindell et al., 2009). Like emotion, hazard intrusiveness is a measure of 

an individual’s perception of and affective response to a hazard. Though this is not a 

variable utilized in this analysis, the results of these existing studies are important 

nonetheless for understanding how emotion impacts the hurricane mitigation decision 

making processes. Both Ge et al. (2011) and Lindell et al. (2009) found that hazard 

intrusiveness had large, positive, significant effects on the mitigation adoption 
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expectations of the participants. The results from the survey conducted by Ge et al. 

(2011) on a sample of Florida households indicated that higher hazard intrusiveness 

increased willingness to utilize hurricane mitigation incentive programs, including 

mitigation loan programs, flood insurance premium discounts, and property tax 

reductions. In their survey analyzing seismic hazards, Lindell et al. (2009) found that 

there was a positive, significant relationship between higher reported hazard 

intrusiveness and intention to adopt earthquake adjustments. 

Other studies have researched the effects of specific emotional responses on 

the hazard mitigation decision making process. The findings of these studies were 

instrumental in determining which specific emotions to include in the survey 

instrument (see Appendix A for the complete survey). In an exploratory study 

conducted to determine the emotions felt by Dutch flood victims, participants were 

asked to rate the extent to which they experienced seven positive and seven negative 

emotions (Zaalberg, Midden, Meijnders, & McCalley, 2009). The results of this study 

indicated that the flood victims felt a range of emotions; including concern, fear, 

pleasure, and uncertainty (Zaalberg et al., 2009). Similarly, Terpstra (2011) aimed to 

determine if it was useful to distinguish between whether participants experienced 

positive affect, negative affect, or had no affective response to their prior flood hazard 

experiences. The findings suggested that there were noticeable differences between the 

effects of positive and negative affect on the participants’ intentions to complete 

mitigation actions (Terpstra, 2011). Participants who experienced negative affect were 

significantly more likely to intend to complete mitigation actions than those 

participants who experienced either positive affect or had no affective response 

(Terpstra, 2011). Ultimately, these studies indicated that it was necessary to include a 



 16 

range of emotions -- including positive, negative, and lack of – in the survey to best 

understand the role emotion plays in the hurricane mitigation decision making process. 

The existing literature has also covered the effects of a couple of specific 

emotions on hazard risk perception and mitigation decision making at length. These 

emotions are dread and worry. Dread is an emotion in which an individual feels an 

event is catastrophic, personally threatening, and difficult to prevent (Slovic, 

Fischhoff, & Lichtenstein, 1980). In a study asking participants to rate their perceived 

benefit and risk for several new technologies, perceived risk was found to be 

significantly, positively correlated to feelings of dread (Fischhoff, Slovic, 

Lichtenstein, Read, & Combs, 2000). This means that the newer, more dreaded 

technologies tended to result in higher perceived levels of risk than those technologies 

which participants reported to dread less (Fischhoff et al., 2000). In a study assessing 

the risk level of ninety different hazards, Slovic et al. (1980) found that hazards which 

were viewed as risky, uncontrollable, and of catastrophic potential were positively, 

significantly correlated with feelings of dread toward that hazard. Additionally, 

findings from another study on technological risks indicated that the more an 

individual dreads a hazard, the more they want actions and regulations to be taken in 

order to reduce the risk (Slovic, 2000). This suggests that dreading a hurricane may 

influence a homeowner to complete mitigation actions. Terpstra (2011) also found that 

higher reported levels of dread increased individuals’ intentions to complete 

mitigation actions. Based on these findings, it is likely that feelings of dread directed 

towards hurricanes may positively influence the intention of individual homeowners to 

complete hurricane mitigation actions. 
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In the existing literature, worry is an emotion regarding the overall level of 

concern an individual feels towards a hazard (Asgary & Willis, 1997; Ge et al., 2011). 

A sample of individual homeowners residing in Florida were asked to rate their level 

of worry that a future hurricane may impact their community (Ge et al., 2011). The 

findings of this study indicated that as worry increased, the installation of hurricane 

shutters significantly increased as well (Ge et al., 2011). Asgary & Willis (1997) asked 

a sample of households located in seismic-prone regions of Iran to indicate their level 

of worry about the threats of earthquakes to their lives. However, the findings of 

Asgary & Willis (1997) did not show any support between the level of worry directed 

towards earthquakes and the adoption of hazard mitigation actions. The difference in 

significance between these two studies’ findings could be due to a number of things. It 

is possible that the profound difference in economic status between the sample of 

households in Florida and the sample of households in Iran could explain the 

difference between willingness of these households to complete mitigation actions. It 

is also possible that households are more willing to mitigate to protect against 

hurricane hazards than against earthquake hazards. A difference in the gender 

composition between these samples may also explain the difference in willingness to 

complete mitigation actions. Unfortunately, neither Asgary & Willis (1997) nor Ge et 

al. (2011) provide the exact gender composition of their sample respondents. A major 

finding from the research conducted by Turner, Nigg, & Paz (1986) was that men are 

much less likely to say they worry about earthquakes than do women. This suggests 

that the male participants in the studies conducted by Asgary & Willis (1997) and Ge 

et al. (2011) may have underreported their levels of worry about the hazards. 

Additionally, the difference in cultures between men in Florida and men in Iran may 
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mean that men in Iran may be even less likely to report feelings of worry. The 

difference in these existing findings suggest that further research is necessary to truly 

understand the effect of worry on hazard mitigation decision making. 

The current state of the existing literature suggests that emotion is an important 

factor in understanding the hurricane mitigation decision making processes of 

individual homeowners. It appears that individual homeowners follow the affect 

heuristic and assign a positive and/or negative emotion towards hurricanes (Frijda, 

1986a; Frijda, 1986b; Mulligan & Scherer, 2012; Slovic et al., 2004). The existing 

literature has briefly covered the effects of different emotions on the hazard mitigation 

decision making process (Ge et al., 2011; Lindell et al., 2009; Siegrist & Gutscher, 

2006; Terpstra, 2011; Zaalberg et al., 2009). However, more research is needed to 

truly determine if the emotions a person feels towards hurricanes are a crucial 

component in understanding if they will ultimately complete mitigation actions. A 

better understanding of the specific emotions that individual homeowners experience 

is essential to capturing their attitude directed towards hurricanes. 

Besides emotion, the concept of risk perception also influences individual 

homeowners’ attitudes towards hurricanes. The risk perception of individual 

homeowners can be explained through the use of the psychometric paradigm. This 

paradigm explains how individuals cognitively understand and interpret the risk 

associated with hazard events (Slovic, Fischhoff, & Lichtenstein, 1986). The paradigm 

states that individuals evaluate risk based on their current and desired risk levels of a 

hazard, their personal views of the hazard, such as their knowledge and their level of 

dread, and their perceived likelihood of death from the hazard (Slovic et al., 1986). 

For the purposes of this research then, an individual’s risk perception towards 
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hurricanes can be explained by the individual’s current and desired risk levels of a 

hurricane, their personal views of hurricanes, including their personal hurricane 

knowledge and level of dread towards these hazard events, and their perceived 

likelihood of death from a hurricane. From this description of risk perception, it is 

evident that how an individual homeowner perceives their risk of hurricanes will 

greatly influence their overall attitude towards hurricanes. As such, the inclusion of 

risk perception in this study was imperative in order to fully understand the attitude 

component as outlined in the theory of planned behavior. 

In the case of natural hazards, the possible outcomes are vast and difficult for 

decision makers to accurately estimate (Slovic, Kunreuther, & White, 1974). 

Extensive research has shown that persons residing in hazard-prone areas fail to 

perceive their risk of that hazard within a probabilistic framework (Kates, 1962; Slovic 

et al., 1974; Slovic et al., 1976). The results of a study conducted on flood plain 

residents indicated that the risk perception of residents changed significantly from 

when they first moved to the flood plain to the present day (Kates, 1962). This study 

also showed that even after experiencing a flood, the residents’ willingness to adopt 

protective actions remained low (Kates, 1962). Similarly, Slovic et al. (1976) 

speculated that persons fail to perceive risk within a probabilistic framework due to 

repeated uneventful experiences with the hazard. In the case of homeowners in coastal 

North Carolina, it is likely that repeated hurricane seasons without problems, or even 

repeated near misses, influence the risk perception and hurricane mitigation decision 

making processes of these homeowners. In terms of the theory of planned behavior, 

this existing literature suggests that an individual’s attitude towards hurricanes is 

greatly influenced by their hurricane risk perception.  
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It is not just natural hazards that individuals fail to perceive risk within a 

probabilistic framework. Studies on technological hazards also provide evidence of 

individuals failing to perceive risk within a probabilistic framework. In a study 

assessing seat belt usage and car accident probabilities, results indicate that individuals 

are only capable of worrying about and subsequently taking efforts to protect 

themselves against a small number of risks (Slovic, Fischhoff, & Lichtenstein, 2000). 

Those results also indicated that events with near zero probabilities are more 

frequently ignored by individuals (Slovic et al., 2000). Again, these results imply that 

coastal homeowners may be more likely to ignore the risks associated with hurricanes 

since they are low probability events. Based on the theory of planned behavior, it is 

hypothesized that having a negative attitude towards hurricanes influences an 

individual’s intention to complete a hurricane mitigation action. However, the results 

of Slovic et al. (2000) suggest that if coastal homeowners are not worrying about 

hurricanes; then, it is unlikely they will have formed any attitudes towards hurricanes 

necessary to influence their intention to complete a mitigation action. 

Previous empirical studies on hazard risk perception provide additional proof 

that how homeowners perceive the risk and probability of hazards impacts their 

intention to complete mitigation actions. In a study assessing seismic hazard risk 

perception of residents of New Zealand, participants were asked to state how likely it 

was that an earthquake would occur (Becker et al., 2013). The study found that if a 

resident believed there was a high probability of the occurrence of an earthquake then 

they indicated greater levels of willingness to complete earthquake preparedness 

actions (Becker et al., 2013). On the other hand, the results of this study also indicated 

that if a resident believed there was a low probability of the occurrence of an 
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earthquake then their willingness to complete earthquake preparedness actions was 

significantly lower (Becker et al., 2013). A study conducted in the Netherlands by 

Botzen & van den Bergh (2012) also found that the lower a resident believed their 

probability of flood risk to be, the lower their willingness to pay for flood insurance 

was. 

Other studies have analyzed the influence of risk perception on hazard 

mitigation decisions (Asgary & Willis, 1997; Becker et al., 2013; Ge et al., 2011; 

Lindell & Hwang, 2008; Lindell & Whitney, 2000; Lindell et al., 2009; Peacock, 

2003). Several studies have found a positive correlation between an individual’s risk 

perception and their adoption of mitigation actions (Asgary & Willis, 1997; Becker et 

al., 2013; Lindell & Hwang, 2008; Lindell et al., 2009).  Specifically regarding the 

perceived risk of hurricanes, Ge et al. (2011) & Peacock (2003) found that higher risk 

perception significantly increased the prevalence of envelope and shutter coverage 

among single-family homeowners in Florida. However, a study conducted on a sample 

of California residents regarding their seismic risk perception returned mixed results 

(Lindell & Whitney, 2000). The researchers found a negative, but insignificant, 

correlation between risk perception and adoption of mitigation actions; however, they 

also found a positive correlation between risk perception and the intention to adopt 

mitigation actions (Lindell & Whitney, 2000). 

The current state of the existing literature suggests that additional research is 

needed to clarify the influence of risk perception of uncertain, high risk hazards, such 

as hurricanes, on the hazard mitigation decision making process. Currently, the 

existing literature fails to show clear directional support on the impact of risk 

perception on decision making during times of risk and uncertainty (Asgary & Willis, 
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1997; Becker et al., 2013; Ge et al., 2011; Lindell & Hwang, 2008; Lindell & 

Whitney, 2000; Lindell et al., 2009; Peacock, 2003). By including risk perception in 

this study, a better understanding of this concept’s influence on an individual’s attitude 

towards hurricanes and ultimately, their intention to complete mitigation actions can 

be gained. 

2.3 Existing Literature Relevant to Influence of Others 

In the theory of planned behavior, the second factor that influences intention to 

complete a mitigation action is known as the subjective norm, which is the perceived 

social pressure from important people in the respondent’s life to perform the behavior 

(Ajzen, 1991). In the existing literature pertaining to hazard mitigation decision 

making, a couple of studies have explored the effects of the influence of others 

(Peacock, 2003; Zaalberg et al., 2009). In both studies, the influence of others was 

measured as the impact of the previous mitigation behavior of the respondent’s family, 

friends, and neighbors on the individual homeowner participating in the study. The 

data used for this analysis also measured the influence of others in this manner.  

Peacock (2003) studied the impact of informal social influences on the 

envelope and shutter coverage in a sample of coastal Florida homeowners. In this 

study, informal social influences were measured as a variable indicating whether the 

majority of the respondent’s neighbors’ properties had storm shutters (Peacock, 2003). 

The findings of this study indicated that informal social influences had a positive, 

significant relationship with the adoption of envelope and shutter coverage (Peacock, 

2003). 

Zaalberg et al. (2009) interviewed flood-prone residents of the Netherlands to 

explore the impact of the residents’ existing social support on their preparedness 
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actions. Respondents were given a list of nine different persons and agencies and were 

asked to indicate from whom they had received social support during their previous 

flooding experiences (Zaalberg et al., 2009). These categories included the support of 

family, friends, and neighbors. The results of this study indicated that the presence of 

social support during a prior flooding experience had a negative impact on the 

intention of these respondents to take preventive actions (Zaalberg et al., 2009). 

The difference between the findings of these two studies could be attributed to 

the stark difference in how these questions were asked. While Peacock (2003) asked 

respondents to indicate if other individuals they knew had taken mitigation actions, 

Zaalberg et al. (2009) asked respondents to indicate who provided them with support 

during their previous flooding experiences. Additionally, the types of actions of others 

used in these studies are quite different and measure two very different types of social 

behavior. Peacock’s (2003) study asked respondents to indicate the social influence of 

another household’s behavior, whereas Zaalberg et al.’s (2009) study asked 

respondents to indicate if they had been the recipient of any altruistic behavior during 

their disaster experience. The difference here is that the social behavior in Peacock’s 

(2003) study serves as a positive “role model” example for mitigation and the social 

behavior in Zaalberg et al.’s (2009) study negates the need for a respondent to take 

additional mitigation actions since others previously provided adequate assistance 

during a disaster. Regardless, these findings suggest that including the influences of 

others in analysis is necessary in order to completely understand the hurricane 

mitigation decision processes of individual homeowners. A benefit to this application 

of the theory of planned behavior is that a gap in the existing literature regarding the 

influence of others during hazard mitigation decision making can hopefully be filled. 
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2.4 Existing Literature Relevant to Characteristics of the Mitigation Actions 

In the theory of planned behavior, perceived behavioral controls also influence 

intention to complete a behavior. Perceived behavioral controls measure how easy or 

difficult individuals perceive performing the actual behavior to be within the context 

of their lives (Ajzen, 1991). The perceived behavioral controls for this study focus on 

the perceptions that the individual homeowners have about the characteristics of the 

eight mitigation actions. Specifically, the characteristics covered in the survey were 

the cost of the mitigation action, the effort it takes to install the action, the potential 

resale value of the action, and the action’s ability to protect both lives and property. It 

is important to study individual homeowners’ perceptions of the characteristics of 

mitigation actions because the theory of planned behavior argues that an individual’s 

attitude towards that behavior, or the mitigation action itself, has more predictive 

potential than an individual’s attitude towards the hazard itself (Ajzen, 1991; Ajzen & 

Fishbein, 1973; Lindell et al., 2009). However, individuals’ attitudes towards the 

mitigation actions themselves have not been studied extensively in the existing 

literature. 

Weinstein & Nicolich (1993) conducted the first research on this topic. Their 

model showed that there is a positive correlation between an individual’s perception of 

the effectiveness of the mitigation action to provide protection from the hazard and the 

actual adoption of the action (Weinstein & Nicolich, 1993). In a study examining the 

prevalence of seismic hazard mitigation actions in over 1200 Los Angeles County and 

Bay area households, the perception of the cost of the mitigation action was found to 

play a significant role in the hazard mitigation decision making processes (Russell, 

Goltz, & Bourque, 1995). These researchers found that more expensive mitigation 

actions were far less likely to be adopted by participants (Russell et al., 1995). Two 
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studies examined respondents’ perceptions of the cost of the action and the perceived 

efficacy of the action to protect persons and property from seismic hazards (Lindell & 

Prater, 2002; Lindell & Whitney, 2000). Unlike Russell et al. (1995), these two studies 

did not find the cost of the mitigation action to be significantly correlated with either 

intention to complete the action or actual adoption (Lindell & Prater, 2002; Lindell & 

Whitney, 2000). However, the findings from both Lindell & Whitney (2000) and 

Lindell & Prater (2002) showed that perceived efficacy to protect lives and property 

were positively, significantly correlated with both the participants’ intentions to 

complete the action and the actual adoption of the action. 

