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 As flood risk rises in the U.S., technology and insights rise too, but even with 

these advances we still see the consequences of flood risk. Together, the rational actor 

paradigm (“RAP”), psychometrics, and cultural theory help to explain risk perceptions 

and behaviors of 20 respondents. Results from the mixed-methods approach found the 

RAP insufficient, less accurate than a coin toss (48%), when explaining respondent 

behaviors. Rather, risk perceptions and behaviors of the RAP explain the behaviors of 

lower risk portrayal groups (66%) and higher income groups (80%), with higher risk 

portrayals being relying on respondents’ trust in flood experts (45%) and cultural 

worldviews (55%). Cultural identities explain 65% of respondents’ behaviors across 

levels of risk portrayal (500-, 100-, and 25-year floodplain), and risk portrayal types 

(cumulative and AAL). In a world with increased risk, technology, and knowledge, 

researchers need understand the explanatory power of the RAP, psychometrics, and 

cultural theory. 
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Chapter 1: Introduction

1.1 Problem Statement & Purpose Statement 

Although it is common to believe that the potential for risk is a simple formula of 

probability times magnitude, the full story is much more multifaceted and involves 

variables scientists have been working to understand for decades now. Broadly, there are 

three frameworks which have been proposed to be influential in understanding the risk 

perceptions of people; these frameworks are the rational actor model or paradigm 

(“RAP”; Starr, 1969), the psychometric paradigm (Slovic, 1989), and cultural theory 

(Rayner, 1989; Kahan, 2011). The RAP provides a base framework of “how safe is safe 

enough” and asserts that human behaviors operate with intent to achieve maximization of 

expected utility in relation to “objective” scientific information about risk (Starr, 1969). 

The psychometric paradigm builds on the RAP by adding emotions to objective scientific 

risk information to help explain variations in risk perceptions (Marris et al., 1998). 

Cultural theory argues that cultural archetypes drive risk perceptions, sometimes even to 

the point of contradicting objective scientific risk information (Kahan, 2011).  

This thesis will apply and compare, at varying depths, each of these frameworks 

as they relate to flood risk perceptions, mitigation, and home-buying behaviors. There are 

numerous papers and research questions that probe the concept of flood risk perceptions 

from the theoretical groundings of RAP framework (Botzen et al., 2013; Fan & 

Davlasheridze, 2016; Javeline et al., 2019; Liu et al., 2017; Mozumbder et al., 2011; 

Petrolia et al., 2013; Rey-Valette et al., 2019; Shao et al., 2020; Siegrist & Gutscher, 
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2008; Sikder & Mozumder, 2020; & Terpstra, 2011) and the psychological framework 

(Keller, Siegrist & Heinz, 2006; Siegrist & Heinz, 2006; Grothmann & Reusswig, 2006), 

though none are known to the writer that explicitly leverages cultural theory framework 

in explaining flood risk perceptions, mitigation, and home-buying behaviors, let alone the 

combination of the RAP, psychometrics, and cultural theory. The operationalization of 

the RAP, psychometrics, and cultural theory in this thesis has the potential to bring 

greater understanding to the field of risk communication, both within the context of 

flooding, as well as broadly to the communication of science as a whole. 

The management of risks are intrinsically linked with the social relations that 

individuals make, just as much as risk management is linked with the evaluation of the 

probability and magnitude of the risk itself (Rayner & Canton, 1987). The importance of 

a person’s societal relations, the cultural identity they most associate with, is more often 

than not downplayed in risk management and its assessment. It is critical to understand 

the cultural identity of a person to thoroughly understand how they perceive risk in their 

everyday lives and how those perceptions impact their decision-making.  

 The assessment of risk perceptions when exposed to risk hinges not solely on the 

risk an individual is exposed to, but also on the experiences and cultural identities that 

they carry with themselves. Cultural theory and the classifications of cultural identities 

have made tremendous strides in recent years, leading to the classification of the 

Egalitarian-Communitarian and the Hierarchical-Individualist (Kahan et al., 2012). These 

two groups are the most polarized cultural identities in terms of perceived risk regarding 

climate change, even more so than typical groups of polarization like Conservative 

Republicans and Liberal Democrats (Kahan et al., 2012). Despite an understanding that 
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risk perceptions are highly polarized between these two cultural identities, there is still 

little research that probes deeper into understanding more about risk perceptions, risk 

management, and mitigation behaviors. This research seeks to further the understanding 

of cultural theory by assessing how cultural identity plays a role in the interpretations of 

flood risk information, perceptions, mitigation, and home-buying behaviors. 

1.2 Study Relevance 

The 67 Florida counties plus the 35 Louisiana Parishes along the Gulf Coast make 

up approximately 7.5% of the total United States population. With rising sea levels, 

increased king tides, and other factors increasing the flood risk of these coastal 

communities, the population is finding themselves more vulnerable now than ever before 

as they move into the future (First Street Foundation, 2021). An analysis of the flood risk 

perceptions, mitigation, home-buying behaviors, flood risk literacy, and flood risk 

numeracy of these Gulf Coast residents will be instrumental in better understanding what 

they are perceiving and how they are, or are not, addressing those perceptions.  

1.3 Study Significance 

The states of Florida and Louisiana are known by tourists and visitors for their 

coastlines, with each states coastal communities having more intimate relationships with 

the water. Florida and Louisiana in particular have become a testing ground for what new 

innovations may or may not work in the future. This research is significant as a first step 

in understanding how flood risk information and cultural identity influence the 

perceptions, mitigation, and home-buying behaviors of Floridians and Louisianans. With 

this first step researchers, policymakers, and laypeople will be better equip to mitigate 

future flood risks and communicate flood risk information more effectively. 
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With an at-risk population of 25 million along the Gulf Coasts of Florida and 

Louisiana, and roughly 8.7 billion dollars of expected losses associated with residential 

properties for these areas this year alone (First Street Foundation, 2021), this study will 

provide vital insight into those counties to minimize the costly impacts of flooding. A 

successful analysis of homeowners can aid the individuals of the Gulf Coast as well as 

each state's respective policymakers. These understandings will then have the potential to 

aid not only these 25 million people, but also all communities across the United States 

that are impacted by flooding, allowing them to become more resilient to their 

independent flood risks. 

1.4 Research Questions & Objectives

This research project addresses three research objectives, each with its own 

research question. 

1.4.1 Research Objective 1 

While Kahan (2015) has established that both climate change and global warming 

are deeply set in the cultural identities of a person, it is not yet known just how deeply. 

This research seeks to add depth to Kahan (2015) by assessing if these deeply held beliefs 

regarding climate change or global warming are present in one of the climate hazard 

events energized by them, specifically flooding. It is vital to the field of flood risk 

communication to know what information should be presented, and how. If flood risk 

communication sparks the same deep-seated ideals that Kahan (2015) found for climate 

change and global warming, then it would be true that flood risk communication does not 

follow the general rules of bounded rationality theory. In this sense, flood risk 

communications may need to focus less on flood risk per se (the objective scientific 
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information), and more on cultural features of the message. While bounded rationality 

theory asserts a reasonable belief that more information will help inform people when 

making decisions, the opposite could be true if flood risk communication is found to be a 

similar deeply held belief like climate change or global warming. There is a clear and 

present need to understand what, if any, polarized beliefs are present in flood risk 

communication. If such polarization exists, does the polarization grow larger with greater 

scientific numeracy? 

1.4.2 Research Objective 2 

Beyond the observations of polarization between the two most observed cultural 

identities groups, hierarchical-individualist, and egalitarian-communitarians, there is a 

need to dive deeper into understanding the two groups. Kahan (2013) and Kahan (2014) 

both observed how the two groups reacted to the same type of message with the actual 

information or presentation of the information varied slightly. The insights from Kahan 

(2013; Kahan, 2014) carry significant implications for not only climate change 

communications, but climate hazard communications more broadly. Knowing your 

audience is a key part of effective communication, because with the knowledge of your 

audience you can vary the same message across different platforms to achieve the best 

results. In the present case of flood risk in the United States in general, and the Gulf 

Coast coastal zone in particular, better results would manifest as fewer people living with 

high flood risk. If there is a type of flood risk communication that works better for some 

people but less for others, it is important to make note of the distinction between the two 

and to tailor communications to each group of people. 
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1.4.3 Research Objective 3 

Understanding the degree to which a type of flood risk portrayal or risk portrayal 

level informs a person will be vital in constructing the “right” narrative and, in turn, to 

help said person learn the most information possible. Though if this information is taken 

in and was followed up with no action, was the communication of information even 

effective? Wong-Parodi & Fischhoff (2015) found that in hypothetical scenarios, when 

practical information was given to their respondents, there was an increase across all of 

their groups of study in “overall perceived risk.” This shows that the introduction of 

information can have an impact on risk perceptions but fails to illustrate if the 

information prompts the appropriate follow-up actions and necessary next steps. The 

introduction of flood risk information and its assessment of the impact on risk 

perceptions is only the first step in understanding the impact of such information on 

people. The next step in understanding flood risk information is the assessment of its 

impact on necessary actions, flood risk mitigation, and home-buying behaviors. 
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Chapter 2: Literature Review 

2.1 Flood Risk Overview 

Flooding is one of the most sudden and frequently occurring climate hazard 

events all over the world (Bibi et al., 2019). It has become increasingly vital to 

understand and mitigate flood risk for Floridians and Louisianians, as stronger and more 

frequent flooding impacts their daily lives and properties as a result of higher daily high 

tides, rising sea level, and heavier rainfall (Ahmad & Pervez., 2011). With these factors 

increasing the flood risk of Floridians and Louisianians, there is a need now more than 

ever to understand what promotes adequate flood risk mitigation behaviors in Floridians 

and Louisianians.  

 Across the contiguous United States, there are 127 million people that live in 

coastal communities; these people make up nearly 40% of the United States population 

despite physically taking up only 10% of the total land in the contiguous United States 

(NOAA, 2017). The coastal areas of the United States are over five times greater in 

population density than the United States average, meaning that coastal communities are 

disproportionately impacted in the face of flood events. In the United States alone, the 

Federal Emergency Management Agency (FEMA) has identified more than 13 million 

Americans in high flood risk areas (the 100-year floodplain), with more recent studies 

and models ranging this level of risk at nearly 41 million Americans (Wing et al., 2018). 

These high-risk areas have at least a 1% chance of flooding in any given year, with a 

cumulative chance of flooding over the course of a 30-year mortgage of at least 26% 
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(FEMA, 2017). As sea levels rise, storm surges become more severe, and sunny-day 

flooding becomes more commonplace, there is a need for people all across the world to 

better understand their flood risk and the associated steps necessary to combat that risk.  

Flooding wreaks economic hardship, not only on thousands of Americans each 

year but also incurs billions of dollars in debt for the FEMA National Flood Insurance 

Program (NFIP) (Insurance Information Institute, 2020). NFIP was brought into existence 

due to the National Flood Insurance Act of 1968 and, generally, the NFIP has been 

funded through three methods: receipts from the premiums of flood insurance policies, 

direct annual appropriations for specific costs of the NFIP, and borrowing from the U.S. 

Treasury when the income of the NFIP from premiums has been insufficient to pay the 

NFIP’s obligations (e.g., insurance claims). The NFIP has in recent decades found itself 

borrowing more and more from the U.S. treasury to offset its obligations from 

catastrophic events like 2005’s Hurricane Katrina, 2012’s Hurricane Sandy, and 2017’s 

Hurricane Harvey. With these billion-dollar flood events on the rise since the foundation 

of the NFIP (First Street Foundation, 2021), it is clear that flood insurance should be a 

way to transfer financial risk but only as a last resort, not as the primary mitigation effort 

of the American people. 

2.2 The Rational Actor Paradigm 

 In the wake of such incredible economic losses, several hundred annual deaths, 

and billions of dollars indebted in federal programming (Figure 1), flooding has clearly 

shown itself as a climate hazard event to be taken seriously. The economic damages of 

flooding in the United States have grown more frequent and intense over the last century, 
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with the sum of economic losses from this last decade equaling more than the combined 

losses of the entire century before it (EM-DAT, n.d.).  

 
Figure 1. Combined bar and line chart showing deaths and economic damages to the United States from 

flooding since 1900. Data from: EM-DAT, CRED / UCLouvain, Brussels, Belgium – www.emdat.be (D. 

Guha-Sapir). 

With flooding becoming more dangerous due to the effects of climate change, and flood 

risk technologies improving only in recent years, this begs the question of why are we, as 

the American people, allowing such damages to continue? Simon (1955) states that the 

“economic man” is “rational” and:  

is assumed to have knowledge of the relevant aspects of his environment which, if 

not absolutely complete, is at least impressively clear and voluminous. He is 

assumed also to have a well-organized and stable system of preferences, and a 

skill in computation that enables him to calculate, for the alternative courses of 

action that are available to him, which of these will permit him to reach the 

highest attainable point on his preference scale. (p. 99) 

What Simon (1955) references is commonly referred to as the RAP, in which a person 

will use all of the information at their disposal to address a problem and reach the optimal 

solution. However, if the RAP were in effect, and if there are a growing number of 
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technological advances that would aid people in rational decision-making, then why is it 

that people have not addressed the ongoing problems of flooding and have even allowed 

the problems to grow exponentially in recent years?  

While many assume that when people are given ample and correct information, 

they will always make the “rational” decision based on their circumstance, such as in the 

case of the RAP, there is often a disconnect between the choices that people make and the 

information provided to them for decision making (Slovic, Kunreuther, & White 1974). 

This disconnect is best understood, with the argument Rayner & Canton (1987) make 

regarding societal risk, in that societal risk is not only the product of a person's 

assessment of their probability of risk but also their societal relations. This cultural and 

societal approach to risk management by Rayner & Canton (1987) showed that people 

are not supercomputers and can think in ways that are not fully rational when making 

decisions. 

In an attempt to provide more information for decision-making, but making little 

attempt to address cultural identities, there has been an influx of using science to explain 

flooding and the general use of science communication tools (e.g. interactive flood risk 

maps). These science communication tools vary in what it is that they can do, but, 

generally, they assist stakeholders and everyday people in understanding risk. 

Unfortunately, because these science communication tools only inform people, there is 

still a chance that people will ignore this information in favor of their societal relations 

(Rayner & Canton, 1987). Informing a person is only one piece of understanding what 

makes them act the way that they do. Beyond the information packaged in these science 

communication tools that are necessary for the RAP, any given person's decision making 
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processes are extensive and interdisciplinary taking into consideration psychological, 

demographic, political, practical information, and cultural comparisons just to name a 

few of the possible influencing factors (Slovic, Kunreuther, & White 1974; Cutter 2013; 

Ballew et al., 2020; Wong-Parodi Fischhoff, 2015; Kahan 2012; Rayner & Canton, 1987; 

Kahneman & Tversky, 1979).  

2.3 Socio-Economic Factors 

There are more tangible factors that play into risk perception and risk 

management, factors that typically fall in line with the assumptions of the RAP. These 

factors are broadly known as socio-economic status (SES) and can heavily influence both 

the societal relations that a person has, as well as the risks that they may be exposed to. 

Common SES factors include age, race, education, and income. Two popular tools that 

operationalize SES factors to measure vulnerability and resilience to environmental 

hazards are the Social Vulnerability Index (SoVI) and the Baseline Resilience Indicator 

for Communities (BRIC). These science communication tools have been developed in the 

field of social vulnerability for years with the intent to understand what areas across the 

contiguous United States are socially vulnerable or resilient, respectively (Cutter et al., 

2013 & Cutter et al., 2014). Each tool independently has the ability to inform 

communities of likely places that are most susceptible to hazards, making them excellent 

for communities as small as the county level where the SES were readily available 

(Cutter et al., 2014).  

There are two major limitations of the SoVI and BRIC tools that stem from the 

data both drawn from. The first limitation is that the data is only available to the 

granularity of the census tract. This lack of granularity makes the analysis useful for large 
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projects that span states or the whole country but becomes increasingly less helpful at 

smaller resolutions. The second limitation is based on risk perception, social 

vulnerability, and resilience all being multifaceted issues that require interdisciplinary 

work that readily available census data is not going to produce in full. This second 

limitation means that these tools foreclose the opportunity to explore vital non-RAP 

decision-making factors like psychometrics or cultural theory. 

2.4 Psychometrics 

 The psychological approach to understanding how people interpret and react to 

risk starts with the bounded rationality theory. This theory, as stated by Slovic, 

Kunreuther, & White (1974) “asserts that the cognitive limitations of the decision-maker 

force him to construct a simplified model of the world to deal with it.” Bounded 

rationality theory is often used as a simplified version of the RAP. Bounded rationality 

theory expects that knowledge and experience in risk management are important 

correlates with a person's adaptation behaviors, but the work of Van Valkengoed (2019) 

poses that neither are as correlated to adaptation behaviors as expected. Rather, the 

factors that were found by Van Valkengoed (2019) to be most associated with adaptation 

behaviors were influences from descriptive norms, negative affect, perceived self-

efficacy, and the outcome efficacy of the adaptive actions. These four influences strongly 

associate with adaptation behaviors as they are all associated with the societal views of 

the person: perceptions of the actions of people around me, perceptions of unease felt, 

perceptions of whether or not the action is possible, and perceptions of if the results will 

be significant, respectively. In addition to those influences of Van Valkengoed (2019), 

Bubeck et al. (2012) find that, for the final result of a risk to be a protective response, 
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people not only need a high-risk perception through their threat appraisal but also need to 

know what steps are necessary to take through their coping appraisal. This addition of 

understanding your self-efficacy and response efficacy (coping appraisal) to the already 

expected understanding of the probability and consequences of risk (threat appraisal) is 

called protection motivation theory. 

2.5 Framing and Practical Information 

 A study by Wong-Parodi & Fischhoff (2015) built off and added to the idea of 

societal relations. This was done by using political theory and SES, with an additional 

element that Wong-Parodi & Fischhoff added and labeled “practical information.” This 

“practical information” came in the form of a series of stimuli that they prepared across 

several study groups, with information ranging from the Climate Central’s Surging Seas 

Risk Finder to access an elevation map to a brief about global warming. These stimuli 

were introduced or excluded from each of the study groups and used alongside their 

political theory question to determine what the strongest correlation for “overall 

perceived risk” was. Wong-Parodi & Fischhoff (2015) found that when correlated with 

their political theory question, there was little impact on what they defined as “overall 

perceived risk.” The greatest impact came from correlating “overall perceived risk” with 

a respondents’ exposures to “practical information,” specifically the Climate Central’s 

Surging Seas Risk Finder. Wong-Parodi & Fischhoff (2015) give an initial instance of 

exposure to stimuli and the impact that the stimuli have on individuals; however, the 

study fails to address two important things: the idea of stimuli not being “scientific” in 

nature and the idea that political party affiliation by itself is not the most inclusive or 

accurate way to categorize a person based on their beliefs. 
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2.6 Cultural Theory 

 To better understand those categories that best aid political theory, it is helpful to 

know where they were first formed. Rayner & Canton (1987) initially identified four 

groups of people to represent a social organization in the socioeconomic literature at the 

time and these groups were categorized by each group's preferred principles of consent, 

liability, and trust. Rayner & Canton (1987) go on to explain that societal conflict stems 

from the great difficulty that each of the four groups has in understanding the other three. 

These four groups are the Competitive/market, Atomized individual, 

Bureaucratic/hierarchical, and Egalitarian group. 

These cultural groupings as the base of cultural theory lost traction in the 1980s 

after Rayner created the groups. Cultural theory did not emerge in prominent research 

again until the four groups were reworked by Kahan et al. (2012). Kahan et al. (2012) 

took the original four groups of Rayner & Canton (1987) and created a two-by-two 

matrix of four groups, similar to Rayner (Figure 2). Kahan uses each of the groups to 

classify people based on their closely held ideological beliefs on how the world should 

work. 

 Within the two-by-two matrix coined by Kahan et al. (2012), still exists some 

archetypes which reflect the past work of Rayner & Canton (1987). These archetypes are 

individualism with the opposing archetype of communitarianism, and hierarchy with the 

opposing archetype of egalitarianism. Kahan et al. (2012) use these four archetypes to 

group people according to their cultural identity; hierarchical-individualists, hierarchical-

communitarians, egalitarian-individualists, and egalitarian-communitarians. The 

significance of cultural identity is that it reflects a greater precision of the cultural 
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worldviews of a given person than standard questions of political orientation or political 

ideology (Kahan, 2015), allowing for a deeper understanding of the societal relations that 

Rayner & Canton (1987) describes as influential on cultural biases. Cultural identity has 

been used by Kahan et al. (2012; Kahan, 2015) to describe high and low-risk subjects 

such as global warming, gun control, and the use of nuclear power to name a few. 

 

Figure 2. Basic recreation of the Kahan et al. 2012 2x2 matrix of cultural theories using the icons coined in 

Chuang et al. 2020. 

 Each aspect of decision making is important and interesting to view in their own 

rite, though this research will give greater depth to the decision-making aspects of 

cultural identity (Kahan et al., 2012; Kahan, 2015) and “practical information” (Wong-

Parodi & Fichhoff, 2015). Kahan (2015) finds that the bounded rationality theoretical 

method of decision making (Slovic, Kunreuther, & White 1974), despite being a popular 

explanation for the controversy over topics like climate change, is not an adequate 

theoretical framework for understanding the general public's decision-making processes. 

Kahan (2015) shows this inadequacy in the bounded rationality theory by testing the 
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science comprehension of survey respondents and comparing the levels of science 

comprehension across political affiliations. The findings were that as a person’s science 

comprehension increases, the polarization between the already polarized political 

affiliation groups becomes greater, the opposite of what bounded rationality theory 

asserts. Kahan (2015) goes on to explain that this phenomenon is likely due to climate 

change and similar topics, having become so heavily woven into each individual's 

cultural commitments. These commitments are so woven into certain groups that if an 

individual were to adopt a deviating stance from the individuals’ associates on a topic 

like climate change, this could lead to devastating social consequences such as 

ostracization from their own group or other socially damaging consequences. 

 Knowing that climate change and similar topics act in opposition to bounded 

rationality theory is monumental in furthering climate change communication. Kahan 

(2013) and Kahan (2014) both made equally important strides forward in the field of 

climate change, communication, and cultural identity. Kahan (2013) used cultural 

identity as an independent variable and tested the reactions to varied writing styles of the 

same information that would be appearing in a prominent local newspaper. This study 

found that the science communication environment was fragile, the varied ways in which 

information was presented in the same newspaper was enough to send cultural identities 

to polarized positions (Kahan, 2013). Kahan (2014) took this insight on communication 

one step further and varied the presenter of the same information, recording the results 

across cultural identities. Kahan (2014) found that the support of hierarchical-

individualist cultural identities would change based on the person conveying the message. 
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While the research that Kahan has produced over the last several years is 

comprehensive and important to cultural identity and decision-making literature, there is 

only so much breadth and depth that a series of studies can achieve. Kahan (2013) 

showcased how the polarization of cultural identities occurs based on varied writing 

styles, but this study fails to address if polarization would still be present if the methods 

of communication were varied with similar messages. Kahan (2015) has shown that 

climate change and global warming are topics that are heavily polarized and ignore 

bounded rationality theory but do not go deeply into the possible subset of hazard events 

that each of these topics instigates.  

The purpose of this applied project is to fill some of these identified gaps in the 

literature, namely, the operationalization of a three-part approach to decision-making 

under flood risk. As discussed already, there have been a number of literatures that make 

reference to flood risk perceptions through the lens of the RAP (Botzen et al., 2013; Fan 

& Davlasheridze, 2016; Javeline et al., 2019; Liu et al., 2017; Mozumbder et al., 2011; 

Petrolia et al., 2013; Rey-Valette et al., 2019; Shao et al., 2020; Siegrist & Gutscher, 

2008; Sikder & Mozumder, 2020; & Terpstra, 2011). There is even research that has 

added psychometrics to the RAP (Keller, Siegrist & Heinz, 2006; Siegrist & Heinz, 2006; 

Grothmann & Reusswig, 2006), but there’s no literature, to the authors knowledge, that 

leverage RAP and psychometrics alongside cultural theory to give the greatest breadth 

that this multi-layered topic deserves. This research, though focused on a relatively small 

sub-section of the entire country, will serve as an opportunity to build upon decades of 

research and align the importance of all three aspects of decision-making. Does 

polarization of cultural identities and political affiliations occur based on scientific 
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numeracy when individuals are discussing flood risk? What type of flood risk portrayal 

or level of risk portrayal is most effective in communicating flood risk and does this vary 

significantly based on cultural identity? Are people more or less likely to alter their 

mitigation behavior based on their exposure to certain flood risk portrayal or level of risk 

portrayal and does this vary based on cultural identity? To better understand the answers 

to these questions, it is imperative to look at varied avenues in which subjective 

information is processed by people in addition to taking into consideration the type of 

person that is taking in such information.  
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Chapter 3: Methods 

3.1 Study Area 

Along the coast of Florida and Louisiana, there are more than 100 counties that 

are considered coastal by the National Oceanic and Atmospheric Administration 

(NOAA). These counties (Figure 3) all have the potential to be significantly impacted by 

the events along the coastline of the Gulf of Mexico. The counties collectively make up 

nearly 7.5% of the total population of the United States at nearly 25 million people across 

the counties of both Florida and Louisiana. The 102 counties listed in Table 3 (Appendix 

A: Tables and Figure) will serve as the study area for this research and will be all 

considered “Gulf Coast Counties.” 

