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ABSTRACT
Over the past two decades, public organizations have been encouraged and, at times,
required to incorporate evidence in their decision-making processes. Evidence broadly refers to
data and or knowledge that is gathered, analyzed, and used to generate a conclusion. Despite
arguments and the intrinsic assumption that using evidence to inform decisions will improve
organizational performance, there is limited empirical research to support this assertion. The
proposed study addresses this gap in research and others in the context of local flood risk
management. Specifically, using primary data gathered from local floodplain managers and
secondary data from the US Census and the Federal Emergency Management Agency (FEMA),
this study seeks to determine (1) the extent to which organizations responsible for managing flood
risks exhibit a culture that uses evidence to inform decision making; (2) the predictors of an
organization exhibiting a culture that uses evidence to inform decision making; (3) whether
organizations exhibiting a culture that uses evidence to inform decision making experience better
flood risk management performance outputs (e.g., implementation of mitigation measures) and
outcomes (e.g., increased flood resilience); (4) the types of evidence organizations use to manage
flood risks; (5) the type of evidence that is associated with better flood risk management
performance outputs and outcomes; and (6) whether knowledge of an effective flood risk
management program for improving organizations’ ability to deal with potential climate change
impacts influences an organization’s decision to adopt the program.
Data gathered from an online survey of 342 floodplain managers in Florida and Texas
provided insights into these six research aims. First, respondents reported their organization
moderately uses evidence to inform decision making. Additionally, the main factors impacting an
organization’s culture of evidence usage was if the community had experienced more presidential
ii

disaster declarations and if the floodplain manager identified as male and had obtained the
Certified Floodplain Manager (CFM) licensure. Results also indicated that an organization’s
culture of evidence usage had not statistical effect on flood risk management performance outputs
and outcomes. Rather, the main factors impacting flood risk management performance outputs and
outcomes include perceptions of flood risk, participation in the Federal Emergency Management
Agency’s (FEMA) Community Rating System (CRS) program, employee capacity to use
evidence, and organizational capacity to manage flood risks. Respondents reported a slightly
higher usage of professional evidence compared to scientific evidence; however, neither type of
evidence were associated with better flood risk management performance outputs and outcomes.
Finally, knowledge of an effective flood risk management program for improving organizations’
ability to deal with potential climate change impacts did not appear to influence an organization’s
decision to adopt the program.
Keywords: evidence, evidence-informed decision making, flood risk management,
performance

iii

ACKNOWLEDGEMENTS
There are numerous individuals to thank for their time, support, and encouragement
throughout this dissertation process. I will start by thanking my family. To my husband, thank you
for being the most welcomed distraction from my studies and for your love, support, and soft
nudges to make progress on this dissertation. To my mom, thank you for being my biggest
cheerleader and for being there for me when I needed you the most. To my dad, thank you for
setting the perfect example of what it means to have a strong work ethic and for helping me through
any of life’s challenges. To my siblings, thank you for keeping me grounded and for providing me
with immense joy and laughter during my visits home. To my grandparents as well as my extended
family, thank you for expressing an interest in my education and for your words of encouragement
along the way.
I would also like to extend a heartfelt thank you to my dissertation committee. To Dr.
Sadiq, my dissertation chair, thank you for your unwavering support not only through the
dissertation process but throughout my academic career. I am so grateful to have had the
opportunity to be your mentee and to learn from you over the past several years. You embody the
professional I aspire to be—a rigorous researcher, a dedicated mentor and, more importantly, a
kind-hearted individual. To Dr. Hall, thank you for peaking my interest in evidence-informed
decision making and for helping me find a way to explore this as my dissertation topic. I am also
very thankful to have had the opportunity to work with you and for PAR throughout my PhD
studies. To Dr. Kapucu, thank you for always making me feel welcomed and for being so attentive
and responsive to students’ needs. Although I have learned so much from you through our
scholarly conversations, it is your leadership qualities that I will remember the most. To Dr. Knox,
thank you for being so candid about the benefits and challenges of academia. Thanks also for
iv

helping me strengthen my writing and for providing me with opportunities to explore other facets
of emergency management. Finally, to Dr. Davlasheridze, thank you for being so willing to work
with a student whom you had only virtually met and for being a resource for my numerous data
analysis questions.
To my PhD cohort, thank you for making these past few years more enjoyable than I could
have ever imagined. A special thanks to Becca Entress who was a sounding board at every step of
the dissertation process. To my good friends back home, thank you for always offering a listening
ear and for the frequent visits to the Sunshine State. Finally, to my Lord and Savior, thank you for
your enduring faithfulness.

v

TABLE OF CONTENTS
LIST OF FIGURES .................................................................................................................. ix
LIST OF TABLES ..................................................................................................................... x
CHAPTER 1: INTRODUCTION .............................................................................................. 1
Study Context ..................................................................................................................... 3
Research Questions ............................................................................................................ 5
Contributions ...................................................................................................................... 6
CHAPTER 2: LITERATURE REVIEW ................................................................................... 7
Evidence and Evidence-Based Decision Making............................................................... 7
The Rise of the Evidence Movement in Public Policy and Administration .......... 7
Conceptualizing Evidence and Evidence-Based Decision Making ..................... 12
The Extent and Types of Evidence Public Organizations Use ............................ 15
A Comparison of Evidence-Based Decision Making, Program Evaluation,
and Performance Management .............................................................. 17
Determinants of Evidence-Based Decision Making ............................................ 18
Organizational Factors ......................................................................................... 19
Individual Factors ................................................................................................ 21
Summary .............................................................................................................. 22
Flood Risk Management in the United States .................................................................. 23
Key Flood Risk Management Legislation, Programs, and Reforms ................... 23
Roles and Responsibilities of Local, State, and Federal Floodplain Managers ... 26
Flood Risk Management Performance ............................................................................. 28
Measuring Organizational Performance in the Public Sector .............................. 28
vi

Measuring Flood Risk Management Performance............................................... 30
Determinants of Flood Risk Management Performance ...................................... 33
Flood Risk Factors ............................................................................................... 33
Community Factors .............................................................................................. 34
Organizational Factors ......................................................................................... 36
Theoretical Framework and Hypotheses .......................................................................... 37
CHAPTER 3: METHODS AND DATA ................................................................................. 42
Research Design ............................................................................................................... 42
Sampling and Data Collection Procedures ....................................................................... 42
Study Variables ................................................................................................................ 44
Flood Performance Variables............................................................................... 45
Flood Risk Variables ............................................................................................ 48
Community Variables .......................................................................................... 48
Organizational Flood Variables ........................................................................... 49
Evidence Variables .............................................................................................. 50
Organizational Evidence Variables ...................................................................... 51
Individual Variables ............................................................................................. 52
Survey Experiment ........................................................................................................... 55
CHAPTER 4: RESULTS ......................................................................................................... 57
Sample and Descriptive Statistics .................................................................................... 57
Bivariate Statistics ............................................................................................................ 66
Multivariate Statistics ....................................................................................................... 73
NERD as Dependent Variable ............................................................................. 74

vii

Flood Risk Management Depth as Dependent Variable ...................................... 76
Flood Risk Management Breadth as Dependent Variable ................................... 78
Perception of Flood Resilience as Dependent Variable ....................................... 81
Perception of Flood Performance as Dependent Variable ................................... 83
Survey Experiment ........................................................................................................... 85
CHAPTER 5: DISCUSSION................................................................................................... 87
CHAPTER 6: CONCLUSION ................................................................................................ 95
Summary .......................................................................................................................... 95
Theoretical Contributions ................................................................................................. 96
Policy Implications ........................................................................................................... 97
Practical Implications ....................................................................................................... 98
Study Limitations ............................................................................................................. 99
Opportunities for Future Research ................................................................................. 100
APPENDIX A: SURVEY INSTRUMENT ........................................................................... 102
APPENDIX B: IRB LETTER ............................................................................................... 145
REFERENCES ...................................................................................................................... 148

viii

LIST OF FIGURES
Figure 1.

Theoretical framework showing the relationship between evidence cultures,
evidence-informed decision making, and performance. ........................................ 40

ix

LIST OF TABLES
Table 1.

Comparison of Evidence-Based, Performance Management, and Program
Evaluation .............................................................................................................. 18

Table 2.

Summary of Research Purposes, Questions, and Hypotheses. .............................. 41

Table 3.

Flood Performance Measures ................................................................................. 46

Table 4.

Study variables, measurement, and data sources. .................................................. 53

Table 5.

Cronbach’s Alpha for indices ................................................................................ 55

Table 6.

Sample statistics ..................................................................................................... 57

Table 7.

Descriptive statistics for all study variables ........................................................... 60

Table 8.

Floodplain managers’ responses to NERD index .................................................. 61

Table 9.

Floodplain managers’ use of scientific and professional evidence ........................ 62

Table 10.

Floodplain managers’ use of flood risk management measures ............................ 63

Table 11.

Pearson correlations for all study variables ........................................................... 69

Table 12.

OLS regression showing the predictors of NERD ................................................. 74

Table 13.

OLS regression showing the predictors of flood risk management depth ............. 76

Table 14.

OLS regression showing the predictors of flood risk management breadth .......... 79

Table 15.

OLS regression showing the predictors of floodplain managers’ perceptions
of flood resilience ................................................................................................... 81

Table 16.

OLS regression showing the predictors of floodplain managers’ perceptions
of flood performance .............................................................................................. 84

Table 17.

Survey experiment results ...................................................................................... 86

x

CHAPTER 1: INTRODUCTION
In 2016, Congress passed the bipartisan Evidence-Based Policymaking Commission Act,
creating a commission of 15 members with the majority being experienced academic researchers
(Evidence-Based Policymaking Commission Act of 2016). The purpose of the Commission on
Evidence-Based Policymaking was to develop a report that included recommendations on how the
government can more aggressively collect data and incorporate evidence into decision making.
Evidence, according to the Commission (2016), is information that helps generate a conclusion.
Evidence-based decision making, thus, refers to the application of evidence to inform decisions
(Commission on Evidence-Based Policymaking, 2016).
Following the Commission’s report, Congress passed The Foundations for EvidenceBased Policymaking Act of 2018 (hereafter referred to as the Evidence Act). The Evidence Act
implemented 10 of the 22 recommendations presented in the Commission’s report. For example,
under The Evidence Act, some Federal agencies are now required to develop a systematic research
plan that outlines: “(i) questions for developing evidence to support policymaking; (ii) data the
agency intends to collect, use, or acquire to facilitate the use of evidence in policymaking; (iii)
methods and analytical approaches that may be used to develop evidence to support policymaking;
and (iv) challenges to developing evidence to support policymaking, including any statutory or
other restrictions accessing relevant data” (Foundations for Evidence-Based Policymaking Act of
2018). The passing of The Evidence Act codifies the Federal government’s interest in using
evidence to reduce wasteful spending, expand effective programs, and strengthen government
accountability (Hall, 2017; Hall & Van Ryzin, 2019; Pew Charitable Trusts, 2014a).
In line with the Federal government, public policy and administration scholars have shown
a growing interest in understanding how public organizations use evidence to inform decision
1

making. These scholars have specifically tried to better understand what evidence is (Hall, 2017;
Hall & Jennings, 2008; Head, 2008; Wesselink, Colebatch, & Pearce, 2014), its narrative uses
(Schlaufer, 2018), and why it matters (Barzelay & Thompson, 2009; Heinrich, 2012). Scholars
have also examined how public organizations can improve their efficiency and effectiveness by
becoming more data-driven (Avila, 2018), as well as how public agencies gather and use various
sources of information to guide decision making (Head, 2016; Jennings & Hall, 2012; Kroll &
Moynihan, 2018). Other scholars have examined how to bridge the evidence-policy gap by
examining the shortcuts policymakers employ when engaging in evidence-based decision making
(Cairney, Oliver, & Wellstead, 2016), the utility of academic research when it comes to informing
policy decisions (Newman, Cherney, & Head, 2016), and how to translate early evidence into
policy (Crowley & Scott, 2017). Finally, some scholars have assessed the awareness of evidence
and how it is transferred in network arrangements (Bax, De Jong, & Koppenjan, 2010; Provan et
al., 2013).
What remains understudied within this body of research is the extent to which public
organizations favor a culture that is shaped by evidence (Hall & Van Ryzin, 2019). An organization
that is shaped by evidence is one that emphasizes logical thinking and consciously uses evidence
to inform decision making. Furthermore, organizations that actively use evidence to support
decision making aim to employ individuals who are skilled in analytics and seek to apply the
scientific method (Hall & Van Ryzin, 2019). The work these agencies do is, thus, guided more by
data than intuition or gut feelings (Hall & Van Ryzin, 2019). There is also a gap in research on the
relationship between an organizational culture that values evidence and organizational
performance (Hall & Van Ryzin, 2019). Organizational performance refers to how well an
organization executes its everyday operations and achieves its goals (Gibson, Ivancevich,
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Donnelly, & Konopaske, 2012). Intuitively, one would suspect organizations that value evidence
and use it to inform decision-making will outperform organizations that do not. However, there is
limited empirical evidence to support this assertion. The proposed study addresses these research
gaps in the context of local flood risk management.

Study Context
Examining the context in which evidence-based decision making occurs matters as it has
implications for what evidence is used as well as how it is used and is interpreted by different
organizations (Jennings & Hall, 2012; Maynard, 2006). Indeed, the evidence organizations draw
upon to improve policies and programs and the importance they attach to different types of
evidence will likely vary across levels and sectors of government (Jennings & Hall, 2012).
Jennings and Hall (2012) specifically state, “understanding the development of evidence-based
government has to consider the context in which public agencies operate and the rich variety of
information sources available to them” (p. 20).
The field of flood risk management is an appropriate context for studying evidence-based
decision making and the relationship between an organizational culture that uses evidence and
organizational performance. This is because, of all weather-related hazards, floods are the costliest
and most destructive (Cigler, 2017, National Weather Service [NWS], 2018), representing
approximately 80% of all presidential disaster declarations (Landry & Li, 2012). Furthermore,
recent reports indicate every year for the past 30 years, floods have caused, on average, 82 deaths
and have cost the United States nearly $8 billion in damages (NWS, 2018). In addition, it is
predicted that flood-related disasters will likely increase in frequency, size, and severity in the
years to come (Intergovernmental Panel on Climate Change [IPCC], 2013). These increases can
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be attributed to the growing number of individuals residing along the coast as well as the changing
climate, which has resulted in rising sea levels along the coast and increased rainfall in inland
communities (Bouwer, 2011; Tyler, Sadiq, & Noonan, 2019).
Given the frequency, damage, and disruption floods cause on an annual basis, there are
myriad academic studies, both in the United States and abroad, on how communities can better
manage their flood risks and enhance their resilience to future flood disasters (Sadiq, Tyler, &
Noonan, 2019; Thieken et al., 2016; Tyler, Sadiq, & Noonan, 2019; Vis, Klijn, De Bruijn, & Van
Buuren, 2003). Communities can also gather information through government agencies such as
the Federal Emergency Management Agency (FEMA) and the Environmental Protection Agency
(EPA), professional associations like the Association for State Floodplain Managers as well as
after action reports from previous flood disasters. There is, thus, a large body of evidence
organizations can draw on to help make decisions on how best to manage flood risks.
Evidence, in this study, is defined as knowledge and/or data that is gathered, analyzed, and
interpreted to generate a conclusion. In addition, evidence-informed decision making, in this study,
entails using the best available knowledge and/or data to guide decision making. Evidenceinformed decision making encompasses related terms like evidence-based practice, policymaking,
and management. The researcher chooses to deliberately use the more modest term ‘evidenceinformed decision making’ as opposed to ‘evidence-based decision making’ to recognize that what
constitutes evidence is both inherently political and a question of value (Head, 2016). That is, what
one person or organization might consider evidence another might not. Furthermore, the researcher
supports the idea that multiple types of evidence exist (Head, 2008), and this study specifically
examines two types of evidence—scientific evidence and professional evidence. Scientific
evidence refers to knowledge that is obtained through codified, systematic inquiry gathered
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through both quantitative and qualitative methodologies (Head, 2008; Kislov et al., 2019). This
type of evidence is less about using persuasion, values, and experience to guide decision making
and more about basing decision making on facts generated through systematic research and
evaluations (Head, 2008). Professional evidence differs from scientific evidence in that it refers to
the ‘practical wisdom’ professionals gain through their ‘communities of practice’ (Head, 2008).
Individuals accumulate this professional evidence through experience and job-related training.

Research Questions
The primary purpose of the proposed study is to answer the following research questions:
(1) To what extent do organizations exhibit a culture that uses evidence to inform decision making?
(2) What are the predictors of an organization that uses evidence to inform decision making? (3)
Do organizations exhibiting a culture that uses evidence to inform decision making experience
better flood risk management performance outputs and outcomes? (4) What types of evidence—
scientific or professional—do organizations primarily use to manage flood risks? (5) What type of
evidence—scientific or professional—is associated with better flood risk management
performance outputs and outcomes? (6) Does knowledge of an effective flood risk management
program to deal with potential climate change impacts influence organizations’ decision to
participate in the program? It is important to note from the outset that the unit of observation in
this study is the floodplain manager operating at the local level. However, the unit of analysis is
the public organization by which the floodplain manager is employed. For example, a local
floodplain manager is generally employed in the zoning, community development, or public works
department in a local government.

5

Contributions
The proposed study contributes to the theory and practice of evidence-informed decision
making and flood risk management in meaningful ways. First, this study provides scholars and
policymakers with a general understanding of the extent to which organizations responsible for
managing flood risks exhibit a culture that values and uses evidence to inform decision making.
Second, this study identifies the predictors of an organizational culture that uses evidence to inform
decision making. The identification of such factors can help policymakers and organizational
leaders design appropriate tools to improve public organizations’ ability to consume, produce, and
use evidence in their day-to-day operations. Third, this study advances our understanding of the
linkage between an organizational culture that uses evidence and performance. An understanding
of this linkage will provide insights on the extent to which using evidence to inform decision
making leads to improvements in organizational performance. Finally, this study provides insights
on whether an organization would potentially participate in an evidence-informed flood risk
management program to address potential climate change impacts. Doing so, will provide
additional insights on the extent to which agencies pursue evidence-informed decision making as
well as their willingness to participate in effective programs aimed at addressing potential climate
change impacts.
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CHAPTER 2: LITERATURE REVIEW
This chapter is organized into four sections. The first section provides an in-depth review
of the literature on evidence and evidence-based decision making, including its origin,
conceptualizations, and applications in public policy and administration.1 I dive deeper into the
latter by discussing the determinants and use of evidence in decision making and briefly outline
some of the similarities and differences between evidence-based decision making, program
evaluation, and performance measurement. The second section provides detail on the specific
context this study focuses on—flood risk management. In doing so, I describe key acts and changes
in flood risk management as well as the roles and responsibilities of floodplain managers at the
local, state, and federal levels. The third section reviews relevant literature on performance in the
context of flood risk management and discusses the factors influencing flood risk management
performance. This chapter concludes with the identification of study hypotheses and the
presentation of a theoretical framework.