This thesis research aims to provide a greater understanding of the influence of 

the individual homeowner’s perception of the characteristics of mitigation actions on 

the hazard mitigation decision making processes. By including the perceptions about 

the cost of the mitigation action, the effort it takes to install the action, the potential 

resale value of the action, and the action’s ability to protect lives and property as 

measures in this analysis, hopefully a greater understanding of the potential 

impediments to purchasing these mitigation actions can be gained and ultimately 

overcome to increase the prevalence of these actions in coastal households nationwide. 

2.5 Existing Literature Relevant to Control Variables 

My review of the existing literature indicated that two additional concepts were 

important to include in order to capture the entireties of the hurricane mitigation 

decision making experiences and processes undergone by individual homeowners. 

These concepts are prior hurricane experience and a household’s socioeconomic 

status. Though these concepts fall outside of the components included in the theory of 

planned behavior, the existing literature indicates that these concepts influence both 
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the way individuals think about hurricanes and their ability to afford mitigation 

actions. Because of this, these concepts were included as control variables during 

analysis. 

Previous research studies on hazard mitigation have frequently included prior 

hazard experience as a variable (Atreya et al., 2015; Baumann & Sims, 1978; Becker 

et al., 2013; Botzen & van den Bergh, 2012; Browne & Hoyt, 2000; Grothmann & 

Reusswig, 2006; Lindell & Hwang, 2008; Lindell et al., 2009; Peacock, 2003; Petrolia 

et al., 2013). Each of these studies examined the influence of prior hazard experience 

on willingness to pay for both mitigation actions and hazard insurance. 

Several studies found that prior hazard experience was positively, significantly 

correlated with intention to complete mitigation actions (Grothmann & Reusswig, 

2006; Lindell & Hwang, 2008; Lindell et al., 2009; Peacock, 2003). Of these studies, 

three focused specifically on flood hazards (Grothmann & Reusswig, 2006; Lindell & 

Hwang, 2008; Peacock, 2003). These findings indicate the importance of the inclusion 

of prior hurricane experience as a control variable for this thesis research.  

The existing literature has also explored the influence of prior hazard 

experience on demand for hazard insurance. These findings can also be used to better 

understand the influence of prior experience on intention to complete mitigation 

actions. Currently, there are mixed results on the influence of prior flood experience 

on the demand for hazard insurance. Browne and Hoyt (2000) estimated a demand 

model from flood insurance data, which indicated that prior flood experience 

significantly increased the purchase of flood insurance. In numerous studies of 

southern, coastal floodplain residents, prior flood experience was found to be 

positively correlated with flood insurance demand (Atreya et al., 2015; Baumann & 
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Sims, 1978; Petrolia et al., 2013). Though most studies found prior experience to have 

a positive effect on the demand for hazard insurance, one study does suggest that prior 

flood experience may lower the demand for flood insurance. In a study conducted with 

floodplain residents in the Netherlands, Botzen & van den Bergh (2012) found that 

prior flood experiences resulted in lower (though non-significant) willingness to pay 

for hazard insurance. However, this difference may be attributed to the high 

prevalence of community-level mitigation actions employed in the Netherlands.  

Regardless, these findings about the demand for hazard insurance suggest that prior 

hazard experience is an important element of the mitigation decision making process. 

The second concept included as a control variable during analysis was a 

household’s socioeconomic status. Prior studies found income to be positively 

correlated with completion of mitigation actions (Grothmann & Reuswigg, 2006; 

Peacock, 2003). In a study of residents residing in flood-prone urban Germany, 

Grothmann & Reuswigg (2006) found that higher incomes were correlated with the 

purchase of flood protection devices. Similarly, Peacock (2003) found that higher 

incomes were positively correlated with the prevalence of envelope and shutter 

coverage among Florida participants. Income was also found to positively influence 

the demand for hazard insurance (Botzen & van den Bergh, 2012; Browne & Hoyt, 

2000; Landry & Jahan-Parvar, 2011; Petrolia et al., 2013). Several of these studies 

created flood demand models for the coastal regions of the United States, which 

showed that income was positively correlated with demand for flood insurance 

(Browne & Hoyt, 2000; Landry & Jahan-Parvar, 2011; Petrolia et al., 2013). Botzen & 

van den Bergh (2012) found income of the residents of flood-prone regions of the 

Netherlands to be positively correlated with willingness to pay for flood insurance. 
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These significant findings indicate that socioeconomic status is an important concept 

when considering hurricane mitigation decision making processes. 

Figure 3 again depicts the theory of planned behavior as seen previously in 

Chapter 1. However, this figure also includes the relevant concepts for each of the 

theory’s components that is utilized in the analyses discussed at length in the 

following chapters. 

 

Figure 3 Theory of Planned Behavior Diagram with Measures 
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Chapter 3 

METHODOLOGY 

The survey data used for this thesis was collected as a part of an 

interdisciplinary National Science Foundation funded project. This project, titled “An 

Interdisciplinary Approach to Modeling Multiple Stakeholder Decision-making to 

Reduce Regional Natural Disaster Risk,” aims to develop a framework incorporating 

five models which represent the hurricane mitigation action behaviors and decisions of 

homeowners, insurers, and the government. Through the use of relevant sociological, 

economic, and engineering concepts, these five models aim to realistically represent 

the following: (1) government regulation and incentive decisions, (2) insurer pricing 

and risk transfer decisions, (3) insurer competition, (4) individual homeowner 

purchase and retrofit decisions, and (5) a regional loss and retrofit simulation model 

(Wang, Davidson, Trainor, Nozick, & Kruse, 2017; Xu, Nozick, Kruse, Davidson, & 

Trainor, 2017; Jasour, Davidson, Trainor, Kruse, & Nozick, R&R). The data used to 

inform these models was obtained through a mailed survey. Mailed surveys are a 

useful tool for accurately representing participants’ complex decisions and judgments 

because they allow respondents to share the nuances of these processes in an efficient 

manner (Slovic, Fischhoff, & Lichtenstein, 2000). As such, a mailed survey was an 

appropriate instrument to collect data about individual homeowners’ hurricane 

mitigation decision making processes.  

The mailed paper survey was distributed from the University of Delaware’s 

Disaster Research Center to 2500 randomly selected households. This sample was 

purchased from Genesys, a branch of the Marketing Systems Group, which utilizes the 

United States Postal Service’s address database system to select random addresses for 
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research purposes (Marketing Systems Group, 2017). This sample consisted of only 

single-family households located in the eastern half of the state of North Carolina. In 

order to be eligible to participate in the survey, respondents had to be at least 18 years 

old, own and live in the property the survey was mailed to, and contribute to the 

household’s property insurance and home improvement decision making process. 

3.1 Survey Distribution Procedures 

The survey was distributed following the Dillman (2007) procedures. Dillman 

(2007) recommends the following five elements in order to achieve high survey 

response rates: respondent-friendly surveys, four contacts through first-class mail, 

stamped return envelopes, personalization of correspondence, and prepaid financial 

incentives (p. 150-153). The project team spent a great deal of time and effort to 

ensure that the survey was easy to understand and was as brief as possible in order to 

produce respondent-friendly surveys. Additionally, our survey involved four contacts 

through first-class mail. An initial contact postcard was mailed out in late January 

2017 indicating that the household’s participation in a scientific research study was 

being requested. One week after the postcards were sent, the first wave of surveys was 

mailed out with a one dollar bill incentive and a stamped return envelope. Two weeks 

later, a second wave of surveys was mailed out and a final, third wave was sent out 

two weeks after that. In an effort to ensure personalization, the survey began with a 

personalized note from two of the project’s principal investigators. 

In keeping with Dillman’s (1991) procedures for self-administered mail 

surveys, we aimed to minimize sampling, noncoverage, nonresponse, and 

measurement errors. Sampling error occurs when certain members of the population 

are excluded from participation in the survey (Dillman, 1991). In an effort to correct 
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for sampling error, a large sample was utilized that is representative of the residents of 

the eastern half of North Carolina. To avoid noncoverage error, all members of the 

population residing in the eastern half of North Carolina needed to have the 

opportunity to be included in our survey’s sample (Dillman, 1991). Unfortunately, our 

survey does exclude certain members of the population, including persons who are 

renters. However, the choice to utilize a sample of 2500 residents is a direct 

representation of the desire to take every effort to avoid exclusion. Nonresponse error 

occurs when members of the sample choose not to complete the survey questions 

(Dillman, 1991). Of the surveys returned to the DRC, only 6% were partially 

completed so nonresponse error is not a concern. In order to combat nonresponse 

error, the surveys mailed in the first wave each included a one dollar bill as a monetary 

incentive for the homeowners’ participation. Response rates to mailed surveys 

continue to decline (Fulton, 2016; Robb, Gatting, & Wardle, 2017; Tourangeau & 

Plewes, 2013). The one dollar bill was included because recent research has 

determined that the inclusion of a small monetary incentive increases response rates 

(Robb et al., 2017). Finally, measurement error is a problem that arises when 

participants are unable to accurately answer the survey questions (Dillman, 1991). 

Each question in our survey was meticulously edited and rephrased to ensure that the 

questions would be as clear and concise as possible for participants. Additionally, a 

small pretest was conducted and some survey items were rephrased based on the 

feedback of the pretest participants. 

The American Association for Public Opinion Research (AAPOR) calculator 

was used to determine the relevant response rates for the survey (American 

Association for Public Opinion Research, 2017). Based on the AAPOR calculator, the 
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response rate ranges from a minimum of 10% to a maximum of 69%. The calculated 

cooperation rate is 90%. The calculated refusal rate ranges from a minimum of 1% to 

a maximum of 7%. Finally, the calculated contact rate ranges from a minimum of 17% 

to a maximum of 84%. 

3.2 Variables Used from the Survey 

In total, one dependent variable, eleven independent variables, and two control 

variables were utilized for this thesis analysis. The following subsections describe how 

these variables were captured in the survey. 

3.2.1 Dependent Variable 

The dependent variable for this study is intention to complete hurricane 

mitigation actions. The survey asked respondents to indicate their intention to 

complete each of the eight hurricane mitigation actions included in the survey. The 

question stated, “For this question, we would like you to imagine that you moved to a 

new home that did not have any of the following features. With that assumption, tell 

us if you would add each feature within five years.” The response set for each of the 

hurricane mitigation actions was “Yes”, “No”, and “Not Sure”. Specifically, the eight 

actions included in the survey are wind resistant shingles, the application of special 

foam adhesive under the roof, hurricane shutters, impact resistant windows, the use of 

hurricane straps to connect the walls and roof, the elevation of appliances above flood 

levels, water resistant siding, and the elevation of the home on piles. 

3.2.2 Independent Variables 

For the purposes of this thesis analysis, eleven independent variables from the 

overall study were utilized. Each of these independent variables fall within the three 
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components from the theory of planned behavior shown to influence an individual’s 

intention to complete a mitigation action.  

3.2.2.1 Attitudinal Component Independent Variables  

There are five independent variables that fall under the theory’s attitudinal 

component. The first of these independent variables is emotion. For emotion, the 

survey asked, “Which of the following emotions do you feel when you think about 

hurricanes? (Select all that apply.)”. The response set was “Angry”, “Anxious”, 

“Calm”, “Capable”, “Exhilarated”, “Indifferent”, “Repulsed”, “Resigned”, “Scared”, 

and “Other:”. Dread, fear, and worry were also independent variables for this factor. 

For these variables, the survey asked, “To what degree do you experience each of the 

following emotions when it comes to hurricanes? (Select one box for each emotion.)”. 

The response set for each was a five-point Likert scale ranging from “Not at all” to 

“An extreme amount.” The final independent variable for this component is risk 

perception. For this variable, the survey asked three questions regarding the likely 

damage, disruption, and injury a hurricane could cause. The question stated, “If a 

hurricane affects North Carolina, how likely is it to cause…a. Significant damage to 

your home?; b. Significant disruption to your life?; c. An injury or the death of 

someone close to you?.” The response set was a five-point Likert scale ranging from 

“Very unlikely” to “Very likely”. 

3.2.2.2 Subjective Norm Component Independent Variables 

One independent variable falls under the theory’s subject norm component. 

This independent variable is the influence of family and friends. The survey asked 

respondents to indicate “Yes” or “No” if in the past they had ever had the experience 
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of “Family or friends strengthened their homes.” They were then also asked, “Did 

having this experience make you consider buying more insurance or strengthening 

your home to protect it from hurricanes?” The response set was “Yes”, “No”, and 

“N/A”. 

3.2.2.3 Perceptions of the Characteristics Component Independent Variables 

The final independent variables involved the respondent’s perceptions of the 

characteristics of the eight mitigation actions; cost, effort, resale value, and protective 

value. The question for cost asks respondents to indicate “Yes” or “No” to the 

statement, “The cost of this feature is too high.” The question for effort asks 

respondents to indicate “Yes” or “No” for each of the eight mitigation actions to the 

statement, “This feature requires too much effort to install.” The question for resale 

value for the eight mitigation actions asks respondents to indicate “Yes” or “No” to 

the statement, “This feature would add value if I sell my home.” Finally, the questions 

for protective value asks respondents to indicate “Yes” or “No” to two statements: 

“This feature would protect lives” and “This feature would protect my property.” 

3.2.3 Control Variables 

Finally, the analysis utilized two control variables from the survey. The first 

control variable was prior hurricane experience. The question in the survey capturing 

that was “The following is a list of hurricanes that have affected North Carolina over 

the last 20 years. For each hurricane that occurred while you lived here, please 

indicate if you personally had each experience during that event.” The response set 

was “Yes” or “No” to the eleven hurricanes. The second control variable is socio-

economic status. This variable was captured from three questions in the survey. The 
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first question inquired about annual household income: “Please mark the income range 

that best describes your annual household income from all sources. This is before 

taxes and other deductions.” The response set was “$0 - $14,999”, “$15,000 - 

$34,999”, “$35,000 - $49,999”, “$50,000 - $74,999”, “$75,000 - $99,999”, $100,000 - 

$149,999”, “$150,000 - $249,999”, and “$250,000+”. The second question inquired 

about net worth: “Which of the following categories best captures your net worth? By 

net worth, we mean the total value of cash, checking, savings, investments, and 

property of your household minus any loans.” The response set was “$0 - $49,999”, 

“$50,000 - $99,999”, “$100,000 - $149,999”, “$150,000 - $199,999”, “$200,000 - 

$299,999”, “$300,000 - $399,999”, “$400,000 - $499,999”, and “$500,000+”. The 

third and final question inquired about the household’s total outstanding debt: “What 

is your best estimate of how much you owe on any mortgages, home equity loans, 

home equity lines of credit, or other second mortgages? Total outstanding debt: $___.”  

3.3 Data Analysis Methodology 

My approach to data analysis followed the steps recommended by Sahu 

(2013b). The software utilized for data analysis was IBM SPSS Statistics 24 (IBM 

Analytics, 2018). Once data collection and entry were completed, Sahu (2013b) calls 

for the raw data to be scrutinized and edited. Through this process, errors in data entry 

were fixed and the accuracy of the data was assured (Sahu, 2013b). Next, basic 

descriptive statistics and tests of the assumptions of the specific statistical tests utilized 

during this analysis were completed. The descriptive statistics for the raw data are 

discussed at greater length in the next chapter and can be found in their entireties in 

Appendix B. These processes indicated which variables needed to be reclassified from 

their existing categories in to new categories that were more appropriate for this data 
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analysis (Sahu, 2013b.) The reclassified variables will be explained below in the same 

order as the previous sections: dependent variables, then independent variables 

organized by component, and finally control variables. 

3.3.1 Reclassified Dependent Variables 

From the raw data, there are 8 measures: (1) ADDSHINGLES, (2) 

ADDFOAM, (3) ADDSHUTTERS, (4) ADDWINDOWS, (5) ADDSTRAPS, (6) 

ADDAPPLIANCES, (7) ADDSIDING, and (8) ADDPILES. For each of these 

measures, respondents had the option to respond either “Yes”, “No”, or “Not Sure”; 

however, for the sake of this analysis the “Not Sure” responses were excluded due to 

the lack of directionality associated with that response. A second reclassification was 

also necessary for these variables. Several of the mitigation actions included in the 

survey serve similar purposes; thus, it is unlikely that homeowners would complete 

both of those actions. For instance, if a homeowner chose to elevate their home on 

piles, it would be redundant to also elevate their appliances. Additionally, a 

homeowner would likely only take one action to protect their windows or improve 

their sealant on their home. The Insurance Institute for Business & Home Safety 

FORTIFIED Home Hurricane Program Gold Standards were used as a reference for 

these reclassifications (Malik et al., 2013). For the purposes of analysis, a dummy 

dependent variable, ADDANY, was also created which represented whether a 

homeowner would be willing to complete any of the eight mitigation actions. The 

following table depicts the six reclassified dependent variables that were utilized for 

data analysis. The descriptive statistics for these variables can also be found in 

Appendix B. 
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Table 1 Reclassified Dependent Variables 

Raw Variable/s Recoding Process Reclassified Variable 

ADDAPPLIANCES, ADDPILES Exclusion of “Not sure” responses; 

Recoded to reflect 0 = Yes to at 

least one elevation protective 

measure; 1 = No to both 

ELEVATION 

ADDWINDOWS, 

ADDSHUTTERS 

Exclusion of “Not sure” responses; 

Recoded to reflect 0 = Yes to at 

least one windows protective 

measure; 1 = No to both 

WINDOWS 

ADDSHINGLES, ADDFOAM Exclusion of “Not sure” responses; 

Recoded to reflect 0 = Yes to at 

least one sealant protective 

measure; 1 = No to both 

SEALANT 

ADDSIDING Exclusion of “Not sure” responses; 

0 = Yes; 1 = No 

SIDING 

ADDSTRAPS Exclusion of “Not sure” responses; 

0 = Yes; 1 = No 

STRAPS 

ADDAPPLIANCES, ADDFOAM, 

ADDPILES, ADDSHINGLES, 

ADDSHUTTERS, ADDSIDING, 

ADDSTRAPS, ADDWINDOWS 

Exclusion of “Not sure” responses; 

Recoded to reflect 0 = Yes to at 

least one protective measure; 1 = 

No to all protective measures 

ADDANY 
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3.3.2 Reclassified Independent Variables – Attitudinal Component 

As mentioned in section 3.2.2.1, there are 16 measures from the raw data 

relevant to the attitudinal component. Of these, 13 measures were reclassified for the 

purposes of data analysis while the other three were utilized in their original form. As 

discussed in Chapter 2, an aim of this analysis was to fill a gap in the existing 

literature and try to better understand how different types of emotions impact the 

mitigation decisions made by individual homeowners. Three types of emotional 

responses were prevalent in the existing literature: negative, positive, and a lack of 

emotional response. Measures from the raw data aligned with each of these types of 

emotional response and they were recoded to become the reclassified variables, 

NEGATIVEEMOTION, POSITIVEEMOTION, and NOEMOTION. Table 2 on the 

next page depicts the measures used to inform each of the new variables. 