 
Figure 3. Map of study area highlighting all counties in Florida and Louisiana that are considered coastal 

by NOAA with the addition of the West Feliciana Parish in LA.  
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 This research project is a part of the collective work of several research facilities 

across the contiguous United States as part of the National Academy of Sciences Gulf 

Research Program research project, “Why Location Matters: How Smarter Decision-

Making by Renters and Homebuyers Will Increase Coastal Resilience.” The study area 

for this multi-university effort is comprised of the entire coastal area of the Gulf of 

Mexico. As a single part of a markedly larger project, this research project is only using a 

sub-section of the full possible study area.  

3.2 Data Collection  

 Primary data was generated for this project as a result of a two-staged, mixed 

methodological approach. The first stage consisted of a 67 close-ended question 

(approximately 30 minutes) survey focused on quantitative data analysis with questions 

generated based on the literature (Bolsen, 2015; Cutter et al., 2013; Cutter et al., 2014; 

Kahan, 2015; Kahan et al., 2012; & Wong-Parodi & Fischhoff, 2015) and prior surveys 

(Kahan, 2015; Kahan et al., 2012; Leiserowitz, 2008; Leiserowitz, 2019; & Bolsen, 

2020). The following key topics were addressed in the survey:  

1. Flood Risk Literacy: questions intended to measure the level of prior flood risk-

related knowledge that the respondent had. These questions were made to have a 

mix of academic and practical questions about flooding. 

2. Flood Risk Numeracy: questions intended to measure the level of comprehension, 

specifically numeracy, that respondents had towards the flood risk information 

prompts. These questions focused entirely on the interpretation of information 

readily available in the flood risk information prompts. 
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3. Flood Risk Mitigation Behaviors: questions intended to measure the willingness 

of respondents to take mitigatory actions in the face of their respective flood risk 

information prompts. These questions focus both on mitigation behaviors shift 

costs (i.e., insurance), as well as mitigate impact altogether (e.g., elevating your 

home). 

4. Home-Buying Behaviors: questions intended to measure the willingness of 

respondents to purchase the home represented in their respective flood risk 

information prompt.  

5. Flood Risk Perceptions: questions intended to measure the perceptions that 

respondents have, both within the example of the flood risk information prompt, 

as well as outside of the prompt. These questions focus on the fear that flooding 

evokes, the perceptions that respondents have regarding their trust in flood 

experts, and their perceptions of the riskiness of the flood risk information 

prompt. 

6. Cultural Identity: questions intended to group respondents based on their cultural 

worldviews into one of four cultural identities. These questions focus on how 

respondents feel that society and the government should function, both within a 

flooding context and outside of the flooding context. 

7. Socio-Economic Status (SES): questions intended to characterize respondents by 

age, gender, education, household income, and other similar demographic style 

questions. 

The full version of this survey can be found in Appendix B: Flood Risk Preparedness 

Survey. A total of 26 potential respondents were contacted for recruitment from May 14-
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26. Surveys were distributed to 20 of the potential respondents who met the criteria of 

being over the age of 18, lived in the study area, and were homeowners. Additionally, the 

study population was purposefully recruited to be near equally split along political 

affiliation, mixed along race and ethnicity, with a slight skewing towards low-moderate 

income households (less than $68,000 for Florida respondents and less than $64,300 for 

Louisiana respondents). The 20 respondents were randomly assigned to one of three 

groups and received a different level of flood risk information prompt (500-year 

floodplain, 100-year floodplain, and 25-year floodplain) based on their group.  

 The second stage consisted of dividing the sampled survey respondents into three 

6-7 person focus groups to dive deeper into the quantitative data collection for the 

surveys and provide additional qualitative data through semi-structured questioning. 

These focus groups took place on June 1st (500-year floodplain), June 2nd (100-year 

floodplain), and June 3rd (25-year floodplain). Focus groups were divided into the three 

flood risk information levels. Focus groups were approximately 75 minutes in length and 

asked a series of open-ended questions dealing with flood risk mitigation behaviors, flood 

risk information prompt design perceptions, flood risk knowledge, and knowledge of 

future flood risk. The full version of the focus group prompt can be found in Appendix C: 

Flood Risk Preparedness Focus Group Prompts. Surveys and focus groups were 

administered electronically through the Great Blue Research Inc.  

 The flood risk information prompts include two graphics for each of the three 

flood risk levels representing both a varied delivery of information and levels of risk. The 

two kinds of risk information shown to survey respondents are the cumulative risk as a 

percentage for the floodplain over a 30-year time horizon, and the average annualized 
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loss (AAL) for a hypothetical property in the given floodplain for the same timeframe. 

Levels of risk vary between survey respondents and focus groups, where each focus 

group will be exposed to, and answering questions regarding, a specific level of risk. 

These levels of risk represent the 25-year floodplain (Figure 18 & Figure 19), the 100-

year floodplain (Figure 20 & Figure 21), and the 500-year floodplain (Figure 22 & Figure 

23). 

3.3 Data Analysis

This project made use of a mixed-methodological approach to best leverage the 

nature of its smaller sample size. Following the administration of the 20 surveys, survey 

results were exported from the Qualtrics server as an Excel spreadsheet before being 

imported into IBM Statistical Package for the Social Sciences (SPSS) for initial analyses 

(Figure 4).  

 
Figure 4. Flowchart illustrating how the survey data collection and focus group data collection were 

conducted, and how both were used to complete the research objectives of this study. 
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Using the predetermined question sets from the survey, questions in the dataset 

were put through a test of reliability, specifically, Cronbach’s Alpha. Cronbach’s Alpha 

was initially developed by Lee Cronbach in 1951 (Cronbach, 1951) to provide a measure 

of internal consistency for a test or scale. The measure of Cronbach’s Alpha can range 

from 0 to 1, with 1 being the highest level of internal consistency. Internal consistency 

describes the extent to which all the items in a test measure the same concept and are 

connected to the inter-relatedness of the items within the test. Internal consistency is used 

to assess reliability before a test is fully administered. The level of a Cronbach’s Alpha 

coefficient that is acceptable or unacceptable is arbitrary. The lowest acceptable value for 

a Cronbach’s Alpha is typically set at 0.70 but can go as high as 0.95 (Tavakol & 

Dennick, 2011). There are three ways in which a set of questions can be interpreted to 

have validity: content – the test needs to measure the underlying construct; criterion – the 

test must correlate with another accepted and established test of the same underlying 

construct; and consequence – the size of the correlation coefficient must result in at least 

.90 for large stakes testing and at least .60 for low stakes testing (Field, 2017). For this 

research, indices created were required to return values of at least .70 for the size of their 

correlation coefficients to be considered internally consistent. 

The formula used for Cronbach’s Alpha is as follows (Equation 1). Where you 

can find the internal consistency of a series of items by calculating the number of items 

(N) times the averaged inter-item covariance of the items (𝑐̅) all divided by the number of 

items minus 1 times the averaged inter-item covariance of the items, plus the average 

variance (𝑣̅). This equation results in the Cronbach’s Alpha, where the higher the 

number, the greater internal consistency you can expect. Though, the value of the Alpha 
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is also influenced by the number of items used, the more items you add to the Cronbach’s 

Alpha, the more likely you are to artificially inflate the internal consistency of a set of 

items. 

𝑎 =
𝑁𝑐̅

𝑣̅ + (𝑁 − 1)𝑐̅
 

Equation 1. The formula used for Cronbach’s Alpha test of internal consistency (Cronbach, 1951). 

A series of indices were created based on the components that met the criteria of 

reliability. These indices included “Flood Risk Literacy” and “Flood Risk Numeracy” 

which were both created using two separate cumulative indices where respondents with 5 

or more correct answers in each index were scored either as having “passed” and all 

others as “failed”. “Flood Risk Mitigation Behaviors”, “Flood Risk Perceptions”, “Dread 

Risk”, “Trust in Experts”, “Trust in Institutions”, “Home-Buying Behaviors” and “Social 

Solidarity” were all additional indices created through an averaged index score, where all 

questions that were associated with each of the respective indices were summed and 

divided by the number of questions in the index. Cultural Identities were broken up into 

four indices; “Simple Kahan Cultural Theory,” “Kahan Cultural Theory”, “Flood Risk 

Cultural Theory” and “Combination Cultural Theory” which were generated by recoding 

respondents' answers into two “Individualism” and “Hierarchical” scales. These scales  

were then used to bucket individuals into either individualism or communitarianism and 

either hierarchy or egalitarianism. The full methodological approach to the creation of 

these indices and a comprehensive list of questions associated with their indices can be 

found in Appendix F: Index Protocol. 
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Once the indices were codified within Excel, they were then imported into SPSS 

and incorporated with the full dataset. Within the SPSS program, the numerically coded 

spreadsheet was then re-coded into questions and answers that reflected the survey that 

respondents received and allowed for easier navigation of statistical analysis by the 

researchers. From there, frequency tables of all questions and indices, cross-tabulation 

tables of all demographic and index combinations, and chi-square tests of significance of 

all demographic and index combinations were generated (Appendix G: SPSS Frequency, 

Cross-tabulation, and Chi Square Tables). Frequency tables serve as a univariate analysis 

of the statistics of the data, how a single question was answered across respondents, and 

each question's standard deviation. Cross-tabulations serve as the bivariate analysis of the 

data, showing how two or more questions interact with each other. The Chi-Square tests 

of independence are a commonly used test that measures the relationships between 

categorical variables, like the Likert questions found in the flood risk survey.  

Developed by Karl Pearson in 1900 (Pearson, 1900), a chi-square test for 

independence compares two categorical variables in a contingency table to see if they 

exhibit statistical association that suggests an underlying causal relationship. A chi-

square test of independence is a way to argue for or against a relationship between two 

(or more, but typically two) categorical variables. The null hypothesis of the chi-square 

test for independence is that there is no association between the two variables, that their 

expected values and the values being reported are the same (statistically speaking). You 

can determine if you accept or reject your null hypothesis by using the p-value of the test, 

where small p-values of below 5% are typically the standard for indicating a significant 

association between the variables (Stephanie, n.d.). 
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The formula used for the chi-square test for independence is as follows. Where 

you can find the chi-square value by calculating the sum (Σ) of each cell for the table, by 

taking the expected values (E) minus their respective observed values (O), squared, 

divided by the expected value for that cell. This process is repeated for each of the cells 

within the table, represented by degrees of freedom (C). Then, using the chi-square value 

and the degrees of freedom, the p-value of the statistic can be calculated and used to 

interpret the significance (or lack thereof) of the correlation between the two. The 

expected values (E) for the equation are generated using the subtotals of the data, wherein 

each cell is calculated by multiplying the subtotal of the respective column (or row) of 

that cell by the row (or column), divided by the total. With the degrees of freedom being 

a product of the number of rows minus 1 and the number of columns minus 1. 

𝑥𝑐
2 = 𝛴

(𝑂𝑖 − 𝐸𝑖)
2

𝐸𝑖
 

Equation 2. The formula used for the Chi-Square test of independence (Pearson, 1900). 

The focus group phase of research used a series of open-ended questions that 

were used to better understand thought processes, risk perceptions, and the overall 

effectiveness of each group's stimulus interactions. Specifically, respondents in the focus 

groups were asked about their thought processes regarding the useability and their 

understanding of the flood risk information prompts. These conversations were used to 

dive deeper into the concept of the RAP (Star, 1969) and bounded rationality theory 

(Slovic, Kunreuther, & White, 1974) to determine what, if any, influence the flood risk 

information prompts, or general flood literacy, had on the decisions of the survey 
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respondents and if the communication of risk was sufficient for each respondent to make 

the best decision possible. The RAP was operationalized using both prior knowledge in 

the form of flood risk literacy, as well as through the survey-specific numeracy questions 

based on the flood risk information prompts. Decision-making too was operationalized in 

multiple ways; through general flood risk perceptions, flood mitigation behaviors tied to 

the flood risk information prompts, and home-buying decisions as they related to the 

flood risk information prompts. 

Following the discussion of the flood risk information prompts and their 

effectiveness, the focus group was then directed towards the conversations of cultural 

theory and dread of flooding. These additional layers of complexity were introduced to 

the focus groups through the use of simplified cross-tabulations and narrowing the focus 

to a specific cell or set of cells. For example, respondents were reintroduced with a cross-

tabulation from earlier in the discussion that was then altered slightly to tie in one of the 

modulating factors to be discussed (cultural theory, dread, or trust), creating a “2-by-2-

by-2” matrix where a specific cell or set of cells within the matrix were the focus. These 

illustrations helped clarify the rationale of certain cultural identities or levels of dread, as 

respondents were asked to explain their thought processes on why they believe that 

people would answer in the way that they did.  

When time allowed, a final level of complexity was explored with focus groups, 

the introduction of all three operationalized influencers of risk in the survey: the RAP, 

cultural theory, and psychometric paradigm. This final layer of complexity required a 

similar setup to that of the previously mentioned discussion; because of this complexity, 

only a small and necessary selection of possible combinations from the three influencers 
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of risk were explored in depth. To assist with the discussion and spur more 

comprehensive feedback, respondents were shown the respective survey questions, flood 

risk information prompts, or simplified cross-tabulations being discussed throughout the 

focus group in the form of PowerPoint slides (Appendix C: Flood Risk Preparedness 

Focus Group Prompts). 
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Chapter 4: Results 

4.1 Survey Overview

The sample of 20 survey respondents were intentionally screened for questions of 

age, political affiliation, race, income, and place of living to aid in getting an equal 

distribution of these demographic characteristics across the small sample. The sample 

was composed of 35% Republican, 15% Independent or No Party Affiliation, and 50% 

Democrat. Along political ideologies, there were 25% Liberal, 40% Conservative, and 

35% middle of the road. Most of the sample skewed towards being female at 75%, the 

remaining portion identifying as male. Age groups varied with 30% being 18-34 years of 

age, 25% being 35-49, 30% being 50-64, and 15% being over the age of 65. Much of the 

sample skewed intentionally towards being below an annual household income of 

$75,000 at 75%, the remainder of the population had annual household incomes greater 

than $75,000. The sample skewed towards a majority of the racial and ethnic 

backgrounds being White only at 70%, with 5% being Asian, 5% being Black or African 

American, 10% being Hispanic, Latino, or Spanish origin, and 10% being both Hispanic, 

Latino, or Spanish origin and White. Much of the sample had some college or an 

associate degree for education at 50%, 15% were high school graduates, 20% had a 

bachelor’s degree, 10% had a master’s degree, and 5% had both a college education and 

vocational school. A full breakdown of the demographic characteristics can be found in 

Appendix G: SPSS Frequency, Cross-tabulation, and Chi Square Tables, with a focused 

breakdown of SES in Table 5. 



 

 

31 

4.2 Cronbach’s Alpha and Content Validity 

Following the protocol set forth in Appendix F: Index Protocol, it was found that 

the majority of indices measuring non-cultural theory concepts had returned with 

Cronbach’s Alphas surpassing the 0.700 threshold except for “Flood Risk Literacy” (-

0.013), “Flood Risk Numeracy” (0.407), and “Social Solidarity” (0.684). In addition to 

running Cronbach’s Alpha for those indices specified in Appendix F: Index Protocol, 

alphas were produced for a subset of each of the possible cultural theory question sets to 

determine if cultural theory questions were internally consistent and measuring the same 

underlying concepts (individualism, hierarchy, flood specific individualism, etc.). Similar 

to the full cultural theory question indices already ran, these subset indices which were 

expected to measure the internal consistency of a single part of a given person's world 

view, also failed to reach the arbitrary 0.700 threshold.  

To address some of the indices that lacked internal consistency, a closer look was 

necessary. The indices of “Flood Risk Literacy” and “Flood Risk Numeracy” stood out 

from all other indices as they were the only indices that did not have a scale-type set of 

answer choices. As such, the two indices were re-coded from multiple choice, true or 

false, and select all of the following type questions to a simple binary correct or incorrect 

scale. Using the simple binary scale, a new set of Alphas were generate for the indices, 

these indices were markedly higher than the original coding of the indices. “Flood Risk 

Numeracy” increase to 0.881, now meeting the threshold of 0.700. “Flood Risk Literacy” 

increased to 0.058, indicating that this index may be violating the unidimensionality 

assumption of Cronbach’s Alpha. A full list of the Cronbach’s Alphas can be seen below 

in Table 1. 
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While some of the indices even with potential adjustments still fall below the 

threshold for internal consistency, this does not necessarily indicate that the indices lack 

validity. Each of the indices listed above were intentionally made with the questions they 

have to measure their respective underlying construct. These indices are all considered to 

have content (or face) validity because of the intentional design each of them has. As for 

each of the measures of cultural theory, two of the full indices ran only fell slightly below  

 

Table 1. Cronbach Alpha’s for all indices referenced in Appendix E: Index Protocol. Asterisk indicates 

altered index from protocol in Appendix F. 

Index Cronbach’s Alpha 

Flood Risk Literacy 0.058* 

Flood Risk Numeracy 0.881* 

Flood Risk Mitigation Behavior 0.848 

Flood “Risk Perception” 0.853 

Dread Index 0.806 

Trust in Experts 0.801 

Trust in Institutions 0.883 

Home-Buying Index (Categorical) 0.908 

Social Solidarity 0.684 

Kahan CT (Q55 & Q56) 0.664 

Kahan et al. (2012) CT (Q55, Q56, Q54 Reverse Coded, & 

Q57 Reverse Coded) 

0.536 

Flood Specific CT (Q45, Q47, Q46 Reverse Coded, Q48 

Reverse Coded) 

0.333 

Combo CT (Q45, Q47, Q46 Reverse Coded, Q48 Reverse 

Coded Q55, Q56, Q54 Reverse Coded, & Q57 Reverse 

Coded) 

0.686 

Kahan CT Hierarchy (Q56 & Q54 Reverse Coded) 0.520 

Kahan CT Individualism (Q55 & Q57 Reverse Coded) -0.823 

Flood CT Hierarchy (Q47 & Q48 Reverse Coded) 0.309 

Flood CT Individualism (Q45 & Q46 Reverse Coded) -0.669 

Full CT Hierarchy (Q56, Q47, Q54 Reverse Coded & Q48 

Reverse Coded) 

0.679 

Full CT Individualism (Q55, Q45, Q57 Reverse Coded & 

Q46 Reverse Coded) 

0.111 
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the threshold of 0.700, indicating that they are measuring the underlying construct of 

cultural theory only slightly less than the arbitrary cut-off and as such, have enough 

internal consistency to move forward without altering the indices.  

4.3 Univariate Analysis  

Using the indices listed above, it was found that across all floodplains, 85% of 

respondents failed the literacy check and were unable to correctly answer at least 5 of the 

6 literacy check questions. Across all floodplains, 75% of respondents were successful in 

the flood risk graphic numeracy (comprehension) check and were able to correctly 

answer at least 5 of the 6 numeracy questions. Across all floodplains, respondents slightly 

favored low mitigation behaviors in the face of risk at 55%, with the remainder opting for 

high mitigation behaviors. Across all floodplains, 55% of respondents were classified as 

having high graphic-based risk perceptions, with the remainder being low. Broken out 

among each floodplain this was found to be a near-even split between low and high-risk 

perceptions for all floodplains; 50% saw high risk in the 500-year floodplain, 57% in the 

100-year, 57% in the 25-year. Across all floodplains, a majority of respondents had high 

dread concerning flooding (75%), with the remaining being low in dread. Across all 

floodplains, most respondents (80%) had a high level of trust in flood experts and their 

technical skills. Slightly lower, across all floodplains, 65% of respondents had high levels 

of trust in scientific and governmental entities. Similarly, across all floodplains, 65% of 

respondents were classified as having a high willingness to purchase the home 

represented in the graphic. High willingness to purchase was found to be greatest within 

the 100-year floodplain (71%), followed by the 500-year floodplain (67%), followed by 

the 25-year floodplain which still has many respondents willing to purchase (57%). 
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Across all floodplains, a majority of respondents (85%) were classified as being high in 

social solidarity. These initial index-based results have been compiled and can be viewed 

altogether in Table 6. 

From the perspective of home-buying behaviors, it was found that across all 

floodplains, the highest tolerable cumulative risk level exceeded that of the 25-year 

floodplain over a 30-year period. Where the risk level for a 25-year floodplain over a 30-

year period sits at 71%, the highest risk tolerable in both the 25- and 100-year floodplain 

groups was 75%, slightly above the highest mark for the 25-year floodplain and far above 

the 26% cumulative risk in the 100-year floodplain. Similarly, the 500-year floodplain 

also had multiple people who were more tolerable to flood risk than the depiction they 

received, with those people stating that they could tolerate up to 50% risk. On balance, 

when compared to their cumulative risk counterpart, the AAL risk portrayal tolerance 

was lower. Where the cumulative risk portrayal tolerance levels had multiple people who 

exceeded the 25-year risk threshold of 71%, the AAL risk portrayal tolerances did not 

break the equivalent risk of $75,000 damages that the 30-year period in the 25-year 

floodplain illustrated for the high-risk group. Most AAL risk tolerance levels were more 

conservative than their cumulative risk counterparts with two outliers in the 500-year 

floodplain who held two of the highest AAL risk tolerances of the study population. This 

gap between the cumulative and AAL risk portrayal tolerances can be seen below in 

Figure 5. 
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Figure 5. Person-by-person comparison of the varying risk tolerances when purchasing a home of 

respondents for each of the two graphic risk portrayals. 

4.4 Bivariate Analysis  

4.4.1 The RAP 

Before adding in the additional layer of cultural theory, it is necessary to take a 

step back and first set up the expectations of the RAP. Simon (1955) establishes the 

“economic man” who is “rational” as having comprehensive knowledge of their 

environment, enough to make optimal decisions. Starr (1969) adds to this stating these 

decisions are made to achieve the maximization of expected utility.  

The indices of Flood Risk Literacy and Flood Risk Numeracy will serve as the 

initial tests for respondents having (or not having) comprehensive knowledge about their 

environment. The RAP expects that the bulk of these respondents would pass both the 

literacy and numeracy checks and prove that, because they are living in environments that 

flood, they have the know-how to address flood risk. It has already been established that 

while respondents had little difficulty as a group in answering questions measuring 

numeracy (75% pass rate), their ability to tap into prior knowledge on flooding and flood 

risk was not as impressive (15% pass rate). This lack of consistency between the two 
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measure of complete knowledge illustrates the first inconsistency of the RAP that was 

observed in the flood risk preparedness survey results. 

The second inconsistency comes when comparing what a “rational” person could 

do and what they should do versus what respondents decided to do in the survey. This 

second inconsistency is operationalized using the previously mentioned Flood Risk 

Literacy and Flood Risk Numeracy indices, in addition to indices that operationalize what 

respondents could do (Risk Mitigation Behavior) and what they should do (Home-Buying 

Behavior). Based on the assumptions of the RAP, these indices, cross-tabulated, would be 

expected to have certain groupings of people based on the level of risk and questions 

being asked such as the following example in Figure 6 for the high risk portrayals (the 

25- and 100-year floodplains), but this is not the case.

 

Figure 6. Hypothetical examples of what a "rational" person (illustrated as a calculator), as depicted by the 

RAP, would react to high flood risk (25- and 100-year floodplains). 

The actual survey results tell a different story about the “rationality” of the survey 

respondents. Using the two respondents that both passed the literacy check and were 

given promptings on either the 25- or 100-year floodplains, only one respondent was 

bucketed into the “rational” quadrant of high literacy and high mitigation behavior. 

Looking through the lens of home-buying behaviors, there were no respondents that 
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made the “rational” decision, as both were willing to purchase the hypothetical high-risk 

homes. Switching from literacy to numeracy in both scenarios illustrated a different type 

of inconsistency of the RAP. While in both mitigation behaviors and home-buying 

behaviors, there were respondents that were considered “rational” (6 mitigation and 5 

home-buying), but there were almost as many respondents who had the same high 

numeracy that instead made irrational decisions (4 mitigation and 5 home-buying). A full 

illustration of the high-risk cross-tabulations can be seen below in Figure 7.

 

Figure 7. Illustrative cross-tabulation of results showing how respondents that were given high-risk graphic 

portrayals answered in literacy, numeracy, mitigation behaviors, and home-buying behaviors. Literacy 

frequencies are in white font and numeracy frequencies in black. “Rational” choices are illustrated as a 

calculator. 

This is not to say that the RAP is wholly unfounded, just that there is more to 

decision-making in the face of risk than the “rational man” can explain. There are still 

instances in Figure 7 where “rational” people can be found, and there are even more 

instances of the RAP when looking at the data through the lens of the 500-year 

floodplain. Looking at the rest of the data in the low-risk portrayal (500-year floodplain), 

it can be seen that respondents who understood the graphics shown were more willing to 

purchase the home and less willing to mitigate overall. Specifically, of the 6 respondents 

that received the 500-year floodplain graphic risk portrayal, 5 respondents passed the 
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numeracy check, and of those 5, 4 of them answered both home-buying and mitigation 

behavior questions “rationally.” This finding begins to explain the limitations of the RAP 

and the need for more explanatory influences in decision-making, especially as risk is 

increased. 

 

Figure 8. Illustrative cross-tabulation of results showing how respondents that were given low-risk graphic 

portrayals answered in literacy, numeracy, mitigation behaviors, and home-buying behaviors. Literacy 

frequencies are in white font and numeracy frequencies in black. “Rational” choices are illustrated as a 

calculator. 