Evidence and Evidence-Based Decision Making
The Rise of the Evidence Movement in Public Policy and Administration
The evidence movement primarily originates from the medical sciences and dates back to
the Crimean War of 1850, a war between Russia and the British, French, and Ottoman Turkish
(McDonald, 2001). During this war, a nurse by the name of Florence Nightingale employed what
is now referred to as one of the first evidence-based frameworks (McDonald, 2001). During this

1

The researcher uses the term ‘evidence-based decision making’ as opposed to ‘evidence-informed decision
making’ throughout the literature review because the majority of scholarship on evidence in public policy and
administration uses the term ‘evidence-based decision making.’ The shift towards using the more modest term
‘evidence-informed policy making’ is still in progress.
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war, Florence Nightingale observed a connection between hospitals’ sanitary conditions and death
rates of wounded soldiers. She then used a process of identifying, evaluating, and summarizing
available knowledge to identify a strategy to reduce the death rate of wounded soldiers (Rahman
& Applebaum, 2010). The term ‘evidence-based medicine’, however, was not used until the mid1980s (Rosenberg & Donald, 1995). According to Rosenberg and Donald (1995), evidence-based
medicine is “the process of systematically finding, appraising, and using contemporaneous
research findings as the basis for clinical decisions” (p. 1122). By the mid-1990s, evidence-based
decision making became a trademark of the medical sciences and began permeating other
disciplines, including public policy and administration
The evidence-based movement in the broader field of public policy and administration first
emerged in the 1970s in the United Kingdom and Australia amid the New Public Management era
where emphasis was placed on creating a more efficient and effective government (Head, 2008).
However, it was not until the late 1990s and early 2000s that it gained more significant and
persistent attention by both policymakers and public policy and administration scholars (Head,
2016). The growing interest in evidence and evidence-based decision making have led scholars to
name the current era of public policy and administration the “evidence age” (Hall & Battaglio,
2018) and “the era of evidence-based policymaking” (Maynard, 2018).
In the US context, the evidence-based movement has primarily been observed at the federal
level. Indeed, federal agencies tend to produce a large sum of evidence; however, this evidence is
not typically used to inform decision making (Buss & Shillabeer, 2015). For example, although
the Bush administration created the Program Assessment Rating Tool (PART), a performance
management system to assess the performance of over one thousand federal programs, the
evidence produced from these evaluations was not typically used to inform budgeting decisions,
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expand promising programs, or terminate ineffective programs (Buss & Shillabeer, 2015).
Consider, for example, the No Child Left Behind Act of 2001. This act was one of the first
examples of the evidence-based movement in the United States as it assumed if teachers are highly
qualified, they will perform better, and their performance will impact student learning measured
through standardized tests (Maynard, 2018; Rusaw, 2007). This logic caused the Department of
Education to begin measuring and tracking the performance of elementary and secondary
education teachers to assess student outcomes (Rusaw, 2007). Although fraught with flaws,
namely the lack of collaboration and recognition that student performance is not impacted solely
by teacher performance, the No Child Left Behind Act attempted to employ an evidence-based
model to improve the nation’s public-school system. Over the years, federal agencies have adopted
other scientific-based policies as a means to improve performance; however, most Federal
agencies have historically struggled to establish a feedback loop whereby performance reviews
inform decision making and lead to changes in behavior, policies, or programs.
The Evidence Act of 2018 aims to promote this feedback loop and has underscored
Congress’s interest in promoting evidence-based decision making within the federal government.
The Evidence Act has three main components: (1) evidence-building activities; (2) opengovernment data; and (3) confidential information protection and statistical efficiency
(Foundations for Evidence-Based Policymaking Act of 2018). Evidence-building activities refer
to actions federal agencies will take to facilitate evidence-based decision making. Specifically,
agencies are required to develop learning agendas, annual evaluation plans, and capacity
assessments. A learning agenda is a four-year enterprise research plan; it identifies a set of
questions that, when answered, will help the agency accomplish its work more efficiently and
effectively. The annual evaluation plan helps agencies “take a bite” out of the learning agenda as
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it describes, in detail, the research and evaluation activities agencies will conduct over the next
year. The capacity assessment describes how the agency will assess the quality of its research and
evaluation efforts. To help coordinate these evidence-building activities, agencies are required to
designate a Chief Data Officer, Evaluation Officer, and a Chief Statistical Officer. To comply with
the open-government data component, agencies are required to publish government data assets as
machine-readable and maintain a federal data catalogue that serves as an entry point for the public.
The final components of the Evidence Act, confidential information protection and statistical
efficiency, requires statistical agencies (e.g., Bureau of Justice Statistics, Bureau of Labor
Statistics, etc.) to produce and disseminate relevant statistical information and activities. It also
requires non-statistical agencies to make data assets available to statistical agencies to aid in
evidence production. Currently, only Chief-Finance Officer (CFO) Act agencies (i.e., Federal
departments like the Department of Homeland Security) are required to comply with the Evidence
Act. Non-CFO Act Agencies (i.e., Department components like the Federal Emergency
Management Agency) are not required to comply but are encouraged to do so.
Some states have also made significant strides over the past two decades in terms of
pursuing and promoting evidence-based decision making. For example, a number of states have
passed legislation requiring agencies to identify how proposed policies and programming are
supported by evidence and incentivizing them to use evidence-based policies and programs (Pew
Charitable Trusts, 2015). Some states are also limiting funding to programs shown to be
ineffective, and others are dedicating funding to support policies and programs with a strong
evidence-base (Pew Charitable Trusts, 2015). Mississippi, for example, requires state agencies to
identify existing evidence to obtain funding to support policies and programs (Arinder, 2016).
Specifically, state agencies in Mississippi are required to report whether the requested program
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“has an evidence base, research base, promising practice or best practice model” (Arinder, 2016,
p. 397) and describe the monitoring system that will be used to determine program results.
Colorado has also included evidence requirements into the budgeting process through its Results
First initiative (Pew Charitable Trusts, 2018a). Specifically, for any new funding request, Colorado
state agencies are required to summarize research on anticipated outcomes, document projected
returns on investment, and outline an evaluation plan. Oregon and Tennessee have also passed
legislation requiring a handful of their state agencies to gradually increase their investment in
evidence-based programs (Pew Charitable Trusts, 2015). Finally, in 2014, Massachusetts
established a competitive grant program aimed at testing or implementing evidence-based
programs to reduce recidivism (Pew Charitable Trusts, 2014b).
Although not typically required by law, local governments can and are often uniquely
positioned to engage in evidence-based decision making (Pew Charitable Trusts, 2018b). Indeed,
due to their relatively small size as well as close relationships with service providers, organizational
leadership, and elected officials, it is often easier for locals to gain buy-in, secure support, and
coordinate efforts. The primary challenge for local governments attempting to engage in evidencebased decision making is their ability to produce and analyze evidence. This is because many local
governments have limited internal research capacity and often do not set aside funding to establish
evaluation offices or to contract external evaluators.
To help local and state governments pursue evidence-based decision making, a handful of
foundations and policy think tanks have published guidance and toolkits. Most famously, the Pew
Charitable Trusts and John D. and Catherine T. MacArthur Foundation established the PewMacArthur Results First Initiative in 2010 to help build government capacity to pursue evidencebased decision making (VanLandingham & Silloway, 2018). The purpose of this initiative is to…

11

“create tools that aggregate rigorous evidence on ‘what works’ across multiple
social policy areas, provide technical assistance to enable state and local
government staff to use these tools in their routine budget analyses, and provide
communications and outreach services to build understanding and support for
evidence use among policymakers” (VanLandingham & Silloway, 2016, p. 543).
One of the main products of the Results First Initiative is its ‘What Works Clearinghouse’
that contains information on nearly 3,000 programs across eight policy areas. This information can
be used by policymakers and organizational leaders as they decide what programs to adopt and
how to improve existing programs (VanLandingham & Silloway, 2016). Since 2010, the Results
First Initiative has worked directly with 27 states and 10 counties, helping them engage in
evidence-based decision making and developing customizable toolkits (Pew Charitable Trusts,
n.d.).

Conceptualizing Evidence and Evidence-Based Decision Making
Scholars, policymakers, and practitioners alike have and continue to wrestle with
developing a clear, concise, and comprehensive definition of evidence and evidence-based
decision making. The challenges with developing such definitions largely stem from determining
what counts as evidence (Hall & Van Ryzin, 2019; Heinrich, 2007). For example, although it is
widely accepted that conclusions generated from well-designed randomized control trials
constitute evidence, there is less consensus on whether quasi-experiments as well as descriptive,
case-based, or qualitative studies also represent evidence (Hall & Van Ryzin, 2019). The lack of
consensus has caused different camps to emerge over the years, sharing what they believe counts
as evidence (Buss & Shillabeer, 2011). The camp an individual falls under stems from their
ontological and epistemological viewpoints and how they frame policy debates. Consider school
shootings as an example. The evidence presented following a school shooting is influenced by
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whether the shooting is framed as being a gun control, mental health, or school safety issue. Hence,
how one defines evidence is inherently a question of value (Buss & Shillabeer, 2011) and can have
little to do with the quality of evidence available.
Considering the different camps of evidence, in one camp are those who contend evidence
is developed through rigorous evaluations using randomized-controlled trials, the commonly
called “gold standard” of research (Buss & Shillabeer, 2011). These individuals emphasize the
importance of using quantitative data and statistics to establish trends and make causal inferences.
The federal government generally falls in this camp. For example, although the Commission on
Evidence-Based Policymaking (2016) defines evidence as information that leads to the generation
of a conclusion, they further note that this evidence refers to information produced by “statistical
activities” with a “statistical purpose.” They follow the Office of Management and Budget’s
(OMB) guidance to define “statistical activities” as…
“the collection, compilation, processing, analysis, or dissemination of data for the
purpose of describing or making estimates concerning the whole, or relevant
groups or components within, the economy, society, or the natural environment,
including the development of methods or resources that support those activities
such as measurement of methods, statistical classifications, or sampling frame”
(OMB, 2014, p. 2).
The OMB (2014) defines statistical purposes as “the description, estimation, or analysis of
the characteristics of groups, without identifying the individuals or organizations that comprise
such groups; and includes the development, implementation, or maintenance of methods, technical
or administrative procedures, or information resources that support such purposes” (p. 2).
In another camp are those who perceive evidence can take on many different forms,
including expert opinion and case studies, albeit with some caveats (Buss & Shillabeer, 2011).
Most in this second camp conceptualize evidence along a continuum whereby randomized control
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trials are on one end of the spectrum and expert opinion is on the other. Head (2008) takes a similar
approach, arguing there are three different kinds of knowledge that create three different evidencebased lenses—political knowledge, scientific (research-based) knowledge; and practical or
professional knowledge. These three types of knowledge represent different evidence bases that
do not determine policy but influence and inform it. Political knowledge refers to the “know-how,
analysis and judgement of political actors” (p. 5). Analysis and judgement includes several
elements that are essential to evidence-based policy like “considering and adjusting strategies or
tactics; undertaking agenda-setting; determining priorities; undertaking persuasion and advocacy;
communicating key messages and ideological spin; shaping and responding to issues of
accountability; building coalitions of support; and of course, negotiating trade-offs and
compromises” (p. 5). Through this political lens, policy is less about objective truth and more
about persuasion. Furthermore, the evidence identified and used is tailored to fit or uphold a certain
viewpoint. Politicians and media groups are often the primary users of political knowledge.
Scientific (research-based) knowledge refers to the product of systematic inquiry of
conditions and trends, with a focus on making causal inferences (Head, 2008). Not all scientific
knowledge, however, aims to employ quantitative data and establish causal effects. Indeed,
qualitative methodologies are increasingly viewed as essential for explaining conditions.
Nonetheless, maintaining a high quality and consistency of data—both quantitative and
qualitative—and methodologies remains fundamental in building a scientific evidence-base (Head,
2008). Practical or professional knowledge differs from political and scientific knowledge and
refers to the ‘practical wisdom’ professionals gain through their ‘communities of practice.’ This
professional knowledge is obtained through experience and training which allows these
professionals to identify best or promising practices.
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Somewhere in the middle of these two camps are those that perceive evidence is best
marshalled through triangulation and mixed methods (Buss & Shillabeer, 2011). These individuals
recognize most complex policy questions cannot be answered fully through one data source. As a
result, they advocate for gathering different types of data and including data from multiple sources
to answer questions of interest. The main argument this camp holds is that if all data lead to the
same conclusion, then public managers and policymakers can be confident in using the results to
inform decision making (Buss & Shillabeer, 2011).
There are others who operate outside of this spectrum. These individuals argue less
attention should be placed on the hierarchy of evidence, and more attention should be placed on
the processes and standards used to collect, analyze, interpret, and share data (Buss & Shillabeer,
2011). Argryous (2012), for example, identifies two principles that, when adhered to during the
research process, produce evidence—transparency and accountability. Transparency refers to a
process that is open to scrutiny. Transparency protects against simple errors, poor research designs,
and biased results and conclusions. Accountability differs from transparency in that it emphasizes
the obligation to explain and justify conduct. In relation to evidence, accountability involves
subjecting the process of collecting, analyzing, interpreting, and presenting evidence to critique
and scrutiny to determine its credibility.

The Extent and Types of Evidence Public Organizations Use
Understanding the weight public organizations place on different types of evidence has
implications for the types of information organizations will consult and use to inform decision
making. For example, Jennings and Hall’s (2012) study of state agencies revealed state agencies
are most likely to consult and use information from other staff in their agency followed by
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information from other states and then research and formal evaluations. However, the authors note,
“the use of scientific evidence and evidence-based policy, practice, and management does not
simply depend on its availability, relevance, credibility, and staff capacity. It also depends on the
mission and mandates of the agency, it’s political environment, and its internal characteristics.”
For example, if an agency’s activities constitute a high risk (especially to stakeholders or
constituents) and when the agency mission reflects such risks, then one can expect a higher
utilization of evidence. They also contend agencies with high conflict, as it relates to the political
environment, will be less likely to engage in evidence-based decision making (Jennings & Hall,
2012). This is because attention to evidence requires an agreement on the values to be pursued.
Based on this understanding, Jennings and Hall (2012) developed a typology of scientificevidence usage. They categorize agencies according to their degree of conflict and scientific
capacity. Agencies with high scientific capacity and low conflict, are evidence-based agencies.
These agencies have high mission clarity and the capacity to engage in scientific studies. An
example is the Federal Drug Administration (FDA). Agencies with high conflict and high scientific
capacity are labeled challenged evidence-based agencies. These agencies have competing values,
concerns, and interests, but also have scientific evidence that could be used to inform decision
making. An example is the Environmental Protection Agency (EPA). Those with low conflict and
low scientific capacity are labeled experiential agencies. These agencies are those that lack
scientific capacity to guide decision-making, despite having agreement on the agency’s mission
and goals. An example of this type of agency is the Federal Emergency Management Agency
(FEMA). Finally, an agency with high conflict and low scientific capacity are called symbolic
agencies. State art councils are examples of symbolic agencies (Jennings & Hall, 2012). These
categorizations of evidence indicate that patterns of evidence use vary by policy area. That is,
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whereas policy areas with higher scientific capacity and mission clarity are generally more likely
to use evidence, policy areas with less scientific capacity and goal clarity are less likely to use
evidence.

A Comparison of Evidence-Based Decision Making,
Program Evaluation, and Performance Management
Evidence-based decision making, program evaluation, and performance management have
similarities but also have important distinctions (Hall, 2017; Heinrich, 2007). All three, for
example, represent an approach to enhance agency performance and should be tied to strategic
planning process (Hall, 2017). Specifically, these different management approaches should relate
back to the organization’s mission, vision, goals, and objectives as defined through the agency’s
strategic planning process. This is especially salient as recent research by George, Walker, and
Monster (2019) has underscored the importance strategic planning has on organizational
performance. Indeed, their meta-analysis revealed that strategic planning has a positive, moderate,
and significant effect on organizational performance.
All three of these management approaches also play an essential role for accountability,
but at different points in the decision-making process (Poister, Aristigueta & Hall, 2014). Whereas
performance management and program evaluation look back on organizational performance
relative to stated goals, evidence-based decision making looks forward to selected strategies and
approaches that are best suited to address identified problems (Hall, 2017). Moreover, performance
management and program evaluations represent processes that include identifying goals and
objectives, collecting data on these goals and objectives, and analyzing these data to demonstrate
performance and improve decision making (Hall, 2017). Evidence-based decision making is
different in that it refers to adopting policies, programs, and initiatives that have been shown to be
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effective. Hall (2017) succinctly summarizes the distinction, stating, “performance management
is ongoing, takes a short time horizon, reflects on the experience of a single agency, assumes
causality, and occurs during implementation, whereas evidence-based policy, management, and
practice occurs sporadically, considers longer time horizons, accumulates evidence across
organizations, seeks evidence of causality, and precedes adoption” (italics by Hall, 2017, p. 733).
Table 1 below provides a concise comparison between evidence-based, performance management,
and program evaluation.

Table 1.

Comparison of Evidence-Based, Performance Management, and Program
Evaluation

Key Dimensions

Evidence-Based

Performance Management

Program Evaluation

Standards for Evidence

Scientific Method

Nonscientific/Descriptive

Scientific Method

Analytic Focus of Evidence

External

Internal

Internal

Evidence Types

Scientific/Professional

Professional/Political

Scientific

Data Examined

Raw

Analyzed

Raw

Time Horizon

Long

Short

Intermediate

Timing of Use Relative to
Implementation

Before

Simultaneous

After

Management Purpose

Program Choices

Daily Monitoring/Decisions

Program Efficacy

*Modified from Hall (2017)

Determinants of Evidence-Based Decision Making
Despite the growing interest in evidence-based decision making, limited empirical studies
exist on this topic (Hall & Van Ryzin, 2019). Indeed, extant literature has largely been prescriptive
in nature and has primarily engaged in conversations on untangling different perspectives of
evidence (Hall & Van Ryzin, 2019). Nonetheless, a handful of scholars have aimed to determine
under what conditions evidence is used to inform decision making. To identify the determinants
of evidence-based decision making, this study draws on these studies as well as empirical studies
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from other disciplines like medicine and social work. The determinants are summarized below and
are organized into two categories—organizational factors and individual characteristics.
Organizational factors refer to factors related to the organization itself like its culture, capacity,
and ability to change. Individual characteristics refer to things like education, job satisfaction, and
managerial status.

Organizational Factors
Availability and Perceptions of Scientific Information
Availability of scientific information refers to the extent to which organizations have
access to scientific studies like formal evaluations and academic research studies (Jennings & Hall,
2012). Using data gathered from 217 state administrators across the United States, Jennings and
Hall (2012) found that scientific information was generally available to state agencies. Newman,
Cherney, and Head (2017) found similar results. Specifically, roughly 1,400 of their over 2,000
public managers surveyed reported having little or no difficulty accessing academic research from
electronic bibliographic databases (Newman, Cherney, & Head, 2017). Although it is logical to
assume agencies with higher scientific capacity will be more likely to use evidence to inform
decision making, empirical studies do not provide for this assumption. Indeed, Newman, Cherney,
and Head (2017) found that a large number of respondents did not particularly value academic
research nor did they frequently use it to improve the understanding of policy. The authors did,
however, find that roughly 60% of respondents consulted academic sources for their work
sometime in the 12 months prior to completing the survey (Newman, Cherney, & Head, 2017).
These findings suggest that access to science-based information does not guarantee usage of that
information. Scholars have also argued that evidence-based decision making is influenced by
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perceptions of the credibility of scientific information (Maynard, 2006). That is, organizations that
perceive scientific research studies and evaluations as credible are more likely to use that evidence
to inform decisions (Maynard, 2006).
Employee Capacity
Employee capacity refers to the skillsets of employees within the organization. Studies
have shown that organizations with more employees skilled in research and analytics will be more
likely to engage in evidence-based decision making (Hall & Van Ryzin, 2019; Jennings & Hall,
2012). Jennings and Hall (2012), for example, found that state agencies with a larger share of
individuals trained in producing evidence through evaluations and research studies are more likely
to engage in evidence-based decision making. Newman, Cherney, and Head (2017) also found that
Australian public servants with more research experience are more likely to use academic research
to inform their decisions.
Adaptive Capacity
Maynard (2018) argues that organizations’ ability to engage in evidence-based decision
making “hinges on their capacity to adapt their operating practices accordingly” (p. 134). Adaptive
capacity broadly refers to having dynamic processes of continuous learning and adjusting policies
and practices based on that learning (Staber & Sydow, 2022). Agencies with higher adaptive
capacity are those that can implement changes, including basing decisions on evidence, within an
organization with relative ease (Maynard, 2018).
Organizational Culture
The culture of an organization also has important implications for its ability and desire to
employ evidence-based decision making. Organizations that are open to change and place value

20

on evidence will be more likely to pursue evidence-based decision making (Austin & Ciaassen,
2008; Jennings & Hall, 2012; Johnson & Austin, 2008). Sosnowy and colleagues’ (2013) mixedmethod study of the factors influencing evidence-based decision making among local public health
departments revealed that perceptions of the organizational culture influenced evidence-based
decision making uptake. These authors go on to suggest that strong leadership can facilitate
evidence-based decision making. Studies from the medical sciences provide additional support for
the relationship between organizational culture and evidence-based decision making. Melnyk et
al. (2010), for example, found that hospital employees who perceived their culture supported
evidence-based decision making were more likely to report using evidence to inform their decision
making.
Decision Concern and Risk
The amount of concern an organization places on a decision can also influence whether
evidence is consulted for decision making (Maynard, 2006). According to Maynard (2006),
decision makers will consult evidence when they perceive the decision is of high importance and
concern. The level of risk associated with a decision represents an additional factor impacting
evidence-based decision making. Hall and Jennings (2008) argue that the need for evidence is
derived from the level of risk associated with the decision, with decisions of a higher risk being
more likely to be informed by evidence. Risk can refer to the risk to the agency itself or the risk to
its stakeholders (Jennings & Hall, 2012).

Individual Factors
Studies have also shown that individual characteristics like education, race, managerial
status, job satisfaction, and public service motivation can influence the use of evidence-based
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decision making. For example, Hall and Van Ryzin (2019) recently constructed a multi-item index
to assess the extent to which agencies value evidence and use it to inform decision making. Called
the Norm of Evidence and Research in Decision-Making (NERD), the authors found that public
servants in the United States with graduate degrees were significantly more likely to have higher
NERD scores. Studies from the medical sciences also show that the use of evidence increases as
academic levels increase (Brown, Kim, Stichler, & Fields, 2010). Hall and Van Ryzin (2019) also
found that whites were less likely to use evidence than minority groups. They also found that
females and younger individuals were less likely to use evidence, albeit these relationships were
not statistically significant. Hall and Van Ryzin (2019) also found that being a manager as well as
having higher levels of job satisfaction and public service motivation were positively and
significantly related to higher NERD scores. In fact, these two variables were some of the strongest
predictors of evidence-based decision NERD.