Risk perception has also been shown to impact the mitigation decision making 

processes of individual homeowners (Asgary & Willis, 1997; Becker et al., 2013; Ge 

et al., 2011; Lindell & Hwang, 2008; Lindell & Whitney, 2000; Lindell et al., 2009; 

Peacock, 2003). The three risk perception measures from the raw data are 

LIKELYDISRUPT, LIKELYDAMAGE, and LIKELYINJURY. However, for the 

purposes of this analysis it was best to only have one measure of risk perception. Thus, 

those three measures were recoded to create a single variable, RISKPER, 

representative of the total range of hurricane risk perception of the respondent. The 

descriptive statistics for these four new measures can be found in Appendix B. 
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Table 2 Attitudinal Component Reclassified Variables 

Raw Variable/s Recoding Process Reclassified 

Variable 

EMOTIONAnger, 

EMOTIONAnxious, 

EMOTIONRepulsed, 

EMOTIONScared 

0 = If respondent indicated they felt angry, 

anxious, repulsed, or scared about hurricanes, 

they had a negative emotional response; 1 = 

No negative emotional response 

NEGATIVEEMOTION 

EMOTIONCalm, 

EMOTIONCapable, 

EMOTIONExhilarated 

0 = If respondent indicated they felt calm, 

capable, or exhilarated about hurricanes, they 

had a positive emotional response; 1 = No 

positive emotional response 

POSITIVEEMOTION 

EMOTIONIndifferent, 

EMOTIONResigned 

0 = If respondent indicated they felt 

indifferent or resigned about hurricanes, they 

had no emotional response; 1 = Respondent 

had an emotional response 

NOEMOTION 

3.3.3 Reclassified Independent Variables – Subjective Norm Component 

The four measures from the raw data representative of this component were 

FAMSTRGHA, FAMSTRGHB, FAMSTRGTHFUTUREA, and 

FAMSTRGTHFUTUREB. Together, the ‘A’ and ‘B’ raw measures represent whether 

a respondent knows anyone who has recently strengthened their home against 

hurricanes. For analysis purposes, it was necessary to combine these raw measures in 

to two reclassified variables: INFLUENCEPAST and INFLUENCEFUTURE. Table 3 

depicts how these measures were reclassified, and Appendix B shows the descriptive 

statistics for the new variables. 
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Table 3 Subjective Norm Component Reclassified Variables 

Raw Variable/s Recoding Process Reclassified 

Variable 

FAMSTRGTHA, 

FAMSTRGTHB 

Excluded respondents who did not know anyone 

who previously strengthened their home; 0 = 

Yes, respondent knows someone who 

strengthened their home; 1 = No respondent does 

not 

INFLUENCEPAST 

FAMSTRGTHFUTUREA, 

FAMSTRGTHFUTUREB 

Excluded respondents who did not anticipate 

anyone they knew would strengthen their home; 

0 = Yes, respondent thinks someone they know 

might strengthen their home; 1 = No respondent 

does not 

INFLUENCEFUTURE 

3.3.4 Reclassified Independent Variables – Perceptions of the Characteristics 

Component 

Section 3.2.2.3 details how the raw data captures the perceptions of five 

different characteristics of each of the eight mitigation actions. For the sake of 

multivariate analyses, five new variables were created which represent the 

respondent’s overall perceptions of each of the five different characteristics. These 

new variables are dummy variables, where 0 = Yes, a respondent had an overall 

positive perception of the characteristic or 1 = No, the respondent had a negative 

overall perception of the characteristic. The five new variables are: COSTDUMMY, 

EFFORTDUMMY, VALUEDUMMY, LIVESDUMMY, and PROPERTYDUMMY. 

The descriptive statistics for these new variables can be found in Appendix B.  
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3.3.5 Reclassified Control Variables 

Several measures from the raw data were used to create new control variables 

for the purposes of analysis. The raw data captured if respondents had personally 

experienced any of the eleven hurricanes to impact North Carolina in the last twenty 

years. This raw data is very similar to a popular concept in the existing literature 

known as prior experience. For the purposes of analysis, a respondent’s prior 

experience was best represented by recoding their eleven individual hurricane 

experiences to one dummy variable, PRIOREXPERIENCE, where 0 = Yes, a 

respondent’s life has been disrupted by a hurricane or 1 = No, a respondent’s life has 

not been disrupted by a hurricane. It is worth noting that the most recent hurricane to 

have impacted North Carolina at the time of data collection was Hurricane Matthew in 

2016. The descriptive statistics for PRIOREXPERIENCE can be found in Appendix 

B. 

The measures, INCOME, NETWORTH, and LOANDEBT, were used to 

create a new variable that estimates the respondent’s socioeconomic status. Prior 

research has often only assessed the effect of income on mitigation decision making 

(Botzen & van den Bergh, 2012; Browne & Hoyt, 2000; Grothmann & Reusswigg, 

2006; Landry & Jahan-Parvar, 2011; Peacock, 2003; Petrolia et al., 2013). The choice 

to incorporate socioeconomic status in to this analysis is an effort to determine if the 

entireness of a person’s economic reality does impact their mitigation decision making 

processes. The variable used in analysis, SES, was calculated by adding INCOME to 

NETWORTH and then subtracting LOANDEBT. Given that the raw data for 

INCOME and NETWORTH were collected in ranges in the survey, these calculations 

resulted in lower and upper estimates of the SES for each respondent. The calculated 

SES values were then assigned to one of the following categories: 0 = “In Debt”, 1 = 
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“$1 - $150,000”, 2 = “$150,001 - $300,000”, 3 = $300,001 - $500,000”, and 4 = “> 

$500,000”. The descriptive statistics for SES can be found in Appendix B. 

3.4 Bivariate Data Analysis 

After the necessary variables were reclassified, bivariate data analysis was 

used to determine the individual relationships present between each of the independent 

variables and the intention to complete each of the mitigation actions. The statistical 

tests used for these purposes included the following: Cramer’s V test, Kruskal-Wallis 

test, Mann-Whitney U test, Pearson’s chi-square, and Phi test. The results of the 

bivariate analyses are discussed at greater length in Chapter 4. The complete results 

can be found in Appendix C. 

3.5 Multivariate Data Analysis 

Following the completion of the bivariate data analysis, the next step was to 

employ the multivariate analysis technique, which allowed for more than two 

variables to be analyzed at a time. Given the nature of the dependent variables, it was 

appropriate to utilize the binary logistic regression approach. However, this approach 

was unable to be performed due to a limited number of responses for the variables. 

The minimum threshold to perform this technique was not met for any of the six 

binary dependent variables previously mentioned. Instead, the raw data for the eight 

mitigation actions was again reclassified. This time an interval variable, 

OVERALLINTENTION, was created to represent a respondent’s overall willingness 

to add the five types of mitigation actions. The scale for OVERALLINTENTION was 

0 to 5, where 0 represents the respondent did not indicate they would add any 

mitigation actions and 5 represents the respondent indicated they would all five types 



 43 

of mitigation actions. The frequencies for this variable can be seen in Table 4. As can 

be seen in the table, the mode is zero and the median is one intended completed 

mitigation actions. The mean is 1.49 actions, with a standard deviation of 1.575 

actions. 

Table 4 Overall Intention Dependent Variable Descriptive Statistics 

Intended total mitigation actions Frequency Percent Cumulative Percent 

0 86 42.6 42.6 

1 27 13.4 55.9 

2 26 12.9 68.8 

3 39 19.3 88.1 

4 15 7.4 95.5 

5 9 4.5 100.0 

Total (32 missing) 202 100.0  

The creation of the overall intention variable meant that it was possible to 

utilize linear regression as a multivariate analysis approach. In a regression analysis, 

the dependent variable is the function of one or more independent variables and any 

error existent in the dataset (Sahu, 2013a). By utilizing this technique, it was possible 

to create a multiple regression equation to model which independent variables 

significantly influence the willingness to complete mitigation actions (Sahu, 2013a). 

Specifically, a stepwise regression technique was utilized. With this technique, the 

contribution of each independent variable is assessed at every step of the regression 

(Lindeman, Merenda, & Gold, 1980b). This technique allows for the most efficient 

equation to be determined by ultimately selecting a smaller subset of the total possible 
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independent variables (Lindeman et al., 1980b).  The results of the statistical tests and 

the multivariate analyses will be presented in Chapter 4.  
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Chapter 4 

RESULTS & DISCUSSION 

This chapter presents the findings of the statistical analyses conducted using 

the collected survey data. This section begins by presenting the descriptive statistics 

for all independent, dependent, and control variables utilized during analysis. Section 

4.3 presents and discusses the findings of the bivariate analyses. Finally, the chapter 

concludes with a presentation of the results of the multivariate analyses, including the 

tests of assumptions and an overall model of the variables which impact the intention 

of individual homeowners to complete mitigation actions. 

4.1 Description of Sample Respondents 

Respondents were asked to complete several questions to indicate demographic 

characteristics. It is important to note that not all respondents completed all questions. 

Table 5 provides a comparison of the demographic characteristics of the sample (n = 

234), the subset of the sample used to create model (n = 45), and the U.S. Census 

statistics for the state of North Carolina. The U.S. Census statistics were obtained from 

the 2016 American Community Survey (United States Census Bureau, 2016).  

The age of respondents ranged from 26 to 96 years old. Notably, the median 

age of the sample and sub-sample is far older than that of the population of the state of 

North Carolina. Though the racial and ethnic representation varied from that of the 

population, respondents in the sample and sub-sample did still capture the diversity 

present in the overall population. The gender breakdown of the sample and sub-sample 

was very comparable to that of the population. The sample had a greater total 

percentage of high school graduates. Finally, the percentage of respondents in the 

sample residing in single family homes was comparable to that of the population. 
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Table 5 Sample Demographic Characteristics 

Median Age 

North Carolina Census Sample Sub-Sample 

38.3 61 54 

% White 

North Carolina Census Sample Sub-Sample 

69.2% 80.8% 86.7% 

% Black 

North Carolina Census Sample Sub-Sample 

21.5% 10.3% 8.9% 

% Hispanic   

North Carolina Census Sample Sub-Sample 

8.9% 2.7% 0% 

Gender   

North Carolina Census Sample Sub-Sample 

48.6% Male, 51.4% Female 48.2% Male, 51.8% Female 48.9% Male, 51.1% Female 

Educational Attainment: % High School Graduates 

North Carolina Census Sample Sub-Sample 

86.3% 98.7% 100% 

% Residing in Single-family homes 

North Carolina Census Sample Sub-Sample 

87.9% 88.3% 91.1% 
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4.2 Descriptive Statistics 

These analyses incorporated 63 total measures, representing one dependent 

variable, 49 independent variables, and two control variables. The measures of central 

tendency for these measures will be presented and discussed in this section in the 

following order: dependent variable first, independent variables in order of the 

hypotheses, and control variables last. Please refer to Appendix B for tables depicting 

the complete descriptive statistics.  

Seven measures were used to represent the dependent variable in bivariate and 

multivariate analyses. Five of these measures represented a homeowner’s intention to 

complete each of these mitigation actions individually: ELEVATION, SEALANT, 

SIDING, STRAPS, and WINDOWS. Another measure, ADDANY, represents the 

homeowner’s intention to complete any mitigation action. Finally, the measure, 

OVERALLINTENTION, is an interval measure representing the total number of 

mitigation actions the homeowner intends to complete. The relevant measures of 

central tendency can be seen in Table 5 on the next page.  

Table 6 Dependent Variables – Measures of Central Tendency 

 Elevation Sealant Siding Straps Windows Add 

Any 

Overall 

Intention 

Mode No No No No Yes Yes 0 

Median n/a n/a n/a n/a n/a n/a 1 

Mean n/a n/a n/a n/a n/a n/a 1.49 

 

It is worth noting that most respondents indicated they would have intentions 

to complete at least one mitigation action. However, the mode for the different 
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measures of the individual mitigation actions were no intention, except for the 

WINDOWS measure. Considered together, these measures suggest that most 

respondents would only complete at most one mitigation action, if any. This is further 

supported by the measures of central tendency for the OVERALLINTENTION 

measure, where the mode is zero intended actions and the median and mode are both 

one intended action. 

For Hypothesis 1a, four measures were used: dread, fear, worry, and risk 

perception. The relevant measures of central tendency for these measures can be found 

in Table 6 below. 

Table 7 Hypothesis 1a Independent Variables – Measures of Central Tendency 

 Dread Fear Worry Risk Perception 

Mode A little A little A little 3 

Median A little A little A little 5 

Mean n/a n/a n/a 4.78 

The measures of central tendency in Table 6 show that respondents had very 

similar feelings of dread, fear, and worry directed towards hurricanes. In fact, 

respondents only dreaded, feared, and worried about hurricanes a little. With regards 

to risk perception, the measures of central tendency ranged from 3 to 5 out of a 

possible score of 12. These scores suggest that respondents have low overall risk 

perception with regards to how likely it is hurricanes may impact their lives in the 

future. These measures of central tendency for risk perception align with the findings 

of the existing literature. Given that extensive research has shown persons residing in 

hazard-prone areas underestimate their risk, it is not surprising that these respondents 
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have a low hurricane risk perception (Kates, 1962; Slovic et al., 1974; Slovic et al., 

1976). 

The analyses for Hypothesis 1b utilized three measures. In the survey, one 

question asked respondents to select any from a series of nine emotions they felt about 

hurricanes. From the nine possible emotions, four reflected a negative emotional 

response, three reflected a positive emotional response, and two reflected the lack of 

an emotional response. The complete descriptive statistics for these measures can be 

found in Appendix B. Of the 232 respondents who completed the question, 66.4% 

experienced some type of an emotional response. 56.4% of the 232 respondents had a 

negative emotional response directed towards hurricanes, while 36.6% had a positive 

emotional response. For the purposes of this study, it is important to note that the 

respondents did have a variety of types of emotional responses towards hurricanes. It 

is also important to note that respondents could have selected anywhere from zero to 

nine emotions. However, the greatest number of emotions selected by any respondent 

was four. This suggests two things: that respondents can distinguish between their 

emotions and that they are not overwhelmed emotionally by the thought of a potential 

hurricane impacting their homes. Considering the work of Frijda (1986a; 1986b), the 

low levels of reported emotional responses suggests that these homeowners may not 

be having adequate emotional responses to serve as hurricane “relevance detectors” to 

spark the interest of these homeowners to complete mitigation actions. 

Two measures were used in the analyses for Hypothesis 2. While both 

variables reflect the influence of family and friends, one reflects their prior behavior 

and the other reflects their potential future behavior. Unlike the other measures, the 

values for N for these two measures are not 234 because not all respondents knew 
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individuals whom had completed protective actions. The descriptive statistics for these 

two measures are shown below in Table 7.  Of the respondents to whom this measure 

was applicable, most indicated that the behavior of their family or friends either did or 

potentially could make them consider installing mitigation actions. These responses 

are consistent with a study conducted by Peacock (2003) where the mitigation 

behavior of neighbors influenced homeowners’ envelope and shutter coverage. 

Table 8 Hypothesis 2 Independent Variables – Descriptive Statistics 

Measure Name N Missing Yes (#|%) No (#|%) 
Influence – Prior Behavior 33 201 19 58% 14 42% 

Influence – Future Behavior 67 167 35 52% 32 48% 

The analyses for Hypothesis 3 utilized 45 measures. For each of the eight 

mitigation actions included in the survey, five measures were used to determine the 

respondent’s perceptions of the characteristics of that action. Table 8 depicts the 

descriptive statistics for the perceptions of the characteristics of the wind resistant 

shingles. As shown in the table, respondents generally had favorable views of the 

effort it takes to install the shingles, their potential resale value, and the ability of the 

action to protect property.  