4.4.2 SES 

An additional aspect of the RAP that bridges the concept of the RAP to those 

concepts of psychometrics and cultural theory are SES, the demographic characteristics 

of respondents. These SES have been found in the past to be relatively consistent with the 

typical assumptions of the RAP and as such will typically not disqualify the RAP on their 

own. Running these SES against the indices generated for this research, it was found that 

respondents that scored high in numeracy were prominently either leaning or strongly 

democratic (45% of the sample, 90% of democrats), or were under the age of 50 (45% of 

the sample, 82% of people aged 18-34 and 35-49). Respondents over the age of 49 (50-

64, and 65 or older) were mixed in their passing scores in numeracy (30% of the sample, 

66% of people aged 50-64 and 65 or older). Those with passing scores in numeracy 
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among republicans were less impressive (20% of the sample, 57% of Republicans), with 

independents or those with no party affiliation following a similar trend (10% of the 

sample, 66% of independents).  

While democrats were associated with high numeracy, liberals were associated 

with low mitigation behaviors. Leaning and strongly liberal respondents were 

unanimously low in their mitigation behaviors (25% of the sample, 100% of liberals). 

Conservatives not as one-sided and only slightly favored high mitigation behavior (25% 

of the sample, 63% of conservatives). Respondents that were neither liberal nor 

conservative leaned similarly towards high mitigation behaviors (10% of the sample, 

57% of neither liberal nor conservative). Also showing a break between high and low 

mitigation behaviors, respondents that had annual household incomes greater than 

$75,000 were more likely to favor low mitigation behaviors (20% of the sample, 80% of 

respondents $75,000 to $99,999, $100,000 to $199,999, and $200,000 or more). 

Respondents that reported making less than $75,000 in annual household income nearly 

split with a slight favoring towards high mitigation behaviors (40% of the sample, 53% of 

respondents less than $15,000, $15,000 to $24,999, $25,000 to $49,999, and $50,000 to 

$74,999). A similar finding along household income was found when cross tabulated 

against home-buying behaviors, respondents that had annual household incomes greater 

than $75,000 were more likely to favor high home-buying behaviors (20% of the sample, 

80% of respondents $75,000 to $99,999, $100,000 to $199,999, and $200,000 or more). 

Respondents that reported making less than $75,000 in annual household income slightly 

favored high home-buying behaviors as well, though not as strongly as their high income 
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counterparts (45% of the sample, 60% of respondents less than $15,000, $15,000 to 

$24,999, $25,000 to $49,999, and $50,000 to $74,999). 

A full cross-tabulation of all the SES characteristics of the sample and all indices 

generated for research can be found in Appendix G: SPSS Frequency, Cross-tabulation, 

and Chi Square Tables. 

4.5 Cultural Theory Results 

4.5.1 Univariate Analysis 

The frequencies generated based on the Kahan et al. (2012) cultural theory 

question set illustrated respondents had tendencies towards egalitarian worldviews and 

were typically neutral when it came to deciding between individualistic or communitarian 

worldviews. When asked on a 4-point Likert, 85% of respondents strongly agreed or 

agreed with question 54 which focused on Egalitarian worldviews, while 70% of 

respondents strongly disagreed or disagreed with question 56 which focused on 

hierarchical worldviews. The measure of individualism to communitarianism was 

similarly skewed, though in the same direction for both measures. Both question 55 

(individualism) and question 57 (communitarianism) had 70% of respondents strongly 

disagree or disagree. Because of this consistent disagreement, respondents were typically 

coded based on their answers as “neutral” instead of either “individualistic” or 

“communitarian” as disagreeing with both questions would give you a score that is 

between the extremes of individualism and communitarianism (Figure 9). 
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Figure 9. Set of frequencies based on answers to Cultural Theory questions for each of the 20 respondents 

(x-axis) where 4=Strongly Agree and 1=Strongly Disagree (y-axis). 

The frequencies generated from the flood-specific cultural theory questions 

resulted in a different set of cultural identities than those generated by the base Kahan et 

al. (2012) question set. This flood-specific set of questions illustrated that respondents 

had tendencies towards either egalitarianism or being neutral when deciding between 

egalitarian or hierarchical worldviews. When deciding between individualistic or 

communitarian worldviews, the flood-specific cultural theory question set showed 

respondents tended towards either communitarianism or neutrality. These closely split 

decisions on worldviews are illustrated in the frequency table (Figure 10) below. 

Question 45 (individualism) and question 46 (communitarianism) both had a majority of 

respondents in agreement, with each question having 70% and 100% of respondents 

either agreeing or strongly agreeing to the respective statements. Similarly, there was a 
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majority in agreement for questions 47 (hierarchy) and 48 (egalitarianism) with 75% and 

85% either agreeing or strongly agreeing, respectively. 

 

Figure 10. Set of frequencies based on Flood-Specific Cultural Theory questions for each of the 20 

respondents (x-axis) where 4=Strongly Agree and 1=Strongly Disagree (y-axis). 

4.5.2 Bivariate Analysis 

Using the eight questions between the Kahan et al. (2012) cultural theory question 

set and the flood-specific cultural theory question set, it is possible to generate four 

cultural identity indices. The frequencies and distributions of cultural identities varied 

depending on which combination of cultural theory questions were used, a full set of 

frequency tables for each combination is depicted below (Figure 11). While specific 

distributions shifted between each possible combination of cultural theory questions, all 

cultural identity indices classified the majority of respondents as either egalitarian-

communitarian or egalitarian-neutral. Specifically, the Kahan et al. (2012) cultural theory 

question set had 40% of respondents classified as egalitarian-neutral, the flood-specific 
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question set 35% egalitarian-communitarian, the combination question set 40% 

egalitarian-communitarian, and the simple Kahan question set 55% egalitarian-

communitarian.  

  

Figure 11. Set of frequency charts illustrating the distribution of cultural identities based on four possible 

combinations of cultural theory-based questions. 

This research made use of a subset of the four possible cultural theory indices. 

One of the indices used was the simple Kahan index, which returned a Cronbach’s Alpha 

relatively close to the 0.700 threshold at 0.664, making its reliability in measuring the 

underlying construct of cultural theory slightly below the arbitrary threshold. The Kahan 

index is a tried-and-true measure that has been used in similar literature (Bolsen, 2015) 

and constrains all possible combinations of cultural identities to the four base groups. 

This research also contributes to the realm of cultural identity measures by using the 

combination cultural theory index, which holds the highest measure for internal 
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consistency of all the cultural theory measures at 0.686. This combination cultural theory 

index serves as an important counterpart and comparison point to the simple Kahan index 

as each brings to the table their own appealing characteristics. 

4.6 The RAP and Cultural Theory 

With the addition of previously discussed RAP concepts of mitigation behaviors, 

risk perceptions, home-buying behaviors, literacy, and numeracy; analyses moving 

forward become markedly more complex, both in their potential for cross-tabulation and 

their interpretations. On balance, it was found there are little to no patterns that emerge 

under the lens of cultural theory when looking at the pass rates for both literacy and 

numeracy in the small sample. As this sample skewed heavily to failing the literacy check 

and passing the numeracy check, the addition of cultural theory only served to break out 

those majority amongst the different possible cultural identities. For example, using the 

simple Kahan index, Egalitarian-Communitarians had a 9% pass rate in the literacy check 

with an 82% pass rate in the numeracy check. These percentages are in line with the 

direction in which the overall pass rates for each of the two indices were found to be 

(15% and 75% respectively). 

The cultural identities which deviated from the tendency of a majority failing the 

literacy check and a majority passing the numeracy check are few and far between. Even 

more so, these deviations are inconsistent within the cultural identities in which they 

occur. While the simple Kahan cultural identities only saw deviations in the category of 

Hierarchical-Individualists (66% passing literacy and 33% passing numeracy), the 

Combination cultural theory index had several. It was found that Egalitarian-Neutrals, 

Egalitarian-Individualists, and Neutral-Communitarians were all cultural identities that 
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found themselves well below the numeracy pass rate of 75% (33%, 50%, and 50% 

respectively). Additionally, under the lens of the Combination cultural theory index, 

100% of Egalitarian-Communitarians passed the numeracy check. A full breakout of the 

pass rates for the literacy and numeracy checks across the simple Kahan and combination 

cultural identity indices can be seen below (Table 2). 

Table 2. Pass rates in literacy and numeracy across all possible cultural identities in both the Kahan and 

Combination cultural theory indices. 

 
Literacy Pass 

Rate/ 

Simple Kahan 

Numeracy Pass 

Rate/ 

Simple Kahan 

Literacy Pass 

Rate/ 

Combination CT 

Numeracy Pass 

Rate/ 

Combination CT 

EGA-COM 9.1% (n=11) 81.8% (n=11) 12.5% (n=8) 100% (n=8) 

EGA-IND 0.0% (n=3) 66.7% (n=3) 0.0% (n=2) 50.0% (n=2) 

HIE-COM 0.0% (n=3) 100% (n=3) 0.0% (n=1) 100% (n=1) 

HIE-IND 66.7% (n=3) 33.3% (n=3) 33.4% (n=3) 66.7% (n=3) 

EGA-Neutral 
  

0.0% (n=3) 33.3% (n=3) 

Neutral-COM 
  

50.0% (n=2) 50.0% (n=2) 

Neutral-Neutral 
  

0.0% (n=1) 100% (n=1) 

 

Departing from the measure of the RAP and focusing more on those measures of 

cultural theory, a series of cross-tabulations between cultural theory and dependent 

variables were generated. These cross-tabulations focused on both (simple Kahan and 

combination) cultural theory measures, against risk perceptions, mitigation behaviors, 

and home-buying behaviors.  

Egalitarian-Communitarians were found to be divided nearly evenly amongst 

themselves in risk perceptions (4 low and 4 high), mitigation behaviors (4 low and 4 

high), and home-buying behaviors (5 high and 3 low) under the combination cultural 
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theory index. When broken out between high-risk and low-risk portrayals, these even 

divides persisted amongst the Egalitarian-Communitarians under high-risk portrayals. 

These findings, under the same high-risk portrayals, are consistent with those of the 

simple Kahan index as Egalitarian-Communitarians continue to show no inclination for 

or against mitigation, risk perceptions, or home-buying (Figure 12). 

 

Figure 12. Simplified cross-tabulations of the Egalitarian-Communitarian cultural identity against 

mitigation behaviors, risk perceptions, and home-buying behaviors all within the 25- and 100-year 

floodplains where numbers in white are the product of the combination cultural theory index and numbers 

in black the Kahan index. 

While the sample for the Hierarchical-Individualists was small and varied slightly 

depending on the cultural theory index measure used, Hierarchical-Individualists 

answered with relative consistency within the 25- and 100-year floodplains. Using the 

Combination cultural theory index all Hierarchical-Individualists in either the 25- or 100-

year floodplain focus groups answered consistently. These respondents had decidedly 

low-risk perceptions and mitigation behaviors, while at the same time having high home-

buying behaviors. With the same parameters but instead using the Kahan index, the same 
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set of results occurred where the Hierarchical-Individualist was found to have low-risk 

perception, low mitigation behavior, and high home-buying behavior (Figure 13). 

 

Figure 13. Simplified cross-tabulations of the Hierarchical-Individualist cultural identity against mitigation 

behaviors, risk perceptions, and home-buying behaviors all within the 25- and 100-year floodplains where 

numbers in white are the product of the combination cultural theory index and black the Kahan index. 

The other two primary cultural identities of Egalitarianism-Individualism and 

Hierarchical-Communitarianism were also recorded within the 25- and 100-year 

floodplain. The Hierarchical-Communitarian that was recorded in the high-risk portrayal 

was found to have little consistency between the combination cultural theory and simple 

Kahan indices. This cultural identity was found to have high mitigation in both indices 

but differed in both risk perceptions and home-buying behaviors. The Egalitarian-

Individualist cultural identity was found to have consistency between the two cultural 

theory indices. Egalitarian-Individualist respondents typically had high-risk perceptions 

and mitigation behaviors but were split on home-buying behaviors. 
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A full dataset of frequencies, simplified cross-tabulations, and simplified chi-

square analyses are available in Appendix G: SPSS Frequency, Cross-tabulation, and Chi 

Square Tables. 

4.7 Focus Group Overview 

Each focus group was conducted over Zoom and lasted approximately 75 

minutes. Respondents were given a moment at the beginning of each focus group to 

prepare their audio and video before consent was taken, a series of ice breaker-type 

questions were asked, and introductions were conducted. Respondents were then walked 

through the focus group to gain greater insight on both the content of the questions, as 

well as their validity. Respondents were shown and probed for insight on a series of 

questions, their associated frequencies from the survey results, the flood risk information 

prompts associated with the survey that the focus group took, and simplified cross-

tabulations for topics of greater complexity. Finally, questions were asked regarding the 

actual content, organization of the survey, and whether they had any questions about the 

project as a whole. 

Across all three of the focus groups, respondents overall did not have any issues 

with answering questions in a way that respondents would interpret as confusion. The 

actual questions that make up the indices of literacy, numeracy, mitigation behaviors, and 

home-buying behaviors were not found to be directly confusing to the respondents, rather 

some questions appeared to be confusing in more indirect ways. In many cases, 

respondents would bring up past exposure to flooding, a friend with prior flood 

experience, or a connection to flooding through work to explain their point of view when 

answering the questions of literacy, numeracy, mitigation behaviors, and home-buying 
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behaviors. These experiences were used by many respondents to answer at least 

approximately, questions with definite answers (literacy & numeracy) and to anchor 

themselves before answering more subjective questions (mitigation behaviors & home-

buying behaviors). The consistency in which past exposure was brought up was 

interesting, as many respondents indicated that past exposure was an important topic to 

discuss, and one that should be included in the survey itself, but typically failed to recall 

without additional prompting a question already in the survey that asks specifically about 

the last flood the respondent experienced (Q7).  

Respondents continued to make use of their past flood experiences beyond the 

sections that the researchers expected, specifically, the cultural theory section. As many 

of the respondents moved into the cultural theory section, some were still thinking about 

their past exposure to flooding and flooding generally, despite there being no prompts to 

think in such a way. It became more evident that respondents were thinking in terms of 

their own homes, especially for a select few in the 500- and 25-year floodplain focus 

groups. For instance, one respondent in the 500-year floodplain focus group took 

question 57’s asking about the government doing more to advance society as possibly 

meaning requiring flood insurance or some other mitigatory efforts. A different 

respondent in the 25-year floodplain focus group seemingly misinterpreted the intent of 

questions 56 by focusing on flooding. This person’s takeaway from the question was 

more about the equality between rich and poor neighborhoods, those neighborhoods 

receiving aid following floods, and other similar socio-economic focuses, rather than the 

broader and sweeping intent of simply asking about the state of the equalities of all 

peoples.  
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4.7.1 500-Year Floodplain Focus Group

While it was apparent that all focus groups felt some degree of dread following 

the introduction of the graphic risk portrayals, the 500-year floodplain focus group was 

the only focus group to explicitly reference the AAL graphic risk portrayal, as being 

“severe”. This was because, like all the AAL graphic risk portrayals, most of the actual 

graphic is taken up by the shaded area of the growing cost of flooding over 30 years 

(Figure 19, Figure 21, & Figure 23). This was interesting in that the 500-year floodplain 

example was the lowest risk shown to respondents in the set of graphic risk portrayals for 

this research project. It is possible that because laypeople do not have all of the given 

information about flooding, they are making decisions with imperfect knowledge. This 

imperfect knowledge leads laypeople to mistake risk where there is none, or in this 

instance that the risk being shown is “risky” despite it being the least risky graphic of the 

three focus groups. As an additional layer of interest, only one of the respondents from 

the 500-year floodplain focus group stated a dollar amount of risk that they tolerate as 

lower than the 500-year floodplain, 30-year AAL amount, all other respondents in this 

group stated that they could tolerate risk anywhere between roughly equal to the risk of 

the 500-year, 30-year AAL ($5,000) and up to 10 times that ($50,000) of the 500-year, 

30-year AAL. 

4.7.2 100-Year Floodplain Focus Group

The 100-year floodplain focus group gravitated towards concepts of home-buying 

and mitigation behaviors. Most respondents claimed to have either first or secondhand 

experience with flooding that influenced their decision making, both with the 

hypothetical scenarios posed within the focus group and in their own personal 
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experiences. Respondents brought up that while in the process of buying their own 

homes, they would take into consideration flood risk specifically, looking for homes that 

were outside of riverine flood zones or were already elevated higher than nearby homes. 

Respondents were probed as to whether their own personal research into the flood risk of 

prospective homes was more intuitive or if it had a systematic structure to it; the overall 

response was that these decisions of flood risk aired on the side of intuition. This note of 

using intuition for the purposes of researching harks back to the concepts of Tversky and 

Kahneman (1979). 

4.7.3 25-Year Floodplain Focus Group

The 25-year floodplain focus group, with the greatest risk given in the suite of 

graphic risk portrayals, primarily focused on the concepts of home-buying and dread. 

These two topics came up prevalently when home-buying was first introduced to the 

focus group. Question 29 asks respondents to put a dollar amount at the highest point in 

which they would be comfortable with risking as a result of flooding. This question is the 

“sister” of question 17, which asks a similar high point for a cumulative percent. 

However, the respondents did not see question 17 and question 29 as comparable, they 

saw question 29 as more difficult to answer because there was a physical dollar amount 

that needed to be lost or at least expected to be lost. Some respondents were under the 

impression that because question 29 was dealing in dollar amounts, the question focused 

more on the home as an investment, than as a risk. This concept is reminiscent of that of 

loss aversion introduced by Tversky and Kahneman (1979). This fear of losing money 

tied in well with the introduction of the concept of dread later on where respondents drew 

on past experiences with their own homes when answering the set of dread questions.  
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Chapter 5: Discussion 

5.1 The RAP 

The entirety of this research effort has been dedicated to the decidedly “simple” 

task of understanding and coming to terms with what thought processes and rationalities 

go through the minds of people as they experience decision-making under risk. As stated 

previously, risk is not a simple equation that can be calculated with the latest modeling 

software, rather it is a series of interconnected logical, emotional, and cultural elements 

that will vary from person-to-person. As this research illustrated, in the 500-year 

floodplain (Figure 8) people were more likely to operationalize the concept of the RAP 

when the stakes were low. This is despite the actual discussions in the 500-year 

floodplain focus group leading to respondents talking about how they felt that the 500-

year floodplain risk portrayal graphics were “severe,” especially in the context of the 

AAL graphic. It was also discussed in the 500-year floodplain focus group (as well as 

brought up in all other focus groups) that exposure is a key factor in how each of the 

respondents react to flood risk. Respondents in the 500-year floodplain focus group had 

varying degrees of working flood risk knowledge (despite only 1 of the 6 passing the 

literacy check) from their prior experiences with flood insurance or living within a 

floodplain themselves. These experiences seemed to help each respondent come to the 

decision to be more cautious in their future home-buying. It is clear that while cultural 

theory may have taken a back seat in the 500-year floodplain, both the RAP and 

emotional responses were front and center.  
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5.2 Psychometrics 

As the risk increased, moving from the low-risk graphic (500-year) to the higher 

risk graphics (25- and 100-year), the RAP seemed to become less reliable in measuring 

and predicting the actions of survey respondents. In mitigation behavior and home-

buying, these respondents were no more or less willing to do one or the other based on 

their literacy or numeracy (Figure 7). Without the RAP to do the heavy lifting of 

predicting responses, attention is turned to the emotions and cultural identities of the 

respondents. The 100-year floodplain focus group respondents were focused on the 

mitigation of flood risk and how that mitigation is incorporated into home-buying. There 

was a specific focus on the intuitive process by which respondents purchased homes in or 

out of high-risk floodplains, as well as mixed responses to a recurring theme of 

individuals being responsible for their own flood risk preparedness. The intuitive process 

by which some of the respondents measured a home’s flood risk preparedness were 

typically simple in nature and didn’t require additional “logical” thought. Some 

respondents simply checked if the home was in a high-risk floodplain and compared 

those homes to others outside of that high-risk floodplain or the respondents walked the 

neighborhood to see if the home respondents wanted was elevated by comparison to other 

nearby homes. These intuitions speak to the trust that respondents, in both 25- and 100-

year floodplain focus groups had in the flood experts, as well as institutions, as high-risk 

respondents were more likely to purchase these high-risk homes when they believed that 

they could trust the government, science, and/or flood risk experts (Figure 14). 
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Figure 14. Simplified cross-tabulation of how trust in flood experts, institutions, and home-buying 

behaviors interact with each other in the 100- and 25- year floodplains. 

 The less logic-based and more intuitive or emotion-based frameworks continued 

to occur in focus group discussions, with the 25-year floodplain focus group showcasing 

an interesting non-RAP observation. A recurring theme of the 25-year floodplain focus 

group was grappling with cumulative risk. While these focus group respondents had 

roughly the same pass rate for numeracy (71%) to that of the rest of the sample, the topic 

of “a 50/50 chance of flooding” came up multiple times when discussing the 25-year 

floodplain flood risk. The respondents that brought up this concept were able to interpret 

the 25-year flood risk portrayal graphics, but when it came to the application of this 

understanding, it would seem that the respondents fell short. One of the 25-year 

floodplain respondent elaborated on this, the respondent anchored themselves in prior 

experiences with multiple near floods in low-risk floodplains and no flood events in high-

risk floodplains, explaining that the risk of flooding at any given point may as well have 

been a “50/50 chance.” This was an interesting topic of discussion as it shed some light 
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on a distinction that it would appear the RAP does not fully explore; the distinction 

between interpreting (what does this graphic say?), understanding (what does this graphic 

mean?), and acting upon a given stimulus (what should I do now?). 

5.3 Cultural Patterns Across Risk Levels 

With the RAP being called into question, at least for the 25- and 100-year 

floodplain focus groups, it becomes apparent that the hypothesized need for a shift 

towards other measures of risk perception is necessary. As illustrated earlier in Table 1 

 with the small sample that was observed, there was little to no consistency in which 

patterns emerged when literacy and numeracy were observed under the lens of cultural 

theory, let alone any with literacy and numeracy increasing or decreasing. This lack of 

consistency prompted a departure from a literacy and numeracy focused observation and 

a shift towards measures of cultural identity to find examples of polarization amongst the 

cultural identities.  

The author started with a broad observation of how cultural identities emerged 

across the sample as a whole, between floodplains, and between measures of risk 

perceptions. Due to the small sample and the already established placement of 

respondents’ answers being attributed to the 500-year floodplain, it became clear that 

respondents in this focus group were not exhibiting patterns based on their cultural 

identities. However, despite a lack of polarization on the level of Kahan’s (2012) findings 

with climate change, patterns did begin to emerge amongst cultural identities as risk 

portrayals increased. 

 The 25- and 100-year floodplain focus groups started to exhibit patterns that 

appeared to be consistent even between measures of cultural theory (simple Kahan and 
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combination). Where it was hypothesized that Egalitarian-Communitarians would be the 

most risk averse group of people and be the most consistent with the RAP, this was not 

the case. Egalitarian-Communitarians were found to be lacking consistency across 

mitigation behaviors, risk perceptions, and home-buying behaviors at a rate close to 

50/50 in most cases (Figure 12). This finding in itself was interesting, as it indicated to 

the author that the anticipated heralds of high-risk perceptions in the realm of climate 

change seem to falter as the focus shifts to a more nuanced aspect of climate change.  

 Even more interesting than the lack of patterns with Egalitarian-Communitarians, 

were the patterns that were found with Hierarchical-Individualists. While the sample for 

this cultural identity was small, the opinion of the Hierarchical-Individualists were 

consistent and illustrated the makings of a clear pattern. Under the lens of the high-risk 

graphic portrayals (25- and 100- year floodplains), Hierarchical-Individualists were found 

to be low in their mitigation behaviors, low in their risk perceptions, and high in their 

home-buying behaviors across both measures of cultural theory. These findings are 

consistent with the climate change risk perceptions that were hypothesized based on the 

findings of Kahan et al. (2012) where Hierarchical-Individualists exhibited patterns of 

low-risk perceptions in the face of climate change. 

 Alongside those patterns of the Hierarchical-Individualists and the consistently 

split perceptions of Egalitarian-Communitarians, the measures of cultural theory both had 

two more cultural identities that were shared between them, Egalitarian-Individualists 

and Hierarchical-Communitarians. While neither of these groups were hypothesized to 

have any noteworthy patterns, one group did appear to exhibit certain tendencies. The 

Egalitarian-Individualists, under the lens of high-risk portrayals, typically had high 
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mitigation behaviors, high risk perceptions, and were split on their home-buying 

behaviors. This finding is quite interesting as it indicates that there may be something 

about the concept of flood risk that is triggering these reactions in Egalitarian-

Individualists that climate change risk is not speaking directly to. 

5.4 Cultural Patterns Across Risk Communications 

 In addition to the variability between levels of risk throughout a given floodplain, 

this research also operationalized varied forms of risk communication for each level of 

risk. These risk communications came in the form of a cumulative bar graph illustrating 

risk as a percent and a line graph representing risk as a dollar amount that was altered 

based on the flood risk level being conveyed to the respondent. It was found immediately 

that there were different “risk tolerances” between the cumulative risk and AAL 

portrayals (Figure 5). These findings indicated that there were a number of respondents 

comfortable with approaching or exceeding the cumulative risk of a given floodplain, but 

far fewer willing to do the same for the AAL threshold. It is the authors instinct that these 

findings are no accident, as people are more willing to write off percentage-based risks as 

being “50/50 chances” and move on without giving the risk level any greater thought (as 

was the case in the 25-year floodplain focus group). An additional note that bolsters this 

claim comes from both the 500- and 25- year floodplain focus groups. During the 500-

year floodplain focus group, the AAL graphic risk portrayal was discussed at great length 

by some of the respondents as being more “dramatic” or “severe” than the cumulative 

risk graphic simply because of the space that the line graph for the AAL risk graphic was 

taking up. The 25-year floodplain focus group had a less aesthetic and more emotionally 
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charged note on the AAL graphic in that they simply felt dread or fear upon seeing the 

graphic and wished that they were lower altogether.  