Summary
This first section of the literature review reviewed the extant literature on evidence and
evidence-based decision making. It described its origin, conceptualizations, and applications in
public policy and administration. This section also identified a series of factors that have been
found to influence organizations’ and individuals’ use of evidence-based decision making.
Understanding the history, definitions, and conceptualizations of evidence and evidence-based
decision making is critical for developing an understanding of the relationship between evidence
cultures and performance. The following section turns to the specific context this study focuses
on—flood risk management in the United States.
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Flood Risk Management in the United States
Key Flood Risk Management Legislation, Programs, and Reforms
Efforts to manage flood risks in the United States date back to the early 1900s, with the
federal government assuming principal responsibility (Galloway, 2008). One of the earliest and
major pieces of flood legislation occurred in 1936, with Congress passing the Flood Control Act.
This act indicated the federal government’s commitment to protecting life and property from
floods as it provided the United States Army Corps of Engineers (USACE) and other federal
agencies with the authority to design, develop, and maintain hundreds of civil engineering projects
(e.g., dams, levees, and dikes) to reduce flood losses (Haddow, Bullock, & Coppola, 2011). For
the next 30 years, the United States maintained this structural approach to flood management
(Galloway, 2008). It was not until Congress passed the National Flood Insurance Act of 1968 that
the federal government considered engaging in more non-structural flood mitigation measures.
The primary component of this act was the establishment of the NFIP. The purpose of the NFIP
was and continues to be to reduce flood risks by requiring participating communities to adhere to
a set of floodplain management standards and to offer flood insurance to properties with a
significant flood risk (Horn & Brown, 2018). Recognizing the need that certain properties were
especially at risk for floods, Congress passed the Flood Insurance Protection Act of 1973. This act
mandated that lenders require flood insurance on federally backed loans for those residing or doing
business in Special Flood Hazard Areas (SFHA)—areas that have at least a one percent chance of
flooding in any given year (FEMA, 2018).
The National Flood Insurance Act has received several reforms since its inception,
primarily because NFIP premiums have been subsidized and subsequently have been blamed for
increased development in flood-prone areas. For example, Congress passed the National Flood
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Insurance Reform Act of 1994 after the devastating Midwest Floods of 1993. This reform sought
to strengthen the NFIP by increasing sanctions on lenders and by making participation in the NFIP
mandatory to receive disaster mitigation funds (Strother, 2018). Furthermore, the Flood Insurance
Reform Act of 2004 sought to further improve the NFIP by reducing the number of repetitive loss
properties (i.e., properties that have had the NFIP pay at least two claims of more than $1,000 over
a 10-year period since 1978).
In 2012, Congress passed the Biggert-Waters Flood Insurance Reform Act to address the
fiscal soundness of the program (FEMA, 2018). This act aimed to phase out subsidies gradually
and raised insurance premiums for those that had purchased flood insurance at below-market rates
and sought to improve the maps that are used to delineate flood risks to ensure premiums charged
to insured properties reflect actuarial flood risks (Lehrer, 2013). These changes were estimated to
lead to 10%-20% increases in flood insurance premiums (FEMA, 2018). Because there was
opposition from real estate agents and associations, Congress passed the Homeowner Flood
Insurance Affordability Act of 2014 to halt such increases and minimize the potential negative
impact on housing markets. This act also placed limits on certain rate increases and prevents some
future rate increases (FEMA, 2018).
An important component of the NFIP is the Community Rating System (CRS) program.
The CRS is a federal, voluntary program that was established in 1990 as a way to incentivize
communities to surpass the expectations of the NFIP. Indeed, the three goals of the CRS are: (1)
to reduce flood damage to insurable property; (2) strengthen and support the insurance aspects of
the NFIP; and (3) foster comprehensive floodplain management (FEMA, 2013a). As communities
develop flood management activities reflecting these three goals, they receive discounts in their
flood insurance premiums of up to 45% based on their CRS class (FEMA, 2013a). A community’s
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CRS class can range from a class 10 to a class 1. Class 10 communities are those that do not
participate or do not possess the minimum number of credit points to enter the program (not
receiving any discount on flood insurance). Class 1 communities are those engaging in exceptional
floodplain management activities, receiving a discount in flood insurance premiums. The
intermediate classes receive discounted flood insurance premiums in increments of 5 percent
(FEMA, 2013a).
Unfortunately, similar to the NFIP, policymakers have been troubled by the lack of
voluntary participation in the CRS (Sadiq et al., 2019). In fact, approximately 5 percent of all
eligible NFIP participating communities also currently participate in the CRS (FEMA, 2017).
Recent studies have provided insights into the reasons for this lack of participation. Most recently,
Sadiq, Tyler and Noonan (2020) conducted interviews with 100 CRS communities matched with
100 non-CRS communities with similar flood risks and community characteristics. These
interviews indicated that the main reason for not participating in the CRS is a lack of time, staff,
and funding. Other studies have aimed to identify the predictors of CRS participation using data
from the US Census and FEMA. These studies have found CRS participation to be higher in places
with greater flood risks, population sizes, incomes, owner-occupied housing, educational
attainment levels, and proportions of senior citizens (Asche, 2013; Fan & Davlasheridze, 2016;
Landry & Li, 2011; Li & Landry, 2018; Posey, 2008, 2009; Sadiq & Noonan, 2015). Conversely,
studies have shown CRS participation to be lower in areas with higher unemployment, poverty,
crime rates, and minority populations (Landry & Li, 2012; Li & Landry, 2018; Posey, 2008, 2009).
Currently, FEMA is transforming how flood risk is assessed through what is called Risk
Rating 2.0 (FEMA, 2019). Risk Rating 2.0 draws upon best practices and current technology to
establish flood insurance rates that better reflect each property’s unique flood risk (FEMA, 2019).
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This represents a fundamental change from the current rating methodology that was developed
back in the 1970s. Under the previous rating methodology, flood insurance requirements were
established based on whether the household residing in a SFHA. In an SFHA, flood insurance
purchase is mandatory as the area has a one percent chance of experiencing a flood event in any
given year. The problem with this approach is that it operates dichotomously whereby individuals
either reside or do not reside in the SFHA; however, properties located directly outside of the
SFHA likely have similar flood risks but are not required to purchase flood insurance (Blessing,
Sebastian, & Brody, 2017; Patterson & Doyle, 2009). Risk Rating 2.0 aims to combat this
challenge by measuring flood risk based on “distance to the coast or another flooding source;
different types of flood risk; and cost to build a home” (FEMA, 2019, para. 3). The ultimate goal
of Risk Rating 2.0 is to more accurately and fairly delineate flood risk, help individuals better
understand their flood risk, and make it easier for agents to price and sell flood insurance policies
(FEMA, 2019).

Roles and Responsibilities of Local, State, and Federal Floodplain Managers
Although the federal government maintains a great deal of responsibility and interest in
managing floods risks, as evidenced by the creation and adoption of various flood policies and
acts, flood risk management is primarily a function of local governments (e.g., cities and counties)
and local floodplain managers (Galloway, 2008). Local floodplain managers are responsible for
developing, implementing, and overseeing the community’s floodplain management program and
regulating development in flood-prone areas (Association of State Floodplain Managers, 2010;
FEMA, 2013b). Furthermore, floodplain managers in NFIP participating communities must adhere
to a set of standards described by FEMA (2013b). Floodplain managers in NFIP participating
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communities, for example, must designate an agency to administer floodplain management
requirements. They must also determine whether proposed developments are in SFHAs as well as
approve or deny permits for development in flood-prone areas. In addition, local floodplain
managers are responsible for assisting in the preparation and revision of floodplain maps and
maintaining records of issued permits, inspections, and enforcement actions. They must also help
residents obtain information on flood hazards. Finally, for buildings that are in SFHAs, local
floodplain managers must determine whether proposed improvements are considered substantial
improvements and whether work necessary to restore a damaged building constitutes substantial
damage, both of which trigger requirements for permits and compliance (FEMA, 2013b).
At the state level, the governor designates an agency to serve as the NFIP State
Coordinating Agency (FEMA, 2013b). This agency houses the state floodplain manager and
largely serves as the mediator between local and federal flood management offices. They have
similar responsibilities as local floodplain managers, but their responsibilities are broader in focus
and extend throughout the entire state. State floodplain managers are primarily responsible for
encouraging their localities to participate in the NFIP and offer support and technical assistance to
communities that do participate (FEMA, 2013b). They are also responsible for guiding and
assisting communities as they develop, implement, and maintain floodplain management
regulations. State floodplain managers must also assist in delineating flood-prone areas and
notifying FEMA of any problems with communities (FEMA, 2013b).
Floodplain managers operating at the federal level are primarily responsible for setting
flood management policy and managing the NFIP as well as other programs aimed to reduce flood
losses. This means federal floodplain managers operate primarily within the Federal Insurance and
Mitigation Administration (FIMA) at FEMA. These federal floodplain managers are responsible
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for implementing the NFIP and its primary components—flood hazard identification, floodplain
management, and flood insurance, “promulgate the minimum regulatory requirements, support
state programs, provide technical assistance, monitor community programs, and produce flood
hazards maps” (FEMA, 2013b, p. 2). It is important to recognize that FEMA has 10 regional offices
that also contain federal floodplain managers. These individuals are responsible for assisting NFIP
State Coordinating Agencies, advising local floodplain managers, and assessing community
compliance with the NFIP (FEMA, 2013b). They are also responsible for revising flood hazard
maps as well as answering questions and providing information about flood insurance. Finally,
these federal floodplain managers are responsible for providing information and training on
different aspects of the NFIP and working with states and communities to resolve any problems
communities are experiencing at the local level (FEMA, 2013b).
In summary, floodplain managers operate at the local, state, and federal levels. Whereas
those operating at the federal and state levels take a more policy and support role, those operating
at the local level are the street-level bureaucrats deciding what flood mitigation activities to engage
in. Furthermore, these individuals must decide what evidence to consider and act on to reduce their
community’s flood risk and enhance their resilience to future flood disasters.

Flood Risk Management Performance
Measuring Organizational Performance in the Public Sector
Measuring organizational performance has and continues to pose difficulties for public
administration scholars (Andersen, Boesen, & Pedersen, 2016). One of the main challenges for
measuring organizational performance relates to identifying how to operationalize performance,
namely whether to employ objective or subjective measures and how to develop valid and reliable
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indices (Kim, 2004). Objective measures refer to those that are impartial and detached from the
unit of analysis (Andrews, Boyne, & Walker, 2006). Although no measure is completely impartial,
objective measures are often viewed as superior to subjective measures—measures using
perceptual data typically gathered through self-report surveys—because they do not suffer from
common-method bias (Andrews, Boyne, & Walker, 2006). Common-method bias refers to
respondents giving the same response to different survey questions (e.g., responding strongly agree
to nearly all survey questions). An additional challenge when assessing organizational
performance is measuring outcomes, not just outputs. Whereas outputs concern the number of
actions performed, outcomes center on the impact or effectiveness of the actions (Andersen,
Boesen, & Pedersen, 2016). Although studies indicate public managers are interested in obtaining
outcome-based data (Wang, 2000), public managers generally gather output data. Additional
challenges with measuring public organizational performance include determining which
performance indicator to select, how to use and weigh each indicator, and what scores on each
indicator reveal high or low performance (Andrews & Boyne, 2010).
Recognizing that public sector organizational performance can vary considerably across
contexts, Andersen and colleagues (2016) highlight the importance of process. Specifically, these
authors contend that while it is appropriate to focus on what an organization has achieved, it is
also important to assess process-related aspects of performance. To clarify the conceptual space
surrounding public sector organizational performance, the authors review 110 performance criteria
and identified six performance distinctions that can be used to improve one’s understanding of the
processes that go into determining public organizational performance (Andersen et al., 2016).
These six performance distinctions include: stakeholders, formality, inherent subjectivity, type of
process focus, type of product focus, and unit of analysis (Andersen et al., 2016). In terms of
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stakeholders, it is important to consider who decides what the criteria is for good performance. It
is also important to identify whether the performance criteria are formal (i.e., written goals) or
informal (i.e., implicit expectations) as well as if the performance criteria are based on perceptions
or on some exterior phenomenon. With regard to type of process and product focus, one must
consider who is involved in service delivery and whether the product is output or outcome focused,
respectively. Finally, it is critical to assess the unit of analysis or level (e.g., individual,
organizational, program) the performance is being assessed. In sum, these six distinctions show
the importance of understanding and assessing the processes used to determine organizational
performance in the public sector. Now we turn to flood risk management performance in particular,
the focus of the present study.

Measuring Flood Risk Management Performance
The field of flood risk management has also experienced challenges in assessing
performance. To date, most flood risk management performance measures are dichotomous and
output focused. That is, they are concerned with whether or not something was conducted, adopted,
implemented, or verified. Consider, for example, a few of the State of Florida’s floodplain
performance measures: “adopt State model flood damage prevention ordinance coordinated with
the Florida Building Code and provide evidence that floodplain staff coordinate with the building
official; conduct annual inspections of development in special flood hazard areas and annually
report identified compliance issues resolved through enforcement and mitigation to the maximum
extent possible; and adopt and implement a flood zone permit application for regulating all
development in special flood hazard areas with procedures and checklists approved by State and
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FEMA Region IV staff for use by the community” (Florida Division of Emergency Management,
2018).
Some flood risk management scholars have aimed to move past output-based performance
measures and move towards outcome-based performance measures. This generally includes
determining the effect of some mitigation strategy on flood losses at the community-level (Brody
et al., 2007, 2008; Highfield & Brody, 2013). Brody and colleagues (2007), for example, assessed
the relationship between planning and development decisions on property damage in Florida.
These authors also examined the relationship between modifications to the built environment and
flood impacts in Texas (Brody et al., 2008). In addition, Brody and Highfield (2013) studied the
effect of open space protection on flood damage. Furthermore, Kousky et al. (2013) examined the
cost-effectiveness of mitigation strategies, namely the use of green infrastructure. Finally,
Davlasheridze, Fisher-Vanden, and Klaiber (2017) examine the effectiveness of FEMA
expenditures on hurricane-related property losses.
Scholars have also aimed to move towards more outcome-based performance measures by
evaluating communities’ level of flood resilience. Keating et al. (2017) define flood resilience as
the ability for a community “to pursue its social, ecological, and economic development and
growth objectives, while managing its disaster [flood] risk over time in a mutually reinforcing
way” p. 78). Flood resilience can be viewed through a variety of lenses and dimensions like
engineering, systems, and complex adaptive systems (McClymont, Morrison, Beevers, & Carmen,
2019). Engineering resilience focuses on the ability of a system to bounce back in the event of a
shock (Serre & Barroca, 2013). This primarily entails focusing on the 4Rs of resilience—
redundancy, resourcefulness, rapidity, and robustness (Bruneau, 2006). Systems resilience differs
from engineering resilience as it stresses the need for a system to maintain function in the event of
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a shock (Beevers, Walker, & Strathie, 2016). Complex adaptive systems resilience takes systems
resilience one step further as it not only refers to a system’s ability to maintain function in the
event of a shock, but also refers to a system’s ability to adapt and transform. McClymont et al.
(2019), specifically state that a complex adaptive system has “the ability to withstand, recover
from, and reorganize in response to crisis” (p. 3).
A handful of scholars have taken these different perspectives to develop frameworks for
measuring community resilience. Cutter et al.’s seminal (2008) piece, for example, introduced the
Disaster Resilience of Place (DROP) model. The DROP model shows the relationship between
resilience and vulnerability and identifies several community resilience indicators that span over
six categories—ecological resilience, social resilience, economic resilience, institutional
resilience, infrastructure resilience, and community competence. Bakkensen et al. (2017)
examined the Cutter’s model as well as other disaster resilience indices to empirically validate
disaster declarations, fatalities, and losses. The results from their analyses indicated that not all
resilience indices are created equal. That is, not all equally explain disaster declarations, fatalities,
and losses. More recently, Keating et al. (2017) worked with the Switzerland government to
develop a community flood resilience measurement tool. This tool consists of 44 indicators that
correspond to the 5Cs of resilience—human capital, social capital, financial capital, natural capital,
and physical capital. What is particularly useful for practitioners and scholars alike is that this tool
is designed to compare pre-flood characteristics to post-flood outcomes. That is, the tool captures
pre-flood (baseline) as well as post-flood resilience scores).
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Determinants of Flood Risk Management Performance
As previously mentioned, flood risk management performance has historically been
measured by assessing whether local communities have adopted a series of mitigation measures
as well as their ability to reduce flood losses and increase their resilience to future flood disasters.
The following paragraphs review this growing body of research to identify the factors influencing
flood risk performance. These factors are organized into three categories—flood risk factors,
socioeconomic factors, and organizational factors. Flood risk factors refer to things like the
percentage of the community located in a floodplain as well as prior flood experience. Community
factors refer to the composition of the community like sociodemographic characteristics as well as
changes in population. Finally, organizational factors refer to the character and composition of
organizations within a community and includes things like organizational capacity.

Flood Risk Factors
Floodplain Percentage
Studies have indicated that communities with higher floodplain percentages are
significantly more likely to experience flood impacts (Highfield & Brody, 2013). As a result, there
is a common assumption that communities with higher floodplain percentages will be significantly
more likely to adopt mitigation measures. Interestingly, however, studies have shown mixed
results. For example, some studies have found that communities with higher floodplain
percentages are less likely to adopt mitigation measures or to have obtained more points under the
CRS program (Brody et al., 2009, 2010; Zahran et al., 2010). Yet, other studies like Sadiq and
Noonan’s (2015) analysis of participation the CRS program have shown communities with higher
percentages of areas covered by water are significantly more likely to participate in the CRS, and
therefore adopt a variety of mitigation activities.
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Flood Frequency
Studies have empirically shown a relationship between flood frequency and the adoption
of mitigation measures. Zahran, Brody, Highfield, and Vedlitz (2010), for example, found that
communities experiencing floods more frequently are significantly more likely to have obtained
more CRS points, indicating they have engaged in more or more difficult mitigation activities.
Similarly, Brody, Zahran, Highfield, Bernhardt, and Vedlitz (2009) show that flood frequency also
influences the intensity of CRS participation.
Recent Flood Disaster
Studies have also shown that communities experiencing a flood disaster more recently are
more likely to report having adopted a series of mitigation measures. For example, Brody, Kang,
and Bernhardt’s (2010) study of the adoption of structural and non-structural mitigation measures
in Texas and Florida revealed that recent flood events, measured as the number of years between
the most recent flood event and the time of the survey, was positive and significantly related to the
implementation of structural mitigation measures.

Community Factors
Population Density
Population density refers to the number of individuals residing in a community divided by
the total land area. Furthermore, it is a conventional measure for determining whether an area is
more rural or urban. Studies examining the relationship between population and flood loss,
damage, or casualties have found that communities with higher population densities are
significantly more likely to experience flood injuries and fatalities (Zahran, Brody, Peacock,
Vedlitz, & Grover, 2008). A later study by Zahran and colleagues (2010) also showed population
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density is positively associated to acquiring more points under the CRS program. Highfield and
Brody (2013) found a positive and significant relationship between population size and flood
impacts. Together, these studies indicate that communities with higher population densities are not
only more likely to adopt mitigation measures, but they are also more likely to experience flood
impacts.
Housing Values
Studies have also shown a positive relationship between higher housing values and flood
property damage (Brody, Zahran, Maghelal, Grover, & Highfield, 2007). This relationship is
explained by the fact that counties with more wealth have more to lose during a flood disaster. In
addition, studies on the CRS have shown that communities with higher housing values are
significantly more likely to participate in the CRS program (Sadiq & Noonan, 2015).
Education
Brody, Kang, and Bernhardt (2010) found that communities with higher education levels
were significantly more likely to adopt non-structural mitigation measures. In fact, education level
was a stronger predictor of the adoption of non-structural mitigation measures than flood risk
measures. Other scholars have found similar results. Specifically, using national-level data on the
CRS program, Sadiq and Noonan (2015) and Zahran et al. (2010) found that communities with
higher percentages of college educated individuals were significantly more likely to participate in
the CRS and have more CRS points, respectively.
Social Vulnerability
Social vulnerability refers to several community characteristics like the percentage of nonwhites or individuals living in poverty as well as the median household income (Zahran, Brody,
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Peacock, Vedlitz, & Grover, 2008). Communities with higher social vulnerability scores are more
likely to experience flood consequences. Zahran et al.’s (2008) study of Texas communities found
that jurisdictions with higher percentages of poor and minority groups were significantly more
likely to experience injury and death from floods. Studies have also shown that communities with
higher median household incomes are more likely to participate in the CRS and obtain higher CRS
scores than communities with lower median household incomes (Sadiq & Noonan, 2015; Zahran
et al., 2010).

Organizational Factors
Organizational Capacity
Organizational capacity represents an additional factor influencing flood risk management
performance. Brody and colleagues (2009, 2010) for example, evaluated the extent to which
organizational capacity influenced the adoption of flood mitigation measures in coastal Texas and
Florida. They measured organizational capacity using a 15-item index that included the community’s
level of commitment to flood resilience planning, available staff and other personnel, the quality of
flood data, among other things. Using data gathered from nearly 100 floodplain managers, the authors
found a positive and significant relationship between organizational capacity and the adoption of both
structural and non-structural flood mitigation measures (Brody et al., 2009, 2010). Other studies have
found a positive and significant relationship between resource availability and the adoption of riskreducing measures at the organizational level (Mileti, Darlington, Fitzpatrick, & O’Brien, 1993;
Dahlhamer & D’Souza, 1997; Meyer-Emerick & Momen, 2003; Sadiq, 2010).
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CRS participation
The decision to participate in the CRS is made by local decision makers including
floodplain managers, elected officials, and other local government staff. Studies have shown
communities participating in the CRS experience fewer flood losses in comparison to communities
not participating in the program. Brody, Zahran, Highfield, Grover, & Vedlitz (2007), for example,
found that Texas communities with more CRS points experienced significantly less flood damage
between the years 1997 and 2001. Similar results were found in a sample of Florida communities
(Brody, Zahran, Maghelal, Grover, & Highfield, 2007).