Table 9 Descriptive Statistics for Wind-Resistant Shingles 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Shingles Cost 197 37 91 46% 106 54% 

Shingles Effort 190 44 116 61% 74 39% 

Shingles Value 202 32 133 66% 69 34% 

Shingles Lives 196 38 73 37% 123 63% 

Shingles Property 205 29 160 78% 45 22% 
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Similar to the perceptions for wind resistant shingles, respondents also had 

generally favorable views of the special foam adhesive’s potential resale value and 

ability to protect property. The following table depicts the descriptive statistics for the 

perceptions of the characteristics of the special foam adhesive under the roof. 

Table 10 Descriptive Statistics for Special Foam Adhesive 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Foam Cost 186 48 75 40% 111 60% 

Foam Effort 179 55 76 42% 103 58% 

Foam Value 187 47 96 51% 91 49% 

Foam Lives 190 44 68 36% 122 64% 

Foam Property 194 40 139 72% 55 28% 

The data shows that respondents had positive perceptions of the protective 

value of the ability of hurricane shutters to protect both lives and property. Table 10 

shows the descriptive statistics for the perceptions of characteristics of hurricane 

shutters.  

Table 11 Descriptive Statistics for Hurricane Shutters 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Shutters Cost 195 39 73 37% 122 63% 

Shutters Effort 187 47 98 52% 89 48% 

Shutters Value 193 41 100 52% 93 48% 

Shutters Lives 197 37 137 69% 60 31% 

Shutters Property 200 34 153 76% 47 24% 

With regards to the perceptions of impact resistant windows, most respondents 

indicated that they had positive views of the potential resale value of the action and the 

ability of the action to protect lives and property. Table 11 displays the descriptive 

statistics for the perceptions of the characteristics for impact resistant windows. 
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Table 12 Descriptive Statistics for Impact Resistant Windows 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Windows Cost 198 36 64 32% 134 68% 

Windows Effort 188 46 86 46% 102 54% 

Windows Value 192 42 135 70% 57 30% 

Windows Lives 200 34 172 86% 28 14% 

Windows Property 201 33 177 88% 24 12% 

Most respondents had positive perceptions of the characteristics of hurricane 

straps/ties, except for the perceived potential resale value. One hundred eight 

respondents (56%) indicated that they had a negative perception of this characteristic. 

The descriptive statistics for the other characteristics are shown below in Table 12.  

Table 13 Descriptive Statistics for Hurricane Straps/Ties 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Straps Cost 194 40 111 57% 83 43% 

Straps Effort 188 46 105 56% 83 44% 

Straps Value 192 42 84 44% 108 56% 

Straps Lives 191 43 124 65% 67 35% 

Straps Property 193 41 130 67% 63 33% 

For the elevated appliances action, most respondents had negative perceptions 

for all five of the characteristics. The complete descriptive statistics can be seen in 

Table 13.  

Table 14 Descriptive Statistics for Elevated Appliances 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Appliances Cost 189 45 93 49% 96 51% 

Appliances Effort 180 54 94 52% 86 48% 

Appliances Value 187 47 48 26% 139 74% 

Appliances Lives 190 44 53 28% 137 72% 

Appliances 

Property 

191 43 91 48% 100 52% 
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For the water resistant siding action, the majority of respondents had positive 

perceptions for only one characteristic: the ability of the siding to protect property. 

Table 14 depicts the complete descriptive statistics for all five of the perceptions of the 

characteristics for this action.  

Table 15 Descriptive Statistics for Water Resistant Siding 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Siding Cost 189 45 79 42% 110 58% 

Siding Effort 179 55 83 46% 96 54% 

Siding Value 183 51 100 55% 83 45% 

Siding Lives 191 43 68 36% 123 64% 

Siding Property 191 43 131 69% 60 31% 

As was the case with the perceptions of the characteristics of elevated 

appliances, many of the respondents had negative perceptions of the characteristics of 

the home elevated on piles action. The descriptive statistics can be found in Table 15.  

Table 16 Descriptive Statistics for Home Elevated on Piles 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Piles Cost 194 40 50 26% 144 74% 

Piles Effort 186 48 39 21% 147 79% 

Piles Value 187 47 52 28% 135 72% 

Piles Lives 191 43 89 47% 102 53% 

Piles Property 196 38 94 48% 102 52% 

Upon comparison, the descriptive statistics representing the perceptions of the 

characteristics of the mitigation actions show several patterns. With regards to cost, 

most respondents have a negative perception of the total cost it takes to complete 

seven of the eight mitigation actions. Respondents only had a positive perception of 

the cost it takes to install hurricane straps/ties. These responses are similar to the 
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findings of Russell et al. (1995) whom claimed perception of cost was found to play a 

significant role in the hazard mitigation decision making processes. On the other hand, 

the majority of respondents have a positive perception of the abilities of six of the 

eight actions to protect property. These responses were expected based on the results 

of the existing literature that suggest positive perceptions of the effectiveness of the 

mitigation action play a significant role in the mitigation decision making process 

(Weinstein & Nicolich, 1993). Respondents only had a negative perception of the 

ability of the elevation-based mitigation actions (elevated appliances and home 

elevated on piles) to protect property. The other three characteristics, effort to install, 

resale value, and ability to protect lives, were split relatively evenly between positive 

and negative perceptions. 

Five final measures were used in the analyses for Hypothesis 3, which 

represented a respondent’s overall perceptions of the five different characteristics. 

Table 16 shows the descriptive statistics for these measures. Respondents had positive 

perceptions regarding the cost, effort to install, and ability to protect property of the 

mitigation actions. Most respondents had negative perceptions about the ability of 

mitigation actions to protect lives. Finally, respondents were evenly split between 

positive and negative perceptions about the potential added resale value. 

Table 17 Descriptive Statistics for Perception Dummy Variables 

Measure 

Name 

N Missing Positive Perception 

(#|%) 

Negative Perception 

(#|%) 
Cost Dummy 209 25 126 60% 83 40% 

Effort Dummy 201 33 106 53% 95 47% 

Value Dummy 203 31 101 50% 102 50% 

Lives Dummy 205 29 97 47% 108 53% 

Property Dummy 206 28 147 71% 59 29% 
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Two different measures were used as control variables in this analysis: prior 

hurricane experience and socioeconomic status. The descriptive statistics for prior 

hurricane experience can be seen in Table 17. As shown in the table, 75% of 

respondents have previously experienced a hurricane. 

Table 18 Descriptive Statistics for Prior Experience 

 Frequency Percent Cumulative Percent 

Yes 163 74.8 74.8 

No 55 25.2 100.0 

Total (16 missing) 218 100.0  

Table 18 depicts the descriptive statistics for the socioeconomic status 

measure. The median socioeconomic status of respondents falls within the range of 

$150,001 - $300,000. The mode socioeconomic status of respondents falls within the 

range of $1 - $150,000. 

Table 19 Descriptive Statistics for Socioeconomic Status 

 Frequency Percent Cumulative Percent 

In Debt 19 10.9 10.9 

$1 - $150,000 52 29.7 40.6 

$150,001 - $300,000 31 17.7 58.3 

$300,001 - $500,000 36 20.6 78.9 

$500,000+ 37 21.1 100.0 

Total (59 missing) 175 100.0  
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4.3 Bivariate Analyses 

As mentioned in Section 3.4, five bivariate statistical tests were used. The 

specific tests utilized were determined based on the nominal and ordinal nature of the 

data. Like the descriptive statistics section, the results of the bivariate analyses will be 

presented by hypotheses. This section only discusses the results that are significant at 

the .05 level. For the complete results, refer to Appendix C. 

For Hypothesis 1a, bivariate analysis tested for any existing relationships 

between intention to complete mitigation actions and the levels of risk perception, 

dread, fear, and worry respondents felt directed towards hurricanes. The only 

significant relationship was between elevation and fear. The results of the Pearson’s 

Chi-Square tests showed the presence of a significant relationship between fear and 

the intention to adopt the elevation-related mitigation actions. This relationship was 

significant at the .05 level: X2 (4, N = 176) = 9.686, p = .046. Furthermore, a Kruskal-

Wallis test showed that there was a statistically significant difference in intention to 

adopt the elevation-related mitigation actions between the different levels of fear, 

X2(4) = 9.631, p = .047, with a mean rank fear score of 99.50 for Not at All, 83.97 for 

Very little, 88.50 for A little, 89.35 for A moderate amount, and 70.17 for An extreme 

amount. These significant results suggest that how greatly a homeowner fears 

hurricanes can impact their willingness to elevate either their appliances or their home 

on piles. These results also support the state of the existing literature which suggests 

that homeowners who experienced negative affect directed towards hazards were 

significantly more likely to intend to complete mitigation actions (Terpstra, 2011). 

For Hypothesis 1b, the following statistical tests were used to test for 

relationships between the different types of emotional responses and the intention to 

complete mitigation actions: Mann-Whitney U test, Pearson’s Chi-Square test, and Phi 
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test. First, the results of these statistical tests were used to determine the presence of a 

relationship between having a negative emotional response directed towards 

hurricanes and the intention to complete mitigation actions. None of these results were 

significant at the .05 level. Next, these tests were also applied to determine if there 

was a relationship between having a positive emotional response directed towards 

hurricanes and the intention to complete mitigation actions. The results of these tests 

were also not significant. However, significant results were found between having a 

lack of an emotional response directed towards hurricanes and the intention to 

complete elevation-related mitigation actions. The results of the three tests showed the 

presence of a significant relationship at the .05 level: X2 (1, N = 179) = 6.264, p = 

.012; U = 2979, p = .013; Φ = .187, p = .012. While the results of this test do suggest 

that having a lack of an emotional response directed towards hurricanes is associated 

with the intention to complete elevation-related mitigation actions, the test does not 

indicate the strength or direction of the association. Unfortunately, these limited 

significant results do little to clarify the mixed findings in the existing literature on the 

role emotional plays in the mitigation decision making process (Asgary & Willis, 

1997; Ge et al., 2011; Lindell et al.,2009; Mulligan & Scherer, 2012; Terpstra, 2011; 

Zaalberg et al., 2009). Instead, this lack of significance provides support to the 

assertion by Siegrist & Gutscher (2008) that having an emotional response to 

hurricanes does not mean an individual will actually complete the mitigation action. 

For Hypothesis 2, the following tests were utilized: Mann-Whitney U test, 

Pearson’s Chi-Square test, and Phi test. The results of these tests indicate that both the 

respondent’s family or friends’ prior mitigation behavior and their potential future 

mitigation behavior influence the respondent’s intention to complete mitigation 
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actions. Three of the dependent variables had significant relationships with prior 

mitigation behavior. This suggests the prior mitigation behavior of others influences 

the intention to adopt water-resistant siding, windows-based, and sealant-based 

mitigation actions (see Table 19 below for results). This significant relationship 

between the prior mitigation behavior of others and the respondent’s intention to 

complete mitigation actions adds support to the findings of the existing literature 

(Peacock, 2003; Zaalberg et al., 2009). 

Table 20 Bivariate Analysis Results for Prior Mitigation Behavior 

Action U Sig. X2 d.f. Sig. Φ Sig. 
Water-Resistant Siding 33 .001 11.342 1 .001 .648 .001 

Windows-Based 69 .032 4.739 1 .029 .397 .029 

Sealant-Based 49 .005 8.023 1 .005 .535 .005 

The results of the statistical tests for potential future behavior are similar to the 

results for prior behavior. Both intention to adopt water-resistant siding and windows-

based mitigation actions had statistically significant relationships with the potential 

future mitigation behavior of the homeowners’ family and friends (see Table 20 below 

for results). These significant results suggest that the influence of others is an 

important factor in understanding the mitigation decision making processes of 

homeowners. 

Table 21 Bivariate Analysis Results for Potential Future Mitigation Behavior 

Action U Sig. X2 d.f. Sig. Φ Sig. 
Water-Resistant Siding 187 .027 4.996 1 .025 .326 .025 

Windows-Based 246 .009 6.984 1 .008 .356 .008 

The analyses for Hypothesis 3 showed many significant results. Notably, only 

five of the forty measures used had insignificant results. Like the other bivariate 
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analyses, the Mann-Whitney U test, Pearson’s Chi-Square test, and Phi were used to 

determine the relationships between the respondents’ perceptions of the characteristics 

of the mitigation actions and the intention to adopt the five different types of 

mitigation actions. The significant results can be seen on the following page in Table 

21. 

There are several things worth noting about the results shown in Table 21. 

First, the results indicate that for any type of mitigation action its added resale value 

and its ability to protect both lives and property matters. For all eight of the actions, 

these bivariate analyses were significant which suggests that a homeowner’s intention 

to adopt a mitigation action is greatly influenced by their perception of these three 

characteristics. The significant relationships between intention and the perceived 

protective ability of the actions supports the work of Weinstein & Nicolich (1993) 

which first found perceived effectiveness of an action to be correlated with actual 

adoption of the action. Second, while cost and effort were not significant for all eight 

actions, they were still statistically significant indicators of intention to adopt five 

actions. This also suggests that the overall cost and the effort it takes to install these 

actions impacts the homeowner’s mitigation decision making process as well. The 

significant relationships for cost provide clarity for the mixed results of the existing 

literature. The significant relationships and negative Phi test results support the 

findings of Russell et al. (1995) whom found more expensive mitigation actions were 

significantly less likely to be adopted by homeowners. Third, the variation in direction 

of the Phi test results suggests that there are both positive and negative associations 

present in the data set (Lindeman, Merenda, & Gold, 1980a). However, the small 

values of the Phi coefficients suggest these are weak associations. Finally, the 
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significant results for all but five measures indicate the importance that perceptions of 

the characteristics of these mitigation actions plays in the decision making process. 

Table 22 Perception of Characteristics of Mitigation Actions Bivariate Results 

Action: Characteristic U Sig. X2 d.f. Sig. Φ Sig. 
Elevate appliances: Effort 2571 .014 6.036 1 .014 -.198 .014 

Elevate appliances: Resale value 1740.5 .000 22.636 1 .000 .379 .000 

Elevate appliances: Protect lives 1612.5 .000 30.766 1 .000 .437 .000 

Elevate appliances: Protect property 2729 .001 11.011 1 .001 .260 .001 

Elevate on piles: Cost 2125 .020 5.445 1 .020 -.184 .020 

Elevate on piles: Effort 1462.5 .000 14.753 1 .000 -.307 .000 

Elevate on piles: Resale value 1822.5 .000 19.589 1 .000 .351 .000 

Elevate on piles: Protect lives 2765 .027 4.932 1 .026 .176 .026 

Elevate on piles: Protect property 2960 .018 5.603 1 .018 .185 .018 

Foam adhesive: Cost 2012.5 .005 7.945 1 .005 -.232 .005 

Foam adhesive: Effort 1973 .013 6.250 1 .012 -.208 .012 

Foam adhesive: Resale value 2186.5 .009 6.907 1 .009 .215 .009 

Foam adhesive: Protect lives 1555.5 .000 20.451 1 .000 .369 .000 

Foam adhesive: Protect property 1723.5 .001 12.109 1 .001 .282 .001 

Hurricane shutters: Cost 2681 .021 5.352 1 .021 -.180 .021 

Hurricane shutters: Effort 2556.5 .009 6.775 1 .009 -.205 .009 

Hurricane shutters: Resale value 2304 .000 14.242 1 .000 .296 .000 

Hurricane shutters: Protect lives 1984.5 .000 14.789 1 .000 .298 .000 

Hurricane shutters: Protect property 2040.5 .010 6.657 1 .010 .200 .010 

Hurricane straps: Cost 1958.5 .000 13.925 1 .000 -.305 .000 

Hurricane straps: Effort 2152.5 .002 9.605 1 .002 -.252 .002 

Hurricane straps: Resale value 2060 .001 11.192 1 .001 .273 .001 

Hurricane straps: Protect lives 1743 .000 19.728 1 .000 .363 .000 

Hurricane straps: Protect property 1831 .000 13.184 1 .000 .295 .000 

Impact-resistant windows: Cost 2457.5 .011 6.511 1 .011 -.199 .011 

Impact-resistant windows: Effort 2593.5 .014 6.040 1 .014 -.194 .014 

Impact-resistant windows: Resale value 1653.5 .000 20.529 1 .000 .357 .000 

Impact-resistant windows: Protect lives 922.5 .000 17.608 1 .000 .325 .000 

Impact-resistant windows: Protect property 951.5 .001 10.334 1 .001 .250 .001 

Water-resistant siding: Resale value 1638 .000 18.888 1 .000 .363 .000 

Water-resistant siding: Protect lives 1571 .000 20.226 1 .000 .368 .000 

Water-resistant siding: Protect property 1790 .000 12.678 1 .000 .291 .000 

Wind-resistant shingles: Resale value 2172 .000 7.370 1 .007 .217 .007 

Wind-resistant shingles: Protect lives 1780 .000 14.089 1 .000 .304 .000 

Wind-resistant shingles: Protect property 1391.5 .000 16.165 1 .000 .321 .000 

 

Finally, bivariate analysis was used to determine the relationship between the 

control variables and the intention to adopt each of the five mitigation action types. To 
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determine the relationship between prior experience and intention, the following tests 

were used: Mann-Whitney U test, Pearson’s Chi-Square test, and Phi test. The results 

of the tests between prior experience and intention were not significant. This means 

that there is no statistical evidence suggesting the presence of a relationship between a 

respondent’s prior hurricane experience and their intention to complete hurricane 

mitigation actions. Unfortunately, this lack of significant results does not help to 

clarify the divide in the existing literature as to whether prior hazard experience 

increases or decreases intention to complete and completion of mitigation actions 

(Atreya et al., 2015; Baumann & Sims, 1978; Botzen & van den Bergh, 2012; Petrolia 

et al., 2013). 