 With “risk tolerance” levels skewing so heavily towards AAL representing a 

greater degree of risk, it would be expected that this portrayal would continue to 

dominate across other measures of risk. However, in home-buying and mitigation 

behaviors, the differences between the cumulative risk portrayal and the AAL risk 

portrayal are negligible. It is only when asked directly about the respondents’ risk 

perceptions regarding each portrayal that a distinction between the two is seen. These 

differences show respondents who classified as high risk perceptions increased from 50% 

in the cumulative portrayal to 70% in the AAL.  

 Applying cultural theory to these inter-portrayal results helps bring to light the 

types of people that are seeing AAL as a greater risk than the cumulative risk portrayal. 

Looking at cultural theory through the combination index, it was found that Egalitarian-

Communitarians had greater proportions of high mitigation behaviors and high-risk 

perceptions when exposed to the AAL risk portrayal (Figure 15). 

 

Figure 15. Simplified crosstabulation of Egalitarian-Communitarian risk perceptions and mitigation 

behaviors across both the cumulative and AAL risk portrayals where numbers in white are the product of 

the combination cultural theory index and black the simple Kahan index. 
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Similarly, when narrowed to only high-risk portrayals (25- and 100-year floodplains), 

these findings extended to the simple Kahan index as well (Figure 16). These findings 

under the lens of cultural theory are strikingly novel, as they seem to indicate that 

Egalitarian-Communitarians could benefit greatly from focusing on risk communication 

efforts that prioritize dollars over percentages. 

 

Figure 16. Simplified crosstabulation of Egalitarian-Communitarian risk perceptions and mitigation 

behaviors across both the cumulative and AAL risk portrayals where numbers in white are the product of 

the combination cultural theory index and black the simple Kahan index. 

5.5 Cultural Theory Meta-Analysis 

As many of the cases in which cultural theory has been a focus of the research 

have been primarily quantitative in nature, this mixed methodological approach was 

positioned in a unique way to dive deeper into the questions about the cultural theory 

questions. In each of the focus groups there were mixed reactions to the introduction of 

the cultural theory questions (questions 54-57), most respondents felt that these questions 

were broad or vague, some that they were not in line with the rest of the flood-based 

survey, and several that thought these questions were an extension of the hypothetical 

flood scenario. Some of these deeper probes into the interpretation of the cultural theory 

question set called into question the question sets validity. The perceived broadness of the 

question set seemed to force respondents to make up their own scenarios or in some cases 
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use flood risk as the basis for them, potentially reshaping the question sets intent within 

the minds of each respondent as an entirely new question set.  

Alongside the validity of the questions, the reliability of these questions appears 

to be shaky as well. Table 1 illustrates the collective Cronbach’s Alphas for each of the 

indices used in this research effort, and in every reasonably possible combination of both 

sets of cultural theory questions (questions 45-48 & 54-57), none of the Alphas reached 

the threshold of 0.700. This finding calls into question what exactly the underlying 

construct of each of these question sets are. If Communitarianism is the presumed 

inversion of Individualism, these two concepts should have an internal consistency when 

one of them is reverse coded, with the same being true for Hierarchy and Egalitarianism. 

Additionally, and just as peculiar were the cases in which all the cultural theory questions 

(or questions 55 and 56 in the simple Kahan index) were ran, as these cases returned 

higher Cronbach’s Alphas than any other combination of the questions in the cultural 

theory question sets. This indicates that there is a single underlying construct shared by 

each of these combinations of questions, one that may simply be “cultural theory” or one 

that is not as easily perceived. 

This research effort also sought to incorporate its own cultural theory questions to 

compare with previously established cultural theory question sets. These flood specific 

cultural theory questions were designed with the intent to be a similar measure to cultural 

theory as the already established questions, with the added layer of relating directly to 

flooding. However, it was found that these flood specific questions, potentially due to 

their connection with flooding instead of more polarizing cultural worldviews, were more 

agreeable than their counterparts. Respondents were more likely to agree to the flood 
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specific question set in Hierarchy, Individualism, and Communitarianism, over their 

established cultural theory counterparts.  

An additional oddity that was found in this flood specific question set was the 

question of Communitarianism in the flood context, where all 20 respondents either 

agreed or strongly agreed with this statement. This question was quite interesting as it 

posed the statement of “The government should protect my community by investing 

infrastructure such as better drainage system and flood control structures” and received 

unanimous support. This consensus is especially interesting given that there were a 

number of respondents who held individualistic worldviews, views that focus on 

individuals protecting themselves instead of the government. This question was explored 

within focus groups and most respondents felt that it was the duty of the government to 

invest in these infrastructures. The author believes that this question may be a good 

representation of a communitarian worldview but lacks the “trade-off” that is present in 

the established cultural worldview communitarian question (the limiting of freedoms). A 

future communitarian question should include a similar trade-off to see if results still 

skew heavily towards communitarianism. 
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Chapter 6: Conclusion & Future Studies 

 Having seen the results of the RAP operationalized within this research project, it 

is fair to say that a coin toss is about as good a predictor of “rational” flood preparedness 

behavior than the use of the RAP. Given the inaccuracy of the RAP, for people that use 

objective climate hazard tools, this research projects finding is that these people should 

still use these tools, but know that they are likely to miss their mark a little more than half 

the time. For example, 28% of people who exhibit flood literacy – an evident theoretical 

expectation and assumption of the RAP – chose the “irrational” options in the flood 

mitigation and home-buying questions. It was found that out of the 40 possible cases 

between mitigation behaviors and home-buying behaviors exposed to objective risk 

portrayals, only about half (48%) of these cases resulted in rational behavior. Of the 

remaining (52%) of cases, nearly half of these remaining cases had low numeracy, with 

the other half of cases having the high numeracy necessary but still failing to make the 

rational decisions the RAP would have predicted.  

There is no objective minimum threshold for what percent of a sample should 

exhibit “rationality” before we can claim that the sample (and ultimately the population 

once the sample size reaches a minimum) is “rational.” In this case, we feel that not 

exceeding the coin-toss threshold calls the RAP into serious question. With the RAP 

falling short of the mark, a common first conceptual domain for explanation is the set of 

socio-economic status (SES) factors, such as income, age, education level, race. To some 

extent, this is true, as high-income respondents were more prone than low-to-moderate 
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(LMI) respondents to make “rational” decisions [as they are often consistent in 

numeracy, dread, trust in experts, mitigation behaviors, and home-buying behaviors]. 

This point is illustrated by the 80% of high-income cases being rational decisions. In the 

cases with LMI respondents, the RAP is less apparent, though not so must so that this 

group can be explained as lacking rationality overall. Rather, 37% of the LMI cases can 

be characterized as being rational. This finding suggests that the higher a household’s 

income, the more prevalent is the rational behavior in our flood context. 

It is therefore clear that in our sample, rationality and income explain a small 

portion of the studied flood risk behaviors. Two other factors appear to tell some of the 

remainder of the story. First, trust in flood experts appears to be associated with home-

buying. In the high-risk scenario, a high level of trust in flood experts appears to account 

for nearly half of the 52% of cases noted above that appear as irrational. Additionally, 

this finding indicates that people are more willing to purchase a risky home if they 

believe that there is someone, who they consider an expert, protecting them from flood 

risk. This was even evident in some of the focus group discussions as there were several 

respondents in the 25- and 100-year floodplain groups that made real-world decisions in 

home-buying based partly on the guidance of people that would be deemed experts.  

Second, cultural identity illuminates some of the studied flood risk behaviors. 

Despite the small sample overall, and the smaller number of respondents who are 

classified into one of the two most prominent cultural identities, it is noteworthy that 

100% of the hierarchical-individualist cases performed as expected. These individuals 

favor, regardless of flood risk level, risk tolerant decisions (low mitigation behaviors and 

high home-buying behaviors). However, the second of the two major cultural identities 
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did not discriminate as well, as the egalitarian-communitarians showed little inclination 

towards risk tolerance or risk aversion in response to objective flood risk information, 

this is despite the expectation that egalitarian-communitarians would be the most risk 

averse group of people.   

Fortunately, earlier works by Kahan (2013) set the stage for an additional probe 

into cultural identities under the lens of the type of portrayal being used. In this case, the 

egalitarian-communitarians, while mixed in their responses overall, allowing for the 

small sample size, show hints of both risk tolerance and risk aversion when compared 

across objective flood risk portrayals. Where, in high-risk portrayals, a slight majority of 

egalitarian-communitarians are risk tolerant towards risk portrayed as likelihood (57%), 

with that majority (71%) shifting to risk averse in response to risk portrayed as average 

annualized dollar losses. This finding insinuates that egalitarian-communitarians could be 

more risk averse to certain types of risk portrayals, a finding that differs slightly from 

Kahan (2013), which would have expected this group to be consistent regardless of 

portrayal type. 

6.1 Research Objective 1 

Does polarization of cultural identities and political affiliations exist in the realm 

of flood risk? And do these polarizations grow stronger based on scientific numeracy? 

 While it was found that there were no strong polarizations that occurred between 

cultural identities on the level of those experienced in the topics of climate change or gun 

control, there were still noteworthy patterns that occurred within certain cultural 

identities. Additionally, cultural identities viewed under the lens of flood risk literacy and 

numeracy showed that any given identity was no more or less likely to act in a given way 
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based on either literacy or numeracy. The lack of polarization and increased polarization 

under the lens of literacy or numeracy indicate to the author that flood risk, while a 

product of the polarizing topic of climate change, is not, in itself, a polarizing topic. 

However, cultural worldviews and their associated identities were found to have patterns 

under certain conditions. These patterns indicate that while there may be no clear 

polarization, cultural worldviews are still an important intuition that have nuanced 

impacts on decisions-making in the face of flood risk. 

6.2 Research Objective 2 

What type of flood risk portrayal or level of risk portrayal is most effective in 

communicating flood risk and does this vary significantly based on cultural identity? 

 Both the level of flood risk and the flood risk portrayal shown to respondents 

prompted varied results under the lens of cultural theory. In high-risk (100- and 25- year 

floodplain) portrayals Egalitarian-Communitarians were found to be split on their 

mitigation behaviors, risk perceptions, and home-buying behaviors. These findings are 

contrary to the anticipated hypothesis of Egalitarian-Communitarians being the most 

sensitive group to risk. When the frame of reference was shifted from a high-risk 

portrayal, to one that compared the cumulative risk as a percent and the AAL, 

Egalitarian-Communitarians started to show more noteworthy patterns. Specifically, this 

group was found to have an increase in respondents that had high mitigation behaviors 

and high risk perceptions when risk was communicated in dollars as opposed to 

percentages.  

 Hierarchical-Individualists were not impacted by the change from cumulative risk 

portrayal to AAL, rather they were consistent in their behaviors regardless of the 
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portrayal type. Hierarchical-Individualists were also found to be consistent within the 

high-risk portrayal groups. In the high-risk portrayals, this group showed patterns of 

having low risk perceptions, low mitigation behaviors, and high home-buying. These 

findings are consistent with the anticipated hypothesis of Hierarchical-Individualists 

being the most risk averse or risk tolerant of the four cultural identities. 

 In addition to the Egalitarian-Communitarians and Hierarchical-Individualists, 

which were anticipated to have patterns in their flood risk perceptions and behaviors, the 

two groups of Egalitarian-Individualists and Hierarchical-Communitarians were also 

showing patterns. The Egalitarian-Individualists, under high-risk portrayals, showed 

patterns of having high risk perceptions and mitigation behaviors. Under the lens flood 

risk portrayal types, both Egalitarian-Individualists and Hierarchical-Communitarians 

reported as having higher risk perceptions in AAL than in the cumulative risk portrayals. 

This is an interesting finding as the anticipated hypothesis for the cultural identities 

excluded the notion of any noteworthy patterns occurring in either of these groups. 

6.3 Research Objective 3 

Are people more or less likely to alter their mitigation behavior based on their 

exposure to certain flood risk portrayal or level of risk portrayal and does this vary 

based on cultural identity? 

This research project has illustrated that there are patterns that occur within and 

across cultural identities that are likely to alter, at varying degrees, the mitigation 

behaviors, risk perceptions, and home-buying behaviors. While there is no risk level or 

risk portrayal type that impacts all people or all cultural identities, this research has 

shown that there are certain approaches that fit the needs of certain cultural identities. 
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Egalitarian-Communitarians showed patterns of higher mitigation behaviors after being 

exposed to the AAL risk portrayal. Hierarchical-Individualists showed patterns of lower 

mitigation behaviors as the group was exposed to greater levels of risk. Egalitarian-

Individualists showed the opposite effect and had increased mitigation behaviors when 

exposed to high levels of risk. Hierarchical-Communitarians were the only group of all 

the cultural identities that did not have an incredibly noteworthy and prominent pattern 

based either on flood risk level or risk portrayal. 

6.4 Limitations & Future Studies 

 This research project, as a part of the collective work of several research facilities 

across the contiguous United States under the National Academy of Sciences Gulf 

Research Program research project, was by design, a small step in a larger endeavor. As 

such, the scope of this research project was purposefully constrained and small in order to 

set the stage for a larger sampling based on this research project’s focus group 

discussions. Due to the small sample, the patterns and findings of this research project do 

not have statistical significance, they are instead to be taken as an observation of a 

specific group of people that the author expects will have value in guiding future large 

sample studies.  

 One of the first amendments that future studies should research involves the low 

Cronbach’s Alpha of the “Flood Risk Literacy” index. As this index, even when adjusted, 

came out to be only 0.058, it is clear that this index lacked unidimensionality, showcasing 

just how complex the concept of “Flood Risk Literacy” is. As an initial probe into the 

possibility of this 6-item index being multiple concepts, the researchers ran a Principal 

Components Analysis on the 6 items and found that there are three indices within the 
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concept of “Flood Risk Literacy” that make up a total of 69% of the variance of these 

questions (Table 7). This finding itself is a tremendous step towards understanding what 

concepts are hiding beneath the surface of what it is that this research called “Flood Risk 

Literacy.” 

In the same theme of optimizing the survey administered to respondents, future 

research endeavors would benefit from refining, both the flood-specific and the already 

established, cultural theory question sets. These questions were found to lack the internal 

consistency expected of a question set measuring the same series of underlying concepts 

(egalitarianism, hierarchy, individualism, and communitarianism). Refining these 

question sets to better reflect their underlying values will be vital in the continual 

refinement of cultural theory.  

Beyond the consolidation of the content of the survey and its their respective sub-

concepts, it is the recommendation of the author that future studies explore taking this 

research project and both expanding the scope and the sample. A future research project 

that uses similar methods to this project, with a larger sample, would be a monumental 

step forward. Taking the information found in this research project’s focus groups, 

building on them, and having the statistical significance of a large sample would be a 

tremendous next step forward. 

This research took an important first step in looking at the variability in the 

effectiveness of both risk portrayal levels and risk portrayal types. Future studies would 

benefit from building on these topics, particularly with risk portrayal types. There are a 

number of new and exciting risk communication tools that are being introduced to the 

general public that may or may not be doing their best job in risk communication. Taking 
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the understandings of decision-making under flood risk that this research project has 

started and using one or more of these risk communication tools as a stimulus would be a 

logical next step in understanding how the RAP, psychometrics, and cultural theory 

interact with these tools.  
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Chapter 7: Appendices
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Appendix A: Tables and Figure

Table 3. Data.census.gov data output of the populations for the 102 counties along the gulf coast of Florida 

and Louisiana from the 2019 American Community Survey. 

GEOID10 State Name 

12001 Florida Alachua County 

12003 Florida Baker County 

12005 Florida Bay County 

12007 Florida Bradford County 

12009 Florida Brevard County 

12011 Florida Broward County 

12013 Florida Calhoun County 

12015 Florida Charlotte County 

12017 Florida Citrus County 

12019 Florida Clay County 

12021 Florida Collier County 

12023 Florida Columbia County 

12027 Florida DeSoto County 

12029 Florida Dixie County 

12031 Florida Duval County 

12033 Florida Escambia County 

12035 Florida Flagler County 

12037 Florida Franklin County 

12039 Florida Gadsden County 

12041 Florida Gilchrist County 

12043 Florida Glades County 

12045 Florida Gulf County 

12047 Florida Hamilton County 

12049 Florida Hardee County 

12051 Florida Hendry County 

12053 Florida Hernando County 

12055 Florida Highlands County 

12057 Florida Hillsborough County 

12059 Florida Holmes County 

12061 Florida Indian River County 

12063 Florida Jackson County 

12065 Florida Jefferson County 

12067 Florida Lafayette County 

12069 Florida Lake County 

12071 Florida Lee County 

12073 Florida Leon County 

12075 Florida Levy County 

12077 Florida Liberty County 
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GEOID10 State Name 

12079 Florida Madison County 

12081 Florida Manatee County 

12083 Florida Marion County 

12085 Florida Martin County 

12086 Florida Miami-Dade County 

12087 Florida Monroe County 

12089 Florida Nassau County 

12091 Florida Okaloosa County 

12093 Florida Okeechobee County 

12095 Florida Orange County 

12097 Florida Osceola County 

12099 Florida Palm Beach County 

12101 Florida Pasco County 

12103 Florida Pinellas County 

12105 Florida Polk County 

12107 Florida Putnam County 

12109 Florida St. Johns County 

12111 Florida St. Lucie County 

12113 Florida Santa Rosa County 

12115 Florida Sarasota County 

12117 Florida Seminole County 

12119 Florida Sumter County 

12121 Florida Suwannee County 

12123 Florida Taylor County 

12125 Florida Union County 

12127 Florida Volusia County 

12129 Florida Wakulla County 

12131 Florida Walton County 

12133 Florida Washington County 

22001 Louisiana Acadia Parish 

22003 Louisiana Allen Parish 

22005 Louisiana Ascension Parish 

22007 Louisiana Assumption Parish 

22011 Louisiana Beauregard Parish 

22019 Louisiana Calcasieu Parish 

22023 Louisiana Cameron Parish 

22033 Louisiana East Baton Rouge Parish 

22037 Louisiana East Feliciana Parish 

22039 Louisiana Evangeline Parish 

22045 Louisiana Iberia Parish 

22047 Louisiana Iberville Parish 
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GEOID10 State Name 

22051 Louisiana Jefferson Parish 

22053 Louisiana Jefferson Davis Parish 

22055 Louisiana Lafayette Parish 

22057 Louisiana Lafourche Parish 

22063 Louisiana Livingston Parish 

22071 Louisiana Orleans Parish 

22075 Louisiana Plaquemines Parish 

22077 Louisiana Pointe Coupee Parish 

22087 Louisiana St. Bernard Parish 

22089 Louisiana St. Charles Parish 

22091 Louisiana St. Helena Parish 

22093 Louisiana St. James Parish 

22095 Louisiana 
St. John the Baptist 
Parish 

22097 Louisiana St. Landry Parish 

22099 Louisiana St. Martin Parish 

22101 Louisiana St. Mary Parish 

22103 Louisiana St. Tammany Parish 

22105 Louisiana Tangipahoa Parish 

22109 Louisiana Terrebonne Parish 

22113 Louisiana Vermilion Parish 

22117 Louisiana Washington Parish 

22121 Louisiana 
West Baton Rouge 
Parish 

22125 Louisiana West Feliciana Parish 
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Table 4. Accompanying table to Figure 1 with deaths and economic losses from flooding. 

Year Total Deaths  Total Damages  

1900-1909 322              480,000,000  

1910-1919 0 0 

1920-1929 246                      230,000  

1930-1939 337              438,000,000  

1940-1949 55              900,000,000  

1950-1959 148           1,029,000,000  

1960-1969 224           1,220,000,000  

1970-1979 599              861,000,000  

1980-1989 140              886,400,000  

1990-1999 383         28,257,300,000  

2000-2009 8              286,000,000  

2010-2019 251         41,768,000,000  

 

 

 

Figure 17. Bar chart from 1978 - 2018 showcasing the massive spikes in NFIPs dollars lost compared to 

their yearly premiums earned. 
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Figure 18. High risk (25-year floodplain) bar chart of flood risk information stimulus illustrating the 

hypothetical risk of a home in the 25-year floodplain. 

 

 
Figure 19. High risk (25-year floodplain) average annualized loss chart of flood risk information stimulus 

illustrating the hypothetical cost of a home in the 25-year floodplain. 
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Figure 20. Medium risk (100-year floodplain) bar chart of flood risk information stimulus illustrating the 

hypothetical risk of a home in the 100-year floodplain. 

 

 
Figure 21. Medium risk (100-year floodplain) average annualized loss chart of flood risk information 

stimulus illustrating the hypothetical cost of a home in the 100-year floodplain. 
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Figure 22. Low risk (500-year floodplain) bar chart of flood risk information stimulus illustrating the 

hypothetical risk of a home in the 500-year floodplain. 

 

Figure 23. Low risk (500-year floodplain) average annualized loss chart of flood risk information stimulus 

illustrating the hypothetical cost of a home in the 500-year floodplain. 
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Table 5. Demographic statistics of the survey sample. 

Socio-Economic 
Status 

Category 1 Category 2 
Category 

3 
Category 4 

Category 
5 

Category 
6 

Political 
Affiliations 

Republican - 
35% 

No Party 
Affiliation - 

15% 

Democrat 
- 50% 

   

Political 
Ideologies 

Conservative 
- 40% 

Neither 
Liberal nor 

Conservative 
- 35% 

Liberal - 
25% 

   

Homeownership 
Status 

Owned with 
a loan - 65% 

Owned free 
and clear - 

30% 

Rented - 
5% 

   

Gender Male - 25% 
Female - 

75% 
    

Age 18-34 - 30% 35-49 - 25% 
50-64 - 

30% 
65 and 

over - 15% 
  

Household 
Income 

$15,000 to 
$24,999 - 

5% 

$25,000 to 
$49,999 - 

35% 

$50,000 
to 

$74,999 - 
35% 

$75,000 to 
$99,999 - 

10% 

$100,000 
to 

$199,999 
- 10% 

$200,000 
or more 

- 5% 

Race & Ethnicity Asian - 5% 

Black or 
African 

American - 
5% 

Hispanic, 
Latino, or 
Spanish 
origin - 

10% 

White - 
70% 

Hispanic 
& White - 

10% 

 

Educational 
Background 

Science and 
engineering 

- 10% 

Business - 
25% 

Education 
- 10% 

Arts and 
humanities 

- 15% 

Trade or 
vocational 

- 10% 

Missing - 
30% 

Education Level 

High school 
graduate 
(includes 

equivalency) 
- 15% 

Some 
college or 
associate 
degree - 

50% 

Bachelor's 
degree - 

20% 

Master's 
degree - 

10% 

Other - 
5% 

 

State of Origin 
Florida - 

75% 
Louisiana - 

20% 
Other - 

5% 
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Table 6. Dependent variable statistics of the survey sample. 

Socio-Economic Status High Low 

Flood Risk Literacy 15% 85% 

Flood Risk Numeracy 75% 25% 

Mitigation Behaviors 45% 55% 

Graphic Risk Perceptions 55% 45% 

Dread 75% 25% 

Trust in Experts 80% 20% 

Trust in Institutions 65% 35% 

Willingness to Purchase 65% 35% 

Social Solidarity 85% 15% 

 

 
Table 7. Principal Component Analysis of “Flood Risk Literacy” question set (Q1-6), illustrating that three 

components emerge to explain 69% of the variance in the topic. 

Rotated Component Matrixa 

 

Component 

1 2 3 

Q1. True or false? Adding impervious 

surfaces like streets or sidewalks makes a 

neighborhood more prone to flooding. 

-.021 -.127 .882 

Q2. At what depth will flood water begin to 

float most vehicles? 

-.084 .709 .555 

Q3. True or false? An area with sand-like 

soil is more likely to flood than an area with 

clay-like soil. 

.599 .360 -.189 

Q4. Select all of the following that are true. I 

can help reduce the flood risk of my 

community and my home by: 

-.813 .044 .137 

Q5. Of the choices below, what is the 

biggest cause of coastal flooding? 

.700 -.173 .284 

Q6. True or False? Flood impacts can be 

limited by installing special fencing to block 

the water from entering the home. 

.008 .824 -.266 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 4 iterations. 
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Appendix B: Flood Risk Preparedness Surveys

NAS-Gulf T4 Prototype Stimulus Survey 
- 25-Year Floodplain1 
 

 

Start of Block: Intro 

 

Thank you for participating in our research study! Flooding is the costliest natural 

disaster in the United States. This survey studies perceptions of, and responses to, flood 

risk hazards, which include tidal flooding, heavy precipitation flooding, and storm surge. 

The goals are to: (1) examine how flood risk information, emotions, and cultural identity 

affect individual flood risk perceptions and mitigation behaviors, and (2) discuss the 

implications for public and private community resilience initiatives. We define flooding 

as a temporary overflow of water onto land that is normally dry. Floods present a variety 

of challenges. Some floods make driving or playing in your yard difficult. Other floods 

damage homes and personal belongings such as cars. In severe cases floods can even lead 

to injury or death. The survey presents some quick multiple-choice questions that should 

require only about 25 minutes to complete. 

  

 The survey is structured as follows:    I.   Flood Awareness 

 II.  Flood Risk 

 III. Flood Cost 

 IV. Opinions About Flooding & Flood Management 

 V.  Our Way of Life  

 VI. Demographics    

     

    

Thank you again for your participation in our research study!   

    

    

*This project involves several research institutions as part of the National Academy of 

Sciences Gulf Research Program. 