Theoretical Framework and Hypotheses
Currently, there is no comprehensive theory explaining the use of evidence to inform decision
making in the public sector. However, as shown in the first section of this literature review, there are
some assumptions about when organizations are more likely to foster a culture that values and uses
evidence. Acknowledging the absence of a comprehensive theory on the use of evidence-based
decision making in the public sector, this study draws on one of the most popular decision-making
theories—the theory of bounded rationality. Herbert Simon’s theory of bounded rationality has and
continues to be a prominent theory used by public policy and administration scholars. At the core of
this descriptive theory is that decision makers are not completely rational actors; they are limited by
cognitive and environmental constraints (Simon, 1982, 1996). Specifically, although decision makers
intend to be rational, cognitive and environmental restrictions prevent them from operating in a fully
rational manner. Memory, attention span, information-processing capabilities and so forth limit a
person’s ability to achieve complete rationality (Smith & Larimer, 2016).
Simon argues that complete rationality is unattainable for three main reasons (Smith &
Larimer, 2016). First, rationality requires the knowledge and anticipation of the consequences for
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each policy choice. Second, because most consequences are not revealed until the future, decision
makers must rely, at least in part, on their imagination. Third, complete rationality requires
decision makers to make a choice out of all potential alternatives; policymakers generally do not
have a complete list of alternatives. They do not operate with complete information or engage in
exhaustive cost-benefit analyses when making decisions. Instead, they make compromises,
adapting to the situation at hand (Rainey, 2001). This is referred to as satisficing. Satisficing allows
decision makers to make decisions that, although not completely rational, are capable of solving
the issue at hand. In other words, decision makers aim to make the best decision given the situation.
Importantly, this allows decision makers aim to make “good enough” decisions (Rainey, 2000).
Simon contrasted the debate between complete and bounded rationality as one between
“substantive” and “procedural” rationality (Smith & Larimer, 2016). Substantive rationality
assumes the tenets of complete rationality as conceived in economics. That is, people have
complete information before making a decision, weighing the costs and benefits of all alternatives.
Bounded rationality, by contrast, is best characterized as “procedural” rationality and is most
closely associated with the field of cognitive psychology. People are limited in their mental
abilities to process incoming information. This in turn limits their ability to conduct comprehensive
informational searches when considering policy alternatives or goals of a particular policy.
Procedural rationality implies that decision makers rely on mental shortcuts when processing
incoming information.
The theory of bounded rationality provides a good foundation for understanding evidence
cultures and performance. Specifically, this theory asserts that organizations will never truly be
able to base all decisions on evidence. This is because organizations will neither have all the
evidence on a given issue available to them nor will they have the capabilities or the time to weigh
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the costs and benefits of each choice. Instead, organizations will satisfice, making “good enough”
decisions. While these “good enough” decisions might be based, in part, on evidence, they are also
likely to be based on intuition and gut feelings.
Figure 1 displays the theoretical framework underpinning this study. This theoretical
framework serves as a model for developing a theory of evidence cultures and performance. This
model asserts that organizations with a culture that values evidence will be more likely to use
evidence to inform decision making. It then asserts that organizations that use evidence to inform
decision making will experience better flood risk management performance outputs and outcomes.
In line with the theory of bounded rationality, I recognize that additional factors have to be in
place. That is, a culture that values evidence hinges upon internal and individual factors.
Furthermore, flood risk management performance is influenced by other factors, namely flood
risk, organizational, and community factors.
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Theory of evidenceinformed decision making
and performance

Figure 1.

Organizational culture
that values evidence
(higher NERD score)

Organization will experience
better flood risk management
performance outputs (flood
mitigation breadth and depth)
and outcomes (flood
resilience)

Organizational and
Individual Factors

Flood Risk, Organizational,
and Community Factors

Organizational culture
that does not value
evidence
(lower NERD score)

Organization will experience
worse flood risk management
performance outputs (flood
mitigation breadth and depth)
and outcomes (flood
resilience)

Theoretical framework showing the relationship between evidence cultures, evidence-informed decision making, and
performance.
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Based on the above model and the literature reviewed in the previous sections, this study tests
five hypotheses in the context of organizations responsible for flood risk management at the local level.
Table 2 shows how the five hypotheses are connected to the study research purposes and questions.

Table 2.

Summary of Research Purposes, Questions, and Hypotheses.

#

Research Purpose

Research Question

Hypothesis

1

Determine the extent to which
organizations responsible for
managing flood risks exhibit a
culture that uses evidence to inform
decision making.

To what extent do organizations
exhibit a culture that uses
evidence to inform decision
making?

NA

2

Determine the predictors of an
organization exhibiting a culture
that uses evidence to inform
decision making.

What are the predictors of an
organization that uses evidence
to inform decision making?

Organizational and individual
factors will influence the extent
to which organizations exhibit a
culture that uses evidence to
inform decision making.

3

Determine whether organizations
exhibiting a culture that uses
evidence to inform decision making
experience better flood risk
management performance outputs
and outcomes.

Do organizations exhibiting a
culture that uses evidence to
inform decision making
experience better flood risk
management performance
outputs and outcomes?

Organizations with higher levels
of evidence-informed decision
making will outperform
organizations with lower levels
of evidence-informed decision
making.

4

Determine the types of evidence
organizations use to manage flood
risks.

What types of evidence—
scientific or professional—do
organizations primarily use to
manage flood risks?

Organizations will be more
likely to use professional
evidence to manage flood risks.

5

Determine the type of evidence that
is associated with better flood risk
management performance outputs
and outcomes.

What type of evidence—
scientific or professional—is
associated with better flood risk
management performance
outputs and outcomes?

Organizations with higher levels
of scientific evidence usage will
outperform organizations with
higher levels of professional
evidence usage.

6

Determine whether knowledge of an
effective flood risk management
program for improving
organizations’ ability to deal with
potential climate change impacts
influences an organization’s decision
to adopt the program.

Does knowledge of an effective
flood risk management program
to deal with potential climate
change impacts influence
organizations’ decision to
participate in the program?

Knowledge of an effective flood
risk management program will
influence organizations’
decisions to participate in a
program to deal with potential
climate change impacts.

41

CHAPTER 3: METHODS AND DATA
This chapter outlines the data and methods used to answer the research questions. It
specifically describes the research design, unit of analysis and observation, data collection
procedures, and study variables.

Research Design
This study employs a cross-sectional, quantitative research design. Specifically, this study
gathered data through an online survey of local floodplain managers in Florida and Texas. This
study also uses secondary data gathered from FEMA and the US Census Bureau to obtain
information on a handful of variables such as flood claims and population size, respectively. The
primary and secondary data were combined for univariate, bivariate, and multivariate analyses.

Sampling and Data Collection Procedures
Prior to starting this research, I submitted all documents to the University of Central
Florida’s Institutional Review Board (IRB). The University of Central Florida’s IRB ensured all
ethical standards were met and the rights and welfare of respondents. In addition, I maintained all
ethical standards, including maintaining the confidentiality of all participants.
The unit of observation in this study is the floodplain manager operating at the local level,
which includes both cities and counties. However, the unit of analysis is the public organization
the floodplain manager is employed by. For example, a local floodplain manager is generally
employed in the zoning, community development, or public works department in a local
government. Using the city or county department as the unit of analysis is appropriate as local
flood risk management decisions are made at both of these levels (Sadiq, Tyler, & Noonan, 2019).
All local floodplain managers in Florida and Texas were asked to participate in the research.
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Hence, this study employs a census sampling design as it examines the entire population of local
floodplain managers in the Florida and Texas.
An online survey was administered to local floodplain managers in Florida and Texas
through Qualtrics, an online survey software platform. The online survey instrument contained 34
questions, with most of the questions employing a Likert scale and some questions including a list
of items to rate. Using Likert scale questions is common in both public administration and flood
management research (Brody et al., 2009; Hall & Van Ryzin, 2019).
To identify local floodplain managers, I contacted both states’ floodplain managers,
requesting a current list and contact information of floodplain managers in their state. Both states
agreed to provide contact lists for local floodplain managers. The list for Texas consisted of 1,170
unique names and email addresses, and the list for Florida consisted of 482 unique names and
email addresses. I sent the survey to the combined 1,652 unique names and email address on
August 10, 2020. A total of 71 emails were undelivered and bounced back. This brought the total
sample to 1,581 usable email addresses. I sent survey reminders on August 19, 2020, and again on
September 9, 2020. A total of 342 floodplain managers responded to the survey in some capacity,
resulting in a response rate of approximately 22%. A total of 258 floodplain managers responded
to the survey in its entirety or close to its entirety. A 22% response rate is lower than expected
given that previous studies on floodplain managers in Florida and Texas yielded response rates of
35% and 39%, respectively (Brody et al., 2010). However, it is important to note the survey was
administered during the COVID-19 pandemic, where floodplain managers were likely assigned a
role to aid local COVID-19 response efforts, and thus had limited time to complete the survey.
The secondary data were gathered from FEMA and the US Census Bureau. Data from
FEMA provided information on the number of flood claims each community that participated in
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the survey experienced between 2010 and 2020. Data from the US Census Bureau provided
information on a variety of community characteristics like population size, median household
income, educational level, and social vulnerability (i.e., percent minority and poverty rate). To be
able to use these secondary data, I must have knowledge of the city or county the floodplain
manager works for. As a result, I asked survey respondents to indicate what city or county they
work for. I then used this information to search the US Census’ American Community Survey and
FEMA’s datasets to identify relevant variables for each community and merged this data with the
survey data.

Study Variables
This study identifies and measures a series of variables to determine the predictors of and
the relationship between evidence cultures and flood risk management performance. When
examining the predictors of evidence-informed decision making, evidence-informed decision
making serves as the dependent variable. However, when examining the relationship between
evidence-informed decision making and flood risk management performance, it serves as the
primary independent variable. Consequently, this study organizes variables into seven categories
that align with the theoretical framework presented in the previous chapter. These seven categories
include: flood performance variables, flood risk variables, community variables, organizational
flood variables, evidence variables, organizational evidence variables, and individual variables.
Whereas flood risk, community, and organizational flood variables are expected determinants of
flood risk management performance, organizational evidence and individual variables are
expected determinants of evidence-informed decision making. The following paragraphs describe
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how each of these variables are measured (see Table 4 for a summary of each variable’s description
and data source).

Flood Performance Variables
Flood performance is measured through three output-based flood performance measures and
one outcome-based flood performance measure. The three output-based performance measures are
perception of flood performance, flood risk management breadth, and flood risk management depth
(Brody et al., 2009). Perception of flood performance is measured by asking respondents, “All things
considered, how would you rate your jurisdiction’s performance in managing flood risks (from very
poor to very good)?” Flood risk management breadth and depth are operationalized using an index that
consists of the 19 CRS activities as well as Florida’s seven floodplain management performance
measures (https://www.floridadisaster.org/globalassets/dem/mitigation/fmap/performance-measuresfinal-1-15-2018-printable-only.pdf). In total, 37 activities were measured. The reason there are 37
measures as opposed to 26 measures (19 CRS activities + 7 Florida floodplain management
performance measure) is that I modified some of the measures to ensure they were mutually exclusive.
For example, one of the 19 creditable activities is “Encourage communities to properly inspect and
maintain levees and to identify impending levee failures in a timely manner, disseminate warnings to
appropriate floodplain occupants, and coordinate emergency response activities to reduce the threat to
life and property.” I created three different measures for this to ensure each measure was mutually
exclusive and clear: (1) Inspecting and/or maintaining levees; (2) maintaining a system to advise the
public when there is a threat of a levee failure or overtopping; and (3) conducting an exercise to practice
coordinating the response to a levee failure or overtopping. All 37 measures were then used to measure
flood risk management depth and breadth. Flood risk management breadth involves summing the total
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number of flood risk management activities used and dividing it by 37 (Brody et al., 2009). Flood risk
management depth refers summing the total observed scores across all flood risk management
activities and dividing it by the total possible score for all measures (Brody et al., 2009).
Given that some of these activities are costlier and more time-consuming (Sadiq, 2009), I
assigned a weight to each item. The amount of weight was loosely determined by the number of
CRS points gained for each activity. For example, communities implementing costlier and more
extensive flood measures like acquiring, relocating, or otherwise clearing existing buildings out of
the flood hazard area receive more CRS credit points than less extensive and expensive measures
such as providing links to digital Flood Insurance Rate Maps (FIRMS) and elevation certificates
on a community website. The weights range from one to four, where less extensive measures are
weighted with a one and more extensive measures are weighted with a four. I decided to include
weights ranging from one to four as opposed zero and one to better account for the diversity of
costs to implement various flood risk management measures.

Table 3.

Flood Performance Measures

Flood Performance Measure

Weight

Adopting and/or implementing a flood damage prevention ordinance

2

Conducting annual inspections of development in SFHAs

1

Adopting a flood zone permit application for regulating all development in SFHAs

1

Verifying accurate completion of all Elevation Certificates before vertical construction and prior to
issuance of certificates of occupancy

1

Disseminating letters to utility companies concerning tanks that must be elevated or anchored and heating, 1
ventilation, and air conditioning (HVAC) equipment that must be elevated above the Base Flood
Elevation (BFE)
Developing and/or implementing “Substantial Improvement/Substantial Damage” determination procedures

1

Providing links to digital Flood Insurance Rate Maps (DFIRMS) and Elevation Certificates on your
community website

1

Retrofitting buildings so they suffer no/minimal damage when flooded

3
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Flood Performance Measure

Weight

Constructing flood control projects that reduce the risk of flood waters reaching buildings

3

Keeping streams, channels, and/or storage basins clear of debris

2

Inspecting and/or maintaining levees

1

Maintaining a system to advise the public when there is a threat of a levee failure or overtopping

1

Conducting an exercise to practice coordinating the response to a levee failure or overtopping

2

Encouraging states to provide dam safety information to communities

1

Maintaining a system to advise the public when there is a threat of a dam failure

2

Conducting an exercise to practice coordinating the response to a dam failure

2

Acquiring, relocating, or otherwise clearing existing buildings out of the flood hazard area

4

Maintaining correct FEMA Elevation Certificates and other needed certifications for new and
substantially improved buildings in SFHAs

1

Providing the public with information about the community’s FIRMs

1

Providing the public with information about areas with flood problems (i.e., flood depths, past flooding, etc.)

1

Designing and carrying out public outreach projects to increase flood hazard awareness

1

Disclosing a property’s potential flood hazard to prospective buyers

1

Providing residents with detailed information needed to increase their flood hazard awareness (i.e.,
posting or linking real time gauge information, posting elevation certificates, etc.)

1

Providing one-on-one help to people who are interested in protecting their property from flooding

1

Encouraging residents to purchase flood insurance

1

Improving the quality of local flood maps

2

Promoting open space in flood-prone areas

4

Protecting and/or enhancing the natural functions of floodplains

4

Adopting policies and/or regulations that exceed minimum NFIP standards

4

Making community floodplain data more accessible, current, useful, and/or accurate

1

Preventing future development from increasing flood hazards to existing development

2

Developing and/or implementing policies to protect hydrologic functions within a watershed

2

Developing and/or implementing policies to improve water quality

2

Developing and/or maintaining a community-wide floodplain management plan

2

Developing and/or maintaining a flood warning and response plan

2

Developing and/or maintaining a system that predicts flood elevations and arrival times at specific
locations

1

Conducting an exercise to practice coordinating flood response activities

2

Source: FEMA (2017); Florida Division of Emergency Management (2018)
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The outcome-based flood performance measure is flood resilience. Flood resilience is
operationalized using a modified version of Valero, Jung, and Andrew’s (2015) organizational
resilience index. Respondents were asked, “On a scale of one (strongly disagree) to five (strongly
agree), to what extent do you agree with the following statements: (1) my organization has the
capability to overcome operational disruptions immediately caused by a flood; (2) my organization
can quickly provide assistance to flood victims with the resources we have; (3) my organization is
resourceful to meet the needs of flood victims; (4) my organization has the ability to carry out
routine tasks, and at the same time, help victims and their communities to cope with floods.”

Flood Risk Variables
Flood risk is measured using three variables—frequency of flood disasters, flood claims
and recent flood disaster. Frequency of floods and recent flood disaster was measured by asking
respondents how many presidential flood disasters has their community experienced since 2010
and when was their most recent presidential flood disaster, respectively. Flood claims was
measured by determining each respondents’ city or county’s cumulative number of FEMA flood
claims data between 2010 and 2020. Recent flood disaster was measured by asking respondents
the number of years that have passed from the most recent flood disaster and the survey.

Community Variables
Community variables refer to variables related to the composition of each locality. They
are included in this study as prior scholars have found certain types of communities are more likely
to adopt mitigation measures and experience fewer flood losses (Brody et al., 2007, 2010; Sadiq
& Noonan, 2015; Zahran et al., 2008, 2010). Five community variables are included in this study—
population size, educational level, median household income, percent of population that is white,
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and poverty rate. All of these variables will be captured using data from the US Census Bureau’s
American Community Survey. Population size is measured by the number of people residing in
the locality. Educational level is operationalized as the percentage of the population that has
obtained a bachelor’s degree and higher. Median household income is the median income for
households located in the locality. Finally, the poverty rate is measured as the percentage of
households falling below the poverty threshold (US Census, n.d.).

Organizational Flood Variables
Organizational flood variables represent two variables expected to be associated with
flood risk management performance—organizational capacity and CRS participation.
Organizational capacity is measured using Brody et al.’s (2009, 2010) 16-item organizational
capacity index. Specifically, floodplain managers will be asked, “On a scale of one (very weak)
to five (very strong), over the last two years, how strong would you say the following
characteristics have been in your organization: (1) commitment to planning for a flood resilient
community; (2) interest from elected public officials in planning for a flood resilient community;
(3) sharing of information among staff members (in the same organization or in other
organizations within the jurisdiction); (4) verbal communication among staff members (in the
same organization or in other organizations within the jurisdiction); (5) sharing financial
resources among staff members (in the same organization or in other organizations within the
jurisdiction); (6) establishment of informal or personal networks among staff members (in the
same organization or in other organizations within the jurisdiction); (7) degree of leadership in
the organization’s administration; (8) available financial resources to plan effectively for a flood
resilient community; (9) available staff and other personnel to plan effectively for a flood resilient
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community; (10) quality of data (e.g., flood vulnerability, natural resources, GIS data layers, etc.);
(11) degree of public participation/involvement in the planning process; (12) ability to adjust
policies in response to a flood related problem (i.e., be flexible and adaptive in planning
approaches); (13) ability to think and plan long range (20+years); (14) ability to make policies
that recognize an interaction between human and ecological systems; (15) ability to hire/retain
key staff members over the long term; (16) ability to adjust local policy in response to declining
downstream water quality.
CRS participation is also included in this study as studies have shown communities
participating in the CRS experience fewer flood losses in comparison to communities not
participating in the program (Brody et al., 2007; Davlasheridze, 2013; Highfield, Brody, &
Blessing, 2014; Li, 2012). This is operationalized by asking survey respondents whether their
locality currently participates in the CRS. Communities that do participate in the CRS were then
asked what class they currently participate at.

Evidence Variables
Evidence variables include three distinct variables—evidence-informed decision making,
scientific evidence, and professional evidence. Evidence-informed decision making is
operationalized using Hall and Van Ryzin’s (2019) NERD instrument. Specifically, respondents
were asked, “On a scale of one (strongly disagree) to five (strongly agree) to what extent do you
agree with the following statements: (1) my organization values proven results, (2) my
organization regularly evaluates its programs and activities, (3) we take an evidence-based
approach to most things in my organization, (4) we don’t do much to track our organization’s
outcomes, (5) program analysis does little to help my organization get things done, and (6) my
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organization doesn’t rely much on research findings to guide the work it does.” The latter three
variables were reversely coded. A higher level of NERD indicates higher levels of evidenceinformed decision making in that organization.
Scientific and professional evidence are measured using Jennings and Hall’s (2012) study
as a foundation. Scientific evidence was operationalized by asking respondents, “On a scale of one
(never) to five (frequently), how often does your organization use the following sources of
evidence to inform their decision-making: (1) academic research studies, (2) policy/program
evaluations, and (3) performance measures?” Finally, professional evidence was measured by
asking respondents, “On a scale of one (never) to five (frequently), how often does your
organization use the following sources of evidence to inform their decision-making: (1)
city/county staff, (2) professional field experience, and (3) professional associations/accrediting
bodies?”

Organizational Evidence Variables
Organizational evidence variables refer to variables that are found to be predictors of
evidence-informed decision-making in organizations. These differ from organization flood
variables as organizational variables refer to variables that are found to be predictors of
organizational flood performance. Three variables are included in the organizational evidence
variables category—availability of scientific information (Jennings & Hall, 2012; Newman,
Cherney, & Head, 2011; Maynard, 2006), employee capacity (Hall & Van Ryzin, 2019;
Jennings & Hall, 2012), and decision concern and risk (Jennings & Hall , 2012; Maynard, 2006).
Availability of scientific evidence is measured by asking respondents, “On a scale of one (never
available) to five (generally available), to what extent are the following sources evidence
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available to those in your organization: (1) academic research, (2) policy and program
evaluations, and (3) performance data” (Jennings & Hall, 2012). Employee capacity is
operationalized by asking respondents, “On a scale of one (not at all comfortable) to five (very
comfortable, how comfortable do you feel (1) conducting research and/or policy and program
evaluations, (2) analyzing data, and (3) using statistics.” Decision concern and risk also uses a
3-item Likert scale and asks respondents, “On a scale of one (strongly disagree) to five (strongly
agree), to what extent do you agree that (1) flooding is a concern, (2) flooding is a risk to
residents in your community, (3) and reducing the risk of flooding is a top priority?”