To determine the relationship between socioeconomic status and intention, the 

following tests were used: Kruskal-Wallis test, Pearson’s Chi-Square test, and 

Cramer’s V test.  The results of the tests between socioeconomic status and intention 

were also not significant and did not show support for a relationship between a 

household’s socioeconomic status and intention to complete a mitigation action. This 

finding is contrary to the existing literature which has found measures of 

socioeconomic status to be positive indicators of intention to complete and actual 

completion of mitigation actions (Botzen & van den Bergh, 2012; Browne & Hoyt, 

2000; Grothmann & Reuswigg, 2006; Landry & Jahan-Parvar, 2011; Peacock, 2003; 

Petrolia et al., 2013). 

Section 4.4 discusses the multivariate analyses used to explore the 

relationships between the independent variables and the intention to mitigate. 
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4.4 Multivariate Analysis 

To test for further support of the four hypotheses, a linear regression was run to 

determine the relationships between the independent and control variables and the 

intention to complete mitigation actions. A stepwise regression technique was used to 

create the model that will be explained in greater detail below. Ultimately, the model 

explains a significant proportion of the variance in intention to adopt mitigation 

actions and has a number of significant coefficients representative of the results of the 

previously discussed bivariate analyses. This final model incorporates six independent 

variables (risk perception, negative emotional response, a lack of an emotional 

response, potential future behavior, perception of ability to protect lives, and 

perception of ability to protect property) and one control variable (SES).  

This model was also tested to ensure it met the five assumptions of linear 

regression. The first assumption states that the relationship between the independent 

and dependent variables must be linear (Lindeman et al., 1980b). As shown in Figure 

4 below, the relationship approximates a straight line and thus this assumption is met. 

 

Figure 4 Test of Linear Regression Assumption #1 
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The second assumption of linear regression is that there is little to no 

multicollinearity in the data (Lindeman et al., 1980b). To check for multicollinearity, 

the Variance Inflation Factor (VIF) is used. Multicollinearity is present when VIF 

values exceed 10. As shown in Table 22, none of the VIF values came close to 10 so 

the second assumption was also met by this model. 

 

Table 23 Test of Linear Regression Assumption #2 

Variable VIF 

Lives Dummy 1.229 

Future Influence of Others 1.542 

SES 1.081 

Risk Perception 1.178 

No Emotional Response 1.258 

Property Dummy 1.408 

Negative Emotional Response 1.284 

The third assumption of linear regression is that there is little or no 

autocorrelation in the data (Lindeman et al., 1980). To test for autocorrelation, the 

Durbin-Watson test is used. If there is no autocorrelation in the data, the Durbin-

Watson statistic should be between 1.5 and 2.5. The Durbin-Watson statistic for this 

model is 2.260, which indicates there is no autocorrelation in this dataset. As such, the 

third assumption of linear regression was met by the model. 

The fourth and final assumption of linear regression is that of 

homoscedasticity, which is tested by plotting the residuals (Lindeman et al., 1980). As 
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shown in Figure 5, the scatterplot of this model’s residuals is random. Therefore, the 

fourth assumption of linear regression was also met. 

 

Figure 5 Test of Linear Regression Assumption #4 

This model was calculated utilizing a subset of the sample (n = 45). It must be 

acknowledged that a limitation of this model is the amount of missing data points 

within the data set which limited the responses able to be included in the model. 

Though this model is sufficient for the purposes of completion of a thesis, further 

analyses with this data must address the missing data.  

Four of the variables included in the model were significant predictors of 

intention to complete mitigation actions. Risk perception significantly predicted 

intention,  = .260, t(37) = 2.743, p = .009. The direction of this coefficient suggests 

that there is a positive relationship between risk perception and intention, which 

supports the prediction outlined in Hypothesis 1a. The lack of an emotional response 

also significantly predicted intention,   = -1.203, t(37) = -2.591, p = .014. The 
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direction of this coefficient suggests the presence of a negative relationship, which 

supports the prediction made in Hypothesis 1b. It was predicted that the lack of an 

emotional response would decrease intention to complete mitigation actions and this 

prediction is clearly supported by the results of the regression. The perceived ability of 

the mitigation actions to protect lives was also a significant predictor of intention:  = 

-.903, t(37) = -2.11, p = .042. The direction of this coefficient suggests that the more 

favorably the respondent views an action’s ability to protect lives, the less likely they 

will be to intend to complete mitigation actions. This is contrary to the prediction 

made in Hypothesis 3. Similarly, the perceived ability to protect property was also a 

significant negative predictor of intention:  = -1.095, t(37) = -2.129, p = .040. The 

direction of this coefficient is also contrary to the prediction made in Hypothesis 3. 

These results suggest that while the perceived ability to protect lives and property 

clearly impact the mitigation decision making process – the impact is not necessarily a 

positive influence on intention to complete mitigation actions. 

Based on these significant coefficients, the following model is supported: 

Intention = 2.274 + .260(Risk Perception) - 1.203(Lack of an Emotional 

Response) - .903(Ability to Protect Lives) – 1.095(Ability to Protect Property). 

This model also explained a significant proportion of variance in intention to 

complete mitigation actions, R2 = .469, F(7, 37) = 4.674, p = .001. The complete 

statistical results of this model can be found in Appendix C. 
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Chapter 5 

CONCLUSION 

Using a North Carolina case, this study aimed to address the following 

research question: 

What role do emotions, the influence of others, and perceptions of the 

characteristics of mitigation actions have on the mitigation decision making processes 

of individual homeowners? 

This concluding chapter will address my answer to this question through a 

presentation of the findings, a discussion on the limitations impacting this work, 

suggestions for future research, and implications of this work. Ultimately, the results 

suggest that alone one of these components does not solely influence the mitigation 

decision making process of individual homeowners. However, considering the 

combined influence of these three components is crucial in trying to understand this 

complex process. 

5.1 Findings 

This section presents the findings in order of the hypotheses and then 

comments on the overall model. The section concludes with Table 23 briefly depicting 

a summary of the findings. Hypothesis 1a stated that increasing levels of dread, fear, 

worry, and risk perception will increase the homeowner’s intention to complete the 

hurricane mitigation actions. The descriptive statistics and measures of central 

tendency for these variables showed that respondents had low levels of dread, fear, 

worry, and risk perception towards hurricanes. From the bivariate analyses, fear was 

shown to have a significant relationship with intention to complete the two elevation-

based mitigation actions. The multivariate analyses suggest that risk perception has a 
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positive effect on intention to complete any mitigation actions. These results suggest 

that there is partial support for Hypothesis 1a. Fear and risk perception have been 

shown to have a statistically significant influence on intention; however, dread and 

worry have not. Ultimately, it is clear that fear and risk perception – when present - do 

increase intention and they are two important factors in understanding the mitigation 

decision making processes of homeowners. A real concern arising from this dataset is 

that these emotions may not frequently occur in coastal homeowners. If these 

emotions are not present, then they are unable to play an influential part in this 

decision making process. 

Hypothesis 1b had two parts. First, it was hypothesized that if an individual 

homeowner had a negative emotional response towards hurricanes, then intention 

would increase. Second, it was hypothesized that if an individual homeowner had 

either a positive or no emotional response towards hurricanes, then intention would 

decrease. As was shown by the descriptive statistics, approximately two-thirds of 

respondents had an emotional response towards hurricanes. Additionally, the majority 

of respondents felt some sort of negative emotion; though some respondents also felt 

either a positive or a lack of an emotional response about hurricanes. However, the 

bivariate and multivariate analyses did not return statistically significant results for 

either negative or positive emotional responses. The bivariate analysis between a lack 

of an emotional response and elevation-based mitigation actions was significant and 

suggests the presence of a relationship between these two variables. The presence of a 

relationship between a lack of emotional response and intention was further supported 

by the negative, significant coefficient in the model. This result provides partial 

support for Hypothesis 1b by supporting the prediction that a lack of an emotional 
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response would have a negative effect on intention to complete mitigation actions. 

This result also supports the findings of Siegrist & Gutscher (2008) who suggested the 

presence of an emotional response is not enough to persuade residents of flood-prone 

areas to mitigate. While the majority of respondents did have an emotional response 

towards hurricanes, the only significant result involved a lack of an emotional 

response. As suggested in my findings about Hypothesis 1a and by Siegrist & 

Gutscher (2008), it is clear emotion is an important factor in understanding the 

mitigation decision making processes of individual homeowners. However, the results 

of this work also prove that emotion is not the only relevant predictor. 

Hypothesis 2 involved the subjective norm component of the theory of planned 

behavior, which predicts the influence of others on intention. It was hypothesized that 

knowing others who had completed or possibly would complete mitigation actions 

would increase the intention of homeowners to do the same. The descriptive statistics 

indicated that most respondents would consider the completion of mitigation actions if 

they had family or friends who had previously or would in the future complete these 

actions. The bivariate analyses produced several significant relationships. Prior 

behavior of others was significantly related to the intention to complete water-resistant 

siding, windows-based, and sealant-based actions. Potential future behavior of others 

was significantly related to the intention to complete water-resistant siding and 

windows-based actions. While neither of these measures had a significant coefficient 

in the overall model, potential future behavior was the most significant predictor of the 

overall R-square value during the stepwise regression process. As such, this suggests 

that the influence of others is an important factor in understanding the overall variance 

of the model and of an individual’s intention to mitigate. However, given these results, 
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Hypothesis 2 cannot be supported. This means that further research is necessary to 

determine the role the influence of others plays in the mitigation decision making 

process. Unfortunately, this study cannot provide additional clarity on the mixed 

results of the existing literature. Peacock (2003) suggested the influence of others has 

a positive effect on envelope and shutter coverage, whereas Zaalberg et al. (2009) 

suggested the influence of others has a negative effect on preparedness. While these 

results do indicate the influence of others is related to intention to complete mitigation 

actions, no firm stance can be taken regarding the direction of this relationship. 

Hypothesis 3 involved the perceptions of the characteristics of the mitigation 

actions. It was predicted that the more favorably a respondent perceived the 

characteristics of an action that their intention to complete the action would increase. 

The descriptive statistics for these measures indicated the following: (a) respondents 

had overall positive perceptions of the cost, effort, and ability of the mitigation actions 

to protect property; (b) respondents had an overall negative perception of the ability of 

these actions to protect lives; and (c) respondents were equally split between negative 

and positive perceptions for the resale value of these actions. The bivariate analyses 

for these measures showed great significance. These analyses showed the presence of 

significant relationships between three perceptions of the characteristics (resale value, 

ability to protect lives, and ability to protect property) and the intention to complete all 

of the different types of mitigation actions. Cost and effort were also shown to have 

some significance, supporting the findings of Russell et al. (1995). The results of the 

multivariate analysis show that the ability to protect both lives and property are 

negative predictors of intention. These results are contrary to the findings of both 

Lindell & Whitney (2000) and Lindell & Prater (2002), both of whom found perceived 
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efficacy to be positive predictors. Likewise, this finding is contrary to Hypothesis 3, 

which predicted positive relationships between the perceptions of the characteristics 

and intention to mitigate. Regardless, these significant findings indicate that the 

perceptions are crucial to understanding the decision making processes of individual 

homeowners; they just might not be positive predictors as hypothesized. Ultimately 

and as suggested by Lindell et al. (2009), the perceptions homeowners have regarding 

mitigation actions should be considered both in research and by relevant stakeholders. 

As mentioned already in this section, the model found four variables to be 

significant predictors of intention to mitigate. Risk perception was found to be a 

positive predictor, whereas lack of an emotional response, ability to protect lives, and 

ability to protect property were negative predictors. The other three variables included 

in the overall model are also worthy of discussion. The variable, negative emotion, 

had a negative, though insignificant, coefficient. However, this contrasts with the 

prediction of Hypothesis 1b, which predicted negative emotion would have a positive 

effect on intention. This finding also contradicts the existing literature, which 

suggested that a negative emotional response increases the completion of either 

mitigation or preparedness actions (Terpstra, 2011; Zaalberg et al., 2009). Again, the 

assertion by Siegrist & Gutscher (2008) that emotion is only a part of the picture when 

it comes to mitigation decision making seems to hold true. More work is necessary to 

be able to say with any certainty what the effect of emotion is on these processes. 

Socioeconomic status was found to be a negative, though insignificant, predictor of 

intention to mitigate. Though this contradicts some findings from the existing 

literature which suggest income has a positive effect on willingness to mitigate, this 

finding provides some evidence that respondents with financial security may be less 
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willing to mitigate (Grothmann & Reusswigg, 2006; Peacock, 2003). The reason for 

this may be that those homeowners have the financial means to repair their properties 

in the event of hurricane damage and would rather not spend the money to complete 

mitigation actions. The last variable included in the model was potential future 

influence of others. This variable was found to be a positive, but insignificant, 

predictor of intention. The direction of this coefficient provides additional support for 

Hypothesis 2, which suggested influence of others has a positive effect on intention. 

This also supports the findings of the existing literature, where influence of others was 

proven to be positively related to envelope and shutter coverage and completion of 

preparedness actions (Peacock, 2003; Zaalberg et al., 2009). 

The following table shows a summary of the findings for each of the four 

hypotheses. 

Table 24 Summary of Findings 

Hypothesis Results 

1a: Positive relationships between intention & i) 

risk perception, ii) dread, iii) fear, iv) worry 

Partial support: Positive relationships between i) 

intention & risk perception and iii) intention & fear 

1b: i) Negative emotional response, intention 

increases; ii) Positive or iii) no emotional 

response, intention decreases 

Partial support: iii) No emotional response, intention 

decreases 

2: Influence of others, intention increases Not supported: No significant relationships 

3: Positive relationship between more favorable 

views of the characteristics of the mitigation 

actions & intention 

Not supported: Significant results contrary to prediction 

show a negative relationship between favorable views of 

protective value & intention 
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5.2 Limitations 

There are several limitations of this study that are worth mentioning. The first 

limitation is that hazard intrusiveness was not a measure included in the survey. Both 

Ge et al. (2011) and Lindell et al. (2009) found hazard intrusiveness to have large, 

positive effects on the mitigation adoption expectations of their participants. The 

inclusion of this concept in the survey could have helped shed additional light on the 

role emotion plays in the decision making process. It also could have provided some 

insight on how the frequency of emotional response directed towards a hurricane 

influences intention, which is also currently missing from this analysis. 

Ajzen’s (1991) theory of planned behavior includes a completion of behavior 

component. The second limitation of this thesis is the failure to incorporate the 

completion component. Due to the nature of the dataset, it was not possible to include 

completion in this analysis because respondents were not asked to provide information 

about the mitigation actions they may have previously completed. While this is a 

limitation of this work, it should be noted that understanding intention and the factors 

which influence it provides invaluable information that can be used to address 

concerns regarding the completion of hurricane mitigation actions in coastal regions of 

the United States. 

The third limitation of this work is that the dependent variable utilized in the 

linear regression assumes that homeowners would be willing to adopt more than one 

mitigation action for their property. Unfortunately, the survey does not explicitly ask 

respondents to indicate their views on the use of multiple mitigation actions 

simultaneously. For the sake of analysis, it was necessary to assume that respondents 
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would be willing to utilize multiple mitigation actions simultaneously. However, if 

that assumption is not true, the results of this analysis could look very different. 

5.3 Future Research 

Based on the existing literature and the findings and limitations of this study, 

future research is still needed to determine what role emotion, the influence of others, 

and the perceptions of the characteristics of the mitigation actions play in this decision 

making process. Below I offer three suggestions which I believe highlight the most 

important work still to be done on this topic. 

This study, like many others, collected data from a random sample. As a result, 

most respondents had not undertaken mitigation actions on their homes. While there is 

clearly much to be learned from surveying a representative, random sample of the 

population, when it comes to a topic with such uncertainty and such financial impact 

as hurricane mitigation it would also be useful to target the homeowners who have 

actually undergone this decision making process and completed an action. Given the 

success of the mitigation program in Alabama, my first suggestion for future research 

is to utilize purposive sampling to target Alabama homeowners who have completed 

mitigation actions. Another benefit of only including homeowners who have 

previously mitigated is that you can say with certainty which factors lead to actual 

completion, and not just intention or expectations to complete. 