 

End of Block: Intro 

 

Start of Block: Consent Form 

 

                                                
1 Title was altered based on the floodplain being given to each focus group. Focus group 1 received the 

500-year floodplain survey, focus group 2 the 100-year floodplain survey, and focus group 3 the 25-year 

floodplain survey. 
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TITLE: How do flood risk information and cultural identity affect flood risk perceptions 

and flood risk mitigation behaviors?  Investigator(s): Dr. Colin Polsky, Ryan Amato, 

Glen Oglesby      

Thank you for your interest in participating in our research study. This project is part of 

the collective work of several research facilities across the contiguous United States as 

part of the National Academy of Sciences Gulf Research Program research project. This 

survey asks for information about perceptions of, and responses to, flood risk hazards, 

which include tidal flooding, heavy precipitation flooding and storm surge. The goals are 

to: (1) assess how homeowners perceive flood risk, (2) determine how flood risk 

information and cultural identity affect individual flood risk perceptions and mitigation 

behaviors, and (3) discuss the implications for community resilience. The survey takes 

most people about 20-30 minutes to complete. Your participation in this study is your 

choice. You may skip any questions that make you feel uncomfortable and you are free to 

withdraw from the study at any time. All answers to this survey are strictly confidential. 

Your name will not appear anywhere in the data that we keep—your survey responses 

will be identified by number only. All data will be accessible only to the project team, 

including any downloaded from the third-party firm’s encrypted cloud platform, such as 

digital copies of surveys, and will be stored in electronic form on the project leader’s (Dr. 

Colin Polsky) or co-leader’s (Professor William O’Dell) password protected computers 

and restricted network drive or university-restricted research computing cloud. Any 

printed data will be secured in a locked file cabinet to which only the PI and research 

coordinators have access. Data with no identifying information may be shared with other 

researchers or used for future research. To protect your confidentiality and privacy, we 

will remove any information that could identify you before these files are shared.     The 

subject matter of this study includes common and innocuous topics related to flood risk 

perceptions and flood risk mitigation behaviors. Participation in this study presents 

minimal risks to you, no more than one would expect in everyday life. These topics have 

been the subject of numerous recent newspaper articles, radio programs and public 

meetings in the study areas, and are very familiar to residents. No deception or 

discomfort is involved. We foresee no substantive risks associated with participation. By 

taking a few minutes of your time, you will be adding greatly to our understanding of 

mitigating flood risk and potentially enhancing local management flood mitigation efforts 

and communication. You may not initially benefit from this study, but your participation 

may be useful to your community’s overall understanding of flood risk mitigation. 

Results from this study have the potential to transform understanding about which flood 

mitigation efforts make areas more resilient, which could potentially enhance local 

management efforts. We cannot speak to all homeowners or prospective homeowner’s in 

the Gulf Coast region, so your answers will represent the opinions of many other 

residents in your area. Respondents who complete both the survey and the focus group 

will be compensated with a $75 e-gift card. The compensation is provided only to those 

respondents who complete both the survey and participate in the entirety of the focus 

group. Withdrawal from the study prior to completion of the survey and completion of 

the focus group will result in forfeiting compensation. The compensation will be sent 

within 24-48 hours upon completion of the focus group to the participant's email address 

by the research marketing vendor. This study has been approved by the Florida Atlantic 

University Institutional Review Board. If you have questions about the study, you should 
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email the principal investigator, Dr. Colin Polsky (cpolsky@fau.edu). If you have 

questions or concerns about your rights as a research participant, contact the Florida 

Atlantic University Division of Research, Research Integrity Office at (561) 297-1383 or 

send an email to researchintegrity@fau.edu.To continue with the survey, you are 

confirming that you are at least 18 years old, you currently reside within a county near 

the Gulf of Mexico, and you freely consent to participate. 

o I consent  

o I do not consent  

 

End of Block: Consent Form 

 

Start of Block: Section 1: Flood Awareness (Q1 - Q12) 

 

Section 1: Flood Awareness 

 

 

 

 

Q1. True or false? Adding impervious surfaces like streets or sidewalks makes a 

neighborhood more prone to flooding. 

o True  

o False  

o Unsure  

 

 

 

 

Q2. At what depth will flood water begin to float most vehicles? 

o About 1 inch  

o About 6 inches  

o About 1-2 feet  

o More than 2 feet  

o Unsure  
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Q3. True or false? An area with sand-like soil is more likely to flood than an area with 

clay-like soil. 

o True  

o False  

o Unsure  

 

 

 

 

Q4. Select all of the following that are true. I can help reduce the flood risk of my 

community and my home by: 

▢ Removing debris from storm drains  

▢ Planting a rain garden  

▢ Paving over my front yard with concrete  

▢ None of the above  

▢ Unsure  

 

 

 

 

Q5. Of the choices below, what is the biggest cause of coastal flooding? 

o Storm surge  

o Clogged gutters  

o  Algal blooms  

o Plumbing issues  

o Unsure  
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Q6. True or False? Flood impacts can be limited by installing special fencing to block the 

water from entering the home. 

o True  

o False  

o Unsure  

 

 

 

 

 

Q7. When did you last experience a flood? 

o This past year  

o 1 to 2 years ago  

o 3 to 5 years ago  

o 6 to 10 years ago  

o More than 10 years ago  

o I have never experienced a flood  
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Q8. Have you ever experienced the following as a result of flooding? (Select all that 

apply)  

▢ Temporarily evacuated during an event (e.g., stayed at a shelter, hotel, or 

with a friend)  

▢ Been displaced for a short period of time (1-2 weeks)  

▢ Been displaced for a longer period of time (longer than 2 weeks)  

▢ Lost your home and rebuilt it  

▢ Lost your home and relocated  

▢ I have never experienced a flood  

 

 

 

 

Q9. When you imagine a flood, what would be the worst thing for you? 

o Casualties, deaths  

o Fear, shock, uncertainty  

o Evacuation  

o Material loss (house, landscape, possessions, etc.)  

o Effort for cleaning up  

o Flooding does not concern me  
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How strongly do you agree or disagree with the following statements?  

 Strongly Agree Agree Disagree 
Strongly 

Disagree 

Q10. I already 

seek 

information 

about being 

prepared for 

flooding.  

o  o  o  o  

Q11. I intend to 

be better 

prepared for 

future flooding.  

o  o  o  o  

 

 

 

  

 

 

Next, we would like to know more about your home buying decisions. 

 

Q12. Please rank the following home purchasing / renting factors in order of how 

important they would be if you were in the market to purchase / rent a home today. 

 

 

Rank order your top five with 1 being the most important and 5 being the least.  

______ Location (Distance to work, shopping, restaurants, entertainment, etc.) 

______ Neighborhood (Low crime rates, quality of public schools, etc.) 

______ Risk level (Flood, hurricane, wind, etc.) 

______ Size (Number of bedrooms, bathrooms, square footage, etc.) 

______ Amenities (Garage, premium interior, pool, etc.) 

______ Other (please specify)  

 

End of Block: Section 1: Flood Awareness (Q1 - Q12) 

 

Start of Block: Cumulative Risk Stimuli Intro 

 

Section 2: Flood Risk 

 

 

 

Now we will ask you about flood risks for a hypothetical home. We will start by looking 

at the home's chance of flooding over the next 30 years.  
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Recall that we define flooding as a temporary overflow of water onto land that is 

normally dry.  Some floods make driving or playing in your yard difficult. Other floods 

damage homes and personal belongings such as cars. In severe cases floods can even lead 

to injury or death. 

 

End of Block: Cumulative Risk Stimuli Intro 

 

Start of Block: Cumulative Risk Stimuli (Q13) 

 

2 

 

 

 

 

                                                
2 For all instances from Q13 – Q24 when the cumulative risk bar chart was used in the 100-year floodplain 

and the 500-year floodplain, they were replaced with Figure 20 and Figure 2223, respectively. 
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Q13. Assuming your home is in this floodplain, what is the chance of the home flooding 

over the next 15 years?  

o 71%  

o 46%  

o 19%  

o 4%  

o Unsure  

 

End of Block: Cumulative Risk Stimuli (Q13) 

 

Start of Block: Cumulative Risk Stimuli (Q14) 
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Q14. Assuming your home is in this floodplain, what is the chance of the home flooding 

next year?  

o 71%  

o 46%  

o 19%  

o 4%  

o Unsure  

 

End of Block: Cumulative Risk Stimuli (Q14) 

 

Start of Block: Cumulative Risk Stimuli (Q15) 
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Q15. What does this graphic show about the chance of flooding?   

o This home’s cumulative chance of flooding increases over time.  

o This home’s cumulative chance of flooding does not change over time.  

o This home’s cumulative chance of flooding decreases over time.  

o Unsure  

 

End of Block: Cumulative Risk Stimuli (Q15) 

 

Start of Block: Cumulative Risk Stimuli (Q16) 
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Q16. Assuming that this home meets all of your other needs and preferences (cost, size, 

etc.), how strongly do you agree or disagree with the following statement?: I would buy a 

home located in the kind of floodplain represented in the chart above. 

o Strongly Agree  

o Agree  

o Disagree  

o Strongly Disagree  

 

End of Block: Cumulative Risk Stimuli (Q16) 

 

Start of Block: Cumulative Risk Stimuli (Q17) 

  

 

Q17. From 1% to 100%, what cumulative chance of flooding over 30 years (the typical 

lifetime of a mortgage) would be too high for you to purchase a home? 

o Specify your percentage below. Type your answer as a number (For example, use 

63 for 63%) ________________________________________________ 

o The chance of flooding does not matter in my decision  

 

End of Block: Cumulative Risk Stimuli (Q17) 

 

Start of Block: Cumulative Risk Stimuli (Q18) 
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Assume you currently own a home located in the kind of floodplain represented in the 

chart above. Please answer as if this home was your own. 

 

Q18. Looking at this graphic, how much do you think that flooding will impact you 

personally?  

o Not at all  

o Only a little  

o A moderate amount  

o A great deal  

 

End of Block: Cumulative Risk Stimuli (Q18) 

 

Start of Block: Cumulative Risk Stimuli (Q19-Q23) 
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Assume you currently own a home located in the kind of floodplain represented in the 

chart above. Please answer as if this home was your own.     How likely are you to do the 

following? 

 Not at all Only a little 
A moderate 

amount 
A great deal 

Q19. Pay to 

elevate your 

home to reduce 

flood damages.  

o  o  o  o  

Q20. Sell and 

move out if 

flood insurance 

was not 

available for 

this home.  

o  o  o  o  

Q21. Purchase 

flood insurance 

even if it 

becomes less 

affordable over 

time.  

o  o  o  o  

Q22. Install 

sandbags every 

time a flood 

advisory is 

issued for this 

home.  

o  o  o  o  

Q23. Pay to 

maintain and 

upgrade a 

seawall for this 

home.  

o  o  o  o  

 

 

End of Block: Cumulative Risk Stimuli (Q19-Q23) 

 

Start of Block: Cumulative Risk Stimuli (Q24) 
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Assume you currently own a home located in the kind of floodplain represented in the 

chart above. Please answer as if this home was your own. 

Q24. Consider the following scenarios over the life of a 30-year mortgage for this home. 

Which of the following are you most likely to do to reduce your own flood risk? (choose 

one) 

o Do nothing; spend $0 and accept the expected impacts from the 71% chance of 

flooding  

o Invest in low-cost flood mitigation; spend $500 on sandbags, a rain garden, and/or 

inflatable bladders to slightly reduce the expected impacts from the 71% chance of 

flooding  

o Invest in medium-cost flood mitigation; spend $5,000 on a flood wall around my 

home to moderately reduce the expected impacts from the 71% chance of flooding  

o Invest in high-cost flood mitigation; spend $20,000 on elevating my home to 

greatly reduce the expected impacts from the 71% chance of flooding  

 

End of Block: Cumulative Risk Stimuli (Q24) 
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Start of Block: AAL Risk Stimuli Into 

 

Section 3: Flood Cost 

 

 

 

 

Now we are going to be looking at the cost of flooding for a hypothetical home over the 

next 30 years.  

 

 

Recall that we define flooding as a temporary overflow of water onto land that is 

normally dry. Some floods make driving or playing in your yard difficult. Other floods 

damage homes and personal belongings such as cars. In severe cases floods can even lead 

to injury or death. 

 

End of Block: AAL Risk Stimuli Into 

 

Start of Block: AAL Risk Stimuli (Q25) 
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3 

 

 

 

 

Q25. Assuming your home is in this floodplain, what is the expected total cost of 

flooding over the next 30 years? 

o About $75,000  

o About $20,000  

o About $4,000  

o Unsure  

 

End of Block: AAL Risk Stimuli (Q25) 

 

Start of Block: AAL Risk Stimuli (Q26) 

                                                
3 For all instances from Q25 – Q36 when the average annualized loss (AAL) risk chart was used in the 100-

year floodplain and the 500-year floodplain, they were replaced with Figure 21 and Figure 23, respectively. 
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Q26. Assuming your home is in this floodplain, what is the expected cost of flooding for 

this particular home next year?4 

o About $2,500  

o About $10,000  

o About $50,000  

o Unsure  

 

End of Block: AAL Risk Stimuli (Q26) 

                                                
4 Answer choices for Q26 varied depending on the survey being administered. The 100-Year 
floodplain survey had choices of; “About $600”, “About $3,000”, “About $15,000”, and “Unsure”. 
The 500-Year floodplain survey had choices of; “About $150”, “About $750”, “About $3,000”, and 
“Unsure”. 
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Start of Block: AAL Risk Stimuli (Q27) 

 

 
 

 

 

 

Q27. What does this graphic show about the cumulative cost of flooding?   

o This home’s cumulative cost of flooding increases over time.  

o This home’s cumulative cost of flooding does not change over time.  

o This home’s cumulative cost of flooding decreases over time.  

o Unsure  

 

End of Block: AAL Risk Stimuli (Q27) 

 

Start of Block: AAL Risk Stimuli (Q28) 
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Q28. Assuming that this home meets all of your other needs and preferences (cost, size, 

etc.), how strongly do you agree or disagree with the following statement?: I would buy a 

home located in the kind of floodplain represented in the chart above. 

o Strongly Agree  

o Agree  

o Disagree  

o Strongly disagree  

 

End of Block: AAL Risk Stimuli (Q28) 

 

Start of Block: AAL Risk Stimuli (Q29) 
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Q29. From $1 to $100,000, what total cost of flooding over 30 years (the typical lifetime 

of a mortgage) would be too high for you to purchase a home? 

o Specify your cost below. Type your answer as a number (For example, use 63000 

for $63,000) ________________________________________________ 

o The cost of flooding does not matter in my decision  

 

End of Block: AAL Risk Stimuli (Q29) 

 

Start of Block: AAL Risk Stimuli (Q30) 

 

 
 

 

 

 

 

Assume you currently own a home located in the kind of floodplain represented in the 

chart above. Please answer as if this home was your own. 
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Q30. Looking at this graphic, how much do you think that flooding will impact you 

personally? 

o Not at all  

o Only a little  

o A moderate amount  

o A great deal  

 

End of Block: AAL Risk Stimuli (Q30) 

 

Start of Block: AAL Risk Stimuli Risk Mitigation Behaviors (Q31-Q35) 
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Assume you currently own a home located in the kind of floodplain represented in the 

chart above. Please answer as if this home was your own. 

How likely are you to do the following? 

 Not at all Only a little 
A moderate 

amount 
A great deal 

Q31. Pay to 

elevate your 

home to reduce 

flood damages.  

o  o  o  o  

Q32. Sell and 

move out if 

flood insurance 

was not 

available for 

this home.  

o  o  o  o  

Q33.  Purchase 

flood insurance 

even if it 

becomes less 

affordable over 

time.  

o  o  o  o  

Q34. Install 

sandbags every 

time a flood 

advisory is 

issued for this 

home.  

o  o  o  o  

Q35. Pay to 

maintain and 

upgrade a 

seawall for this 

home.  

o  o  o  o  

 

 

End of Block: AAL Risk Stimuli Risk Mitigation Behaviors (Q31-Q35) 

 

Start of Block: AAL Risk Stimuli (Q36) 
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Assume you currently own a home located in the kind of floodplain represented in the 

chart above. Please answer as if this home was your own. 

 

Q36. Consider the following scenarios over the life of a 30-year mortgage for this home. 
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Which of the following are you most likely to do to reduce your own flood risk? (choose 

one) 

o Do nothing; spend $0 and accept the probability that I will incur flood damages of 

up to $75,000  

o Invest in low-cost flood mitigation; spend $500 on sandbags, a rain garden, and/or 

inflatable bladders to slightly reduce the probability that I will incur flood damages of 

up to $75,000  

o Invest in medium-cost mitigation; spend $5,000 on a flood wall around my home 

to moderately reduce the probability that I will incur flood damages up to $75,000  

o Invest in high-cost mitigation; spend $20,000 on elevating my home to greatly 

reduce the probability that I will incur flood damages up to $75,000  

 

End of Block: AAL Risk Stimuli (Q36) 

 

Start of Block: Intro to Dread 2.0 

 

Section 4: Opinions About Flooding & Flood Management 

 

 

 

 

These questions gauge your opinions about flooding and flood management. 

 

Recall that we define flooding as a temporary overflow of water onto land that is 

normally dry. Some floods make driving or playing in your yard difficult. Other floods 

damage homes and personal belongings such as cars. In severe cases floods can even lead 

to injury or death. 

 

End of Block: Intro to Dread 2.0 

 

Start of Block: Dread 2.0 (Q37-Q51) 
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How strongly do you agree or disagree with the following statements?  



 

 

107 

 
Strongly 

Agree 
Agree Disagree 

Strongly 

Disagree 

Q37. It is up to 

me how serious 

the consequences 

of flooding will 

impact me.  

o  o  o  o  

Q38. Flooding 

causes feelings of 

dread in me, on 

the level of a gut 

reaction.  

o  o  o  o  

Q39. Flood news 

reports make me 

scared.  
o  o  o  o  

Q40. Flooding 

has me concerned 

for the future of 

my community, 

my family, and/or 

my daily life.  

o  o  o  o  

Q41. Flooding 

has me concerned 

for substantial 

damage to my 

house, 

possessions, 

and/or public 

infrastructure.  

o  o  o  o  

Q42. Flooding 

will become more 

and more 

dangerous over 

time.  

o  o  o  o  

Q43. The experts 

know enough 

about flooding to 

protect us.  

o  o  o  o  
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Q44. I have 

confidence in the 

technical skills of 

flood control 

engineers.  

o  o  o  o  

Q45. The 

government 

should not be 

allowed to tell 

people where they 

can live, even if 

that location is at 

high risk of 

flooding.  

o  o  o  o  

Q46. The 

government 

should protect my 

community by 

investing in 

infrastructure 

such as better 

drainage systems 

and flood control 

structures.  

o  o  o  o  

Q47. If people 

wanted to lower 

their flood risk, 

then they should 

just do so.  

o  o  o  o  

Q48. Flooding 

impacts low-

income and 

minority groups 

disproportionately 

and unfairly.  

o  o  o  o  
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Q49. I believe 

that even if I do 

everything right, 

my home will still 

be at risk of 

flooding if my 

neighbors don’t 

do the same 

things.  

o  o  o  o  

Q50. I would be 

willing to reduce 

the flood risk of 

my home for the 

good of my 

neighborhood.  

o  o  o  o  

Q51.I would be 

willing to reduce 

the flood risk of 

my home for the 

benefit of a wider 

group of people 

beyond my 

neighborhood 

who are 

particularly 

worse-off than 

me.  

o  o  o  o  

 

 

End of Block: Dread 2.0 (Q37-Q51) 

 

Start of Block: Intro to CT & Demographics 

 

Section 5: Our Way of Life 

 

 

 

Lastly, flooding affects all Americans directly or indirectly, so now we want to learn how 

you think the country should manage this and similar challenges. Please recall that all 

answers are anonymous.  

 

End of Block: Intro to CT & Demographics 

 

Start of Block: Cultural Theory (Q52-58) 



 

 

110 

 

How strongly do you agree or disagree with the following statements?  
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 Strongly agree Agree Disagree 
Strongly 

disagree 

Q52. I trust the 

government to 

do what is right.  
o  o  o  o  

Q53. Science 

enables us to 

overcome 

almost any 

problem.  

o  o  o  o  

Q54. Our 

society would 

be better off if 

the distribution 

of wealth were 

more equal.  

o  o  o  o  

Q55. If the 

government 

spent less time 

trying to fix 

everyone’s 

problems, we’d 

all be a lot 

better off.  

o  o  o  o  

Q56. We have 

gone too far in 

pushing equal 

rights in this 

country.  

o  o  o  o  

Q57. The 

government 

should do more 

to advance 

society’s goals, 

even if it means 

limiting the 

choices of 

individuals.  

o  o  o  o  
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Q58. Climate 

change poses a 

significant risk 

to human 

health, safety, 

or prosperity.  

o  o  o  o  

 

 

End of Block: Cultural Theory (Q52-58) 

 

Start of Block: Demographics (Q59-66) 

 

Section 6: Demographics 

 

 

 

 

Q59. Which of these statements best describes your political party affiliation? 

o Strongly Republican  

o Leaning Republican  

o Independent or No Party Affiliation  

o Leaning Democratic  

o Strongly Democratic  

 

 

 

 

Q60. Which of these statements best describes your ideological views? 

o Strongly Liberal  

o Leaning Liberal  

o Neither Liberal nor Conservative  

o Leaning Conservative  

o Strongly Conservative   
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Q61. Is the home in which you currently live: 

o Owned by you or someone in your household with a mortgage or loan?  

o Owned by you or someone in your household free and clear (without a mortgage 

or loan)?  

o Rented?  

o Occupied without payment or rent?  

 

 

 

 

Q62. With which gender do you most closely identify?  

o Male  

o Female  

o Other (please specify) 

________________________________________________ 

o Prefer not to say  

 

 

 

 

Q63. What is your age? 

o 18 - 34  

o 35 - 49  

o 50 - 64  

o 65 and over  
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Q64. Please indicate your household's annual income. 

o Less than $15,000  

o $15,000 to $24,999  

o $25,000 to $49,999  

o $50,000 to $74,999  

o $75,000 to $99,999  

o $100,000 to $199,999  

o $200,000 or more  

 

 

 

 

Q65. With which racial and ethnic group(s) do you identify? Select all that apply. 

▢ American Indian or Alaska Native  

▢ Asian  

▢ Black or African American  

▢ Hispanic, Latino, or Spanish origin  

▢ Middle Eastern or North African  

▢ Native Hawaiian or other Pacific Islander  

▢ White  

▢ Another race or ethnicity not listed above 

________________________________________________ 

▢ Prefer not to say  
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Q66. Which one of these best represents your educational background? 

o Science and engineering  

o Business  

o Education  

o Arts and humanities  

o Trade or vocational  

o Not applicable  

 

 

 

 

Q67. What is your highest level of education? 

o Less than high school  

o High school graduate (includes equivalency)  

o Some college or associate degree  

o Bachelor's degree  

o Master's degree  

o Doctoral degree  

o Military or vocational  

o Other ________________________________________________ 

 

End of Block: Demographics (Q59-66) 
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Appendix C: Flood Risk Preparedness Focus Group Prompts
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Appendix D: Focus Group Notes

500-Year Floodplain Focus Group 

• Start Time: 5:39PM 

• Respondents: DE, RC, AG, MF, & SG 

• Introductions by Colin, the NAS-Gulf project, the scope of the project, etc.  

• Introductions by Glen and Ryan 

• 5:41PM - Colin talks briefly about the zoom conference call, the expectations, and 

how the focus group will be run (free flowing conversation that is looking for the 

perceptions and opinions of the respondents). The introduction of this focus group 

being the set up for a series of focus groups and a survey over the summer. 

• 5:45PM – Consent, recognition of the volunteer nature of the focus group, the 

acknowledgement that respondents remain anonymous, over 18, and living in the 

gulf coast. Consent given 

• 5:46PM – Initial screen sharing and introduction, definition of flooding, etc. 

• 5:47PM – Transitional Introduction slide 

• 5:48PM – Flood Awareness questions, introduction of wanting to get a sense of the 

content knowledge, what was easy, what was hard, etc. 

• 5:49PM – DE: There wasn’t anything too confusing about the questions. AG: The 

questions are good. RC: Thinking about question #4, I have been through two 

different kinds of flooding, one “Noah’s Ark” (19 Inches of Rain) where the drainage 

system couldn’t handle the water, and the other was Katrina where you can claim 

that the storm drains are the result, put down sandbags, but there isn’t much else 

that can be done. RC: Probably got this Q wrong having the hurricane experience  

• 5:53PM – There were not too many people who scored well on the Flood Awareness 

Index. AG: Dug a ditch to relocate the water so that every time there is rain the water 

is rerouted. RC: Before Katrina the city RC resided in did not have any retention 

ponds, this has improved since that time. DE: Also has a bunch of flood retention 

ponds, but these ponds will still be topped in certain situations 

• 5:56PM – Reintroduction of likelihood of flooding and cost of flooding and that 

numeracy is high amongst the group 

• 5:59PM – MF: The graphics were pretty intuitive, the line graph that had a larger 

surface area was more effective in being dramatic than the cumulative. There is 

more severeness to the line graph to the bar graph. RC: Thought the graphs were 

very clear, but this needs to be tempered with the type of people that are in the area. 

Flood insurance is very cost prohibitive. After Katrina a neighbor of his had his 

insurance increase greatly. SG: Agrees that the graphics were easy enough to 

interpret. Hoping to continue living in Florida, unnerved based on the simple fact that 

they do plan on living in the state of Florida for at least another 30 years.  