Individual Variables
Finally, this study contains nine individual variables—education, race, age, gender,
tenure, professional accreditation, job satisfaction, transformational leadership, and public service
motivation. These variables are included because prior studies have shown them to be related to
the use of evidence-informed decision making (Hall & Van Ryzin, 2019). Education is measured
by asking respondents the highest level of education they have completed. Race and gender are
both measured dichotomously (0=minority, male; 1=white, female). Professional accreditation is
also measured dichotomously by asking respondents whether they have completed the
Association of State Floodplain Manager’s Certified Floodplain Manager program. Tenure is
operationalized as the number of years the respondents has worked as the floodplain manager.
Transformational leadership is measured using Valero, Rivera, and Andrew’s (2015) modified
index. Specifically, respondents will be asked, “On a scale of one (strongly disagree) to five
(strongly agree), to what extent do you agree with the following statements: (1) I act in ways that
build my respect; (2) I express a compelling vision of the future; (3) I seek different perspectives
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when solving problems; (4) I consider myself to have different needs, abilities, and aspirations
from others.” Public service motivation is operationalized using Coursey and Pandey’s (2007)
10-item index. Respondents will specifically be asked, “On a scale of one (strongly disagree) to
five (agree), to what extent do you agree with the following statements: (1) politics is a dirty
word; (2) the give and take of public policy-making does not appeal to me; (3) I don’t care much
for politicians; (4) I unselfishly contribute to my community; (5) meaningful public service is
very important to me; (6) I would prefer seeing public officials do what is best for the community
even if it harmed my interests; (7) I consider public service my civic duty; (8) It is difficult for
me to contain my feelings when I see people in distress; (9) I am often reminded by daily events
about how dependent we are on one another; (10) I have little compassion for people in need who
are unwilling to take the first step to help themselves.” Items one, two, and 10 will be reversed
coded. Finally, job satisfaction is measured by asking respondents, “On a scale of one (not at all
satisfied) to five (very satisfied), all things considered, how satisfied are you with your current
job?” (Steijn, 2004).

Table 4.

Study variables, measurement, and data sources.

Variable

Description

Data Source

Sum of total number of flood performance measures
implemented divided by total number of possible flood
performance measures

Survey

Flood Performance Variables
Flood Risk Management
Breadth

Flood Risk Management Depth Sum of the total observed scores across all flood performance
measures divided by the total possible score for all measures

Survey

Perceptions of Flood
Resilience

5-item Likert scale index assessing floodplain managers’
perceived level of flood resilience

Survey

Perceptions of Flood
Performance

Perception of floodplain managers’ perceived flood performance

Survey

Flood Risk Variables
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Variable

Description

Data Source

Presidential Disaster
Declarations

Number of presidentially-declared flood disasters since 2010 and
survey

Survey

Flood Claims

Number of NFIP flood claims between 2010 and 2020

FEMA

Population Size

Number of people residing in the locality

Census

Educational Level

% of population that has obtained a bachelor’s degree

Census

Median Household Income

Median income for households in the locality

Census

Percent White

% of population that is White

Census

Poverty Rate

% of population living below the poverty threshold

Census

Organizational Capacity

16-item Likert scale assessing organizations’ capacity to manage
floods

Survey

CRS Participation and CRS
Class

Participation and non-participation in the CRS (1=participant;
0=non-participant); Locality’s CRS class if participant (0=nonparticipant)

Survey

NERD (Evidence-Informed
Decision Making)

6-item Likert scale assessing usage of evidence to inform
decision making

Survey

Professional Evidence

3-item Likert scale assessing usage of professional sources of
evidence

Survey

Scientific Evidence

5-item Likert scale assessing usage of scientific sources of
evidence

Survey

Community Variables

Organizational Flood Variables

Evidence Variables

Organizational Evidence Variables
Availability of Scientific
Information

3-item Likert scale assessing the availability of scientific
evidence

Survey

Employee Capacity

3-item Likert scale assessing employees’ capacity to use
evidence

Survey

Decision Concern and Risk

3-item Likert scale assessing perceptions of flood concern and
the risk of flooding to residents

Survey

Education

Highest level of education completed by floodplain manager

Survey

Race

Floodplain manager is white

Survey

Age

Age of floodplain manager

Survey

Gender

Floodplain manager is female

Survey

Tenure

Number of years working as floodplain manager

Survey

Individual Variables
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Variable

Description

Data Source

Professional Accreditation

Floodplain manager is a Certified Floodplain Manager (CFM)

Survey

Transformational Leadership

4-item Likert scale assessing floodplain managers’ level of
transformational leadership

Survey

Public Service Motivation

10-item Likert scale assessing floodplain manager’s level of
public service motivation

Survey

Job Satisfaction

1-item Likert scale assessing floodplain managers’ level of
satisfaction with their job

Survey

For all indices, I calculated Cronbach’s alpha to determine scale reliability (Table 5). All
but one index met Cronbach’s alpha threshold of 0.70, indicating good scale reliability. PSM was
the one variable not meeting the 0.70 threshold.

Table 5.

Cronbach’s Alpha for indices

Index

Cronbach’s Alpha

37 Flood Performance Measures

0.94

4 Perceptions of Flood Resilience

0.90

13 Organizational Capacity

0.95

3 Perceptions of Flood Risk

0.86

6 Norm of Evidence in Decision Making (NERD)

0.86

3 Scientific Evidence

0.79

5 Professional Evidence

0.84

3 Availability of Scientific Evidence

0.81

4 Employee Capacity

0.91

4 Transformational Leadership

0.70

10 Public Service Motivation (PSM)

0.65

Survey Experiment
In addition to exploring the predictors of and the relationship between evidence cultures
and flood risk management, this study employs a survey experiment to determine whether
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knowledge of a program’s effectiveness will influence floodplain managers’ behavior. More
specifically, this study examines whether knowledge of an effective flood risk management
program for improving organizations’ ability to deal with potential climate change influences an
organization’s decision to adopt the program. Survey experiments are a valuable tool that allow
researchers to test causality. In this case, the survey experiment allows me to test whether evidence
of a program’s effectiveness influences behavior.
The survey experiment was administered as follows. Qualtrics randomly distributed the
respondents into a treatment and control group. The treatment received the below script in its
entirety, and the control group received the below script without the underlined sentence. By
randomly assigning groups into treatment and control groups, we can assume they are similar on
all observable and unobservable factors (Maxfield & Babbie, 2014), and therefore conclude any
significant differences between their responses is based solely on the treatment (i.e., knowledge of
the program’s effectiveness). Below is the script of the survey experiment:
Suppose your organization is asked to participate in a new flood risk management
program to improve your organization’s ability to deal with potential climate
change impacts. Researchers have examined this new flood risk management
program in other communities and have determined it is effective at improving
organizations’ ability to deal with potential climate change impacts. Using the
following three-point scale, please indicate the extent to which your organization
would participate in this new flood risk management program: (1) definitely will
participate; (2) might participate; (3) definitely will not participate.
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CHAPTER 4: RESULTS
Chapter 4 presents the results of this study. The chapter begins by presenting the sample
statistics for all respondents, descriptive statistics for all study variables, and all other univariate
analyses. Next, bivariate models are applied to determine correlations between study variables
followed by multivariate models to determine the impact of variables on the established dependent
variables. This chapter concludes by presenting the results of the survey experiment.

Sample and Descriptive Statistics
Table 6 shows the sample statistics. The majority of respondents are male, over 45, white,
have between two and seven years of experience as the floodplain manager, have a bachelor’s
degree, and are conservative-leaning. Additionally, roughly half of respondents have their CFM.
Finally, there was an even spread of respondents from Florida and Texas (121 and 128,
respectively).

Table 6.

Sample statistics

Variable
Gender

Age

Race

Number of Floodplain
Managers (%)
Male

166 (69%)

Female

75 (31%)

Total

241

Less than 30

3 (1%)

30-45

54 (25%)

46-59

90 (42%)

60+

68 (32%)

Total

215

White

210 (88%)

Black or African American

9 (4%)
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Variable

Education

Tenure

CFM

Political Affiliation

State

Number of Floodplain
Managers (%)
American Indian or Alaska Native

2 (1%)

Asian

2 (1%)

Native Hawaiian or Pacific Islander

0 (0%)

Other

17 (7%)

Total

240

Less than a high school diploma

0 (0%)

High school diploma or GED

16 (6%)

Some college

75 (30%)

Bachelor’s degree

103 (41%)

Master’s degree

52 (21%)

Doctorate degree

4 (2%)

Total

250

Less than 2 years

34 (14%)

2-7 years

113 (48%)

8-14 years

54 (23%)

15-20 years

15 (6%)

Over 20 years

20 (8%)

Total

331

Yes

174 (52%)

No

158 (48%)

Total

332

Very Liberal

4 (2%)

Liberal

15 (7%)

Moderate

90 (42%)

Conservative

88 (41%)

Very Conservative

20 (9%)

Total

217

Florida

121 (49%)

Texas

128 (51%)

Total

249
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Table 7 provides the full descriptive statistics for all study variables. As demonstrated
below, the average scores for flood risk management depth and breadth are 0.62 and 0.58,
respectively. Additionally, respondents reported an average score of 4.15 and 3.88 on a scale of 1
to 5 for the variables perceptions of flood resilience and flood performance, respectively.
Floodplain managers’ perceptions of their community’s flood risk were a 3.87 on a scale of 1-5.
Roughly half of respondents’ communities participate in the CRS, and the average CRS Class is a
Class 5. In the past ten years, respondents reported their community experienced an average of
2.97 presidential disaster declarations. In addition, FEMA data indicate respondents experienced
an average of 123.90 NFIP flood claims during the same time period. Moreover, communities
experienced an average of just under three presidential disaster declarations over the past decade.
In regard to evidence-related variables, respondents reported moderate NERD scores,
indicating their organization has a culture that moderately uses evidence to inform decision
making. Specifically, on a scale of 1-6, respondents reported their organization’s NERD score is a
3.17. Respondents also use scientific evidence and professional evidence to inform their decisions.
For example, on a scale of 1-3, respondents reported their use of professional evidence to be a 2.49
and their use of scientific evidence to be a 2.25. In addition, respondents reported moderate scores
for both availability of scientific information and employee capacity.
Aside from the sample statistics above, floodplain managers reported low levels of PSM.
For example, on a scale of 1-10, the average PSM score was 3.57. Transformational leadership
and job satisfaction scores were higher, with an average of 4.01 and 4.15 on a scale of 1-5,
respectively.
Finally, in terms of community characteristics, the average population size and household
income were 182,950 and $61,857, respectively. Moreover, the average community poverty rate
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and percent population with bachelor degree and higher is approximately 14% and 27%,
respectively.

Table 7.

Descriptive statistics for all study variables

Variable

Obs

Mean

Std. Dev.

Min

Max

Flood risk management depth

303

0.62

0.19

0.03

0.95

Flood risk management breadth

302

0.58

0.23

0.03

1

Perception of flood resilience

291

4.15

1.28

1

6

Perception of flood performance

273

3.88

0.94

1

5

Perception of flood risk

272

3.87

0.99

1

5

CRS

273

0.50

0.50

0

1

CRS class

124

6.36

1.62

1

10

NFIP claims (2010-2020)

154

123.90

301.15

0

1,815

Presidential disasters (2010-2020)

291

2.97

1.79

1

5

Organizational capacity

274

3.58

0.85

1

5

NERD

257

3.17

0.39

1

4.5

Professional evidence

258

2.49

0.45

1

3

Scientific evidence

257

2.25

0.52

1

3

Availability of scientific evidence

257

2.24

0.54

1

3

Employee capacity

254

3.84

0.80

1

5

PSM

253

3.57

0.43

1.5

4.6

Transformational leadership

251

4.01

0.54

2.25

5

Job satisfaction

255

4.15

0.86

1

5

Tenure

331

7.30

6.93

-1

49

Age

215

52.81

10.94

23

83

Gender

241

0.31

0.46

0

1

Race

240

0.88

0.33

0

1

Political affiliation

217

3.48

0.83

1

5

Education

250

3.81

0.89

2

6

CFM

332

0.52

0.50

0

1

Community population size

196

182,949.57

542,946.91

132

460.2523

Community poverty rate

196

14.38

7.48

0

37.5
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Variable

Obs

Mean

Std. Dev.

Min

Max

Community bachelor degree

196

27.40

13.91

1

68.2

Community household income

196

61,857.07

28323.02

24271

230.700

Florida

249

0.49

0.50

0

1

Table 8 shows floodplain managers’ responses to Hall and Van Ryzin’s (2018) NERD
index. Specifically, it shows the extent to which floodplain managers view their organization as
demonstrating a culture that values evidence and uses it to inform decision making. Eighty-three
percent of respondents agreed or strongly agreed with the statement, “My department values
proven results.” Additionally, 60% and 77% of respondents agreed or strongly agreed with the
statements, “My department regularly evaluates programs and activities” and “My department
takes an evidence-based approach to most things,” respectively. Fifty-six percent of respondents
disagreed or strongly disagreed with the statement, “My department doesn’t do much to track
outcomes.” In addition, 50% and 59% of respondents disagreed or strongly disagreed with the
statements, “Program analysis does little to help my department get things done” and “My
department doesn’t rely much on research findings to guide the work it does,” respectively.

Table 8.

Floodplain managers’ responses to NERD index

NERD Item

Strongly
Disagree

Disagree

Neither Agree
nor Disagree

Agree

Strongly
Agree

Average

N

My department values
proven results

3

4

36

139

75

4.1

257

(1%)

(2%)

(14%)

(54%)

(29%)

My department regularly
evaluates programs and
activities

5

23

74

108

46

3.7

256

(2%)

(9%)

(29%)

(42%)

(18%)

My department takes an
evidence-based approach
to most things

6

10

44

138

59

3.9

257

(2%)

(4%)

(17%)

(54%)

(23%)

61

NERD Item

Strongly
Disagree

Disagree

Neither Agree
nor Disagree

Agree

Strongly
Agree

Average

N

My department doesn’t
do much to track
outcomes

31

112

78

31

5

2.5

257

(12%)

(44%)

(30%)

(12%)

(2%)

Program analysis does
little to help my
department get things
done

30

98

95

28

6

2.5

257

(12%)

(38%)

(37%)

(11%)

(2%)

My department doesn’t
rely much on research
findings to guide the
work it does

44

108

75

25

5

2.4

257

(17%)

(42%)

(29%)

(10%)

(2%)

Table 9 demonstrates floodplain managers’ use of professional and scientific evidence to inform
decisions. In regard to scientific evidence, performance data are the type of scientific evidence
floodplain managers most frequently use all the time followed by policy and program evaluations.
Academic research was the type of scientific evidence floodplain managers use the least frequently.
Additionally, city/county staff is the type of professional evidence floodplain managers most frequently
use all the time and is closely followed by professional field experience, then FEMA, and then the state
emergency management agency. Information from professional associations was the type of
professional evidence floodplain managers reported using the least frequently.

Table 9.

Floodplain managers’ use of scientific and professional evidence

Type of Evidence

Never

Sometimes

Always

Average

N

Scientific
Evidence

49

156

51

2.0

256

(19%)

(61%)

(20%)

Policy and Program
Evaluations

16

131

109

2.4

256

(6%)

(51%)

(43%)

Performance Data

21

119

116

2.4

256

(8%)

(47%)

(45%)

Academic Research

62

Type of Evidence

Never

Sometimes

Always

Average

N

Professional
Evidence

7

91

159

2.6

257

(3%)

(35%)

(62%)

Professional Field
Experience

9

92

156

2.6

257

(4%)

(36%

(61%)

Professional
Associations

23

131

104

2.3

258

(9%)

(51%)

(40%)

State Emergency
13
Management Agency (5%)

112

131

2.5

256

(44%)

(52%)

Federal Emergency
6
Management Agency (2%)
(FEMA)

108

143

2.5

257

(42%)

(56%)

City/County Staff

Table 10 shows how often floodplain managers’ use the 37 flood risk management
measures. The three most regularly used flood risk management measures include adopting and or
implementing a flood damage prevention ordinance (80%), maintaining correct FEMA Elevation
Certificates and other needed certifications for new and substantially improved buildings in
SFHAs (79%), and preventing future development from increasing flood hazards to existing
development (77%). The three least regularly flood risk management measures include acquiring,
relocating, or otherwise clearing existing buildings out of the flood hazard area (8%), conducting
an exercise to practice coordinating the response to a dam failure (10%), and encouraging states
to provide dam safety information to communities (14%).

Table 10.

Floodplain managers’ use of flood risk management measures

Variable

Never Used

Occasionally Used

Regularly Used

N

Adopting and/or implementing a flood damage
prevention ordinance

28

28

227

283

(10%)

(10%)

(80%)

73

120

(27%)

(45%)

Conducting annual inspections of development in 75
SFHAs
(30%)

63

268

Variable

Never Used

Occasionally Used

Regularly Used

N

Adopting a flood zone permit application for
regulating all development in SFHAs

53

29

198

280

(20%)

(10%)

(70%)

Verifying accurate completion of all Elevation
Certificates before vertical construction and
prior to issuance of certificates of occupancy

25

39

220

(9%)

(14%)

(77%)

Disseminating letters to utility companies
concerning tanks that must be elevated or
anchored and heating, ventilation, and air
conditioning (HVAC) equipment that must be
elevated above the Base Flood Elevation (BFE)

131

50

73

(52%)

(20%)

(29%)

Developing and/or implementing “Substantial
Improvement/Substantial Damage”
determination procedures

62

57

155

(23%)

(21%)

(57%)

Providing links to digital Flood Insurance Rate
Maps (DFIRMS) and Elevation Certificates on
your community website

87

48

143

(31%)

(17%)

(51%)

Retrofitting buildings so they suffer no/minimal
damage when flooded

104

102

54

(40%)

(39%)

(21%)

Constructing flood control projects that reduce
the risk of flood waters reaching buildings

71

108

86

(27%)

(41%)

(32%)

Keeping streams, channels, and/or storage basins 32
clear of debris
(12%)

64

166

(24%)

(63%)

Inspecting and/or maintaining levees

56

14

30

(56%)

(14%)

(30%)

Maintaining a system to advise the public when
there is a threat of a levee failure or overtopping

51

19

50

(42%)

(1

(42%)

Conducting an exercise to practice coordinating
the response to a levee failure or overtopping

69

16

15

(69%)

(16%)

(15%)

Encouraging states to provide dam safety
information to communities

88

23

18

(68%)

(18%)

(14%)

Maintaining a system to advise the public when
there is a threat of a dam failure

68

22

36

(54%)

(17%)

(29%)

Conducting an exercise to practice coordinating
the response to a dam failure

79

29

12

(66%)

(24%)

(10%)

Acquiring, relocating, or otherwise clearing
existing buildings out of the flood hazard area

126

99

21

(51%)

(40%)

(8%)

64

284

254

274

278

260

265

262

100

120

100

129

126

120

246

Variable

Occasionally Used

Regularly Used

N

Maintaining correct FEMA Elevation Certificates 27
and other needed certifications for new and
(9%)
substantially improved buildings in SFHAs

33

230

290

(11%)

(79%)

Providing the public with information about the
community’s FIRMs

22

67

193

(8%)

(24%)

(69%)

Providing the public with information about
areas with flood problems (i.e., flood depths,
past flooding, etc.)

23

76

182

(8%)

(27%)

(65%)

Designing and carrying out public outreach
projects to increase flood hazard awareness

70

79

129

(25%)

(28%)

(46%)

Disclosing a property’s potential flood hazard to
prospective buyers

26

68

164

(10%)

(26%)

(64%)

Providing residents with detailed information
needed to increase their flood hazard awareness
(i.e., posting or linking real time gauge
information, posting elevation certificates, etc.)