The second suggestion I have for future research regards the measures included 

in a future survey or interview guide. The measures should include the following: 

• Open-ended questions allowing respondents to truly describe the 

emotions they do (or do not) feel towards hurricanes 

• Measures of hazard intrusiveness 
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• Measures inquiring about actual completion, not just intention to 

complete 

• Greater detail on how homeowners may have been influenced by others 

(i.e., what actions did the others complete; did the others consider 

mitigating, then ultimately decide not to, and that influenced your 

decision) 

• Definitive ranking of reasons/factors that impact their decision making 

process (i.e.: What is the single most important factor impeding your 

household from adding a mitigation action?) 

The third suggestion I have for future research stems from several comments 

left on the returned surveys. A number of respondents who still live in a floodplain, 

but further inland from the Atlantic Ocean, indicated that hurricanes were not a huge 

concern for them. The same questionnaire could be utilized again; however, this time 

it could be sent to only a random sample of households located in the counties 

immediately along the coast of North Carolina. The results of the two surveys could be 

compared to see if there really is a difference between a homeowner’s willingness to 

mitigate based on their proximity to the coast. Is the real issue in unwillingness to 

mitigate, not a matter of emotion or perception of the actions, but instead based on a 

lack of proximity to the ocean, the perceived source of the threat of a hurricane? 

5.4 Implications 

I was born and raised in a beach town in the mid-Atlantic. When I first started 

working as a graduate assistant on this project, I had to Google search every single one 

of the hurricane mitigation actions mentioned in the existing literature. With every 

search, I became more and more alarmed to realize that I had never heard mention of 
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anyone in my hometown adding these features to their homes. Some casual inquiry 

about why my family and family friends had not completed any of these actions led to 

some interesting discussions about cost concerns, repeated near-miss hurricane 

experiences, and laughter about wanting to save money to host future infamous 

hurricane parties. Many initial reactions were, “But why would we do that?” 

 With that statement, an interest in the factors underlying hurricane mitigation 

decision making was born. As my literature review progressed, I realized just how 

concerning the low prevalence of hurricane mitigation actions nationwide truly is. As 

mentioned in the introduction, cost-benefit analyses show that for every $1 invested in 

the completion of a mitigation action $6 are saved during disaster response and 

recovery efforts in the United States (Multihazard Mitigation Council, 2017). “But 

why would we do that?” rang out again in my head. Why would you spend your 

limited financial resources on costly mitigation actions when a hurricane might not 

even impact your home? This thesis was truly an effort to provide some insight on that 

question. 

There are a number of implications for both policymakers and researchers that 

arise from the findings of this thesis. For policymakers, the largest implication is that 

the underlying complexities of homeowners must be understood in order to offer the 

most effective mitigation programs in the future. Programs that are not grounded in 

the realities of a homeowner’s perceptions about these actions will not succeed and 

thus will not offer the government maximum financial relief during future disasters. 

Another implication for policymakers is that this study indicates how little coastal area 

homeowners are thinking about their hurricane risk and their mitigation options. That 

must change for any significant difference in the prevalence of mitigation actions 
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nationwide to occur. One suggestion is to increase the number of year-round internet, 

television, and radio commercials discussing hurricanes, preparedness, and mitigation 

in coastal areas. A final implication for policymakers is that the characteristics of 

mitigation actions and how homeowners view them are crucial factors in 

understanding why homeowners mitigate. Factors, such as cost, installation effort, 

added resale value, and ability of the action to protect lives and property, need to be 

included in the discussion on future mitigation grant programs. 

For researchers, one thing is clear – many questions still remain when it comes 

to mitigation decision making. One implication from this thesis is the applicability of 

the theory of planned behavior for framing future studies on this topic. To the best of 

my knowledge, this thesis was the first application of the theory of planned behavior 

to hazard mitigation decision making. The significance of my findings suggest that the 

theory of planned behavior provides a concise framework for understanding the 

complexities of mitigation decision making. A second implication for researchers is 

that the timing of data collection can really impact findings. This survey was 

distributed to coastal North Carolina in the winter of 2017 following years of no major 

hurricanes making landfall in the United States. The responses to the survey items 

may have been very different if this survey were to have been distributed following 

the very active 2017 hurricane season. When considering findings of studies, context 

is crucial. It could very well be the case that this recent hurricane season has caused 

more homeowners in coastal North Carolina to actively consider their mitigation 

options. 

5.5 Concluding Thoughts 

This study aimed to answer the following question: 
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What role do emotions, the influence of others, and perceptions of the 

characteristics of mitigation actions have on the mitigation decision making processes 

of individual homeowners? 

While I do not think I can definitively answer that question, I do think I can 

confidently say that emotions, the influence of others, and the perceptions of the 

characteristics of mitigation actions are all important factors in the mitigation decision 

making processes of individual homeowners. I think the most important contribution 

that this thesis makes is proving that many factors are important in their level of 

influence on an individual homeowner’s intention to complete a mitigation action. 

This thesis also shows how well-suited the theory of planned behavior is as a 

framework for interpreting this nuanced decision making process.  

Ultimately, I hope the findings of this thesis enlighten homeowners, 

policymakers, and researchers about the importance of better understand the 

mitigation decision making process. Going forward, it is imperative that policy 

programs and research studies incorporate the perceptions of coastal homeowners 

from the outset. Recognizing the impact that emotion, the influence of others, and the 

perceptions of the characteristics of the actions have on the mitigation decision 

making process is necessary to ensure an increased prevalence of mitigation actions 

nationwide. 
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Appendix B 

DESCRIPTIVE STATISTICS 

Descriptive Statistics for Raw Variables 

Dependent Variables 

 

ADDSHINGLES: Wind-resistant shingles – I think I would add this feature within five years. 

 Frequency Percent Cumulative Percent 

Yes 67 28.6 30.7 

No 91 38.9 72.5 

Not sure 60 25.6 100.0 

Total (16 missing) 218 100.0  

  

ADDFOAM: Special foam adhesive under the roof – I think I would add this feature within five 

years. 

 Frequency Percent Cumulative Percent 

Yes 38 17.7 17.7 

No 112 52.1 69.8 

Not sure 65 30.2 100.0 

Total (19 missing) 215 100.0  
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ADDSHUTTERS: Hurricane shutters – I think I would add this feature within five years. 

 Frequency Percent Cumulative Percent 

Yes 50 23.0 23.0 

No 113 52.1 75.1 

Not sure 54 24.9 100.0 

Total (17 missing) 217 100.0  

 

ADDWINDOWS: Impact-resistant windows – I think I would add this feature within five years. 

 Frequency Percent Cumulative Percent 

Yes 88 40.4 40.4 

No 87 39.9 80.3 

Not sure 43 19.7 100.0 

Total (16 missing) 218 100.0  

 

ADDSTRAPS: Hurricane straps/ties – I think I would add this feature within five years. 

 Frequency Percent Cumulative Percent 

Yes 46 21.4 21.4 

No 120 55.8 77.2 

Not sure 49 22.8 100.0 

Total (19 missing) 215 100.0  
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ADDAPPLIANCES: Elevated appliances – I think I would add this feature within five years. 

 Frequency Percent Cumulative Percent 

Yes 17 7.9 7.9 

No 153 71.2 79.1 

Not sure 45 20.9 100.0 

Total (19 missing) 215 100.0  

 

ADDSIDING: Water-resistant siding – I think I would add this feature within five years. 

 Frequency Percent Cumulative Percent 

Yes 63 29.0 29.0 

No 103 47.5 76.5 

Not sure 51 23.5 100.0 

Total (17 missing) 217 100.0  

 

ADDPILES: Home elevated on piles – I think I would add this feature within five years. 

 Frequency Percent Cumulative Percent 

Yes 14 6.5 6.5 

No 157 72.4 78.8 

Not sure 46 21.2 100.0 

Total (17 missing) 217 100.0  
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Independent Variables 

Attitudinal Component Independent Variables 

EMOTIONAnger: Which of the following emotions do you feel when you think about hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 5 2.2 2.2 

No 227 97.8 100.0 

Total (2 missing) 232 100.0  

 

EMOTIONAnxious: Which of the following emotions do you feel when you think about 

hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 117 50.4 50.4 

No 115 49.6 100.0 

Total (2 missing) 232 100.0  

 

EMOTIONCalm: Which of the following emotions do you feel when you think about hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 47 20.3 20.3 

No 185 79.7 100.0 

Total (2 missing) 232 100.0  
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EMOTIONCapable: Which of the following emotions do you feel when you think about 

hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 50 21.6 21.6 

No 182 78.4 100.0 

Total (2 missing) 232 100.0  

 

EMOTIONExhilarated: Which of the following emotions do you feel when you think about 

hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 10 4.3 4.3 

No 222 95.7 100.0 

Total (2 missing) 232 100.0  

 

EMOTIONIndifferent: Which of the following emotions do you feel when you think about 

hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 40 17.2 17.2 

No 192 82.8 100.0 

Total (2 missing) 232 100.0  
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EMOTIONRepulsed: Which of the following emotions do you feel when you think about 

hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 0 0.0 0.0 

No 232 100.0 100.0 

Total (2 missing) 232 100.0  

 

EMOTIONResigned: Which of the following emotions do you feel when you think about 

hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 47 20.3 20.3 

No 185 79.7 100.0 

Total (2 missing) 232 100.0  

 

EMOTIONScared: Which of the following emotions do you feel when you think about 

hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 55 23.7 23.7 

No 177 76.3 100.0 

Total (2 missing) 232 100.0  
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DREAD: To what degree do you experience each of the following emotions when it comes to 

hurricanes? 

 Frequency Percent Cumulative Percent 

Not at all 53 24.0 24.0 

Very little 50 22.6 46.6 

A little (Median & Mode) 56 25.3 71.9 

A moderate amount 45 20.4 92.3 

An extreme amount 17 7.7 100.0 

Total (13 missing) 221 100.0  

 

FEAR: To what degree do you experience each of the following emotions when it comes to 

hurricanes? 

 Frequency Percent Cumulative Percent 

Not at all 41 18.3 18.3 

Very little 60 26.8 45.1 

A little (Median & Mode) 68 30.4 75.4 

A moderate amount 41 18.3 93.8 

An extreme amount 14 6.3 100.0 

Total (10 missing) 224 100.0  
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WORRY: To what degree do you experience each of the following emotions when it comes to 

hurricanes? 

 Frequency Percent Cumulative Percent 

Not at all 20 8.8 8.8 

Very little 49 21.5 30.3 

A little (Median & Mode) 88 38.6 68.9 

A moderate amount 53 23.2 92.1 

An extreme amount 18 7.9 100.0 

Total (6 missing) 228 100.0  

 

LIKELYDAMAGE: If a hurricane affects North Carolina, how likely is it to cause significant 

damage to your home? 

 Frequency Percent Cumulative Percent 

Very unlikely 10 4.3 4.3 

Unlikely (Median & Mode) 108 46.4 50.6 

Not sure 69 29.6 80.3 

Likely 38 16.3 96.6 

Very likely 8 3.4 100.0 

Total (1 missing) 233 100.0  
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LIKELYDISRUPT: If a hurricane affects North Carolina, how likely is it to cause significant 

disruption to your life? 

 Frequency Percent Cumulative Percent 

Very unlikely 10 4.3 4.3 

Unlikely (Mode) 91 39.2 43.5 

Not sure (Median) 50 21.6 65.1 

Likely 66 28.4 93.5 

Very likely 15 6.5 100.0 

Total (2 missing) 232 100.0  

 

LIKELYINJURY: If a hurricane affects North Carolina, how likely is it to cause an injury or the 

death of someone close to you? 

 Frequency Percent Cumulative Percent 

Very unlikely 54 23.2 23.2 

Unlikely (Median & Mode) 111 47.6 70.8 

Not sure 50 21.5 92.3 

Likely 14 6.0 98.3 

Very likely 4 1.7 100.0 

Total (1 missing) 233 100.0  
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Subjective Norm Component Independent Variables 

FAMSTRGTHA: Family or friends strengthened their homes – Have you ever had this 

experience? 

 Frequency Percent Cumulative Percent 

Yes 42 18.7 18.7 

No 183 81.3 100.0 

Total (9 missing) 225 100.0  

 

FAMSTRGTHB: Family or friends strengthened their homes – Did having this experience make 

you consider buying more insurance or strengthening your home to protect it from hurricanes? 

 Frequency Percent Cumulative Percent 

Yes 20 10.0 10.0 

No 105 52.2 62.2 

N/A 76 37.8 100.0 

Total (33 missing) 201 100.0  

 

Perceptions of the Characteristics Component Independent Variables 

SHINGLESCOST: Wind-resistant shingles – The cost of this feature is too high. 

 Frequency Percent Cumulative Percent 

Yes 106 53.8 53.8 

No 91 46.2 100.0 

Total (37 missing) 197 100.0  
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SHINGLESEFFORT: Wind-resistant shingles – The feature requires too much effort to install. 

 Frequency Percent Cumulative Percent 

Yes 74 38.9 38.9 

No 116 61.1 100.0 

Total (44 missing) 190 100.0  

 

SHINGLESVALUE: Wind-resistant shingles – The feature would add value if I sell my home. 

 Frequency Percent Cumulative Percent 

Yes 133 65.8 65.8 

No 69 34.2 100.0 

Total (32 missing) 202 100.0  

 

SHINGLESLIVES: Wind-resistant shingles – This feature would protect lives. 

 Frequency Percent Cumulative Percent 

Yes 73 37.2 37.2 

No 123 62.8 100.0 

Total (38 missing) 196 100.0  

 

SHINGLESPROPERTY: Wind-resistant shingles – This feature would protect my property. 

 Frequency Percent Cumulative Percent 

Yes 160 78.0 78.0 

No 45 22.0 100.0 

Total (29 missing) 205 100.0  
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FOAMCOST: Special foam adhesive under the roof – The cost of this feature is too high. 

 Frequency Percent Cumulative Percent 

Yes 111 59.7 59.7 

No 75 40.3 100.0 

Total (48 missing) 186 100.0  

 

FOAMEFFORT: Special foam adhesive under the roof – The feature requires too much effort to 

install. 

 Frequency Percent Cumulative Percent 

Yes 103 57.5 57.5 

No 76 42.5 100.0 

Total (55 missing) 179 100.0  

 

FOAMVALUE: Special foam adhesive under the roof – The feature would add value if I sell my 

home. 

 Frequency Percent Cumulative Percent 

Yes 96 51.3 51.3 

No 91 48.7 100.0 

Total (47 missing) 187 100.0  
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FOAMLIVES: Special foam adhesive under the roof – This feature would protect lives. 

 Frequency Percent Cumulative Percent 

Yes 68 35.8 35.8 

No 122 64.2 100.0 

Total (44 missing) 190 100.0  

 

FOAMPROPERTY: Special foam adhesive under the roof – This feature would protect my 

property. 

 Frequency Percent Cumulative Percent 

Yes 139 71.6 71.6 

No 55 28.4 100.0 

Total (40 missing) 194 100.0  

 

SHUTTERSCOST: Hurricane shutters – The cost of this feature is too high. 

 Frequency Percent Cumulative Percent 

Yes 122 62.6 62.6 

No 73 37.4 100.0 

Total (39 missing) 195 100.0  
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SHUTTERSEFFORT: Hurricane shutters – The feature requires too much effort to install. 

 Frequency Percent Cumulative Percent 

Yes 89 47.6 47.6 

No 98 52.4 100.0 

Total (47 missing) 187 100.0  

 

SHUTTERSVALUE: Hurricane shutters – The feature would add value if I sell my home. 

 Frequency Percent Cumulative Percent 

Yes 100 51.8 51.8 

No 93 48.2 100.0 

Total (41 missing) 193 100.0  

 

SHUTTERSLIVES: Hurricane shutters – This feature would protect lives. 

 Frequency Percent Cumulative Percent 

Yes 137 69.5 69.5 

No 60 30.5 100.0 

Total (37 missing) 197 100.0  

 

SHUTTERSPROPERTY: Hurricane shutters – This feature would protect my property. 

 Frequency Percent Cumulative Percent 

Yes 153 76.5 76.5 

No 47 23.5 100.0 

Total (34 missing) 200 100.0  
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WINDOWSCOST: Impact-resistant windows – The cost of this feature is too high. 

 Frequency Percent Cumulative Percent 

Yes 134 67.7 67.7 

No 64 32.3 100.0 

Total (36 missing) 198 100.0  

 

WINDOWSEFFORT: Impact-resistant windows – The feature requires too much effort to install. 

 Frequency Percent Cumulative Percent 

Yes 102 54.3 54.3 

No 86 45.7 100.0 

Total (46 missing) 188 100.0  

 

WINDOWSVALUE: Impact-resistant windows – The feature would add value if I sell my home. 

 Frequency Percent Cumulative Percent 

Yes 135 70.3 70.3 

No 57 29.7 100.0 

Total (42 missing) 192 100.0  

 

WINDOWSLIVES: Impact-resistant windows – This feature would protect lives. 

 Frequency Percent Cumulative Percent 

Yes 172 86.0 86.0 

No 28 14.0 100.0 

Total (34 missing) 200 100.0  
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WINDOWSPROPERTY: Impact-resistant windows – This feature would protect my property. 

 Frequency Percent Cumulative Percent 

Yes 177 88.1 88.1 

No 24 11.9 100.0 

Total (33 missing) 201 100.0  

 

STRAPSCOST: Hurricane straps/ties – The cost of this feature is too high. 