• 6:04PM – Introduction of flood mitigation behavior questions, what people can do in 

the face of flooding. DE: The next person to buy your home would need to buy 

without understanding flood or flood insurance 
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• 6:05PM – RC: You can’t even get a mortgage in the state of LA without having flood 

insurance. There are people that they know that packed up and left their houses 

because they could not afford to build back their homes. They have plenty of 

experience in the area. SG: Instead of Q19, SG lived in a red flood zone a mile from 

the coast in a home that was already elevated. They live in a home (built in 2003) 

now that is already elevated, and they looked at this specifically while moving into 

their home. About an hour away from the area that Hurricane Charly tore through. 

SG was expecting the risk of water above their roof and anticipated this while buying 

their home. 

• 6:09PM – Realigning with the intro of the flood mitigation index  

• 6:11PM – Introduction of home-buying behaviors / preferences. RC: About the 

floodplain, there would be no way that RC would buy a home in a floodplain. You 

cannot trust FEMA or the Gov’t to come up with a valid floodplain, they are 

constantly changing the floodplain. Insurance companies will try to weasel out of 

every flood claim from Katrina, even when RC’s home was completely messed up. 

Even if you have an iron-clad insurance policy, you are not protected. 

• 6:15PM – Awkward silence 

• 6:17PM – Introduction of the dread risk question suite. MF: Q37 was worded a little 

strange, were we trying to avoid the word “responsible”? There was some confusion 

in questions structure. DE: Flooding that causes feelings of dread can impact the 

emotions of people not just from the stance of the danger but also from the stance of 

harmful bacteria. AG: Q39 There are a lot of people who are watching the news and 

the fear tends to compound because the news is bringing these things up. This was 

a personal experience with Irma because it was said that the hurricane was 

impending so they evacuated. AG does not watch the news anymore because of this 

• 6:23PM – Introduction of the political framework for flood risk 

• 6:24PM – RC: Conservative and Republican he is, when a hurricane is on its way, 

we are all citizens and we are all at risk. DE: Did not see the connection between 

politics, CT, etc. and the flooding questions. The questions felt like they were out of 

place. SG: Thought that these were general demographic questions, SG thinks that 

a good question to ask would be an experience level type of question that informs us 

as to how much time the person has lived in the state they live in 

• 6:28PM – Introduction of the CT / Way of life questions 

• 6:31PM – DE: Q54 is focused on whether we are going to be living in Russia or the 

U.S., this indicated to SG a “more equal, but which direction” type of thought. SG 

thought this Q was broad. MF: Thought that these Qs were a good transition into 

(from?) the policy(?) portions of the survey. MF is thinking that there should be a 

policy section that follows this. It might be helpful to have an “other” section for each 

of the CT questions to explain the nuance for their answers. 

• 6:35PM – SG: SG thought that Q57 in terms of flood might end up requiring flood 

insurance or some other mitigation behaviors, which she does not agree with. 

• 6:36PM – Introduction of flood CT 
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• 6:38PM – DE: Q47 The only way that you can reduce your flood risk is to makes 

sure that they move to a place that does not have any flooding. People that live 

along the coasts choose to live there, they’re bound to get hit with storm surge. 

These people are building homes in the floodplain and when they are destroyed, the 

build right back. Q47 isn’t really a yes/no question or a SA/SD question, it was a hard 

question to answer. SG: Looked at this Q more from a mitigation stance, the 

sandbags may be gone or the construction workers may be too busy to help you at a 

certain point, so it is important to prepare when you have the chance. AG: agrees 

with Q48, if a flood is to happen to these vulnerable people, they cannot bounce 

back as quickly. 

• 6:42PM – Flooding is something that involves everybody and there are changes to 

the private sector that are coming 

• 6:44PM – request for additional questions, comments, concerns 

• 6:44PM – SG: The only other survey thing that SG would change, the installation of 

the seawall question was answered as if they did have a seawall. SG recommends 

the addition of a “not applicable” option to the question. 

• 6:45PM – RC: Thanks for inclusion in the focus group. The survey has dredged up 

past experiences, of which RC has plenty of experience. The weatherman says it is 

coming but the hurricane shifts at the last moment, causing high anxiety and a 

difficulty to believe the weatherman and the information being given to them.  

• 6:48PM – Closing remarks 

• 6:49PM – Catherine closing remarks 

• 6:50PM – Recording stopped 

 

100-Year Floodplain Focus Group 

• Start Time: 5:36PM 

• Respondents: R, DE, JN, 1-850 (CS), MG, SW, DO 

• 5:36PM – Introductions by Colin re: flooding, flood risk, perceptions, etc.. Setting up 

the scope of the project and extending thanks for the focus group 

• 5:37PM – Introductions of Glen and Ryan 

• 5:39PM – Background of the study, study area, establishing the importance of 

flooding, setting up the rules for the focus group, and getting consent from 

respondents 

• 5:43PM – Consent given 

• 5:45PM – Introduction to the powerpoint for the focus group and setting the table for 

the survey 

• 5:46PM – Flood awareness questions introduction. DO: Thought the questions were 

simple and straightforward, did not have a problem. DE: Found that for some of the 

questions difficult to parse out if they were hypothetical or if they were using real 

money for these questions. CS: Found them pretty simple. 

• 5:50PM – Flood chart understanding introduction. 

• 5:51PM – DO: DO is forced to purchase flood insurance, they felt that these 

questions do not apply very much to their situation because they are forced to 
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purchase flood insurance. DE: thought that these questions were not confusing. DO: 

The charts do show some areas that flood really bad around DO’s area, they are 

correct to certain areas.  

• 5:55PM – JN: Thought that these were straightforward, there shouldn’t be a lot of 

confusion on these questions if you took the time to read the charts. CS: 

• 5:57PM – Introduction of mitigation behavior section 

• 5:59PM – DO: Was not sure what we meant by elevating the house, DO initially 

thought that this would just be standing the house up on stilts. DO did not know that 

you could elevate homes.  

• 6:00PM – DE: DE lives in an area where if you are building a new home, you are 

actually required to elevate your home. DE lives in a home that needs to be elevated 

and is currently looking for grants to assist them in that process 

• 6:02PM – R: R does not live in a floodplain, but has experience through their friend 

that is exposed to riverine flooding. R looked at the charts and cost, got a little bit of 

outside help from his friend, and answered these questions with additional research. 

R wanted to make sure that he had the information on the floodplain, insurance, etc. 

• 6:04PM – DO: DO moved to a “flood zone” but made sure that their house was 

elevated higher than those in the area 

• 6:05PM – Home-buying behavior introduction 

• 6:07PM – DO: sounds simple, if you buy a home in this area, you need to know what 

mitigation efforts should be done to the house 

• 6:08PM – JN: re:Flood Mitigation did not take the affordability of the mitigation efforts 

into account when they were answering these questions 

• 6:09PM – Return to home-buying. DE: Questions were self-explanatory. R: R bought 

a house in 2014, the one that they ended up buying was purposefully outside of the 

riverine flood zone in the area.  

• 6:11PM – Question posed, was is the risk measing intuitive or otherwise? R: R didn’t 

feel strongly one way or the other about the houses in or out of the flood zones. R 

intuitively bought the house he bought because he liked it slightly more than others. 

• 6:12PM – JN: 

• 6:13PM – DO: Flood insurance was sprung on DO at the last moment prior to the 

buying of the home. DO felt like they didn’t really have a choice. They would not 

have purchased a home in a flood area because this would have been just an 

additional expense. 

• 6:15PM – 1850: 1850 has 24 years of insurance industry experience, since hurricane 

Michael 1850 has flooded 2-3 additional times. They carry flood insurance despite 

not being required to carry it.  

• 6:17PM – 1850: A recent flood came through 1850s front door causing a fair bit of 

dread. 1850 says that if you are in the business of insurance and people know you 

are in the business, you are treated differently 

• 6:19PM – Introduction of dread/fear.  

• 6:21PM – DE: Did not know what we meant by Q37. For low-income people, these 

people sometimes cannot afford to prepare for flooding 
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• 6:22PM – DO: These questions were easy to understand, don’t think anyone would 

get confused with them. 1850 & MG: Agreed 

• 6:23PM – Discuss dread index and high dread people. DO: Thinks that people need 

to focus less on what the cost of the flood, and more on the emotional impacts of the 

flood. It is stressful to have to deal with the flood. 1850: added that even with flood 

insurance it is stressful and scary to work through a flood. 

• 6:24PM – Introduction of politics in flooding 

• 6:26PM – DO: Doesn’t think that politics come into flooding, it is a matter of 

individualism. Does not believe that it is feasibly for the gov’t to protect your property, 

you need to rely on yourself 

• 6:27PM – DE: With enough rain, there will be flooding in the area DE lives. DE says 

that political party does not weigh heavily in addressing flood risk 

• 6:28PM – 1850: Believes that personally they need to be proactive in addressing 

flooding personally, but also believes that their state (LA) should also be taking 

proactive steps to address flooding 

• 6:29PM – Introduction of cultural theory 

• 6:30PM – DO: DO does not believe in the redistribution of wealth, does not believe 

that it is fair, equal, etc. Believes that people should be paid comparable to their 

work. Does not see politicians or actors giving up their money for poorer people 

• 6:32PM – R: Was wondering when these questions came up, since this survey was 

all about flooding, was wondering as to how these questions related to flooding. R 

feels that whether a person gets insurance or not, is based on their faith in 

insurance, not necessarily these CT questions. To a certain extent, risk and risk 

perceptions should play into flood mitigation 

• 6:34PM – Introductions of flood-based CT questions 

• 6:36PM – DO: Would like to see the government take care of more infrastructural 

issues. DE: Q48 is true. Q46 is something that should be invested into by the gov’t. 

DE had an experience where the local gov’t came out and did nothing for their 

property. 1850: 1850 doesn’t think that anyone minds helping out after a disaster, but 

there is a need to fix these problems so that they don’t happen again 

• 6:38PM – Have there been repairs after Katrina? DE: Believes that there were pump 

installations for after the flood has happened, but nothing in the way of mitigation 

pre-flood efforts. 

• 6:39PM – DO: Would like to see the gov’t take more proactive steps in an effort to 

prevent flooding from taking place. Take care of these things (flooding) before 

damage is done. 1850: How has the same kind of effect happened time and again? 

Holland has fixed this issue, so why haven’t we adopted similar mitigation efforts? 

• 6:41PM – America has a different form of gov’t than the Netherlands, proving it 

difficult to adopt their approach in the U.S. 

• 6:42PM – Thanks for feedback 

• 6:43PM – Catherine outro 
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25-Year Floodplain Focus Group 

• Start Time: 5:39PM 

• Respondents: Mc, MD, L, E, J, CJ, JS 

• 5:39PM – Introductions by Colin 

• 5:42PM – Discussion of Focus group mechanics and rules of engagement 

• 5:44PM – Consent given 

• 5:46PM – Introduction of flooding, the perils, definitions of flooding, etc. 

• 5:49PM – Introduction of flood awareness questions 

• 5:49PM – JS: Has experience with their parents being impacted by storm surge. MD: 

While they were answering these questions, MD was thinking about their personal 

home. They answered these questions based on their own personal experiences. 

MD understood all of these questions because they had prior experience.  

• 5:51PM – EF: Was thinking of their own experience back during a few hurricanes. 

There are some people that have been hit significantly along the West Coast of FL 

• 5:52PM – Adding that the flood awareness index was overall on the lower side 

• 5:53PM – Introduction to flood chart understanding and graphics 

• 5:55PM – MD: Based on the graphics and the questions given, it was overall pretty 

self-explanatory as to what we were asking. There was little confusing on these 

questions. MD also based the answers to these questions based on their (lack of) 

experience with prior flooding. 

• 5:57PM – EF: EF wanted to have the chances of flooding to be lower, EF actually 

thought about this from an emotional standpoint instead of intellectual. EF didn’t 

interpret them one way or the other, just wanted them to be lower overall. 

• 5:58PM – Mc: Thought about this from the stance of having a 50/50 chance of 

flooding. Mc is under the impression that there is the chance that you could get hit 

with a flood back-to-back. 

• 6:00PM – L: Has little experience with flooding as they have not lived in FL for very 

long. Was curious as to what the 100-year floodplain is.  

• 6:01PM – Introduction of flood mitigation behaviors 

• 6:03PM – J: Where J is located, there are no seawalls, so this was a point that did 

not have any grounding for her.  

• 6:04PM – Mc: When Irma came through and many of the seawall were topped / 

destroyed, Mc found that many people were surprised to find out the need and effort 

associated with maintaining a seawall. Mc says that seawalls are not covered under 

a person’s homeowners’ insurance, and this could be a point of confusion.  

• 6:06PM – L: For Q19, L would not consider buying a home on the water that is not 

already elevated. L says that there is a distinction between already having the home 

elevated when they buy the home and having to elevate the home after the fact. 

• 6:07PM – Introduction of home-buying behaviors 

• 6:08PM – EF: To some extent, the charts were a little difficult to understand. If the 

charts were more clear about the associated risk in a given area, people may be 

better able to understand the risk. 
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• 6:10PM – EF: Q17 / Q29 seem to be easier to understand than the charts, but EF 

did not see these two questions as asking the same thing. Q29 was asking more 

about investments and Q17 was not… 

• 6:11PM – MD: Q17 for MD was based off of the neighborhood and their specific 

flood zone. This question was relatively easy for MD because they see flooding as a 

50/50 chance if a storm or flood comes. Q29 was harder to give a dollar amount 

because they do not want to put a dollar amount on loss, it was hard to do 

• 6:14PM – J: Is drive primarily by data, so J would like to see realtors show up with 

more information like these charts, similar to how some areas need to show “X” 

zones or “AE” zones.  

• 6:16PM – Mc: People should be made aware of the costs of flood insurance and see 

just how much people are willing to pay for flood insurance as well. 

• 6:17PM – introduction of dread risk 

• 6:19PM – EF: These questions were some of the easiest for EF to understand, these 

were exactly what EF was thinking about during the comprehension section. EF has 

some pretty vivid memories about flooding that draw on dread. Re: Mitigation 

behaviors, EF feels that flooding happens so often that if every time a flood advisory 

is put into place, you put out sandbags, you may as well leave those bags out 

• 6:21PM – EF: Thinks that the first thing to look at when home-buying would be if it 

was in a flood zone. Mc: thinks that if you want to live by a river, close to the gulf, 

etc. you should be prepared to address flooding yourself.  

• 6:22PM – MD: MD has lived in their home near a river for 20 years, over this time 

period they have only had 1 dreadful experience. MD put down sandbags, but the 

flood never got to that point of flooding. MD is low dread because of this lack of large 

events. MD thinks that most people do their homework, but also that people are 

more likely to but in these flood prone areas because they know that there are things 

you can do to prevent flooding.  

• 6:25PM – J: Lives in an areas not around a flood zone. The level of fear that J has 

towards floods has steadily increased, they recently had a near miss flood event that 

spiked J’s fear. Even in news reports, they are talking about how the chances of 

flooding are increasing in the area around J. 

• 6:27PM – Introduction of politics in flooding 

• 6:29PM – EF: These were the easiest questions and did not require any thinking.  

• 6:30PM – Awkward silence to the question of if politics was linked to flooding 

• 6:31PM – Introduction of the CT questions.  

• 6:32PM – MD: As MD was answering these questions, MD assumed that if there 

were flooding in an area (poor or rich), that flooding would be treated the same in 

both these areas. Thought that Q56 was a tricky question in reference to flooding. 

MD thinks that people should be treated the same regardless of where they live. 

Thought that the questions could be worded a little but different, it was difficult to give 

the answer to these questions 

• 6:34PM – Introduction of flood CT questions 
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• 6:36PM – L: Looking at Q45, L thought that this should be true, but also believes that 

people should be told that homes are at high risk of flooding. Specifically, realtors, 

should be the people that tell buyer they are buying into a high-risk home. Because L 

is new to FL, they don’t have anyone, any resources, etc. additionally, they feel that 

they can’t trust their insurance people because their just trying to sell insurance 

• 6:38PM – MD: MD agrees with Q48 because the cost of the higher-end houses are 

typically worth more than those in poorer parts. People that are impacted by flood, 

the money typically goes to where the money is. MD also agrees with Q45, you 

should do your due diligence and research a home that you are buying. MD never 

assumes that they are going to be impacted by a hurricane, so they buy based off of 

affordability, the neighborhood, etc.. MD agrees with Q47, but with the caveat that if 

a flood season came through during a bad year for that person, how do they get 

help? MD also agrees with Q46 and feels that Q46 should be automatically included 

with the community you are buying into, 

• 6:42PM – L: Moving to FL, L did not think about flooding at all. L agrees with MD 

about not thinking about flooding. L is planning to make up a list of key issues that 

would prompt her to pack up and leave in the face of a hurricane. 

• 6:44PM – Probing on the 50/50 chance of flooding thing 

• 6:44PM – MD: Has lived in FL since 1998 where they lived in one area that was not 

a flood zone and one that was. MD has an experience where she has almost been 

impacted by flooding in the non-flood zone, but has yet to experience a flood in the 

flood zone. Most of MD’s experiences with flooding are based on the backing up of 

water through the storm drains. So for MD, a 50/50 chance just means that they do 

not know 

• 6:46PM – Outro 

• 6:48PM – Catherine outro 
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Appendix E: Great Blue Contract
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Appendix F: Index Protocol

All indices in the Flood Risk Survey will be tested for internal consistency prior to 

the creation of their index. Indices are subject to change based on the results of tests 

of internal reliability and should the index not achieve an Alpha that is greater than 

or equal to 0.70, that index will be altered to achieve the greatest accuracy possible 

before use.  

SPSS Cronbach’s Alpha Protocol: Run the question items for each of the indices 

through a test for internal reliability to determine if the items are an effective index.  

• Start with SPSS output data  

• Click Analyze > Scale > Reliability Analysis  

• Input all questions in each of the respective indices listed below into the 

“Items” box  

• Click “Statistics...”  

o Enable the following boxes  

▪ Item  

▪ Scale  

▪ Scale if item deleted  

▪ Correlations  

o Click “Continue” and “Ok”  

• Repeat for each index  

  

Flood Risk Literacy (Q1-6): Cumulative index: respondents graded on 0-6 scale where 

correctly answering 5 or 6 of the below questions codes as "yes" flood literacy and all 

else as "no" flood literacy.   

Variable   
T4 survey 

question   
Survey Q   Source(s)   

Impervious Surfaces   1   True or false? Adding impervious 

surfaces like streets or sidewalks makes a 

neighborhood more prone to flooding.   

T4  

Stalled Car   2  At what depth will flood water begin to 

float most vehicles?  

T4   

Soils & Flooding   3  True or false? An area with sand-like soil 

is more likely to flood than an area with 

clay-like soil.  

T4   

Reducing Flood 

Risk   

4  Select all of the following that are true. I 

can help reduce the flood risk of my 

community and my home by:  

T4   

Cause of Coastal 

Flooding   

5  Of the choices below, what is the biggest 

cause of coastal flooding?   

T4   

Flood Fencing  6  True or False? Flood impacts can be 

limited by installing special fencing to 

block the water from entering the home.  

T4  
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• Start with Excel output data  

• Create new column (CS) titled “Literacy_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance with each respective 

row. Input the following code to add up all correct answers to flood risk 

literacy questions   

o =SUM((COUNTIF($S4,1)),(COUNTIF($T4,2)),(COUNTIF($U4,

2)),COUNTIF($V4,"1,2"),(COUNTIF($W4,1)),(COUNTIF($X4,1)))  

▪ Count and sum only the correct answers to each of the 

literacy questions  

• Repeat for all rows of data  

• Export into SPSS  

• Transform > Recode into same variables  

o Select “Literacy_Index” and add to Variables  

o Change Old and New Values  

o Group results into two buckets  

▪ 1-4 = 0  

▪ 5-6 = 1  

• Label Values  

o 0 = Fail  

o 1 = Pass  

Flood Risk Numeracy (Q13-15 & Q25-27): Cumulative index: respondents graded on 

0-6 scale where correctly answering 5 or 6 of the below questions codes as "yes" 

numeracy (comprehension) and all else as "no" numeracy (comprehension).  

Variable  
T4 survey 

question  
Survey Q  Source(s)  

Cumulative Flood (15-

Year)  

13  Assuming your home is in this 

floodplain, what is the chance of the 

home flooding over the next 15 years?   

T4  

Yearly Flood Risk  14  Assuming your home is in this 

floodplain, what is the chance of the 

home flooding next year?   

T4  

Flood Risk 

Increase/Decrease  

15  What does this graphic show about the 

chance of flooding?  

T4 & T1  

Cumulative Cost Flood 

(30-Years)  

25  Assuming your home is in this 

floodplain, what is the expected total 

cost of flooding over the next 30 years?  

T4  

Yearly Flood Cost  26  Assuming your home is in this 

floodplain, what is the expected cost of 

flooding for this particular home next 

year?  

T4  
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Flood Cost 

Increase/Decrease  

27  What does this graphic show about the 

cumulative cost of flooding?  

T4 & T1  

  

• Start with Excel output data  

• Create new column (CT) titled “Numeracy_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 11, 12 through 19, and 20 through 27 and altered 

in accordance to each respective row. Input the following code to add up all 

correct answers to flood risk numeracy questions  

o 25-Year Floodplain  

▪ =SUM(COUNTIF($AK4,2),(COUNTIF($AL4,5)),(COUN

TIF($AM4,1)),(COUNTIF($AX4,1)),COUNTIF($AY4,1),(CO

UNTIF($AZ4,1)))  

• Count and sum only the correct answers to each of 

the numeracy (comprehension) questions  

o 100-Year Floodplain  

▪ =SUM(COUNTIF($AK12,2),(COUNTIF($AL12,5)),(COU

NTIF($AM12,1)),(COUNTIF($AX12,2)),COUNTIF($AY12,1

),(COUNTIF($AZ12,1)))  

• Count and sum only the correct answers to each of 

the numeracy (comprehension) questions  

o 500-Year Floodplain  

▪ =SUM(COUNTIF($AK20,2),(COUNTIF($AL20,5)),(COU

NTIF($AM20,1)),(COUNTIF($AX20,3)),COUNTIF($AY20,1

),(COUNTIF($AZ20,1)))  

• Count and sum only the correct answers to each of 

the numeracy (comprehension) questions  

• Repeat for all rows of data  

• Export into SPSS  

• Transform > Recode into same variables  

o Select “Numeracy_Index” and add to variables  

o Change Old and New Values  

o Group results into two buckets  

▪ 1-4 = 0  

▪ 5-6 = 1  

• Label Values  

o 0 = Fail  

o 1 = Pass  

Flood Risk Mitigation Behavior: Averaged Index: when analyzing overall mitigation 

behavior, these 12 questions will be summed and divided by the number of questions to 

create a mitigation behavior index where high scores correlate with high mitigation 

behaviors and the inverse for low scores. Additional indices can be created to assess for 

either a specific mitigation behavior (insurance, elevation, etc.) or specific graphic (AAL 

or cumulative risk percentage).   
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Variable  
T4 survey 

question  
Survey Q  Source(s)  

Risk & 

Elevation  

19  Pay to elevate your home to reduce flood 

damages.  

T4  

Cost & 

Insurance   

20  Sell and move out if flood insurance was not 

available for this home.  

Wong-

Parodi 

& Fischhoff; 

T4  

Cost & 

Insurance   

21  Purchase flood insurance even if it becomes 

less affordable over time.  

Wong-

Parodi 

& Fischhoff; 

T4  

Risk & 

Sandbags  

22  Install sandbags every time a flood advisory is 

issued for this home.  

T4  

Risk & 

Seawall  

23  Pay to maintain and upgrade a seawall for this 

home.  

T4  

Risk & 

Elevation  

31  Pay to elevate your home to reduce flood 

damages.  

T4  

Cost & 

Insurance   

32  Sell and move out if flood insurance was not 

available for this home.  

Wong-

Parodi 

& Fischhoff; 

T4  

Cost & 

Insurance   

33  Purchase flood insurance even if it becomes 

less affordable over time.  

Wong-

Parodi 

& Fischhoff; 

T4  

Risk & 

Sandbags  

34  Install sandbags every time a flood advisory is 

issued for this home.  

T4  

Risk & 

Seawall  

35  Pay to maintain and upgrade a seawall for this 

home.  

T4  

Risk Laundry 

List  

24  Consider the following scenarios over the life 

of a 30-year mortgage for this home. Which of 

the following are you most likely to do to 

reduce your own flood risk? (choose one)  

T4  

Cost Laundry 

List  

36  Consider the following scenarios over the life 

of a 30-year mortgage for this home. Which of 

the following are you most likely to do to 

reduce your own flood risk? (choose one)  

T4  

  

• Start with Excel output data  

• Create new column (CU) titled “Mitigation_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 
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row. Input the following code to average all 12 flood risk mitigation 

questions:  

o =((SUM($AR4:$AW4,$BE4:$BJ4))/12)  

▪ Sum and average all 12 flood risk mitigation questions  

▪ Where a score of 4 indicates the highest possible risk 

mitigation score and score of 1 indicates 

the lowest possible risk mitigation score.  

• Repeat for all rows of data  

• Export into SPSS  

• Transform>Recode into Same Variables  

o Select "Mitigation_Index” and add to Variables  

o Select Old and New Values  

o Group averaged results into two buckets  

▪ 1-2.50 -> 1  

▪ 2.51-4 -> 2  

o Click continue and ok  

• Label bucketed variables as follows:  

o 1 -> Low Mitigation  

o 2 -> High Mitigation  

  

Flood “Risk Perception” (Q18 & 30): Averaged Index: when analyzing risk 

perceptions, these questions will be summed and divided by the number of questions to 

create a risk perceptions index where low scores correlate with low graphic-

based perceptions and high scores with for high graphic-based perceptions.   