80

70

125

(29%)

(25%)

(45%)

Providing one-on-one help to people who are
interested in protecting their property from
flooding

28

84

168

(10%)

(30%)

(60%)

Encouraging residents to purchase flood
insurance

41

69

161

(15%)

(25%)

(59%)

Improving the quality of local flood maps

43

72

150

(16%)

(27%)

(57%)

35

83

153

(13%)

(31%)

(56%)

Protecting and/or enhancing the natural
functions of floodplains

40

70

156

(15%)

(26%)

(59%)

Adopting policies and/or regulations that exceed
minimum NFIP standards

44

56

172

(16%)

(21%)

(63%)

Making community floodplain data more
accessible, current, useful, and/or accurate

35

70

169

(13%)

(26%)

(62%)

Preventing future development from increasing
flood hazards to existing development

19

45

214

(7%)

(16%)

(77%)

Developing and/or implementing policies to
protect hydrologic functions within a watershed

43

68

136

(17%)

(27%)

(55%)

Developing and/or implementing policies to
improve water quality

45

59

145

(18%)

(24%)

(58%)

Promoting open space in flood-prone areas

Never Used

65

282

281

278

258

275

280

271

265

271

266

272

274

278

247

249

Variable

Never Used

Occasionally Used

Regularly Used

N

Developing and/or maintaining a communitywide floodplain management plan

37

43

189

269

(14%)

(16%)

(70%)

Developing and/or maintaining a flood warning
and response plan

62

54

141

(24%)

(21%)

(55%)

Developing and/or maintaining a system that
predicts flood elevations and arrival times at
specific locations

131

51

60

(54%)

(21%)

(25%)

Conducting an exercise to practice coordinating
flood response activities

110

61

83

(43%)

(24%)

(33%)

257

242

254

Bivariate Statistics
Table 11 shows Pearson correlation coefficients for all the study variables. These
correlations identify if any variables are collinear. No variables indicate substantial
multicollinearity; albeit, the variables community bachelor degree and community median
household income are approaching multicollinearity (r=0.79). This is not surprising given that
education and income are generally highly correlated (Wolla, 2017).
Researchers can also use Pearson’s correlations to determine if a bivariate relationship
between the five dependent variables (NERD, flood risk management depth, flood risk
management breadth, perception of flood performance, and perception of flood resilience) and all
variables remain significant while controlling for all other variables in future multivariate models.
In terms of the dependent variable, NERD, there is a significant (at least p<0.10) positive
relationship between NERD and perception of flood performance; perception of flood risk; CFM;
and community household income. There is a significant negative relationship between NERD and
gender, indicating males are significantly more likely to report higher NERD scores.
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Pearson’s correlations also indicate there is a positive and significant (at least p<0.10)
relationship between the dependent variable flood risk management depth and the following
variables: mitigation breadth; flood resilience; perception of flood performance; perception of
flood risk; CRS; organizational capacity; professional evidence; scientific evidence; availability
of scientific evidence; employee capacity; transformational leadership; job satisfaction; tenure;
education; CFM; community population size; community bachelor degree; community median
household income; and state. Additionally, there is a significant (at least p<0.10) negative
relationship between the dependent variable, flood risk management depth, and presidential
disaster declarations, floodplain manager race, floodplain manager political affiliation, and
community poverty rate.
In terms of flood risk management breadth, there is a positive and significant (at least
p<0.10) relationship between this dependent variable and the following variables: mitigation
depth; flood resilience; perception of flood performance; perception of flood risk; CRS;
organizational capacity; professional evidence; scientific evidence; availability of scientific
evidence; employee capacity; transformational leadership; job satisfaction; tenure; CFM;
community population size; community bachelor degree; and state. The only variable that had a
significant (p<0.10) negative relationship was presidential disaster declarations.
In regard to perceptions of flood resilience, there is a positive and significant (at least
p<0.10) relationship between this dependent variable and the following variables: mitigation
breadth; mitigation depth; perception of flood performance; perception of flood risk; CRS; NFIP
claims; organizational capacity; professional evidence; scientific evidence; availability of
scientific evidence; employee capacity; transformational leadership; job satisfaction; CFM;
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community bachelor degree; and state. The only variable that had a significant (p<0.10) negative
relationship was community poverty rate.
Finally, there is a significant (p<0.10) positive relationship between perception of flood
performance and the following variables: mitigation breadth; mitigation depth; flood resilience;
perception of flood risk; CRS; organizational capacity; NERD; professional evidence; scientific
evidence; availability of scientific evidence; employee capacity; transformational leadership; job
satisfaction; CFM; community bachelor degree; community household income; and state. There is
a significant (p<0.10) negative relationship between flood resilience and floodplain manager
gender and community poverty rate.
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8*
**

0.3
7*
**

0.4
9*
**

0.7
6*
**

0.3
7*
**

0.1
6*
**

0.0
5

0.1
0

0.0
7

1.0
0

(11) NERD

0.0
8

0.0
8

0.0
3

0.1
5*
*

0.1
5*
*

0.0
3

0.0
6

0.0
5

0.0
6

0.1
6*
*

1.0
0

(12)
0.4
Professiona 1*
l evidence
**

0.2
8*
**

0.2
8*
**

0.4
3*
**

0.2
7*
**

0.1
2*
*

0.0
6

0.0
8

0.0
7

0.5
1*
**

0.0
1

1.0
0

(13)
Scientific
evidence

0.4
5*
**

0.3
5*
**

0.3
2*
**

0.4
6*
**

0.2
8*
**

0.1
8*
**

0.0
5

0.0
7

0.0
4

0.5
6*
**

0.0
2

0.7
2*
**

1.0
0

(14)
Availabilit
y of
scientific
evidence

0.3
6*
**

0.2
7*
**

0.2
9*
**

0.4
2*
**

0.1
5*
*

0.1
6*
**

0.0
4

0.0
3

0.0
3

0.5
0*
**

0.1
1*

0.5
4*
**

0.6
6*
**

1.0
0

(15)
Employee
capacity

0.4
4*
**

0.3
4*
**

0.2
9*
**

0.3
2*
**

0.2
2*
**

0.2
4*
**

0.0
5

0.0
8

0.0
8

0.4
5*
**

0.0
1

0.4
4*
**

0.4
3*
**

0.4
9*
**
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1.0
0

(29)

0.3
6*
**

(28)

0.0
3

(27)

0.0
7

(26)

0.2
0*
*

(25)

0.2
4*
**

(24)

(9)
Presidential
disaster
declarations
(2010-2020)

(23)

1.0
0

(22)

0.0
8

(21)

0.2
4*
**

(20)

0.2
7*
**

(19)

0.0
8

(18)

0.1
6*
*

(17)

0.1
1

(16)

(8)

0.1
2

(15)

(7)

(14)

(6)

(13)

(5)

(12)

(4)

(11)

(3)

(10)

(2)

(9)

(1)

Variables
(8) NFIP
claims
(20102020)

(14)

(15)

(16)

0.0
1

0.0
1

0.0
3

0.0
3

0.0
2

0.0
2

0.0
2

1.0
0

(17)
0.2
Transforma 3*
tional
**
leadership

0.1
6*
*

0.1
2*

0.1
8*
**

0.2
3*
**

0.1
2*

0.1
2

0.1
2

0.0
4

0.2
6*
**

0.0
7

0.2
9*
**

0.3
2*
**

0.1
9*
**

0.4
1*
**

0.0
2

1.0
0

(18) Job
satisfaction

0.1
3*
*

0.1
1*

0.2
1*
**

0.3
9*
**

0.0
1

0.0
1

0.0
4

0.1
0

0.0
9

0.4
0*
**

0.0
2

0.2
3*
**

0.2
7*
**

0.3
2*
**

0.2
1*
**

0.0
3

0.1
1*

1.0
0

(19) Tenure

0.1
4*
*

0.1
0*

0.0
7

0.0
4

0.0
4

0.0
6

0.2
3*
*

0.0
1

0.0
7

0.0
4

0.0
9

0.0
2

0.0
5

0.0
4

0.0
4

0.0
4

0.1
0

0.0
1

1.0
0

(20)
Female

0.1
1

0.1
0

0.1
0

0.1
2*

0.0
4

0.1
1*

0.0
8

0.1
8*
*

0.0
2

0.0
6

0.2
0*
**

0.0
9

0.1
1

0.0
6

0.1
4*
*

0.0
1

0.0
1

0.1
1*

0.0
1

1.0
0

(21) Race

0.1
3*
*

0.1
0

0.0
1

0.0
9

0.1
0

0.1
0

0.1
9*
*

0.0
4

0.0
5

0.1
0

0.0
1

0.0
6

0.0
7

0.0
8

0.1
0

0.1
5*

0.1
2*

0.0
2

0.1
3*

0.1 1.0
1* 0

(22)
Political
affiliation

0.1
2*

0.0
8

0.0
4

0.1
0

0.0
5

0.1
0

0.0
5

0.0
7

0.0
4

0.1
1*

0.0
6

0.1
7*
**

0.1
3*

0.1
6*
*

0.1
9*
**

0.0
8

0.0
4

0.0
3

0.0
3

0.0 0.0
3
8

1.0
0

(23)
Education

0.1
3*
*

0.0
3

0.0
1

0.0
6

0.0
3

0.1
0

0.1
3

0.0
0

0.0
0

0.1
0

0.0
0

0.0
7

0.0
3

0.0
1

0.2
1*
**

0.1
6*
*

0.0
8

0.0
5

0.0
3

0.1 0.1
1* 1*

0.1
4*
*

1.0
0

(29)

(13)

0.1
4

(28)

(12)

0.0
2

(27)

(11)

0.0
2

(26)

(10)

0.0
0

(25)

(9)

0.0
1

(24)

(8)

0.0
2

(23)

(7)

(22)

(6)

(21)

(5)

(20)

(4)

(19)

(3)

(18)

(2)
0.0
1
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(17)

(1)

Variables

0.0
4

(16) PSM

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(21)

(22)

(23)

(24)

0.1
5*
**

0.2
9*
**

0.4
4*
**

0.2
2*
**

0.0
5

0.2
2*
**

0.2
0*
**

0.2
7*
**

0.1
1*

0.2
8*
**

0.1
9*
**

0.1
4*
*

0.2
4*
**

0.1
3*

0.2
1*
**

0.0
4

0.0
9

0.0 5
0.0
0

0.0
7

0.1
6*
*

1.0
0

(25)
Communit
y
population
size

0.1
5*
*

0.1
6*
*

0.0
3

0.0
1

0.0
9

0.1
3*

0.0
3

0.0
9

0.0
9

0.0
3

0.0
4

0.0
2

0.0
5

0.0
4

0.1
0

0.0
0

0.0
7

0.0
0

0.0
7

0.1 0.0
3* 2

0.1
0

0.0
6

0.1 1.0
3* 0

(26)
Community
poverty rate

0.1
7*
*

0.1
0

0.1
9*
**

0.2
9*
**

0.0
8

0.1
4*
*

0.1
4

0.0
1

0.0
0

0.2
2*
*

0.1
1

0.0
6

0.0
6

0.0
6

0.1
6*
*

0.1
2

0.0
1

0.0
7

0.0
0

0.0 5
0.0
7

0.0
5

0.1
0

0.0
0.2 1
6*
**

1.0
0

(27)
Community
bachelor
degree

0.2
8*
**

0.1
3*

0.2
7*
**

0.3
0*
**

0.1
8*
*

0.3
0*
**

0.0
3

0.1
4

0.0
5

0.3
0*
**

0.0
8

0.0
6

0.0
6

0.0
9

0.2
3*
**

0.0
7

0.0
1

0.0
7

0.0
2

0.0
0.1 4
3*

0.1
5*
*

0.1
7*
*

0.3 0.1
8* 1
**

0.6
3*
**

1.0
00

(28)
Community
household
income

0.1
3*

0.0
6

0.1
1

0.2
6*
**

0.0
6

0.0
8

0.0
3

0.0
3

0.0
0

0.2
0*
**

0.1
3*

0.0
4

0.0
2

0.0
1

0.1
0

0.0
2

0.0
2

0.0
2

0.0
5

0.0
0.0 3
5

0.1
0

0.1
0

0.2 8* 0.0
** 1

0.7
0*
**

0.7
9*
**

1.0
0

(29) State

0.1
6*
*

0.1
4*
*

0.1
9*
**

0.1
5*
*

0.0
5

0.4
4*
**

0.0
2

0.0
3

0.0
0

0.1
4*
*

0.0
9

0.2
9*
**

0.2
3*
**

0.2
4*
**

0.2
3*
**

0.0
2

0.0
5

0.0
2

0.0
4

0.0 0.1
2
1*

0.2
6*
**

0.0
3

0.0 4
0.0
6

0.0
3

0.1
0

0.1
7*
*

(29)

(6)

(28)

(5)

(27)

(4)

(26)

(3)

0.3
2*
**
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(25)

(2)

0.3
9*
**

***p<0.01, **p<0.05, *p<0.10

(20)

(1)

Variables
(24) CFM

1.0
0

Multivariate Statistics
The following section shows the results for the multivariate regression models. All results
employ ordinary least square (OLS) regression models given that the dependent variables are
continuous variables. For each of the five dependent variables, I show three models—the initial
model, the secondary model, and the preferred model. Three models are provided due to limitations
with missing data. For example, the initial model includes variables with a significant amount of
missing observations, resulting in a lower total number of observations. Alternatively, the
secondary model does not include variables with a significant amount of missing observation, thus
resulting in a higher number of total observations. The final model, which is the preferred model,
addresses the problem of missing observations by recoding variables with a substantial amount of
missing observations as the average for that variable. For example, the variable NFIP-flood claims
contains only 154 observations; conversely, the variable CRS contains 273 observations, which is
substantially more observations in comparison to the variable NFIP-flood claims. To account for
the missing observations, I recoded missing observations as the average number of NFIP-flood
claims among the 154 observations, which was 124 NFIP-flood claims.
Additionally, post-hoc tests, including the Breusch-Pagan/Cook-Weisburg test indicated of
heteroskedasticity among dependent variables in some of the models. Heteroskedasticity refers to
having residuals that do not follow a normal distribution, meaning the error variance is not constant
(Beck, Bryman, & Liao, 2004). For example, in the initial model with NERD as the dependent
variable the Breusch-Pagan/Cook-Weisburg test revealed a chi2=0.20, p<0.01. Likewise, in the
preferred model with flood risk management depth as the dependent variable the BreuschPagan/Cook-Weisburg test revealed a chi2=5.20 p<0.05. Given evidence of heteroskedasticity, I used
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robust standard errors to obtain efficient estimates (Yamano, 2009). The OLS models are organized
by the five dependent variables and include all three models for comparison purposes.

NERD as Dependent Variable
Table 12 shows the predictors of NERD. Across all three models, gender is the only variable
that remains significant. Specifically, all three models indicate male floodplain managers are
significantly (at least p<0.10) more likely to report higher NERD scores than female floodplain
managers. Presidential disaster declarations and CFM are the other two variables that are positive
and significant in the preferred model. This means that a one unit increase in presidential disaster
declarations and being a CFM result in a 0.03 and 0.12 unit increase in NERD. Availability of
scientific information is also significant in the preferred model, but shows a negative relationship.
This implies that as the availability of scientific information decreases, NERD scores increase.

Table 12.

OLS regression showing the predictors of NERD

Variables

Perception of flood risk

CRS

NFIP claims (2010-2020)

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

.04

0.00

0.01

(0.05)

(0.03)

(0.03)

-0.04

-0.04

-0.02

(0.09)

(0.06)

(0.06)

0.00

omitted

-0.00

(0.00)
Presidential disasters (2010-2020)

Organizational capacity

Professional evidence

(0.00)

0.01

0.03**

0.03*

(0.03)

(0.02)

(0.02)

0.01

0.07

0.06

(0.07)

(0.05)

(0.05)

-0.33**

-0.08

-0.09

(0.16)

(0.09)

(0.09)
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Variables

Scientific evidence

Availability of scientific evidence

Employee capacity

PSM

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

0.13

0.08

0.07

(0.15)

(0.08)

(0.08)

0.00

-0.13**

-0.12*

(0.13)

(0.07)

(0.07)

.037

0.01

0.01

(0.08)

(0.04)

(0.04)

-0.10

omitted

0.05

(0.13)
Transformational leadership

Job satisfaction

Tenure

Gender

Race

Political affiliation

Education

CFM

Community population size

(0.09)

0.00

0.02

0.02

(0.11)

(0.05)

(0.05)

0.02

-0.01

-0.01)

(0.07)

(0.03)

(0.03)

0.00

-0.01*

-0.01*

(0.01)

(0.00)

(0.00)

-0.22*

-0.18***

-0.18***

(0.12)

(0.06)

(0.06)

-0.17

-0.02

-0.04

(0.16)

(0.11)

(0.11)

0.04

0.02

0.01

(0.06)

(0.04)

(0.03)

-0.10*

-0.02

-0.02

(0.05)

(0.04)

(0.03)

0.14

0.13**

0.12*

(0.10)

(0.06)

(0.06)

-3.56e-08

omitted

-4.06e-08

(1.59e-07)
Community poverty rate

(3.58e-08)

-0.01

omitted

(0.01)
Community bachelor degree

(0.01)

-0.01

omitted

(0.01)
Community household income

-0.01

-0.00
(0.00)

2.52e-06

omitted

(2.27e-06)

6.36e-07
(1.45e-06)
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Variables

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

0.09

-0.03

-0.03

(0.11)

(0.06)

(0.07)

4.02

3.20

3.16

(0.87)

(0.33)

(0.49)

Number of Observations

82

203

203

Prob > F

0.31

0.00

0.01

F-test

1.16

2.46

1.94

R-squared

0.32

0.14

0.16

State

Constant

***p<0.01, **p<0.05, *p<0.10

Flood Risk Management Depth as Dependent Variable
Table 13 shows the OLS regression results with flood risk management depth as the
dependent variable. Across all three models, perceptions of flood risk and CRS participation are
significant predictors of flood risk management depth. Specifically, all three models indicate
communities with higher perceptions of flood risk and participation in the CRS are significantly
more likely to adopt the 37 flood performance measures. Additionally, in the preferred model
employee capacity, tenure, and CFM are all positive and significantly (at least p<0.10) related to
flood risk management depth.

Table 13.

OLS regression showing the predictors of flood risk management depth

Variables

Perception of flood risk

CRS

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

0.06**

0.06***

0.06***

(0.03)

(0.01)

(0.01)

0.05*

0.05***

0.04**

(0.03)

(0.02)

(0.02)

76

Variables

NFIP claims (2010-2020)

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

-0.00

omitted

-0.00

(0.00)
Presidential disasters (2010-2020)

Organizational capacity

NERD

Professional evidence

Scientific evidence

Availability of scientific evidence

Employee capacity

PSM

(0.00)

0.01

0.00

0.00

(0.01)

(0.01)

(0.01)

-0.04

0.02

0.02

(0.03)

(0.02)

(0.02)

0.06*

-0.01

-0.01

(0.03)

(0.02)

(0.02)

0.15***

0.03

0.04

(0.05)

(0.03)

(0.03)

0.05

0.05

0.04

(0.07)

(0.03)

(0.03)

0.01

0.01

0.01

(0.03)

(0.02)

(0.02)

-0.02

0.03**

0.02*

(0.02)

(0.01)

(0.01)

-0.01

omitted

-0.03

(0.04)
Transformational leadership

Job satisfaction

Tenure

Gender

Race

Political affiliation

Education

(0.02)

0.03

-0.00

0.01

(0.04)

(0.02)

(0.02)

0.03

-0.01

-0.01

(0.02)

(0.01)

(0.01)

0.00

0.00***

0.00**

(0.00)

(0.00)

(0.00)

-0.03

-0.01

-0.01

(0.03)

(0.02)

(0.01)

0.04

-0.02

-0.02

(0.04)

(0.02)

(0.02)

0.00

-0.00

-0.00

(0.02)

(0.01)

(0.01)

0.02

0.01

0.01

(0.02)

(0.01)

(0.01)
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Variables

CFM

Community population size

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

0.00

0.05**

0.04*

(0.03)

(0.02)

(0.02)

4.82e-08

omitted

1.38e-08

(7.87e-08)
Community poverty rate

(1.06e-08)

-0.00

omitted

(0.00)
Community bachelor degree

(0.00)

0.00***

omitted

(0.00)
Community household income

0.00
(0.00)

1.35e-06*

omitted

(7.37e-07)
State

-0.00

-7.27e-07
(5.51e-07)

-0.02

-0.01

-0.02

(0.04)

(0.02)

(0.02)

-0.52

0.01

0.10

(0.34)

(0.14)

(0.19)

Number of Observations

80

201

201

F-test

9.03

18.14

15.22

Prob > F

0.00

0.00

0.00

R-squared

0.66

0.57

0.58

Constant

***p<0.01, **p<0.05, *p<0.10

Flood Risk Management Breadth as Dependent Variable
Table 14 presents the OLS regression results with flood risk management breadth as the
dependent variable. In all three models, perception of flood risk is the only significant predictor.
Specifically, all three models indicate communities with higher perceptions of flood risk are
significantly more likely to implement the 37 flood performance measures, at least to some extent.
In the preferred model, this is interpreted as a one unit increase in floodplain managers’ perceptions
of their community’s flood risks results in a 0.09 percent increase in flood risk management
breadth. In the preferred model, CRS and employee capacity are also positive and significant.
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Community bachelor degree is the only variable that is negative and significant; however, the
magnitude is small.

Table 14.