 Frequency Percent Cumulative Percent 

Yes 83 42.8 42.8 

No 111 57.2 100.0 

Total (40 missing) 194 100.0  

 

STRAPSEFFORT: Hurricane straps/ties – The feature requires too much effort to install. 

 Frequency Percent Cumulative Percent 

Yes 83 44.1 44.1 

No 105 55.9 100.0 

Total (46 missing) 188 100.0  

 

STRAPSVALUE: Hurricane straps/ties – The feature would add value if I sell my home. 

 Frequency Percent Cumulative Percent 

Yes 84 43.8 43.8 

No 108 56.3 100.0 

Total (42 missing) 192 100.0  
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STRAPSLIVES: Hurricane straps/ties – This feature would protect lives. 

 Frequency Percent Cumulative Percent 

Yes 124 64.9 64.9 

No 67 35.1 100.0 

Total (43 missing) 191 100.0  

 

STRAPSPROPERTY: Hurricane straps/ties – This feature would protect my property. 

 Frequency Percent Cumulative Percent 

Yes 130 67.4 67.4 

No 63 32.6 100.0 

Total (41 missing) 193 100.0  

 

APPLIANCESCOST: Elevated appliances – The cost of this feature is too high. 

 Frequency Percent Cumulative Percent 

Yes 96 50.8 50.8 

No 93 49.2 100.0 

Total (45 missing) 189 50.8  

 

APPLIANCESEFFORT: Elevated appliances – The feature requires too much effort to install. 

 Frequency Percent Cumulative Percent 

Yes 86 47.8 47.8 

No 94 52.2 100.0 

Total (54 missing) 180 100.0  
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APPLIANCESVALUE: Elevated appliances – The feature would add value if I sell my home. 

 Frequency Percent Cumulative Percent 

Yes 48 25.7 25.7 

No 139 74.3 100.0 

Total (47 missing) 187 100.0  

 

APPLIANCESLIVES: Elevated appliances – This feature would protect lives. 

 Frequency Percent Cumulative Percent 

Yes 53 27.9 27.9 

No 137 72.1 100.0 

Total (44 missing) 190 100.0  

 

APPLIANCESPROPERTY: Elevated appliances – This feature would protect my property. 

 Frequency Percent Cumulative Percent 

Yes 91 47.6 47.6 

No 100 52.4 100.0 

Total (43 missing) 191 100.0  

 

SIDINGCOST: Water-resistant siding – The cost of this feature is too high. 

 Frequency Percent Cumulative Percent 

Yes 110 58.2 58.2 

No 79 41.8 100.0 

Total (45 missing) 189 100.0  
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SIDINGEFFORT: Water-resistant siding – This feature requires too much effort to install. 

 Frequency Percent Cumulative Percent 

Yes 96 53.6 53.6 

No 83 46.4 100.0 

Total (55 missing) 179 100.0  

 

SIDINGSVALUE: Water-resistant siding – The feature would add value if I sell my home. 

 Frequency Percent Cumulative Percent 

Yes 100 54.6 54.6 

No 83 45.4 100.0 

Total (51 missing) 183 100.0  

 

SIDINGLIVES: Water-resistant siding – This feature would protect lives. 

 Frequency Percent Cumulative Percent 

Yes 68 35.6 35.6 

No 123 64.4 100.0 

Total (43 missing) 191 100.0  

 

SIDINGPROPERTY: Water-resistant siding – This feature would protect my property. 

 Frequency Percent Cumulative Percent 

Yes 131 68.6 68.6 

No 60 31.4 100.0 

Total (43 missing) 191 100.0  
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PILESCOST: Home elevated on piles – The cost of this feature is too high. 

 Frequency Percent Cumulative Percent 

Yes 144 74.2 74.2 

No 50 25.8 100.0 

Total (40 missing) 194 100.0  

 

PILESEFFORT: Home elevated on piles – The feature requires too much effort to install. 

 Frequency Percent Cumulative Percent 

Yes 147 79.0 79.0 

No 39 21.0 100.0 

Total (48 missing) 186 100.0  

 

PILESVALUE: Home elevated on piles – The feature would add value if I sell my home. 

 Frequency Percent Cumulative Percent 

Yes 52 27.8 27.8 

No 135 72.2 100.0 

Total (47 missing) 187 100.0  

 

PILESLIVES: Home elevated on piles – This feature would protect lives. 

 Frequency Percent Cumulative Percent 

Yes 89 46.6 46.6 

No 102 53.4 100.0 

Total (43 missing) 191 100.0  
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PILESPROPERTY: Home elevated on piles – This feature would protect my property. 

 Frequency Percent Cumulative Percent 

Yes 94 48.0 48.0 

No 102 52.0 100.0 

Total (38 missing) 196 100.0  

 

Control Variables 

 

MATTHEWLIFE: Matthew (2016) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 78 37.9 37.9 

No 128 62.1 100.0 

Total (28 missing) 206 100.0  

 

ARTHURLIFE: Arthur (2014) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 16 9.1 9.1 

No 159 90.9 100.0 

Total (59 missing) 175 100.0  
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SANDYLIFE: Sandy (2012) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 19 11.2 11.2 

No 151 88.8 100.0 

Total (64 missing) 170 100.0  

 

IRENELIFE: Irene (2011) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 36 22.1 22.1 

No 127 77.9 100.0 

Total (71 missing) 163 100.0  

 

ERNESTOLIFE: Ernesto (2006) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 11 7.1 7.1 

No 143 92.9 100.0 

Total (80 missing) 154 100.0  

 

ISABELLIFE: Isabel (2003) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 20 14.2 14.2 

No 121 85.8 100.0 

Total (93 missing) 141 100.0  
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FLOYDLIFE: Floyd (1999) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 85 55.9 55.9 

No 67 44.1 100.0 

Total (82 missing) 152 100.0  

 

DENNISLIFE: Dennis (1999) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 30 21.9 21.9 

No 107 78.1 100.0 

Total (97 missing) 137 100.0  

 

BONNIELIFE: Bonnie (1998) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 20 15.5 15.5 

No 109 84.5 100.0 

Total (105 missing) 129 100.0  

 

FRANLIFE: Fran (1996) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 100 68.5 68.5 

No 46 31.5 100.0 

Total (88 missing) 146 100.0  
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BERTHALIFE: Bertha (1996) – My life was disrupted by this event. 

 Frequency Percent Cumulative Percent 

Yes 33 25.8 28.5 

No 95 74.2 100.0 

Total (106 missing) 128 100.0  

 

INCOME: Please mark the income range that best describes your annual household income from 

all sources. This is before taxes and other deductions. 

 Frequency Percent Cumulative Percent 

$0 - $14,999 10 5.1 5.1 

$15,000 - $34,999 25 12.7 17.8 

$35,000 - $49,999 28 14.2 32.0 

$50,000 - $74,999 33 16.8 48.7 

$75,000 - $99,999 (Median) 24 12.2 60.9 

$100,000 - $149,999 (Mode) 40 20.3 81.2 

$150,000 - $249,999 25 12.7 93.9 

$250,000 + 12 6.1 100.0 

Total (37 missing) 197 100.0  
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NETWORTH: Which of the following categories best captures your net worth? By net worth, we 

mean the total value of cash, checking, savings, investments, and property of your household 

minus any loans. 

 Frequency Percent Cumulative Percent 

$0 - $49,999 33 17.3 17.3 

$50,000 - $99,999 22 11.5 28.8 

$100,000 - $149,999 14 7.3 36.1 

$150,000 - $199,999 12 6.3 42.4 

$200,000 - $299,999 (Median) 22 11.5 53.9 

$300,000 - $399,999 18 9.4 63.4 

$400,000 - $499,999 12 6.3 69.6 

$500,000 + (Mode) 58 30.4 100.0 

Total (43 missing) 191 100.0  

  

LOANDEBT: What is your best estimate of how much you owe on any mortgages, home equity 

loans, home equity lines of credit, or other second mortgages? (N = 190) 

Minimum $0 

Maximum $700,000 

Median $74,000.00 

Mean $103,540.99 

Standard Deviation $116,114.93 

Skewness $1.72 

Kurtosis $4.72 

 



 125 

Descriptive Statistics for Reclassified Variables 

Dependent Variables 

 

ELEVATION: Recoded version of ADDAPPLIANCES and ADDPILES 

 Frequency Percent Cumulative Percent 

Yes 23 12.8 12.8 

No 157 87.2 100.0 

Total (54 missing) 180 100.0  

 

WINDOWS: Recoded version of ADDWINDOWS and ADDSHUTTERS 

 Frequency Percent Cumulative Percent 

Yes 94 51.1 51.1 

No 90 48.9 100.0 

Total (50 missing) 184 100.0  

 

SEALANT: Recoded version of ADDSHINGLES and ADDFOAM 

 Frequency Percent Cumulative Percent 

Yes 75 43.9 43.9 

No 96 56.1 100.0 

Total (63 missing) 171 100.0  
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SIDING: Recoded version of ADDSIDING 

 Frequency Percent Cumulative Percent 

Yes 63 38.0 38.0 

No 103 62.0 100.0 

Total (68 missing) 166 100.0  

 

STRAPS: Recoded version of ADDSTRAPS 

 Frequency Percent Cumulative Percent 

Yes 46 27.7 27.7 

No 120 72.3 100.0 

Total (68 missing) 166 100.0  

 

ADDANY: Reclassified variable which represents intention to add at least one action 

 Frequency Percent Cumulative Percent 

Yes 114 56.7 56.7 

No 87 43.3 100.0 

Total (33 missing) 201 100.0  

 

  



 127 

 

OVERALLINTENTION: Reclassified variable which represents intention to add all of the actions 

 Frequency Percent Cumulative Percent 

0 (Mode) 86 42.6 42.6 

1 (Median; Mean = 1.49) 27 13.4 55.9 

2 26 12.9 68.8 

3 39 19.3 88.1 

4 15 7.4 95.5 

5 9 4.5 100.0 

Total (32 missing) 202 100.0  

 

Independent Variables 

Attitudinal Component Independent Variables 

 

NEGATIVEEMOTION: Recoded version of EMOTIONAnger, EMOTIONAnxious, 

EMOTIONRepusled, EMOTIONScared 

 Frequency Percent Cumulative Percent 

Respondent felt a negative emotion 130 56.0 56.0 

Respondent did not feel a negative emotion 102 44.0 100.0 

Total (2 missing) 232 100.0  
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POSITIVEEMOTION: Recoded version of EMOTIONCalm, EMOTIONCapable, 

EMOTIONExhilarated 

 Frequency Percent Cumulative Percent 

Respondent felt a positive emotion 85 36.6 36.6 

Respondent did not feel a positive emotion 147 63.4 100.0 

Total (2 missing) 232 100.0  

 

NOEMOTION: Recoded version of EMOTIONIndifferent, EMOTIONResigned 

 Frequency Percent Cumulative Percent 

Respondent had an emotional response 154 66.4 66.4 

Respondent did not have an emotional response 78 33.6 100.0 

Total (2 missing) 232 100.0  
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RISKPER: Recoded version of LIKELYDAMAGE, LIKELYDISRUPT, LIKELYINJURY 

 Frequency Percent Cumulative Percent 

0 4 1.7 1.7 

1 6 2.6 4.3 

2 28 12.1 16.4 

3 (Mode) 53 22.8 39.2 

4 (Mean = 4.78) 23 9.9 49.1 

5 (Median) 29 12.5 61.6 

6 34 14.7 76.3 

7 23 9.9 86.2 

8 17 7.3 93.5 

9 8 3.4 97.0 

10 2 0.9 97.8 

11 3 1.3 99.1 

12 2 0.9 100.0 

Total (2 missing) 232 100.0  
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Subjective Norm Component Independent Variables 

INFLUENCEPAST: Recoded version of FAMSTRGHA, FAMSTRGHB – Individual knows 

someone who has strengthened their home and yes/no it will make them consider mitigation. 

 Frequency Percent Cumulative Percent 

Yes 19 57.6 57.6 

No 14 42.4 100.0 

Total (201 missing) 33 100.0  

 

INFLUENCEFUTURE: Recoded version of FAMSTRGHFUTUREA, FAMSTRGHFUTUREB – 

Individual may know someone who will strengthen their home and yes/no it may make them 

consider mitigation. 

 Frequency Percent Cumulative Percent 

Yes 35 52.2 52.2 

No 32 47.8 100.0 

Total (167 missing) 67 100.0  

 

Perceptions of the Characteristics Component Independent Variables 

COSTDUMMY: Recoded version of SHINGLESCOST, FOAMCOST, WINDOWSCOST, 

APPLIANCESCOST, SIDINGCOST, PILESCOST, STRAPSCOST, SHUTTERSCOST 

 Frequency Percent Cumulative Percent 

Yes 126 60.3 60.3 

No 83 39.7 100.0 

Total (25 missing) 209 100.0  
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EFFORTDUMMY: Recoded version of SHINGLESEFFORT, FOAMEFFORT, 

WINDOWSEFFORT, APPLIANCESEFFORT, SIDINGEFFORT, PILESEFFORT, 

STRAPSEFFORT, SHUTTERSEFFORT 

 Frequency Percent Cumulative Percent 

Yes 106 52.7 52.7 

No 95 47.3 100.0 

Total (33 missing) 201 100.0  

 

VALUEDUMMY: Recoded version of SHINGLESVALUE, FOAMVALUE, WINDOWSVALUE, 

APPLIANCESVALUE, SIDINGVALUE, PILESVALUE, STRAPSVALUE, SHUTTERSVALUE 

 Frequency Percent Cumulative Percent 

Yes 101 49.8 49.8 

No 102 50.2 100.0 

Total (31 missing) 203 100.0  

 

LIVESDUMMY: Recoded version of SHINGLESLIVES, FOAMLIVES, WINDOWSLIVES, 

APPLIANCESLIVES, SIDINGLIVES, PILESLIVES, STRAPSLIVES, SHUTTERSLIVES 

 Frequency Percent Cumulative Percent 

Yes 97 47.3 47.3 

No 108 52.7 100.0 

Total (29 missing) 205 100.0  
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PROPERTYDUMMY: Recoded version of SHINGLESPROPERTY, FOAMPROPERTY, 

WINDOWSPROPERTY, APPLIANCESPROPERTY, SIDINGPROPERTY, PILESPROPERTY, 

STRAPSPROPERTY, SHUTTERSPROPERTY 

 Frequency Percent Cumulative Percent 

Yes 147 71.4 71.4 

No 59 28.6 100.0 

Total (28 missing) 206 100.0  

 

Control Variables 

 

PRIOREXPERIENCE: Recoded version of MATTHEWLIFE, ARTHURLIFE, SANDYLIFE, 

IRENELIFE, ERNESTOLIFE, ISABELLIFE, FLOYDLIFE, DENNISLIFE, BONNIELIFE, 

FRANLIFE, BERTHALIFE 

 Frequency Percent Cumulative Percent 

Yes 163 74.8 74.8 

No 55 25.2 100.0 

Total (16 missing) 218 100.0  
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SES: Recoded version of INCOME + NETWORTH – LOANDEBT 

 Frequency Percent Cumulative Percent 

In Debt 19 10.9 10.9 

$1 - $150,000 (Mode) 52 29.7 40.6 

$150,001 - $300,000 (Median) 31 17.7 58.3 

$300,001 - $500,000 36 20.6 78.9 

$500,000 + 37 21.1 100.0 

Total (59 missing) 175 100.0  
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Appendix C 

COMPLETE RESULTS OF BIVARIATE AND MULTIVARIATE ANALYSES 

Results of the Bivariate Analyses 

I. Dependent Variable: Elevation 
Independent 

Variable 

Cramer’s V Kruskal-Wallis Mann-

Whitney U 

Pearson’s Chi 

Square 

Phi 

DREAD V = .115, p 

= .685 

X2 = 2.261, p = 

.688, d.f. = 4 

 X2 = 2.274, p = 

.685, d.f. = 4 

 

FEAR V = .235, p 

= .046 

X2 = 9.631, p = 

.047, d.f. = 4 

 X2 = 9.686, p = 

.046, d.f. = 4 

 

WORRY V = .136, p 

= .517 

X2 = 3.233, p = 

.520, d.f. = 4 

 X2 = 3.252, p = 

.517, d.f. = 4 

 

NEGATIVE 

EMOTION 

  U = 3745.5, 

p = .234 

X2 = 1.425, p = 

.233, d.f. = 1 

ϕ = -.089, 

p = .233 

POSITIVE 

EMOTION 

  U = 3661.0, 

p = .562 

X2 = .338, p = 

.561, d.f. = 1 

ϕ = -.043, 

p = .561 

NO EMOTION   U = 2979.0, 

p = .013 

X2 = 6.264, p = 

.012, d.f. = 1 

ϕ = .187, 

p = .012 

RISKPER V = .266, p 

= .242 

X2 = 12.613, p = 

.246, d.f. = 10 

 X2 = 12.684, p = 

.242, d.f. = 10 

 