Variable  
T4 survey 

question   
Survey Q   Source(s)   

Risk Impact   18  Looking at this graphic, how 

much do you think that flooding 

will impact you personally?    

Javeline 2019   

Cost Impact   30  Looking at this graphic, how 

much do you think that flooding 

will impact you personally?  

Javeline 2019  

  

• Start with Excel output data  

• Create new column (CV) titled “GraphicPerception_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following code to average the 2 flood risk perception 

questions:   

o =((SUM($AQ4,$BD4))/2)  

▪ Sum and average both flood graphic risk perception 

questions  

▪ Where a score of 4 indicates the highest 

possible graphic risk perception score and score of 1 indicates 

the lowest possible graphic risk perception score.  
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• Repeat for all rows of data  

• Export into SPSS  

• Transform>Recode into Same Variables  

o Select “GraphicPerception_Index” and add to Variables  

o Select Old and New Values  

o Group averaged results into two buckets  

▪ 1-2.50 -> 1  

▪ 2.51-4 -> 2  

o Click continue and ok  

• Label bucketed variables  

o 1 -> Low Perception  

o 2 -> High Perception  

  

Dread Risk (Q37-Q42): Averaged Index: when analyzing feelings of dread with regard 

to flooding, after question 37 is reverse coded, these questions will be summed and 

divided by the number of questions to create a dread risk index where low scores 

correlate with high feelings of dread and the inverse for high scores.  

Variable   

T4 

survey 

question   

Survey Q   Source(s)   

Uncontrollable   37   It is up to me how serious the 

consequences of flooding will be 

for me .  

Slovic, 1987   

Dread   38   Flooding causes feelings of dread in 

me, on the level of a gut reaction .  

Fischoff & Slovic, 

1978   

Fear   39   Flood news reports make me scared 

.  

Siegrist & 

Gutscher, 2008   

High Risk to Future    40   Flooding has me concerned for the 

future of my community, my 

family, and/or my daily life.   

Leiserowitz, 2020   

Non-Fatal   41   Flooding has me concerned for 

substantial damage to my house, 

possessions, and/or public 

infrastructure.   

Slovic, 1987   

Increasing   42   Flooding will become more and 

more dangerous over time.   

Slovic, 1987  
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• Start with Excel output data  

• Create new column (CW) titled “Dread_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following code to reverse code Q34 and average the 6 Dread 

questions:   

o =SUM(($BK4-5)*-1,$BL4:$BP4)/6  

▪ Reverse code Q37, average all dread questions  

▪ Where a score of 4 indicates the lowest possible 

dread score and score of 1 indicates the highest possible dread 

score.   

• Repeat for all rows of data   

• Export into SPSS  

• Transform>Recode into Same Variables  

o Select "Dread_Index” and add to Variables  

o Select Old and New Values  

o Group averaged results into two buckets  

▪ 1-2.50 -> 1  

▪ 2.51-4 -> 2  

o Click continue and ok  

• Label bucketed variables - NOTE: Because Dread Risk is on a Strongly 

Agree to Strongly Disagree scale where 1 is coded as “Strongly Agree” and 4 

is coded as “Strongly Disagree” the labeling process is reversed relative to 

the two previous indices.  

o 2 -> Low Dread  

o 1 -> High Dread  

Trust In Experts (Q43-44): Averaged Index: when analyzing trust in experts, these 

questions will be summed and divided by the number of questions to create a trust in 

experts index where low scores correlate with high trust and the inverse for high scores. 

Trust in experts speaks to flood risk experts and their technical expertise.  

Variable  T4 survey question  Survey Q  Source(s)  

Risk known 

to experts  

43  The experts know 

enough about 

flooding to protect us  

Terpstra, 2011  

Technological Skills  44  I have confidence in 

the technical skills of 

flood control 

engineers.  

Terpstra, 2011; T4  

• Start with Excel output data  

• Create new column (CX) titled “TrustinExperts_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following code to average the 2 trust in experts questions:   
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o =SUM($BQ4:$BR4)/2  

▪ Average all trust in experts questions  

▪ Where a score of 4 indicates the lowest possible trust in 

experts score and score of 1 indicates the highest possible trust 

in experts score.   

• Repeat for all rows of data   

• Export into SPSS  

• Transform>Recode into Same Variables  

o Select “TrustinExperts_Index” and add to Variables  

o Select Old and New Values  

o Group averaged results into two buckets  

▪ 1-2.50 -> 1  

▪ 2.51-4 -> 2  

o Click continue and ok  

• Label bucketed variables - NOTE: Because Trust in Experts is on a 

Strongly Agree to Strongly Disagree scale where 1 is coded as “Strongly 

Agree” and 4 is coded as “Strongly Disagree” the labeling process is 

reversed.  

o 2 -> Low Trust  

o 1 -> High Trust  

  

Trust In Institutions (Q52-53): Averaged Index: when analyzing trust in institutions, 

these questions will be summed and divided by the number of questions to create a trust 

in institutions index where low scores correlate with high trust and the inverse for high 

scores. Trust in institutions speaks to governmental and scientific entities.  

Variable  T4 survey question  Survey Q  Source(s)  

Trust in Govt  52  I trust the government 

to do what is right.  

Bolsen, 2015  

Trust in Science  53  Science enables us to 

overcome almost any 

problem.  

Bolsen, 2015  

• Start with Excel output data  

• Create new column (CY) titled “TrustinInstitutions_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following code to average the 2 trust in institutions questions:   

o =SUM($BZ4:$CA4)/2  

▪ Average all trust in institutions questions  

▪ Where a score of 4 indicates the lowest possible trust in 

institutions score and score of 1 indicates the highest possible 

trust in intuitions score.   

• Repeat for all rows of data   

• Export into SPSS  

• Transform>Recode into Same Variables  
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o Select "TrustinInstitutions_Index” and add to Variables  

o Select Old and New Values  

o Group averaged results into two buckets  

▪ 1-2.50 -> 1  

▪ 2.51-4 -> 2  

o Click continue and ok  

• Label bucketed variables - NOTE: Because Trust in Institutions is on a 

Strongly Agree to Strongly Disagree scale where 1 is coded as “Strongly 

Agree” and 4 is coded as “Strongly Disagree” the labeling process is reversed 

to the two previous indices.  

o 2 -> Low Trust  

o 1 -> High Trust  

  

Home-Buying Behaviors (Q16-17 & Q28-29): Averaged Index: when analyzing overall 

home-buying behavior, the two categorical questions, and the two 

continuous questions, will be summed and divided separately by each of their groups to 

create two willingness-to-buy indices. These questions will also be used together to 

generate a single overall willingness-to-buy index.  

Averaged Index: when analyzing overall home-buying behavior, these four 

questions will be summed and divided by the number of questions to create a 

willingness-to-buy index where high scores correlate with high willingness-to-buy 

and the inverse for low scores.   

Variable   
T4 survey 

question   
Survey Q   Source(s)   

Risk Home-Buying   16  Assuming that this home meets all 

of your other needs and preferences 

(cost, size, etc.), how strongly do 

you agree or disagree with the 

following statement?: I would buy a 

home located in the kind of 

floodplain represented in the chart 

above.  

T4   

Cost Home-Buying   28   Assuming that this home meets all 

of your other needs and preferences 

(cost, size, etc.), how strongly do 

you agree or disagree with the 

following statement?: I would buy a 

home located in the kind of 

floodplain represented in the chart 

above.  

T4   

Risk Tolerance   17  From 1% to 100%, what cumulative 

chance of flooding over 30 years 

(the typical lifetime of a mortgage) 

would be too high for you to 

purchase a home?  

T4   
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Cost Tolerance   29   From $1 to $100,000, what total 

cost of flooding over 30 years (the 

typical lifetime of a mortgage) 

would be too high for you to 

purchase a home?  

T4  

  

• This index is variable based on the risk portrayal graphic  

• Start with Excel output data  

• Create new columns (CZ, DA, DB) titled “WTP_Index_CAT”, 

“WTP_Index_SCL”, &  “WTP_Index_Combo”  

• Below is the illustration for the coding for one respondent, codes are 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following codes to generate the three indices; 1 categorical 

willingness-to-buy index, 1 continuous willingness-to-but index, and 1 overall 

categorical willingness-to-but index:   

o “WTP_Index_CAT” (CZ) =((SUM($AN4,$BA4))/2)  

▪ Average categorical home-buying questions  

▪ Where a score of 4 indicates the lowest possible 

willingness to purchase score and score of 1 indicates the 

highest possible willingness to purchase score.  

o  =IF((AND($BC4="",$AP4="")),0,(((SUM((($AP4/25)+1),(($BC4

/25000)+1))/2)-5)*-1))  

▪ Average and create a 0-4 scale for continuous home-buying 

questions, recoding answers of “The chance of flooding does 

not matter in my decision” and “The cost of flooding does not 

matter in my decision” into the highest willingness to purchase 

(0).  

▪ Where a score of 4 indicates the lowest possible 

willingness to purchase score and score of 0 indicates the 

highest possible willingness to purchase score.  

• Low risk tolerance (10% is too much risk) = low 

willingness to buy (That’s too much risk) = a 4 on the 

scale  

• High risk tolerance (risk isn’t an issue) = high 

willingness to buy (risk isn’t an issue) = a 0 on the 

scale  

o =($CZ4+$DA4)/2  

▪ Average both categorical and continuous willingness-to-

buy questions  

▪ Where a score of 4 indicates the lowest possible 

willingness to purchase score and score of 1 indicates the 

highest possible willingness to purchase score.   

• Repeat for all rows of data   

• Export into SPSS  

• Transform>Recode into Same Variables  
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o Select “WTP_Index_CAT”, “WTP_Index_SCL”, 

&  “WTP_Index_Combo” and add to Variables  

o Select Old and New Values  

o Group averaged results into two buckets  

▪ 1-2.50 -> 1  

▪ 2.51-4 -> 2  

o Click continue and ok  

• Label bucketed variables - NOTE: Because willingness to purchase is on a 

Strongly Agree to Strongly Disagree scale where 1 is coded as “Strongly 

Agree” and 4 is coded as “Strongly Disagree” the labeling process is reversed 

to the two previous indices. In cases of using scale data, scales were coded 

into similar 1-4 categories mirroring that of the categorical data.   

o 2 -> Low WTP  

o 1 -> High WTP  

  

Social Solidarity (Q49-51): Averaged Index: when analyzing Social Solidarity, these 

questions will be summed and divided by the number of questions to create a Social 

Solidarity index where low scores correlate with high Social Solidarity and the inverse 

for high scores.  

Averaged Index: when analyzing Social Solidarity, these questions will be summed 

and divided by the number of questions to create a Social Solidarity index where 

high scores correlate with high Social Solidarity and the inverse for low scores.  

Variable  T4 survey question  Survey Q  Source(s)  

Individual Efforts 

Matter  

49  I believe that even if I 

do everything right, 

my home will still be 

at risk of flooding if 

my neighbors don’t 

do the same things.  

O'Dell; T4  

Community 

Solidarity  

50  I would be willing to 

reduce the flood risk 

of my home for the 

good of my 

community.  

Goudge 2012  

Less Fortunate 

Solidarity  

51  I would be willing to 

reduce the flood risk 

of my home for the 

benefit of a wider 

group of people who 

are particularly 

worse-off than me.  

Goudge 2012  

  

• Start with Excel output data  

• Create new column (DC) titled “SocialSolidarity_Index”  
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• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following code to average the 3 social solidarity questions:   

o =SUM($BW4:$BY4)/3  

▪ Average all social solidarity questions  

▪ Where a score of 4 indicates the lowest possible social 

solidarity score and score of 1 indicates the highest possible 

social solidarity score.   

• Repeat for all rows of data   

• Export into SPSS  

• Transform>Recode into Same Variables  

o Select " SocialSolidarity_Index” and add to Variables  

o Select Old and New Values  

o Group averaged results into two buckets  

▪ 1-2.50 -> 1  

▪ 2.51-4 -> 2  

o Click continue and ok  

• Label bucketed variables - NOTE: Because social solidarity is on a 

Strongly Agree to Strongly Disagree scale where 1 is coded as “Strongly 

Agree” and 4 is coded as “Strongly Disagree” the labeling process is reversed 

to the two previous indices.   

o 2 -> Low SS  

o 1 -> High SS  

Cultural Theory (Q54-57):   

Simple Kahan CT (Q55-56)  

Averaged Index: Respondents will have scores “Hierarchy" and "Individualism" 

where higher scores (strongly agree) will place respondents into one of those two 

buckets and lower scores (strongly disagree) will results in "Egalitarian" or 

"Communitarian" placement.  

Variable  
T4 survey 

question  
Survey Q  Source(s)  

Hierarchy  

  

56  We have gone too far in 

pushing equal rights in 

this country  

Kahan 2012; Bolsen 

2015  

Individualism  55  If the government spent less 

time trying to fix everyone’s 

problems, we’d all be a lot 

better off  

Kahan 2012; Bolsen 

2015  

• Start with Excel output data  

• Create new column (DM) titled “HIE_IND_KahanCT_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following codes to generate an Individualism score, a hierarchy 

score, and a cultural theory placement based on the two scores:  
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o =IF($CD4<2.5,"HIE",(IF($CD4=2.5,"Neutral",(IF($CD4>2.5,"EG

A",)))))&"-

"&IF($CC4<2.5,"IND",(IF($CC4=2.5,"Neutral",(IF($CC4>2.5,"COM

",)))))  

▪ Combine IND & HIE to create Cultural Identity variable  

• Repeat for all rows of data   

• Export into SPSS   

  

Kahan CT (Q54-57)  

Averaged Index: Respondents will have scores averaged as “Hierarchy" and as 

"Individualism" where higher scores will place respondents into one of those two 

buckets and lower scores will results in "Egalitarian" or "Communitarian" 

placement. Egalitarian and communitarian scores will be reverse coded 

for analysis  

Variable  
T4 survey 

question  
Survey Q  Source(s)  

Hierarchy  

  

56  We have gone too far in 

pushing equal rights in 

this country  

Kahan 2012; Bolsen 

2015  

Individualism  55  If the government spent less 

time trying to fix everyone’s 

problems, we’d all be a lot 

better off  

Kahan 2012; Bolsen 

2015  

Communitarianism  57  The government should do 

more to advance society’s 

goals, even if it means limiting 

freedom and choices 

of individuals  

Kahan 2012; Bolsen 

2015  

Egalitarianism  54  Our society would be better off 

if the distribution of wealth 

was more equal.  

Kahan 2012  

  

• Start with Excel output data  

• Create new columns (DD, DE, DF) titled “KahanCT_IND”, 

“KahanCT_HIE”, & “KahanCT_Index”  

• Below is the illustration for the coding for one respondent, codes are 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following codes to generate an Individualism score, 

a Hierarchy score, and a Cultural Theory placement based on the two scores:  

o =SUM(($CE4-5)*-1,$CC4)/2  

▪ Average reverse coded COM & IND into a single IND 

variable  

o =SUM(($CB4-5)*-1,$CD4)/2  

▪ Average reverse coded EGA & HIE into a single HIE 

variable  
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o =IF($DE4<2.5,"HIE",(IF($DE4=2.5,"Neutral",(IF($DE4>2.5,"EG

A",)))))&"-

"&IF($DD4<2.5,"IND",(IF($DD4=2.5,"Neutral",(IF($DD4>2.5,"CO

M",)))))  

▪ Combine IND & HIE to create Cultural Identity variable  

• Repeat for all rows of data   

• Export into SPSS  

  

  

Flood CT (Q45-48)   

Averaged Index: Respondents will have scores averaged as "hierarchy" and as 

"individualism" where higher scores will place respondents into one of those two 

buckets and lower scores will results in "Egalitarian" or "Communitarian" 

placement. Egalitarian and communitarian scores will be reverse coded 

for analysis  

Variable  
T4 survey 

question  
Survey Q  Source(s)  

Flood Specific 

Hierarchy  

47  If people wanted to lower their 

flood risk, then they should just 

do so.  

T1; GO  

Flood Specific 

Egalitarianism  

48  Flooding impacts low-income 

and minority groups 

disproportionately and 

unfairly.  

T1; GO  

Flood Specific 

Individualism  

 45  The government should not be 

allowed to tell people they can 

or cannot live somewhere, even 

if that location is at high risk of 

flooding.  

T1; GO  

Flood Specific 

Communitarianism  

46  The government should protect 

my community by investing in 

infrastructure such as better 

drainage systems and flood 

control structures.  

T1; GO  

• Start with Excel output data  

• Create new columns (DG, DH, DI) titled “FloodCT_IND”, 

“FloodCT_HIE”, & “FloodCT_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following codes to generate a flood-specific Individualism 

score, a flood-specific hierarchy score, and a flood-specific cultural theory 

placement based on the two scores:  

o “FloodCT_IND” (DG) =SUM(($BT4-5)*-1,$BS4)/2  

▪ Average reverse coded Flood EGA & Flood IND into a 

single Flood IND variable  
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o “FloodCT_HIE” (DH) =SUM(($BV4-5)*-1,$BU4)/2  

▪ Average reverse coded Flood COM & Flood HIE into a 

single Flood HIE variable  

o “FloodCT_Index” 

(DI) =IF($DH4<2.5,"HIE",(IF($DH4=2.5,"Neutral",(IF($DH4>2.5,"E

GA",)))))&"-

"&IF($DG4<2.5,"IND",(IF($DG4=2.5,"Neutral",(IF($DG4>2.5,"CO

M",)))))  

▪ Combine Flood IND & Flood HIE to create Flood Cultural 

Identity variable  

• Repeat for all rows of data   

• Export into SPSS  

  

Full CT (Q45-48 & Q54-57)  

Averaged Index: Respondents will have scores averaged as "hierarchy" and as 

"individualism" where higher scores will place respondents into one of those two 

buckets and lower scores will results in "Egalitarian" or "Communitarian" 

placement. Egalitarian and communitarian scores will be reverse coded for 

analysis.  

Variable  
T4 survey 

question  
Survey Q  Source(s)  

Hierarchy  

  

56  We have gone too far in 

pushing equal rights in 

this country  

Kahan 2012; Bolsen 

2015  

Flood Specific 

Hierarchy  

47  If people wanted to lower their 

flood risk, then they should just 

do so.  

T1; GO  

Flood Specific 

Egalitarianism  

48  Flooding impacts low-income 

and minority groups 

disproportionately and 

unfairly.  

T1; GO  

Individualism  55  If the government spent less 

time trying to fix everyone’s 

problems, we’d all be a lot 

better off  

Kahan 2012; Bolsen 

2015  

Communitarianism  57  The government should do 

more to advance society’s 

goals, even if it means limiting 

freedom and choices 

of individuals  

Kahan 2012; Bolsen 

2015  

Flood Specific 

Individualism  

45  The government should not be 

allowed to tell people they can 

or cannot live somewhere, even 

if that location is at high risk of 

flooding.  

T1; GO  
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Flood Specific 

Communitarianism  

46  The government should protect 

my community by investing in 

infrastructure such as better 

drainage systems and flood 

control structures.  

T1; GO  

Egalitarianism  54  Our society would be better off 

if the distribution of wealth was 

more equal.  

Kahan 2012  

  

• Start with Excel output data  

• Create new columns (DJ, DK, DL) titled “Combo_IND”, “Combo_HIE”, 

& “Combo_Index”  

• Below is the illustration for the coding for one respondent, codes area 

repeated for rows 4 through 27 and altered in accordance to each respective 

row. Input the following codes to generate an aggregate Individualism score, 

an aggregate hierarchy score, and an aggregate cultural theory placement 

based on the two scores:  

o “Combo_IND” (DJ) =($DD4+$DG4)/2  

▪ Average reverse coded Flood EGA & Flood IND into a 

single Flood IND variable  

o “Combo_HIE” (DK) =($DE4+$DH4)/2  

▪ Average reverse coded Flood COM & Flood HIE into a 

single Flood HIE variable  

o “Combo_Index” 

(DL) =IF($DK4<2.5,"HIE",(IF($DK4=2.5,"Neutral",(IF($DK4>2.5,"E

GA",)))))&"-

"&IF($DJ4<2.5,"IND",(IF($DJ4=2.5,"Neutral",(IF($DJ4>2.5,"COM",

)))))  

▪ Combine Flood IND & Flood HIE to create Flood Cultural 

Identity variable  

• Repeat for all rows of data  

• Export into SPSS  
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Appendix G: SPSS Frequency, Cross-tabulation, and Chi Square Tables

Frequencies 

Q1. True or false? Adding impervious surfaces like streets or 

sidewalks makes a neighborhood more prone to flooding. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid True 13 65.0 65.0 65.0 

False 6 30.0 30.0 95.0 

Unsure 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q2. At what depth will flood water begin to float most vehicles? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid About 6 inches 9 45.0 45.0 45.0 

About 1-2 feet 9 45.0 45.0 90.0 

More than 2 feet 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q3. True or false? An area with sand-like soil is more likely to 

flood than an area with clay-like soil. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid True 4 20.0 20.0 20.0 

False 13 65.0 65.0 85.0 

Unsure 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q4. Select all of the following that are true. I can help reduce the flood risk of 

my community and my home by: 

 Frequency Percent Valid Percent 

Cumulative 

Percent 
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Valid Removing debris from storm 

drains 

7 35.0 35.0 35.0 

None of the above 1 5.0 5.0 40.0 

Removing debris from storm 

drain & planting a rain 

garden 

10 50.0 50.0 90.0 

123 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q5. Of the choices below, what is the biggest cause of coastal 

flooding? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Storm surge 18 90.0 90.0 90.0 

Clogged gutters 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q6. True or False? Flood impacts can be limited by installing 

special fencing to block the water from entering the home. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid True 8 40.0 40.0 40.0 

False 3 15.0 15.0 55.0 

Unsure 9 45.0 45.0 100.0 

Total 20 100.0 100.0  

 

 

Q7. When did you last experience a flood? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid This past year 6 30.0 30.0 30.0 

1-2 years ago 4 20.0 20.0 50.0 

3-5 years ago 4 20.0 20.0 70.0 

6-10 years ago 1 5.0 5.0 75.0 

More than 10 years ago 1 5.0 5.0 80.0 
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I have never experienced a 

flood 

4 20.0 20.0 100.0 

Total 20 100.0 100.0  

 

 

Q8. Have you ever experienced the following as a result of flooding? (Select 

all that apply) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Temporarily evacuated 

during an event (e.g., stayed 

at a shelter, hotel, or with a 

friend) 

11 55.0 55.0 55.0 

Been displaced for a short 

period of time (1-2 weeks) 

2 10.0 10.0 65.0 

I have never experienced a 

flood 

4 20.0 20.0 85.0 

Temporarily evacuated & 

displaced for a short time 

2 10.0 10.0 95.0 

Temporarily evacuated, 

displaced for a short time, 

displaced for a long time, & 

lost home and relocated 

1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q9. When you imagine a flood, what would be the worst thing for you? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Casualties, death 12 60.0 60.0 60.0 

Evacuation 1 5.0 5.0 65.0 

Destruction (house, 

landscape, possessions, 

etc.) 

6 30.0 30.0 95.0 

Effort for cleaning up 1 5.0 5.0 100.0 

Total 20 100.0 100.0  
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Q10. I already seek information about being prepared for flooding. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 7 35.0 35.0 35.0 

Agree 7 35.0 35.0 70.0 

Disagree 3 15.0 15.0 85.0 

Strongly disagree 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q11. I intend to be better prepared for future flooding. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 8 40.0 40.0 40.0 

Agree 10 50.0 50.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q12. Please rank the following - Location (Distance to work, shopping, 

restaurants, entertainment, etc.) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Most important 2 10.0 10.0 10.0 

Important 5 25.0 25.0 35.0 

Neither important nor 

unimportant 

4 20.0 20.0 55.0 

Unimportant 4 20.0 20.0 75.0 

Most Unimportant 5 25.0 25.0 100.0 

Total 20 100.0 100.0  

 

 

Q12. Please rank the following - Neighborhood (Low crime rates, quality of 

public schools, etc.) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 
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Valid Most important 11 55.0 55.0 55.0 

Important 3 15.0 15.0 70.0 

Neither important nor 

unimportant 

3 15.0 15.0 85.0 

Most Unimportant 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q12. Please rank the following - Risk level (Flood, hurricane, wind, etc.) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Most important 1 5.0 5.0 5.0 

Important 3 15.0 15.0 20.0 

Neither important nor 

unimportant 

6 30.0 30.0 50.0 

Unimportant 8 40.0 40.0 90.0 

Most Unimportant 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q12. Please rank the following - Size (Number of bedrooms, bathrooms, 

square footage, etc.) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Most important 6 30.0 30.0 30.0 

Important 7 35.0 35.0 65.0 

Neither important nor 

unimportant 

3 15.0 15.0 80.0 

Unimportant 4 20.0 20.0 100.0 

Total 20 100.0 100.0  

 

 

Q12. Please rank the following - Amenities (Garage, premium interior, pool, 

etc.) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Important 2 10.0 10.0 10.0 
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Neither important nor 

unimportant 

4 20.0 20.0 30.0 

Unimportant 4 20.0 20.0 50.0 

Most Unimportant 10 50.0 50.0 100.0 

Total 20 100.0 100.0  

 

 

Q12. Please rank the following - 

Other (please specify) 

 Frequency Percent 

Missing System 20 100.0 

 

 

Q12. Please rank the following - Other Text 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid  20 100.0 100.0 100.0 

 

 

Q13. Assuming your home is in this floodplain, what is the 

chance of the home flooding over the next 15 years? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 71% 2 10.0 10.0 10.0 

46% 16 80.0 80.0 90.0 

19% 1 5.0 5.0 95.0 

Unsure 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q14. Assuming your home is in this floodplain, what is the 

chance of the home flooding next year? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 46% 3 15.0 15.0 15.0 

19% 1 5.0 5.0 20.0 
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4% 15 75.0 75.0 95.0 

Unsure 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q15. What does this graphic show about the chance of flooding? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid This home’s cumulative 

chance of flooding increases 

over time. 