OLS regression showing the predictors of flood risk management breadth

Variables

Perception of flood risk

CRS

NFIP claims (2010-2020)

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

0.10***

0.09***

0.09***

(0.03)

(0.02)

(0.02)

0.05

0.06*

0.06*

(0.05)

(0.03)

(0.03)

4.16e-06

omitted

-0.00

(0.00)
Presidential disasters (2010-2020)

Organizational capacity

NERD

Professional evidence

Scientific evidence

Availability of scientific evidence

Employee capacity

PSM

(0.00)

0.03**

0.00

0.00

(0.01)

(0.01)

(0.01)

-0.06

0.00

0.01

(0.04)

(0.02)

(0.02)

0.07

-0.00

-0.01

(0.06)

(0.04)

(0.04)

0.02

-0.02

-0.02

(0.08)

(0.05)

(0.05)

0.08

0.18*

0.07

(0.09)

(0.44)

(0.04)

0.00

-0.01

-0.00

(0.07)

(0.04)

(0.04)

0.00

0.05**

0.04*

(0.04)

(0.02)

(0.02)

-0.01

omitted

-0.02

(0.07)
Transformational leadership

Job satisfaction

(0.04)

-0.02

-0.02

-0.01

(0.06)

(0.03)

(0.03)

0.07**

0.01

0.01

(0.03)

(0.02)

(0.02)
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Variables

Tenure

Gender

Race

Political affiliation

Education

CFM

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

-0.00

0.00

0.00

(0.00)

(0.00)

(0.00)

-0.07

-0.01

-0.01

(0.06)

(0.03)

(0.03)

0.07

0.02

0.02

(0.07)

(0.04)

(0.04)

0.02

-0.00

-0.01

(0.03)

(0.02)

(0.02)

0.05*

-0.01

-0.00

(0.03)

(0.02)

(0.02)

0.02

0.05

0.05
(0.04)

Community population size

3.03e-08

omitted

(1.14e-07)
Community poverty rate

(1.74e-08)

-0.00

omitted

(0.00)
Community bachelor degree

-0.00

omitted

-0.00*
(0.00)

7.12e-07

omitted

(1.31e-06)
State

-0.00
(0.00)

(0.00)
Community household income

2.81e-08

7.87e-07
(8.11e-07)

0.06

-0.01

0.00

(0.06)

(0.03)

(0.03)

-0.54

-0.03

0.05

(0.55)

(0.23)

(0.29)

Number of Observations

80

201

201

F-Test

5.97

8.86

7.10

Prob > F

0.00

0.00

0.00

R-squared

0.38

0.39

0.18

Constant

***p<0.01, **p<0.05, *p<0.10
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Perception of Flood Resilience as Dependent Variable
Table 15 shows the OLS regression results with perception of flood resilience as the
dependent variable. In the initial, secondary, and preferred model, organizational capacity is the
only significant predictor of perceptions of flood resilience. Specifically, all three models indicate
communities with higher organizational capacity are significantly more likely to report higher
perceptions of flood resilience. In the preferred model, this is interpreted as a one unit increase in
organizational capacity results in a 0.61 increase in floodplain managers’ perception of flood
resilience. Community bachelor degree is also positive and significant (p<0.10) in the preferred
model, whereas community household income is negative and significant (p<0.10). The two
opposing effects could be due to high collinearity between the two variables (r=0.79).

Table 15.

OLS regression showing the predictors of floodplain managers’ perceptions of
flood resilience

Variables

Perception of flood risk

CRS

NFIP claims (2010-2020)

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

-0.24

-0.06

-0.08

(0.18)

(0.11)

(0.11)

-0.12

0.12

0.02

(0.38)

(0.19)

(0.21)

0.00

omitted

0.00

(0.00)
Presidential disasters (2010-2020)

Organizational capacity

NERD

(0.00)

-0.07

-0.07

-0.06

(0.08)

(0.05)

(0.05)

0.55*

0.67***

0.61***

(0.32)

(0.15)

(0.16)

0.16

0.00

0.02

(0.37)

(0.24)

(0.23)
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Variables

Professional evidence

Scientific evidence

Availability of scientific evidence

Employee capacity

PSM

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

-0.14

0.00

0.06

(0.49)

(0.28)

(0.28)

0.23

0.16

0.22

(0.58)

(0.28)

(0.30)

0.15

-0.11

-0.12

(0.44)

(0.24)

(0.26)

0.25

0.04

0.02

(0.31)

(0.14)

(0.15)

0.05

omitted

-0.01

(0.47)
Transformational leadership

Job satisfaction

Tenure

Gender

Race

Political affiliation

Education

CFM

Community population size

(0.26)

0.14

-0.03

-0.02

(0.37)

(0.18)

(0.19)

0.00

-0.01

-0.02

(0.26)

(0.09)

(0.10)

0.01

-0.01

-0.01

(0.02)

(0.01)

(0.01)

-0.06

-0.20

-0.19

(0.42)

(0.20)

(0.20)

-0.01

0.50*

0.43

(0.54)

(0.30)

(0.34)

0.04

0.09

0.11

(0.17)

(0.09)

(0.09)

-0.14

-0.09

-0.11

(0.15)

(0.09)

(0.08)

0.24

0.07

-0.03

(0.41)

(0.19)

(0.21)

-2.23e-08

omitted

-3.48e-08

(5.29e-07)
Community poverty rate

(1.49e-07)

0.01

omitted

(0.03)
Community bachelor degree

-0.01
(0.02)

0.03

omitted

(0.02)

0.03*
(0.01)
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Variables

Community household income

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

-6.50e-06

omitted

-9.04e-06*

(6.67e-06)
State

(5.28e-06)

0.18

0.27

0.21

(0.41)

(0.19)

(0.20)

0.27

1.60

1.78

(2.96)

(1.25)

(1.69)

Number of Observations

82

202

202

F Test

4.13

4.31

4.55

Prob > F

0.00

0.00

0.00

R-squared

0.37

0.25

0.28

Constant

***p<0.01, **p<0.05, *p<0.10

Perception of Flood Performance as Dependent Variable
For the final dependent variable, perception of flood performance, perceptions of flood
risk and organizational capacity are the only significant variables across all three models (see
Table 16). Specifically, all three models indicate communities with lower perceptions of flood
risk and higher organizational capacity are significantly more likely to report higher
perceptions of flood performance. Additionally, in the preferred model, tenure and CFM are
positive and significant (p<0.01), indicating a one unit increase in tenure and CFM results in
a 0.02 and 0.22 increase in perception of flood performance, respectively. Employee capacity
and gender are the only two variables that are negative and significant in the preferred model.
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Table 16.

OLS regression showing the predictors of floodplain managers’ perceptions of
flood performance

Variables

Perception of flood risk

CRS

NFIP claims (2010-2020)

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

-0.21*

-0.19**

-0.18**

(0.11)

(0.06)

(0.06)

0.09

-0.01

-0.04

(0.18)

(0.10)

(0.10)

0.00

omitted

0.00

(0.00)
Presidential disasters (2010-2020)

Organizational capacity

NERD

Professional evidence

Scientific evidence

Availability of scientific evidence

Employee capacity

PSM

(0.00)

-0.04

-0.03

-0.03

(0.05)

(0.03)

(0.03)

0.86***

0.85***

0.82***

(0.14)

(0.07)

(0.08)

0.14

0.17*

0.15

(0.17)

(0.10)

(0.10)

0.05

0.13

0.13

(0.26)

(0.15)

(0.15)

0.07

0.04

0.05

(0.28)

(0.16)

(0.16)

-0.22

-0.04

-0.02

(0.18)

(0.12)

(0.12)

0.01

-0.11

-0.12*

(0.13)

(0.07)

(0.07)

0.05

omitted

-0.05

(0.21)
Transformational leadership

Job satisfaction

Tenure

(0.11)

-0.02

0.03

0.04

(0.21)

(0.09)

(0.09)

-0.01

0.05

0.07

(0.14)

(0.05)

(0.06)

0.02

0.02**

0.02***

(0.01)

(0.01)

(0.01)
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Variables

Gender

Race

Political affiliation

Education

CFM

Community population size

Initial Model

Secondary Model

Preferred Model

Coefficient

Coefficient

Coefficient

(St. Error)

(St. Error)

(St. Error)

-0.09

-0.14

-0.17*

(0.20)

(0.10)

(0.10)

-0.13

-0.06

-0.06

(0.22)

(0.11)

(0.11)

-0.03

0.04

0.04

(0.11)

(0.05)

(0.05)

-0.08

-0.03

-0.02

(0.09)

(0.05)

(0.05)

0.29

0.27***

0.22**

(0.22)

(0.10)

(0.10)

-1.78e-08

omitted

-2.96e-08

(3.21e-07)
Community poverty rate

(8.33e-08)

-0.02

omitted

(0.01)
Community bachelor degree

(0.01)

-0.01

omitted

(0.01)
Community household income

-0.01
(0.01)

3.97e-06

omitted

(4.77e-06)
State

-0.11

4.78e-06
(3.30e-06)

-0.11

0.11

0.17

(0.19)

(0.10)

(0.11)

1.90

0.53

0.67

(1.77)

(0.56)

(0.82)

Number of Observations

82

203

203

F-Test

16.22

24.67

17.5

Prob > F

0.00

0.00

0.00

R-squared

0.59

0.59

0.59

Constant

***p<0.01, **p<0.05, *p<0.10

Survey Experiment
The final analysis presents the results of the survey experiment (see Table 17). The purpose
of the survey experiment was to determine whether knowledge of a program’s effectiveness will
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influence floodplain managers’ behavior. This survey experiment thus goes beyond the OLS
regression results that determined relationship between evidence cultures and flood risk
management as it attempts to determine if there is a causal relationship between knowledge of a
program’s evidence and effectiveness and the adoption of the program.
Results indicate there are no significant differences between the treatment and the control
group’s decision to participate in a new flood risk management program to improve their
department’s ability to deal with potential climate change impacts. This indicates knowledge of an
effective flood risk management program for improving organizations’ ability to deal with
potential climate change impacts does not influence an organization’s decision to adopt the
program.

Table 17.

Survey experiment results

Variables

N

Mean

St. Error

Treatment

128

2.22

0.05

Control

127

2.18

0.05

0.04

0.04

Difference
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T-Score

P value

0.00

0.60

CHAPTER 5: DISCUSSION
Chapter 5 discusses the results of this study and is organized by the six research questions.
For each research question, I describe the findings (primarily from the preferred OLS models in
Chapter 4) and identify whether the findings supported the associated hypothesis. Additionally, I
provide potential explanations for key findings and make connections between these findings and
extant literature.

Research Question 1:
To what extent do organizations exhibit a culture that uses evidence to inform decision making?
The first research question sought to determine the extent to which organizations
responsible for managing flood risks exhibit a culture that uses evidence to inform decision
making, measured with Hall and Van Ryzin’s (2019) NERD index. On average, respondents
reported moderate NERD scores (3.17 on a scale of 1 to 6). While this is not particularly surprising
nor interesting, the results to some of the index items are interesting as they show slight
contradictions. For example, while 77% of respondents agreed or strongly agreed with the
statement that, “Their department takes an evidence-based approach to most things,” only 50%
and 59% of respondents disagreed or strongly disagreed with the statements, “Program analysis
does little to help my department get things done” and “My department doesn’t rely much on
research findings to guide the work it does,” respectively. A possible explanation for this
contradiction is that the field of floodplain management, like much of the broader emergency
management community, can be classified as experiential in their evidence usage (Jennings &
Hall, 2012). This means that while there is consensus on flood risk management goals, floodplain
managers may have a different understanding of evidence or lack the understanding of what
comprises evidence-informed decision-making.
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Research Question 2:
What are the predictors of an organization that uses evidence to inform decision making?
The second research question aimed to identify the predictors of an organization exhibiting
a culture that uses evidence to inform decision making, measured again with the NERD scale.
Findings indicate that identifying as male, obtaining the CFM licensure, and having experienced
more presidential disaster declarations are positive predictors of NERD while the availability of
scientific information is a negative predictor of NERD. These findings, thus, provide only partial
support for Hypothesis 1, which stated that organizational and individual factors will influence the
extent to which organizations exhibit a culture that uses evidence to inform decision making.
A possible explanation for males reporting significantly higher NERD scores than females
could be due to gender differences associated with public managers. For example, it is possible
that female floodplain managers may be less likely to report higher NERD scores because women
in managerial and leadership roles are often perceived as less effective than their male counterparts
(Alkadry & Tower, 2014). Overtime this causes the “underrating of women’s performance and the
overrating of men’s performance” (D’Agostino, 2015 p. 536). Relatedly, it may be that men are
more likely to occupy managerial and/or decision making roles, they are therefore more likely to
utilize evidence when making decision.
Additionally, a possible explanation for the positive relationship between CFM and NERD
is that the CFM licensure may serve as a vehicle to increasing the use of evidence in the field of
flood risk management. Through the trainings and continued education required to obtain the CFM
licensure, floodplain managers may obtain the knowledge and skills on what floodplain
management activities are most effective and are backed by evidence. Finally, the positive
relationship between presidential disaster declarations and NERD may indicate that communities

88

seek out evidence-informed flood risk management measures to reduce the likelihood of future
flood disasters. This explanation is in line with other studies that have found communities learn
from prior flood events and adopt more evidence-based flood risk management measures (Brody
et al., 2009).
When comparing the findings to previous studies examining the predictors of evidencebased decision making, differences emerge. For example, Hall and Van Ryzin (2019) found that
males and those in a managerial position were significantly less likely to report higher NERD
scores. However, the negative relationship between availability of scientific information and
NERD is in line with previous studies. Indeed, Newman, Cherney, & Head (2017) found that a
large number of respondents did not particularly value scientific evidence, namely academic
research, nor did they frequently use it to improve the understanding of policy. This suggests that
access to science-based information does not guarantee usage of that information. Additionally,
these findings as a whole further illustrate that context matters. That is, disciplines and fields of
practice vary in what evidence is used, how it is used, and how it is interpreted. This aligns with
Jennings and Hall’s (2012) study that demonstrated the evidence organizations draw upon to
improve policies and programs and the importance they attach to different types of evidence will
likely vary across levels and sectors of government.

Research Question 3:
Do organizations exhibiting a culture that uses evidence to inform decision making experience
better flood risk management performance outputs and outcomes?
The third research question assessed whether organizations exhibiting a culture that uses
evidence to inform decision making experience better flood risk management performance
outputs—measured as flood risk management breadth, flood risk management depth, and
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perception of flood performance—and outcomes—measured as perception of flood resilience.
Interestingly, NERD does not emerge as a significant predictor for the flood risk management
performance outputs and outcomes. This suggests that organizations’ level of evidence-informed
decision making, measured by the NERD scale, has no statistical effect on flood risk management
performance. As a result, the data from this study do not support Hypothesis 2, which stated
organizations with higher levels of evidence-informed decision making (i.e., NERD) will
outperform organizations with lower levels of evidence-informed decision making.
Results from the multivariate models did, however, provide insights into other factors
impacting flood risk management performance. Beginning with flood risk management
performance outputs, perception of flood risk, participation in CRS, and employee capacity to use
evidence emerged as positive and significant predictors of both flood risk management breadth
and depth. The variables perception of flood risk and CRS participation behaved as expected. For
example, prior studies have found that the amount of concern an organization places on a decision
can also influence whether evidence is consulted for decision making (Maynard, 2006).
Additionally, communities are more likely to participate in the CRS when they have higher flood
risks (Asche, 2013; Fan & Davlasheridze, 2014; Sadiq & Noonan, 2015), and communities that
participate in the CRS are required to adopt floodplain management activities that go beyond those
required under the NFIP. It is notable that employee capacity is a positive and significant predictor
of flood risk management breadth and depth as it suggests that organizations with floodplain
managers that have the knowledge and understanding to produce and consume evidence are more
likely to implement more flood risk management measures in their community.
A possible explanation for why employee capacity emerges as a significant predictor for
flood risk management breadth and depth but not NERD is that an individuals’ ability to use
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evidence has a greater impact on elements of flood performance than having an organizational
culture that values evidence. This suggests that it may be better to hire and retain employees who
understand evidence and can produce evidence than it is for an organization to put resources
towards creating a culture that values evidence, which will likely take more time and resources.
It is surprising that organizational capacity did not emerge as a significant predictor of
floor risk management breadth and depth as it previously did in Brody and colleagues’ study
(2010). This finding could be explained through the capacity-performance paradigm, whereby
capacity is necessary but not sufficient to bring about positive results. In other words, it is critical
to understand how those resources are applied, not just that they are present (Hall, 2008). Another
possible explanation is that previous research primarily relied on secondary research and did not
account for other important factors like floodplain managers’ perception of flood risk, whether
they have obtained the CFM licensure, and their tenure as a floodplain manager.
The multivariate model with perception of flood performance as the dependent variable
provided additional information on the predictors of flood performance that vary slightly from the
models with flood risk management breadth and depth as the dependent variable. For instance,
perception of flood risk, organizational capacity, tenure, and CFM all surfaced as positive and
significant predictors of perceptions of flood performance; and employee capacity and gender
emerged as negative and significant predictors. The positive relationship with perception of flood
risk, organizational capacity, and CFM are all expected and in line with previous flood risk
management studies (e.g., Brody et al., 2010; Fan & Davlasheridze, 2014; Tyler et al., 2021). It is
interesting that organizational capacity emerges as a significant predictor in this model, but not in
the flood risk management depth and breadth models. Additionally, it is notable that employee
capacity becomes negative in this model. A possible explanation for these findings is that
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floodplain managers view organizational capacity as critical to all phases of emergency
management—mitigation, preparedness, response, and recovery—which require greater
coordination with other public, private, and nonprofit groups.
Finally, results from the multivariate models provided insights on the factors impacting
flood risk management performance outcomes, namely perceptions of flood resilience. Similar to
perceptions of flood performance, results demonstrate that organizational capacity is a significant
predictor of perceptions of flood resilience. Again, a possible explanation for this finding is that
floodplain managers understand resilience necessitates a focus on mitigation, preparedness,
response, and recovery, which require greater organizational capacity.

Research Question 4:
What types of evidence—scientific or professional—
do organizations primarily use to manage flood risks?
The fourth research question determined the types of evidence organizations use to manage
flood risks. Respondents reported slightly higher usage of professional evidence compared to
scientific evidence (respectively, 2.49 and 2.25 on a scale of 1-3). This provides support for
Hypothesis 4, which stated that organizations will be more likely to use professional evidence to
manage flood risks. A plausible explanation for this finding could be that floodplain managers tend
to primarily learn from prior flood disasters or through flood-related training and exercises.
Additionally, in line with previous studies (Jennings & Hall, 2012), respondents reported
city/county staff were the type of professional evidence they most frequently used all the time.
This was followed by professional field experience and FEMA.
In regard to scientific evidence, performance data are the type of scientific evidence
floodplain managers most frequently use all the time followed by policy and program evaluations.
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Academic research was the type of scientific evidence floodplain managers use the least
frequently. The lack of using academic research is in line with previous studies (Newman,
Cherney, & Head, 2017) and is not too surprising given that academic research is usually not
written in a format accommodating to professionals nor is it generally accessible to the public due
to paywalls. Additionally, academic research is often not designed for practitioners, further
undermining academics efforts to translate science to policy.

Research Question 5:
What type of evidence—scientific or professional—is associated with better flood risk
management performance outputs and outcomes?
The fifth research question identified the type of evidence that is associated with better
flood risk management performance outputs and outcomes. Similar to NERD, neither professional
nor scientific evidence emerged as a significant predictor in any of the preferred models. As a
result, the data do not provide support for Hypothesis 5, which stated that organizations with higher
levels of scientific evidence usage will outperform organizations with higher levels of professional
evidence usage. While it is not particularly surprising that scientific evidence did not emerge as a
significant predictor since previous studies have found similar results (Newman, Cherney, & Head,
2017), it is somewhat surprising that professional evidence did not emerge as a significant
predictor given that the field of flood risk management heavily relies on prior experience. These
findings suggest additional research is needed to determine what types and sources of information
floodplain managers consider to be evidence.
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Research Question 6:
Does knowledge of an effective flood risk management program to deal with potential climate
change impacts influence organizations’ decision to participate in the program?
The final research question examined whether knowledge of an effective flood risk
management program for improving organizations’ ability to deal with potential climate change
impacts influences an organization’s decision to adopt the program. I hypothesized that knowledge
of an effective flood risk management program will influence organizations’ decisions to participate
in a program to deal with potential climate change impacts; however, results showed no significant
differences between the treatment and the control group. In other words, knowledge of an effective
flood risk management program for improving organizations’ ability to deal with potential climate
change impacts did not influence an organization’s decision to adopt the program. This finding
suggests that other factors may be at play, such as the cost of participation. This aligns with other
studies that have found that potential costs and lack of resources are a major barrier to participation
in the CRS, a federal voluntary flood risk management program (Sadiq, Tyler, & Noonan, 2019).
Similarly, Miao and Davlasheridze (2022) analysis of the factors influencing the buyout of
floodplain properties revealed that fiscal constraints were a major consideration. Another possible
explanation could be due to the contentious and polarizing debate over climate change in recent
years. For example, Florida officials banned state workers from using the words climate change
(Korten, 2015). Thus, floodplain managers could be conditioned to not support anything with the
words “climate change.”

94

CHAPTER 6: CONCLUSION
Chapter 6 concludes this dissertation. In this chapter, I summarize the purpose of the study
as well as the key findings. I also identify implications for public administration, limitations of this
study, and opportunities for future research.