INFLUENCE 

PAST 

  U = 84.0, p 

= .411 

X2 = .700, p = 

.403, d.f. = 1 

ϕ = .158, 

p = .403 

INFLUENCE 

FUTURE 

  U = 267.0, p 

= .103 

X2 = 2.706, p = 

.100, d.f. = 1 

ϕ = .230, 

p = .100 

APPLIANCE 

COST 

  U = 2879.0, 

p = .157 

X2 = 2.019, p = 

.155, d.f. = 1 

ϕ = -.113, 

p = .155 

APPLIANCE 

EFFORT 

  U = 2571.0, 

p = .014 

X2 = 6.036, p = 

.014, d.f. = 1 

ϕ = -.198, 

p = .014 

APPLIANCE 

VALUE 

  U = 1740.5, 

p < .001 

X2 = 22.636, p < 

.001, d.f. = 1 

ϕ = .379, 

p < .001 

APPLIANCE 

LIVES 

  U = 1612.5, 

p < .001 

X2 = 30.766, p < 

.001, d.f. = 1 

ϕ = .437, 

p < .001 

APPLIANCE 

PROPERTY 

  U = 2729.0, 

p = .001 

X2 = 11.011, p = 

.001, d.f. = 1 

ϕ = .260, 

p = .001 

PILES COST   U = 2125.0, 

p = .020 

X2 = 5.445, p = 

.020, d.f. = 1 

ϕ = -.184, 

p = .020 

PILES EFFORT   U = 1462.5, 

p < .001 

X2 = 14.753, p < 

.001, d.f. = 1 

ϕ = -.307, 

p < .001 

PILES VALUE   U = 1822.5, 

p < .001 

X2 = 19.589, p < 

.001, d.f. = 1 

ϕ = .351, 

p < .001 

PILES LIVES   U = 2765.0, 

p = .027 

X2 = 4.932, p = 

.026, d.f. = 1 

ϕ = .176, 

p = .026 

PILES 

PROPERTY 

  U = 2960.0, 

p = .018 

X2 = 5.603, p = 

.018, d.f. = 1 

ϕ = .185, 

p = .018 

PRIOR 

EXPERIENCE 

V = .034, p 

= .657 

 U = 2717.5, 

p = .658 

X2 = .197, p = 

.657, d.f. = 1 

 

SES V = .179, p 

= .351 

X2 = 4.397, p = 

.355, d.f. = 4 

 X2 = 4.429, p = 

.351, d.f. = 4 

 



 135 

II. Dependent Variable: WINDOWS 
Independent 

Variable 

Cramer’s V Kruskal-Wallis Mann-

Whitney U 

Pearson’s Chi 

Square 

Phi 

DREAD V = .072, p 

= .925 

X2 = .895, p = 

.925, d.f. = 4 

 X2 = .900, p = 

.925, d.f. = 4 

 

FEAR V = .140, p 

= .484 

X2 = 3.438, p = 

.487, d.f. = 4 

 X2 = 3.457, p = 

.484, d.f. = 4 

 

WORRY V = .140, p 

= .473 

X2 = 3.520, p = 

.476, d.f. = 4 

 X2 = 3.529, p = 

.473, d.f. = 4 

 

NEGATIVE 

EMOTION 

  U = 4095.5, 

p = .807 

X2 = .06, p = 

.807, d.f. = 1 

ϕ = .018, 

p = .807 

POSITIVE 

EMOTION 

  U = 3892.5, 

p = .893 

X2 = .018, p = 

.893, d.f. = 1 

ϕ = .010, 

p = .893 

NO EMOTION   U = 3690.5, 

p = .917 

X2 = .011, p = 

.917, d.f. = 1 

ϕ = .008, 

p = .917 

RISKPER V = .242, p 

= .556 

X2 = 10.627, p = 

.561, d.f. = 12 

 X2 = 10.685, p = 

.556, d.f. = 12 

 

INFLUENCE 

PAST 

  U = 69.0, p 

= .032 

X2 = 4.739, p = 

.029, d.f. = 1 

ϕ = .397, 

p = .029 

INFLUENCE 

FUTURE 

  U = 246.0, p 

= .009 

X2 = 6.984, p = 

.008, d.f. = 1 

ϕ = .356, 

p = .008 

WINDOWS 

COST 

  U = 2457.5, 

p = .011 

X2 = 6.511, p = 

.011, d.f. = 1 

ϕ = -.199, 

p = .011 

WINDOWS 

EFFORT 

  U = 2593.5, 

p = .014 

X2 = 6.040, p = 

.014, d.f. = 1 

ϕ = -.194, 

p = .014 

WINDOWS 

VALUE 

  U = 1653.5, 

p < .001 

X2 = 20.529, p < 

.001, d.f. = 1 

ϕ = .357, 

p < .001 

WINDOWS 

LIVES 

  U = 922.5, p 

< .001 

X2 = 17.608, p < 

.001, d.f. = 1 

ϕ = .325, 

p < .001 

WINDOWS 

PROPERTY 

  U = 951.5, p 

= .001 

X2 = 10.334, p = 

.001, d.f. = 1 

ϕ = .250, 

p = .001 

SHUTTERS 

COST 

  U = 2681.0, 

p = .021 

X2 = 5.352, p = 

.021, d.f. = 1 

ϕ = -.180, 

p = .021 

SHUTTERS 

EFFORT 

  U = 2556.5, 

p = .009 

X2 = 6.775, p = 

.009, d.f. = 1 

ϕ = -.205, 

p = .009 

SHUTTERS 

VALUE 

  U = 2304.0, 

p < .001 

X2 = 14.242, p < 

.001, d.f. = 1 

ϕ = .296, 

p < .001 

SHUTTERS 

LIVES 

  U = 1984.5, 

p < .001 

X2 = 14.789, p < 

.001, d.f. = 1 

ϕ = .298, 

p < .001 

SHUTTERS 

PROPERTY 

  U = 2040.5, 

p = .010 

X2 = 6.657, p = 

.010, d.f. = 1 

ϕ = .200, 

p = .010 

PRIOR 

EXPERIENCE 

V = .023, p 

= .760 

 U = 2719.5, 

p = .761 

X2 = .093, p = 

.760, d.f. = 1 

 

SES V = .174, p 

= .365 

X2 = 4.284, p = 

.369, d.f. = 4 

 X2 = 4.314, p = 

.365, d.f. = 4 
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III. Dependent Variable: SEALANT 
Independent 

Variable 

Cramer’s V Kruskal-Wallis Mann-

Whitney U 

Pearson’s Chi 

Square 

Phi 

DREAD V = .124, p 

= .649 

X2 = 2.463, p = 

.651, d.f. = 4 

 X2 = 2.478, p = 

.649, d.f. = 4 

 

FEAR V = .143, p 

= .503 

X2 = 3.318, p = 

.506, d.f. = 4 

 X2 = 3.338, p = 

.503, d.f. = 4 

 

WORRY V = .211, p 

= .114 

X2 = 7.394, p = 

.116, d.f. = 4 

 X2 = 7.439, p = 

.116, d.f. = 4 

 

NEGATIVE 

EMOTION 

  U = 3493.0, 

p = .750 

X2 = .102, p = 

.749, d.f. = 1 

ϕ = .024, 

p = .749 

POSITIVE 

EMOTION 

  U = 3353.0, 

p = .948 

X2 = .004, p = 

.947, d.f. = 1 

ϕ = -.005, 

p = .947 

NO EMOTION   U = 3117.0, 

p = .953 

X2 = .003, p = 

.953, d.f. = 1 

ϕ = -.004, 

p = .953 

RISKPER V = .259, p 

= .493 

X2 = 11.359, p = 

.498, d.f. = 12 

 X2 = 11.426, p = 

.493, d.f. = 12 

 

INFLUENCE 

PAST 

  U = 49.0, p 

= .005 

X2 = 8.023, p = 

.005, d.f. = 1 

ϕ = .535, 

p = .005 

INFLUENCE 

FUTURE 

  U = 269.0, p 

= .212 

X2 = 1.587, p = 

.208, d.f. = 1 

ϕ = .176, 

p = .208 

SHINGLES COST   U = 2380.0, 

p = .072 

X2 = 3.268, p = 

.071, d.f. = 1 

ϕ = -.148, 

p = .071 

SHINGLES 

EFFORT 

  U = 2331.0, 

p = .068 

X2 = 3.349, p = 

.067, d.f. = 1 

ϕ = -.149, 

p = .067 

SHINGLES 

VALUE 

  U = 2172.0, 

p = .007 

X2 = 7.370, p = 

.007, d.f. = 1 

ϕ = .217, 

p = .007 

SHINGLES 

LIVES 

  U = 1780.0, 

p < .001 

X2 = 14.089, p < 

.001, d.f. = 1 

ϕ = .304, 

p < .001 

SHINGLES 

PROPERTY 

  U = 1391.5, 

p < .001 

X2 = 16.165, p < 

.001, d.f. = 1 

ϕ = .321, 

p < .001 

FOAM COST   U = 2012.5, 

p = .005 

X2 = 7.945, p = 

.005, d.f. = 1 

ϕ = -.232, 

p = .005 

FOAM EFFORT   U = 1973.0, 

p = .013 

X2 = 6.250, p = 

.012, d.f. = 1 

ϕ = -.208, 

p  =.012 

FOAM VALUE   U = 2186.5, 

p = .009 

X2 = 6.907, p 

=.009, d.f. = 1 

ϕ = .215, 

p  = .009 

FOAM LIVES   U = 1555.5, 

p < .001 

X2 = 20.451, p = 

< .001, d.f. = 1 

ϕ = .369, 

p  < .001 

FOAM 

PROPERTY 

  U = 1723.5, 

p = .001 

X2 = 12.109, p = 

.001, d.f. = 1 

ϕ = .282, 

p = .001 

PRIOR 

EXPERIENCE 

V = .060, p 

= .452 

 U = 2274.5, 

p = .453 

X2 = .567, p = 

.452, d.f. = 1 

 

SES V = .138, p 

= .646 

X2 = 2.475, p = 

.649, d.f. = 4 

 X2 = 2.494, p = 

.646, d.f. = 4 
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IV. Dependent Variable: STRAPS 
Independent 

Variable 

Cramer’s V Kruskal-Wallis Mann-

Whitney U 

Pearson’s Chi 

Square 

Phi 

DREAD V = .138, p 

= .546 

X2 = 3.051, p = 

.549, d.f. = 4 

 X2 = 3.070, p = 

.546, d.f. = 4 

 

FEAR V = .112, p 

= .728 

X2 = 2.028, p = 

.731, d.f. = 4 

 X2 = 2.041, p = 

.728, d.f. = 4 

 

WORRY V = .200, p 

= .154 

X2 = 6.631, p = 

.157, d.f. = 4 

 X2 = 6.671, p = 

.154, d.f. = 4 

 

NEGATIVE 

EMOTION 

  U = 3315.0, 

p = .778 

X2 = .080, p = 

.777, d.f. = 1 

ϕ = .022, 

p = .777 

POSITIVE 

EMOTION 

  U = 3134.0, 

p = .798 

X2 = .066, p = 

.798, d.f. = 1 

ϕ = -.020, 

p = .798 

NO EMOTION   U = 2970.0, 

p = .807 

X2 = .060, p = 

.806, d.f. = 1 

ϕ = -.019, 

p = .806 

RISKPER V = .267, p 

= .300 

X2 = 11.714, p = 

.305, d.f. = 10 

 X2 = 11.786, p = 

.300, d.f. = 10 

 

INFLUENCE 

PAST 

  U = 74.5, p 

= .353 

X2 = .898, p = 

.343, d.f. = 1 

ϕ = .182, 

p = .343 

INFLUENCE 

FUTURE 

  U = 208.5, p 

= .208 

X2 = 1.625, p = 

.202, d.f. = 1 

ϕ = .190, 

p = .202 

STRAPS COST   U = 1958.5, 

p < .001 

X2 = 13.925, p < 

.001, d.f. = 1 

ϕ = -.305, 

p < .001 

STRAPS EFFORT   U = 2152.5, 

p = .002 

X2 = 9.605, p = 

.002, d.f. = 1 

ϕ = -.252, 

p = .002 

STRAPS VALUE   U = 2060.0, 

p = .001 

X2 = 11.192, p = 

.001, d.f. = 1 

ϕ = .273, 

p = .001 

STRAPS LIVES   U = 1743.0, 

p < .001 

X2 = 19.728, p < 

.001, d.f. = 1 

ϕ = .363, 

p < .001 

STRAPS 

PROPERTY 

  U = 1831.0, 

p < .001 

X2 = 13.184, p < 

.001, d.f. = 1 

ϕ = .295, 

p < .001 

PRIOR 

EXPERIENCE 

V = .036, p 

= .656 

 U = 2141.5, 

p = .657 

X2 = .198, p = 

.656, d.f. = 1 

 

SES V = .103, p 

= .850 

X2 = 1.356, p = 

.852, d.f. = 4 

 X2 = 1.366, p = 

.850, d.f. = 4 
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V. Dependent Variable: SIDING 
Independent 

Variable 

Cramer’s V Kruskal-Wallis Mann-

Whitney U 

Pearson’s Chi 

Square 

Phi 

DREAD V = .086, p 

= .885 

X2 = 1.152, p = 

.886, d.f. = 4 

 X2 = 1.159, p = 

.885, d.f. = 4 

 

FEAR V = .208, p 

= .139 

X2 = 6.898, p = 

.141, d.f. = 4 

 X2 = 6.941, p = 

.139, d.f. = 4 

 

WORRY V = .173, p 

= .298 

X2 = 4.869, p = 

.301, d.f. = 4 

 X2 = 4.899, p = 

.298, d.f. = 4 

 

NEGATIVE 

EMOTION 

  U = 3375.0, 

p = .944 

X2 = .005, p = 

.944, d.f. = 1 

ϕ = .005, 

p = .944 

POSITIVE 

EMOTION 

  U = 3148.0, 

p = .923 

X2 = .009, p = 

.923, d.f. = 1 

ϕ = .008, 

p = .923 

NO EMOTION   U = 2701.0, 

p = .268 

X2 = 1.233, p = 

.267, d.f. = 1 

ϕ = .086, 

p = .267 

RISKPER V = .259, p 

= .435 

X2 = 11.029, p = 

.441, d.f. = 11 

 X2 = 11.097, p = 

.435, d.f. = 11 

 

INFLUENCE 

PAST 

  U = 33.0, p 

= .001 

X2 = 11.342, p = 

.001, d.f. = 1 

ϕ = .648, 

p = .001 

INFLUENCE 

FUTURE 

  U = 187.0, p 

= .027 

X2 = 4.996, p = 

.052, d.f. = 1 

ϕ = .326, 

p = .025 

SIDING COST   U = 2435.0, 

p = .493 

X2 = .472, p = 

.492, d.f. = 1 

ϕ = -.057, 

p = .492 

SIDING EFFORT   U = 2248.0, 

p = .122 

X2 = 92.405, p = 

.121, d.f. = 1 

ϕ = -.129, 

p = .121 

SIDING VALUE   U = 1638.0, 

p < .001 

X2 = 18.888, p < 

.001, d.f. = 1 

ϕ = .363, 

p < .001 

SIDING LIVES   U = 1571.5, 

p < .001 

X2 = 20.226, p < 

.001, d.f. = 1 

ϕ = .368, 

p < .001 

SIDING 

PROPERTY 

  U = 1790.0, 

p < .001 

X2 = 12.678, p < 

.001, d.f. = 1 

ϕ = .291, 

p < .001 

PRIOR 

EXPERIENCE 

V = .114, p 

= .154 

 U = 2094.0, 

p = .155 

X2 = 2.036, p = 

.154, d.f. = 1 

 

SES V = .215, p 

= .209 

X2 = 5.831, p = 

.212, d.f. = 4 

 X2 = 5.877, p = 

.209, d.f. = 4 

 

 

Results of the Multivariate Analysis 

I. Model Summary 
R R Square Adjusted R Square Standard Error of the Estimate 

.685 .469 .369 1.285 

 

II. Analysis of Variance Results 
 Sum of Squares d.f. Mean Square F Significance 

Regression 54.061 7 7.723 4.674 .001 

Residual 61.139 37 1.652   

Total 115.200 44    
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III. Residuals Statistics 
 Minimum Maximum Mean Standard Deviation N 

Predicted Value -.71 3.86 1.80 1.108 45 

Residual -2.161 2.718 .000 1.179 45 

Std. Predicted Value -2.267 1.858 .000 1.000 45 

Std. Residual -1.681 2.115 .000 .917 45 

 

IV. Coefficients and Collinearity Statistics 
 Unstandardized B Standard Error t Significance Tolerance VIF 

(Constant) 2.274 .714 3.185 .003   

PROTECT 

LIVES 

-.903 .427 -2.111 .042 .814 1.229 

INFLUENCE 

FUTURE 

.364 .477 .762 .451 .649 1.542 

SES -.232 .159 -1.458 .153 .925 1.081 

RISKPER .260 .095 2.743 .009 .849 1.178 

NO 

EMOTION 

-1.203 .464 -2.591 .014 .795 1.258 

PROTECT 

PROPERTY 

-1.095 .514 -2.129 .040 .710 1.408 

NEGATIVE 

EMOTION 

-.715 .435 -1.643 .109 .779 1.284 

 