18 90.0 90.0 90.0 

This home’s cumulative 

chance of flooding does not 

change over time. 

2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q16. I would buy a home located in the kind of floodplain represented 

in the chart above. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 2 10.0 10.0 10.0 

Agree 10 50.0 50.0 60.0 

Disagree 6 30.0 30.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q17. From 1% to 100%, what cumulative chance of flooding over 30 years 

(the typical lifetime of a mortgage) would be too high for you to purchase a 

home? - Selected Choice 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Flooding matters in my 

decision 

18 90.0 90.0 90.0 

The chance of flooding does 

not matter in my decision 

2 10.0 10.0 100.0 
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Total 20 100.0 100.0  

 

 

Q17. From 1% to 100%, what cumulative chance of flooding 

over 30 years (the typical lifetime of a mortgage) would be 

too high for you to purchase a home? - Specify your 

percentage below. Type your answer as a number (For 

example, use 63 for 63%) - Text 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid  2 10.0 10.0 10.0 

10 3 15.0 15.0 25.0 

20 3 15.0 15.0 40.0 

25 2 10.0 10.0 50.0 

40 2 10.0 10.0 60.0 

50 3 15.0 15.0 75.0 

70 1 5.0 5.0 80.0 

75 4 20.0 20.0 100.0 

Total 20 100.0 100.0  

 

 

Q18. Looking at this graphic, how much do you think that flooding will 

impact you personally? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Only a little 10 50.0 50.0 50.0 

A moderate amount 6 30.0 30.0 80.0 

A great deal 4 20.0 20.0 100.0 

Total 20 100.0 100.0  

 

 

Q19. Pay to elevate your home to reduce flood damages. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not at all 9 45.0 45.0 45.0 

Only a little 5 25.0 25.0 70.0 

A moderate amount 3 15.0 15.0 85.0 
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A great deal 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q20. Sell and move out if flood insurance was not available for this 

home. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not at all 5 25.0 25.0 25.0 

Only a little 6 30.0 30.0 55.0 

A moderate amount 4 20.0 20.0 75.0 

A great deal 5 25.0 25.0 100.0 

Total 20 100.0 100.0  

 

 

Q21. Purchase flood insurance even if it becomes less affordable over 

time. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Only a little 7 35.0 35.0 35.0 

A moderate amount 7 35.0 35.0 70.0 

A great deal 6 30.0 30.0 100.0 

Total 20 100.0 100.0  

 

 

Q22. Install sandbags every time a flood advisory is issued for this 

home. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Only a little 9 45.0 45.0 45.0 

A moderate amount 4 20.0 20.0 65.0 

A great deal 7 35.0 35.0 100.0 

Total 20 100.0 100.0  

 

 

Q23. Pay to maintain and upgrade a seawall for this home. 
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 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not at all 4 20.0 20.0 20.0 

Only a little 8 40.0 40.0 60.0 

A moderate amount 6 30.0 30.0 90.0 

A great deal 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q24. Consider the following scenarios over the life of a 30-year mortgage for 

this home. Which of the following are you most likely to do to reduce your 

own flood risk? (choose one) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Do nothing 2 10.0 10.0 10.0 

Invest in low-cost flood 

mitigation 

9 45.0 45.0 55.0 

Invest in medium-cost flood 

mitigation 

8 40.0 40.0 95.0 

Invest in high-cost flood 

mitigation 

1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q25. Assuming your home is in this floodplain, what is the expected 

total cost of flooding over the next 30 years? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid About $75,000 7 35.0 35.0 35.0 

About $20,000 7 35.0 35.0 70.0 

About $4,000 6 30.0 30.0 100.0 

Total 20 100.0 100.0  

 

 

Q26. Assuming your home is in this floodplain, what is the expected 

cost of flooding for this particular home next year? 
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 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid About $2,500 15 75.0 75.0 75.0 

About $10,000 1 5.0 5.0 80.0 

About $50,000 1 5.0 5.0 85.0 

Unsure 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q27. What does this graphic show about the cumulative cost of flooding? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid This home’s cumulative 

chance of flooding increases 

over time. 

18 90.0 90.0 90.0 

This home’s cumulative 

chance of flooding does not 

change over time. 

2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q28. I would buy a home located in the kind of floodplain represented 

in the chart above. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 3 15.0 15.0 15.0 

Agree 10 50.0 50.0 65.0 

Disagree 4 20.0 20.0 85.0 

Strongly disagree 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q29. From $1 to $100,000, what total cost of flooding over 30 years (the 

typical lifetime of a mortgage) would be too high for you to purchase a 

home? - Selected Choice 

 Frequency Percent Valid Percent 

Cumulative 

Percent 
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Valid Flooding matters in my 

decision 

16 80.0 80.0 80.0 

The chance of flooding does 

not matter in my decision 

4 20.0 20.0 100.0 

Total 20 100.0 100.0  

 

 

Q29. From $1 to $100,000, what total cost of flooding over 30 

years (the typical lifetime of a mortgage) would be too high for 

you to purchase a home? - Specify your cost below. Type 

your answer as a number (For example, use 63000 for 

$63,000) - Text 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid  4 20.0 20.0 20.0 

1000 1 5.0 5.0 25.0 

10000 2 10.0 10.0 35.0 

15000 1 5.0 5.0 40.0 

20000 1 5.0 5.0 45.0 

25000 1 5.0 5.0 50.0 

30000 3 15.0 15.0 65.0 

45000 1 5.0 5.0 70.0 

50,000 1 5.0 5.0 75.0 

5000 3 15.0 15.0 90.0 

50000 1 5.0 5.0 95.0 

8000 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q30. Looking at this graphic, how much do you think that flooding will 

impact you personally? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Only a little 6 30.0 30.0 30.0 

A moderate amount 8 40.0 40.0 70.0 

A great deal 6 30.0 30.0 100.0 

Total 20 100.0 100.0  
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Q31. Pay to elevate your home to reduce flood damages. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not at all 5 25.0 25.0 25.0 

Only a little 10 50.0 50.0 75.0 

A moderate amount 2 10.0 10.0 85.0 

A great deal 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q32. Sell and move out if flood insurance was not available for this 

home. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not at all 8 40.0 40.0 40.0 

Only a little 2 10.0 10.0 50.0 

A moderate amount 3 15.0 15.0 65.0 

A great deal 7 35.0 35.0 100.0 

Total 20 100.0 100.0  

 

 

Q33. Purchase flood insurance even if it becomes less affordable over 

time. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Only a little 5 25.0 25.0 25.0 

A moderate amount 12 60.0 60.0 85.0 

A great deal 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q34. Install sandbags every time a flood advisory is issued for this 

home. 
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 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not at all 1 5.0 5.0 5.0 

Only a little 4 20.0 20.0 25.0 

A moderate amount 7 35.0 35.0 60.0 

A great deal 8 40.0 40.0 100.0 

Total 20 100.0 100.0  

 

 

Q35. Pay to maintain and upgrade a seawall for this home. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Not at all 4 20.0 20.0 20.0 

Only a little 6 30.0 30.0 50.0 

A moderate amount 7 35.0 35.0 85.0 

A great deal 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q36. Consider the following scenarios over the life of a 30-year mortgage for 

this home. Which of the following are you most likely to do to reduce your 

own flood risk? (choose one) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Do nothing 1 5.0 5.0 5.0 

Invest in low-cost flood 

mitigation 

9 45.0 45.0 50.0 

Invest in medium-cost flood 

mitigation 

9 45.0 45.0 95.0 

Invest in high-cost flood 

mitigation 

1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q37. It is up to me how serious the consequences of flooding will 

impact me. 
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 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 4 20.0 20.0 20.0 

Agree 8 40.0 40.0 60.0 

Disagree 7 35.0 35.0 95.0 

Strongly disagree 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q38. Flooding causes feelings of dread in me, on the level of a gut 

reaction. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 4 20.0 20.0 20.0 

Agree 11 55.0 55.0 75.0 

Disagree 3 15.0 15.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q39. Flood news reports make me scared. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 7 35.0 35.0 35.0 

Agree 5 25.0 25.0 60.0 

Disagree 7 35.0 35.0 95.0 

Strongly disagree 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q40. Flooding has me concerned for the future of my community, my 

family, and/or my daily life. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 6 30.0 30.0 30.0 

Agree 7 35.0 35.0 65.0 

Disagree 5 25.0 25.0 90.0 
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Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q41. Flooding has me concerned for substantial damage to my house, 

possessions, and/or public infrastructure. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 6 30.0 30.0 30.0 

Agree 8 40.0 40.0 70.0 

Disagree 4 20.0 20.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q42. Flooding will become more and more dangerous over time. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 9 45.0 45.0 45.0 

Agree 7 35.0 35.0 80.0 

Disagree 4 20.0 20.0 100.0 

Total 20 100.0 100.0  

 

 

Q43. The experts know enough about flooding to protect us. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 2 10.0 10.0 10.0 

Agree 10 50.0 50.0 60.0 

Disagree 5 25.0 25.0 85.0 

Strongly disagree 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q44. I have confidence in the technical skills of flood control 

engineers. 
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 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 5 25.0 25.0 25.0 

Agree 11 55.0 55.0 80.0 

Disagree 3 15.0 15.0 95.0 

Strongly disagree 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q45. The government should not be allowed to tell people where they 

can live, even if that location is at high risk of flooding. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 5 25.0 25.0 25.0 

Agree 9 45.0 45.0 70.0 

Disagree 5 25.0 25.0 95.0 

Strongly disagree 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q46. The government should protect my community by investing in 

infrastructure such as better drainage systems and flood control 

structures. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 13 65.0 65.0 65.0 

Agree 7 35.0 35.0 100.0 

Total 20 100.0 100.0  

 

 

Q47. If people wanted to lower their flood risk, then they should just 

do so. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 6 30.0 30.0 30.0 

Agree 9 45.0 45.0 75.0 

Disagree 5 25.0 25.0 100.0 
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Total 20 100.0 100.0  

 

 

Q48. Flooding impacts low-income and minority groups 

disproportionately and unfairly. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 10 50.0 50.0 50.0 

Agree 7 35.0 35.0 85.0 

Disagree 2 10.0 10.0 95.0 

Strongly disagree 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q49. I believe that even if I do everything right, my home will still be 

at risk of flooding if my neighbors don't do the same things. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 5 25.0 25.0 25.0 

Agree 6 30.0 30.0 55.0 

Disagree 9 45.0 45.0 100.0 

Total 20 100.0 100.0  

 

 

Q50. I would be willing to reduce the flood risk of my home for the 

good of my neighborhood. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 5 25.0 25.0 25.0 

Agree 13 65.0 65.0 90.0 

Disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  
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Q51. I would be willing to reduce the flood risk of my home for the 

benefit of a wider group of people beyond my neighborhood who are 

particularly worse-off than me. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 5 25.0 25.0 25.0 

Agree 11 55.0 55.0 80.0 

Disagree 2 10.0 10.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q52. I trust the government to do what is right. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 1 5.0 5.0 5.0 

Agree 9 45.0 45.0 50.0 

Disagree 7 35.0 35.0 85.0 

Strongly disagree 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q53. Science enables us to overcome almost any problem. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 3 15.0 15.0 15.0 

Agree 9 45.0 45.0 60.0 

Disagree 6 30.0 30.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q54. Our society would be better off if the distribution of wealth were 

more equal. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 9 45.0 45.0 45.0 
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Agree 8 40.0 40.0 85.0 

Disagree 1 5.0 5.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q55. If the government spent less time trying to fix everyone's 

problems, we'd all be a lot better off. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 2 10.0 10.0 10.0 

Agree 4 20.0 20.0 30.0 

Disagree 12 60.0 60.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q56. We have gone too far in pushing equal rights in this country. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 5 25.0 25.0 25.0 

Agree 1 5.0 5.0 30.0 

Disagree 7 35.0 35.0 65.0 

Strongly disagree 7 35.0 35.0 100.0 

Total 20 100.0 100.0  

 

 

Q57. The government should do more to advance society's goals, 

even if it means limiting the choices of individuals. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 3 15.0 15.0 15.0 

Agree 3 15.0 15.0 30.0 

Disagree 12 60.0 60.0 90.0 

Strongly disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  
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Q58. Climate change poses a significant risk to human health, safety, or 

prosperity. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly agree 11 55.0 55.0 55.0 

Agree 6 30.0 30.0 85.0 

Neither agree nor disagree 1 5.0 5.0 90.0 

Disagree 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q59. Which of these statements best describes your political party 

affiliation? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly Republican 3 15.0 15.0 15.0 

Leaning Republican 4 20.0 20.0 35.0 

Independent or No Part 

Affiliation 

3 15.0 15.0 50.0 

Leaning Democratic 6 30.0 30.0 80.0 

Strongly Democratic 4 20.0 20.0 100.0 

Total 20 100.0 100.0  

 

 

Q60. Which of these statements best describes your ideological views? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Strongly Liberal 2 10.0 10.0 10.0 

Leaning Liberal 3 15.0 15.0 25.0 

Neither Liberal nor 

Conservative 

7 35.0 35.0 60.0 

Leaning Conservative 5 25.0 25.0 85.0 

Strongly Conservative 3 15.0 15.0 100.0 

Total 20 100.0 100.0  
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Q61. Is the home in which you currently live: 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Owned by you or someone 

in your household with a 

mortgage or loan? 

13 65.0 65.0 65.0 

Owned by you or someone 

in your household free and 

clear (without a mortgage or 

loan)? 

6 30.0 30.0 95.0 

Rented? 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q62. With which gender do you most closely identify? - 

Selected Choice 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Male 5 25.0 25.0 25.0 

Female 15 75.0 75.0 100.0 

Total 20 100.0 100.0  

 

 

Q62. With which gender do you most closely identify? - 

Other (please specify) - Text 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid  20 100.0 100.0 100.0 

 

 

Q63. What is your age? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 18-34 6 30.0 30.0 30.0 

35-49 5 25.0 25.0 55.0 

50-64 6 30.0 30.0 85.0 
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65 and over 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Q64. Please indicate your household's annual income. 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid $15,000 to $24,999 1 5.0 5.0 5.0 

$25,000 to $49,999 7 35.0 35.0 40.0 

$50,000 to $74,999 7 35.0 35.0 75.0 

$75,000 to $99,999 2 10.0 10.0 85.0 

$100,000 to $199,999 2 10.0 10.0 95.0 

$200,000 or more 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q65. With which racial and ethnic group(s) do you identify? Select all that 

apply. - Selected Choice 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Asian 1 5.0 5.0 5.0 

Black or African American 1 5.0 5.0 10.0 

Hispanic, Latino, or Spanish 

origin 

2 10.0 10.0 20.0 

White 14 70.0 70.0 90.0 

Hispanic & White 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Q65. With which racial and ethnic group(s) do you identify? 

Select all that apply. - Another race or ethnicity not listed 

above - Text 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid  20 100.0 100.0 100.0 
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Q66. Which one of these best represents your educational background? 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Science and engineering 2 10.0 14.3 14.3 

Business 5 25.0 35.7 50.0 

Education 2 10.0 14.3 64.3 

Arts and humanities 3 15.0 21.4 85.7 

Trade or vocational 2 10.0 14.3 100.0 

Total 14 70.0 100.0  

Missing System 6 30.0   

Total 20 100.0   

 

 

Q67. What is your highest level of education? - Selected Choice 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid High school graduate 

(includes equivalency) 

3 15.0 15.0 15.0 

Some college or associate 

degree 

10 50.0 50.0 65.0 

Bachelor's degree 4 20.0 20.0 85.0 

Master's degree 2 10.0 10.0 95.0 

Other 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Q67. What is your highest level of education? - Other - Text 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid  20 100.0 100.0 100.0 

 

 

Pass/Fail Literacy Index 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Fail 17 85.0 85.0 85.0 
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Pass 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Pass/Fail Numeracy Index 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Fail 5 25.0 25.0 25.0 

Pass 15 75.0 75.0 100.0 

Total 20 100.0 100.0  

 

 

Low/High Mitigation Behaviors Index 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Low 11 55.0 55.0 55.0 

High 9 45.0 45.0 100.0 

Total 20 100.0 100.0  

 

 

Low/High Graphic Risk Perceptions Index 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Low 9 45.0 45.0 45.0 

High 11 55.0 55.0 100.0 

Total 20 100.0 100.0  

 

 

High/Low Dread Risk Index 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid High 15 75.0 75.0 75.0 

Low 5 25.0 25.0 100.0 

Total 20 100.0 100.0  
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High/Low Trust in Experts Index 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid High 16 80.0 80.0 80.0 

Low 4 20.0 20.0 100.0 

Total 20 100.0 100.0  

 

 

High/Low Trust in Institutions Index 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid High 13 65.0 65.0 65.0 

Low 7 35.0 35.0 100.0 

Total 20 100.0 100.0  

 

 

High/Low Willingness to Purchase Index (Categorical) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid High 13 65.0 65.0 65.0 

Low 7 35.0 35.0 100.0 

Total 20 100.0 100.0  

 

 

High/Low Willingness to Purchase Index (Scale) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid High 10 50.0 50.0 50.0 

Low 10 50.0 50.0 100.0 

Total 20 100.0 100.0  

 

 

High/Low Willingness to Purchase Index (Combo) 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid High 10 50.0 50.0 50.0 
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Low 10 50.0 50.0 100.0 

Total 20 100.0 100.0  

 

 

High/Low Social Solidarity Index 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid High 17 85.0 85.0 85.0 

Low 3 15.0 15.0 100.0 

Total 20 100.0 100.0  

 

 

Kahan Cultural Theory Placement 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid EGA-COM 3 15.0 15.0 15.0 

EGA-IND 2 10.0 10.0 25.0 

EGA-Neutral 8 40.0 40.0 65.0 

HIE-IND 2 10.0 10.0 75.0 

Neutral-COM 2 10.0 10.0 85.0 

Neutral-IND 1 5.0 5.0 90.0 

Neutral-Neutral 2 10.0 10.0 100.0 

Total 20 100.0 100.0  

 

 

Flood Cultural Theory Placement 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid EGA-COM 7 35.0 35.0 35.0 

EGA-Neutral 1 5.0 5.0 40.0 

HIE-COM 1 5.0 5.0 45.0 

HIE-Neutral 2 10.0 10.0 55.0 

Neutral-COM 3 15.0 15.0 70.0 

Neutral-Neutral 6 30.0 30.0 100.0 

Total 20 100.0 100.0  
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Combo Cultural Theory Placement 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid EGA-COM 8 40.0 40.0 40.0 

HIE-COM 2 10.0 10.0 50.0 

HIE-IND 2 10.0 10.0 60.0 

HIE-Neutral 1 5.0 5.0 65.0 

Neutral-COM 6 30.0 30.0 95.0 

Neutral-Neutral 1 5.0 5.0 100.0 

Total 20 100.0 100.0  

 

 

Base Kahan Placement 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid EGA-COM 10 50.0 50.0 50.0 

EGA-IND 3 15.0 15.0 65.0 

HIE-COM 3 15.0 15.0 80.0 

HIE-IND 4 20.0 20.0 100.0 

Total 20 100.0 100.0  
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Simplified Cross-tabulations 
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Simplified Chi-Square Analyses 
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Appendix I: Cronbach’s Alpha & Chi-Square Illustrative Examples 

An illustrative example of the output data from Cronbach's Alpha is shown below 

in Table 8 and Table 9. Table 8 is a simple illustration of the output of a 5-item 

Cronbach’s Alpha that was run through SPSS. Along the right side of Table 8 is the 

number of items that were entered into the formula and highlighted along the left side is 

the actual value of the alpha at 0.779 which is used to verify the internal consistency of 

the items. There is subjectiveness in the interpretation of a Cronbach’s Alpha, as such, it 

was decided arbitrarily by the researchers that the cut-off point for Cronbach’s Alpha in 

this study would be around the .700 threshold.  

Table 8. Illustrative table of Cronbach’s Alpha ran through IBM SPSS, showing the Alpha, number of 

items, and standardized alpha. 

 

Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based on 

Standardized 
Items N of Items 

.779 .785 5 

 

If Cronbach’s Alpha returned as anything less than .70, the following table (Table 

9) was generated to better understand what alteration to the item set could improve the 

internal consistency of the item set. Along the left side of Table 9 are the questions that 

make up the items of the Cronbach’s Alpha generated for Table 8. Highlighted in Table 9 

and along the right side is a series of numbers which represent the Cronbach’s Alpha of 

the items listed if the item in that row were to be deleted from the item set. In this case 
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with Table 9, none of the Alphas produced by the deletion of one of these items would 

improve the Cronbach Alpha generated by all five together (.779). As such, it can be 

stated that there is enough internal consistency to create an index of these five items, but 

internal consistency cannot be improved any further by removing any one of the items 

from the set. 

Table 9. Illustrative table of Cronbach’s Alpha ran through IBM SPSS, showing the correlations among the 

items and possible Alphas should one item be deleted. 

 

Item-Total Statistics 

  

Scale 
Mean if 

Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Correcte
d Item-
Total 

Correlati
on 

Squared 
Multiple 
Correlati

on 

Cronbac
h's Alpha 

if Item 
Deleted 

How strongly do you agree or 
disagree with the following 
statements? "Dogs are Awesome." 

7.08 11.077 .613 .716 .727 

How strongly do you agree or 
disagree with the following 
statements? “Cats are Awesome." 

7.00 10.500 .505 .736 .755 

How strongly do you agree or 
disagree with the following 
statements? "Fish are Awesome.". 

7.00 11.000 .549 .717 .741 

How strongly do you agree or 
disagree with the following 
statements? "Turtles are Awesome.". 

6.23 7.692 .703 .549 .689 

How strongly do you agree or 
disagree with the following 
statements? "Crested Geckos are 
Awesome.". 

7.15 11.808 .472 .674 .764 

 

The sample below in Table 10 represents the initial cross-tabulation of two 

questions with their hypothetical observed count and expected count. In this illustration, 

the responses of 100 respondents were cross tabulated to better understand their beliefs 



 

 

219 

that cats and/or dogs are awesome. Of the 100 respondents, 38 agree that both animals 

are awesome, 25 only agree that dogs are awesome, 11 only agree cats are awesome, and 

26 disagree with both animals. The actual responses for this illustrative example can be 

seen in the “Count” rows for “agree” and “disagree” respectively. These rows represent 

the actual observed responses for the hypothetical cross-tabulation. Additionally, a set of 

“Expected Count” numbers were generated automatically by the software using the 

formula above using the sub-totals for these cross-tabulations, representing what would 

be expected if there was no difference between the two variables and the response array 

was random. 
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Table 11 represents the results of the chi-square analysis, showing the chi-square 

value, degrees of freedom, and significance of the chi-square analysis in the form of a p-

value. The highlighted value below under “Asymptotic Significance (2-sided)” represents 

the p-value of the cross-tabulation in Table 10, where the closer this number is to .000, 

the greater the significance and likelihood of rejecting the null hypothesis of there being 

no association between the two variables. Therefore, in this illustration, it is concluded 

that the two variables are associated. 

The interpretation of the chi-square analysis involves the data from both the full cross-

tabulation table and its associated chi-square tests table. In the cross-tabulation table 

(Table 10), it is important to understand what deviation(s), if any, are represented in the 

table. What part(s) of the table shows where the observed count and the expected count 

are different, for those tables showing a statistically significant chi-square test value? In 

some cases, answering these questions is obvious based on visual inspection of the tables. 

In other cases, answering these questions requires the analyst to make a judgment call 

using intuition. These areas represent how the table is unbalanced, in Table 10 each set of 

expected and observed counts have the same difference of +/- 7. 1, indicating that there is 

no cell causing the imbalance. This consistent difference of +/- 7.1 indicates that there 

may not be a readily discernible rationalization for the correlation between these two 

questions and additional reading of the literature and structured questioning via focus 

groups will be necessary. 
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Table 10. Illustrative table of Chi-Square ran through IBM SPSS, showing the observed and expected 

counts among the given items. 

 

Dogs are Awesome * Cats are Awesome Cross-tabulation 

  

Cats are Awesome 

Total Agree Disagree 

Dogs are Awesome Agree Count 38 25 63 

Expected Count 30.9 32.1 63.0 

Disagree Count 11 26 37 

Expected Count 18.1 18.9 37.0 

Total Count 49 51 100 

Expected Count 49.0 51.0 100.0 
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Table 11. Illustrative table of Chi-Square ran through IBM SPSS, showing the various significance of the 

Chi-Square statistics and others. 

 

Chi-Square Tests 

  Value df 

Asymptotic 
Significance 

(2-sided) 
Exact Sig. (2-

sided) 
Exact Sig. (1-

sided) 

Pearson Chi-Square 8.727a 1 .003 

    

Continuity Correctionb 7.546 1 .006 

    

Likelihood Ratio 8.922 1 .003 

    

Fisher's Exact Test 

      

.004 .003 

Linear-by-Linear 
Association 

8.640 1 .003 

    

N of Valid Cases 100 
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