Summary
Over the past two decades, there has been a major push for public organizations to become
more data driven by using evidence to inform decision making. However, little empirical research
has assessed the success of this push in terms of improving organizational performance. This study
addressed this gap by providing evidence on the impact an organizational culture that values
evidence and uses it to inform decision making has on organizational performance in the field of
flood risk management. Put simply, this study aimed to explore the evidence for evidence-informed
decision making in the context of flood risk management.
To do so, this study sought to determine (1) the extent to which organizations responsible
for managing flood risks exhibit a culture that uses evidence to inform decision making; (2) the
predictors of an organization exhibiting a culture that uses evidence to inform decision making;
(3) whether organizations exhibiting a culture that uses evidence to inform decision making
experience better flood risk management performance outputs (e.g., implementation of flood risk
management measures) and outcomes (e.g., increased flood resilience); (4) the types of evidence
organizations use to manage flood risks; (5) the type of evidence that is associated with better
flood risk management performance outputs and outcomes; and (6) whether knowledge of an
effective flood risk management program for improving organizations’ ability to deal with
potential climate change impacts influences an organization’s decision to adopt the program.
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Data gathered from an online survey of 342 floodplain managers in Florida and Texas
provided insights into these six research aims. First, respondents reported their organization
moderately uses evidence to inform decision making. Additionally, the main factors impacting an
organization’s culture of evidence usage was if the community had experienced more presidential
disaster declarations and if the floodplain manager identified as male and had obtained the CFM
licensure. Results also indicated that an organization’s culture of evidence usage had no statistical
effect on flood risk management performance outputs and outcomes. Rather, the main factors
impacting flood risk management performance outputs and outcomes include perceptions of flood
risk, participation in the CRS program, employee capacity to use evidence, and organizational
capacity. Respondents reported a slightly higher usage of professional evidence compared to
scientific evidence; however, neither type of evidence were associated with better flood risk
management performance outputs and outcomes. Finally, knowledge of an effective flood risk
management program for improving organizations’ ability to deal with potential climate change
impacts did not appear to influence an organization’s decision to adopt the program.

Theoretical Contributions
The results of this study contribute to the broader public administration and policy
literature in a handful of ways. For example, this paper adds to the growing body of research on
evidence-based decision making and answers Hall and Van Ryzin’s (2019) call for more research
on the extent to which public organizations favor a culture that is shaped by evidence as well as
the predictors of an organizational culture that uses evidence to inform decision making.
Additionally, this study took this call a step further and linked the concepts of evidence and
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organizational performance to determine whether organizations that value evidence and use it to
inform decision making will outperform organizations that do not.
The results of this study also confirm that context matters when studying the use of
evidence to inform decision making (Jennings & Hall, 2012). Different fields and disciplines under
the public administration umbrella will have differing definitions of what constitutes as evidence.
Thus, when discussing evidence and evidence-informed decision making, researchers must be
clear about the context in which they are studying these topics.
Finally, the results of this study indicate that the proposed theoretical framework did not
fully hold true. Recall, using the theory of bounded rationality as the underpinning, this study
asserted that that organizations with a culture that values evidence will be more likely to use
evidence to inform decision making, and that organizations with a culture that values evidence will
experience better flood risk management performance outputs and outcomes. While the results of
this study did not fully support this assertion, it did indicate that other factors are at play when it
comes to determining which types of communities will experience better flood performance. For
example, results indicate that perceptions of flood risk, participation in the CRS program,
employee capacity to use evidence, and organizational capacity appear to be some of the greatest
factors impacting flood performance. Hence, future theoretical models examining flood
performance should consider these factors.

Policy Implications
The results of this study indicate more work needs to be done to increase floodplain
managers’ use of evidence when making flood risk management decisions. One avenue to do so
is for state governments to institute legislation similar to the Evidence Act at the federal level. As
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a first step, states should provide an introductory evaluation training and require state and local
agencies to develop logic models for key programs to visually demonstrate how their
programmatic efforts are designed to function and achieve desired goals. Future steps should be
for state and local agencies to develop a learning agenda that outlines a set of priority research
questions for the agency to answer in the years to come. Such efforts would likely not only benefit
floodplain management offices but also other local and state offices.

Practical Implications
In terms of practice, the results of this study suggest that to achieve better performance,
organizations should seek to increase employees’ ability to understand and produce evidence.
More specifically, given that findings indicate that organizations with floodplain managers that
have the knowledge and understanding to produce and consume evidence are more likely to
implement more flood risk management measures in their community, floodplain management
organizations should aim to hire and retain staff that are well versed in statistics and evaluations.
In other words, organizations need employees that can “talk the talk and walk the walk.”
Organizations lacking employees with this background, should seek to train current employees in
the basics of statistics and evaluations. Alternatively, FEMA or the Association of Floodplain
Managers may consider developing evidence-based flood risk management practice guides that
outline what flood risk management activities are most effective at reducing flood risks. Doing so
will help floodplain managers employ evidence-based decision making by looking forward to
select strategies and approaches that are best suited to address their community’s specific flood
problems.
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Results also indicate the value of obtaining the CFM licensure and participating in the CRS
program. Communities would thus benefit from hiring floodplain managers with their CFM or
providing resources to current floodplain managers to obtain this licensure as well as becoming a
CRS-participating community. Finally, the policymakers should consider implementing guidance
and regulation at the local and state levels that align with the Evidence Act. For example,
legislation could require local and state floodplain management offices to evaluate flood
performance on a regular basis.

Study Limitations
Given that this study is exploratory in nature, there are several study limitations worth
mentioning. First, this study relied on data from two states (Florida and Texas), thus the results are
not generalizable to the rest of the United States. Second, and relatedly, the relatively low response
rate of 22% further undermines the ability to confidently make generalizations about the two states
included in this study. Third, since the incorporation of community data from the Census and flood
claims data from FEMA was reliant upon respondents disclosing the community they represented,
these variables contained significant amounts of missing data. Fourth, since this study frequently
relied on perceptions, future studies should seek to collect or obtain more objective data. Finally,
although Hall and Van Ryzin’s (2018) NERD instrument provides a good starting point to assess
the extent to which an organization values evidence, I could have refined the instrument to tailor
it more towards floodplain managers. For example, I could have modified the instrument to state
“My department regularly evaluated floodplain management programs and activities” as opposed
to “My department regularly evaluates programs and activities.” Similarly, I could have said, “My
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department takes an evidence-based approach to flood risk management” rather than “My
department takes an evidence-based approach to most things.”

Opportunities for Future Research
These study limitations provide several opportunities for additional research. First, future
studies should expand the number and types (e.g., inland) of states included in the study. Second,
future studies should aim to gather more objective data on evidence cultures. Third, future
researchers should continue to test the reliability and validity of the NERD instrument and
determine if variations in the instrument are needed for different sub-disciplines within public
administration. Fourth, future research should determine if employees can spill over their aptitude
for evidence to help establish an organizational culture that values and uses evidence to inform
decision making. Fifth, future work should aim to gather qualitative data to obtain insight on how
floodplain managers define evidence. Qualitative data gathered through interviews or focus groups
may also shed light on floodplain managers’ perceptions and definitions of evidence as well as
other findings, such as why there appears to be gender differences in evidence usage. Sixth, future
studies should replicate the survey experiment but include a tangible statement about effectiveness
(e.g., 50% less time or 50% less resources) and cost of participation. Seventh, future studies should
incorporate FEMA’s dataset on presidential disaster declarations instead of relying on floodplain
managers’ memory. Eighth, scholars should include additional variables, such as median housing
value as well as floodplain managers’ perceptions of the credibility of scientific evidence. Ninth,
future studies should employ factor analysis to organize the 37 floodplain measures into categories
and then determine if NERD is a predictor of certain categories of flood performance. Tenth, future
studies should also explore the role flood mitigation funding has on flood performance. Doing so,
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will help scholars determine whether increases in flood mitigation funding increase communities’
flood performance. Finally, future studies should the impact developing research evaluation plans
have on organizational performance. As these research opportunities are pursued, we will have a
better understanding of the evidence for evidence-informed decision making in the context of flood
risk management.
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APPENDIX A: SURVEY INSTRUMENT
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Final - Floodplain Manager Survey
Start of Block: Introduction and Flood Performance, Resilience, and Capacity
Q1: Welcome to my dissertation survey! This survey explores how evidence is used to inform
flood risk management decision making. Evidence, in this survey, refers to knowledge and/or data
that are gathered, analyzed, and interpreted to generate a conclusion. The results from this survey
will be used by me (Jenna Tyler, Doctoral Candidate at the University of Central Florida) for my
dissertation. Your responses will remain confidential. Thank you for participating in the survey!
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Q2: Do you serve as the floodplain manager in your jurisdiction?

o

Yes (1)

o

No (2)

Skip To: End of Survey If Do you serve as the floodplain manager in your jurisdiction? = No
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Q3: How many years have you worked as the floodplain manager in your jurisdiction?
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Q4: What other job titles do you have besides floodplain manager? Please select all that apply.

o

Mayor (1)

o

Building Inspector (2)

o

Zoning Officer (3)

o

Permitting Clerk (4)

o

Community Development Director (6)

o

Emergency Manager (5)

o

Other (7)

o

Floodplain manager is the only job title I have (8)
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Q5: Are you a Certified Floodplain Manager (CFM), meaning you have successfully passed the
Association of State Floodplain Manager’s Certified Floodplain Manager exam and you maintain
required continuing education credits?

o

Yes (1)

o

No (2)
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Q6: The next two questions ask about the types of mitigation strategies your jurisdiction uses.
How often has your jurisdiction used the following strategies to manage flood risks over the
past two years?
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Never used
(1)

Occasionally
used (2)

Regularly used
(3)

Don’t know
(7)

Not applicable
(8)

Adopting and/or
Implementing a flood
damage prevention
ordinance (23)











Conducting annual
inspections of
development in SFHAs
(24)











Adopting a flood zone
permit application for
regulating all development
in SFHAs (25)











Verifying accurate
completion of all Elevation
Certificates before vertical
construction and prior to
issuance of certificates of
occupancy (26)











Disseminating letters to
utility companies
concerning tanks that must
be elevated or anchored
and heating, ventilation,
and air conditioning
(HVAC) equipment that
must be elevated above the
Base Flood Elevation
(BFE) (27)











Developing and/or
implementing “Substantial
Improvement/Substantial
Damage” determination
procedures (28)











Providing links to digital
Flood Insurance Rate
Maps (DFIRMS) and
Elevation Certificates on
your community website
(29)











Retrofitting buildings so
they suffer no/minimal
damage when flooded (30)
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Never used
(1)

Occasionally
used (2)

Regularly used
(3)

Don’t know
(7)

Not applicable
(8)

Constructing flood control
projects that reduce the
risk of flood waters
reaching buildings (31)











Keeping streams, channels,
and/or storage basins clear
of debris (32)











Inspecting and/or
maintaining levees (33)











Maintaining a system to
advise the public when
there is a threat of a levee
failure or overtopping (34)











Conducting an exercise to
practice coordinating the
response to a levee failure
or overtopping (35)











Encouraging states to
provide dam safety
information to
communities (36)











Maintaining a system to
advise the public when
there is a threat of a dam
failure (37)











Conducting an exercise to
practice coordinating the
response to a dam failure
(38)











Acquiring, relocating, or
otherwise clearing existing
buildings out of the flood
hazard area (39)











Maintaining correct FEMA
Elevation Certificates and
other needed certifications
for new and substantially
improved buildings in
SFHAs (40)
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Q7: Again, how often has your jurisdiction used the following strategies to manage flood risks
over the past two years?
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Never used (1)

Occasionally
used (3)

Regularly used
(5)

Don’t know
(7)

Not applicable
(8)

Providing the public with
information about the
community’s FIRMs (35)











Providing the public with
information about areas
with flood problems (i.e.,
flood depths, past
flooding, etc.) (36)











Designing and carrying
out public outreach
projects to increase flood
hazard awareness (37)











Disclosing a property’s
potential flood hazard to
prospective buyers (38)











Providing residents with
detailed information
needed to increase their
flood hazard awareness
(i.e., posting or linking
real time gauge
information, posting
elevation certificates, etc.)
(39)











Providing one-on-one help
to people who are
interested in protecting
their property from
flooding (40)











Encouraging residents to
purchase flood insurance
(41)











Improving the quality of
local flood maps (42)











Promoting open space in
flood-prone areas (43)











Protecting and/or
enhancing the natural
functions of floodplains
(44)
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Never used (1)

Occasionally
used (3)

Regularly used
(5)

Don’t know
(7)

Not applicable
(8)

Adopting policies and/or
regulations that exceed
minimum NFIP standards
(45)











Making community
floodplain data more
accessible, current, useful,
and/or accurate (46)











Preventing future
development from
increasing flood hazards to
existing development (47)











Developing and/or
implementing policies to
protect hydrologic
functions within a
watershed (48)











Developing and/or
implementing policies to
improve water quality (49)











Developing and/or
maintaining a communitywide floodplain
management plan (50)











Developing and/or
maintaining a flood
warning and response plan
(51)











Developing and/or
maintaining a system that
predicts flood elevations
and arrival times at
specific locations (52)











Conducting an exercise to
practice coordinating flood
response activities (53)











113

Q8: The following statements relate to how your jurisdiction addresses flooding. Please
indicate the extent to which you agree with each statement.

114

Strongly
disagree (1)

Disagree (2)

I neither agree
nor disagree
(3)

Agree (5)

Strongly agree
(6)

My jurisdiction has the
capability to overcome
operational disruptions
immediately caused by a
flood (1)











My jurisdiction can
quickly provide assistance
to flood victims with the
resources we have (2)











My jurisdiction is
resourceful to meet the
needs of flood victims (3)











My jurisdiction has the
ability to carry out routine
tasks, and at the same
time, help victims and
their communities to cope
with floods (5)
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Q9: Since 2010, how many presidentially-declared flood disasters has your jurisdiction
experienced?

o

1-2 (1)

o

3-5 (2)

o

6-10 (3)

o

More than 10 (4)

o

My jurisdiction has not experienced a presidentially declared flood disaster since 2010 (5)
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Display This Question:
If Since 2010, how many presidentially-declared flood disasters has your jurisdiction
experienced? , My jurisdiction has not experienced a presidentially declared flood disaster since
2010 Is Not Displayed
Q10: When was your jurisdiction’s most recent presidentially-declared flood disaster?

o

Less than 1 year ago (1)

o

1-2 years ago (2)

o

3-5 years ago (3)

o

6-10 years ago (4)

o

More than 10 years ago (5)
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Q11: Since 2010, approximately how many NFIP claims for flood loss have been filed in your
jurisdiction?
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Q12: The next two questions relate to your department’s capacity to manage flood risks. Over
the last two years, how strong would you say the following characteristics have been in your
department?
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Very weak (1)

Weak (2)

Neither weak
nor strong (3)

Strong (4)

Very strong
(5)

Commitment to planning
for a flood resilient
community (1)











Sharing of information
among staff members (in
the same department and in
other departments within
the jurisdiction) (3)











Sharing of financial and
personnel resources among
staff members (in the same
department and in other
departments within the
jurisdiction) (17)











Verbal communication
among staff members (in
the same department and in
other departments within
the jurisdiction) (4)











Establishment of informal
or personal networks
among staff members (in
the same department and in
other departments within
the jurisdiction) (6)











Degree of departmental
leadership (7)











Availability of financial
resources to plan
effectively for a flood
resilient community (8)
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Q13: Again, over the last two years, how strong would you say the following characteristics have
been in your department?
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Very weak (1)

Weak (2)

Neither weak
nor strong (3)

Strong (4)

Very strong
(5)

Availability of staff and
other personnel to plan
effectively for a flood
resilient community (9)











Quality of data (e.g., flood
vulnerability, natural
resources, GIS data layers,
etc.) (10)











Ability to adjust policies
in response to a flood
related problem (i.e., be
flexible and adaptive in
planning approaches) (12)











Ability to think and plan
long range (20+years) (13)











Ability to make policies
that recognize an
interaction between human
and ecological systems
(14)











Ability to hire/retain key
staff members over the
long term (15)
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Q14: The next set of statements relate to your jurisdiction’s flood risk. Please indicate the
extent to which you agree with the following statements.
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Strongly
disagree (1)

Disagree (2)

Neither agree
nor disagree
(3)

Agree (4)

Strongly agree
(5)

Flooding is a concern in
my jurisdiction (1)











Flooding is a risk to
residents in my
jurisdiction (2)











Reducing the risk of
flooding is a priority in
my jurisdiction (3)
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Q15: All things considered, how would you rate your jurisdiction’s performance in managing
flood risks?

o

Very poor (1)

o

Poor (5)

o

Neither good nor poor (7)

o

Good (6)

o

Very good (8)
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Q16: Does your jurisdiction participate in FEMA’s Community Rating System (CRS)?

o

Yes (1)

o

No (2)
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Display This Question:
If Does your jurisdiction participate in FEMA’s Community Rating System (CRS)? = Yes
Q17: What class does your jurisdiction currently participate in the CRS as?

o

CRS Class 10 (1)

o

CRS Class 9 (2)

o

CRS Class 8 (3)

o

CRS Class 7 (4)

o

CRS Class 6 (6)

o

CRS Class 5 (7)

o

CRS Class 4 (8)

o

CRS Class 3 (9)

o

CRS Class 2 (10)

o

CRS Class 1 (11)
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Q18: The next set of statements relate to your department’s use of evidence. Recall, evidence,
in this survey, refers to knowledge and/or data that are gathered, analyzed, and interpreted to
generate a conclusion. Please indicate the extent to which you agree with the following
statements.
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Strongly
disagree (1)

Disagree (2)

Neither agree
nor disagree
(3)

Agree (4)

Strongly agree
(5)

My department values
proven results (1)











My department regularly
evaluates programs and
activities (2)











My department takes an
evidence-based approach
to most things (3)











My department doesn’t do
much to track outcomes
(4)











Program analysis does
little to help my
department get things
done (5)











My department doesn’t
rely much on research
findings to guide the work
it does (6)
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Q19: The next few statements relate to your department’s use of evidence. Please indicate the
extent to which those in your department use the following sources of evidence to inform their
decision making.
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Never (1)

Sometimes (2)

Always (3)

Academic research (2)







Policy and program
evaluations (3)







Performance data (5)







City/county staff (6)







Professional field
experience (7)







Professional associations
(8)







State Emergency
Management Agency (9)







Federal Emergency
Management Agency
(FEMA) (10)
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Q20: The next set of statements relate to your department’s ability to access different sources of
evidence. Please indicate the extent to which the following sources of evidence are available to
those in your department.
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Never available (1)

Sometimes available (2)

Always available (3)

Academic research (2)







Policy and program
evaluations (3)







Performance data (5)
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Q21: The next set of statements relate to your experience with research and evaluations. Please
indicate the extent to which you agree with the following statements.
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Strongly
disagree (1)

Disagree (2)

Neither agree
nor disagree
(3)

Agree (4)

Strongly agree
(5)

I feel comfortable
conducting research (1)











I feel comfortable
conducting policy/program
evaluations (5)











I feel comfortable analyzing
data (3)











I feel comfortable using
statistics (4)











End of Block: Evidence Use
Start of Block: PSM, Leadership, and Job Satisfaction
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Q22: The next set of statements relate to your leadership style. Please indicate the extent to
which you agree with the following statements.
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Strongly
disagree (1)

Disagree (2)

Neither agree
nor disagree
(4)

Agree (5)

Strongly agree
(6)

I act in ways that build my
respect (1)











I express a compelling
vision for the future (2)











I seek different
perspectives when solving
a problem (3)











I have different needs,
abilities, and aspirations
from others (4)
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Q23: You’re almost to the end of the survey. The next set of statements relate to your
perceptions of public service. Please indicate the extent to which you agree with the following
statements.
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Strongly
disagree (1)

Disagree (2)

Neither agree
nor disagree
(3)

Agree (4)

Strongly agree
(5)

I don’t care too much
about politicians (1)











Meaningful public
service is very important
to me (2)











I have little compassion
for people in need who
are unwilling to take the
first step to help
themselves (3)











I consider public service
my civic duty (4)











The give and take of
public policymaking does
not appeal to me (5)











It is difficult for me to
contain my feelings when
I see people in distress
(6)











I would prefer seeing
public officials do what is
best for the whole
community even if it
harmed my interests (7)











I am often reminded by
daily events about how
dependent we are on one
another (8)











Politics is a dirty word
(9)











I unselfishly contribute to
my community (10)
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Q24: All things considered, how satisfied are you with your current job?

o

Very unsatisfied (1)

o

Unsatisfied (5)

o

Neither satisfied nor unstatisfied (7)

o

Satisfied (6)

o

Very satisfied (8)

End of Block: PSM, Leadership, and Job Satisfaction
Start of Block: Experiment - Treatment

Q25: Suppose your department is asked to participate in a new flood risk management program to
improve your department’s ability to deal with potential climate change impacts. Researchers have
examined this new flood risk management program in other communities and have determined it
is effective at improving a department’s ability to deal with potential climate change impacts.
Please indicate the extent to which your department would participate in this new flood risk
management program.

o

Definitely will not participate (1)

o

Might participate (2)

o

Definitely will participate (3)

End of Block: Experiment - Treatment
Start of Block: Experiment - Control
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Q26: Suppose your department is asked to participate in a new flood risk management program to
improve your department’s ability to deal with potential climate change impacts. Please indicate
the extent to which your department would participate in this new flood risk management
program.

o

Definitely will not participate (1)

o

Might participate (2)

o

Definitely will participate (3)

End of Block: Experiment - Control
Start of Block: Demographics

Q27: The final set of questions gather demographic information. What is the highest level of
education you have completed?

o

Less than a high school diploma (1)

o

High school diploma or GED (2)

o

Some college (3)

o

Bachelor’s degree (4)

o

Master’s degree (5)

o

Doctorate degree (6)
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Q28: What is your race?

o

White (1)

o

Black or African American (2)

o

American Indian or Alaska Native (3)

o

Asian (4)

o

Native Hawaiian or Pacific Islander (5)

o

Other (6)

Q29: What is your gender?

o

Male (1)

o

Female (2)

o

Other (3)

Q30: What is your political affiliation?

o

Very liberal (1)

o

Liberal (2)

o

Moderate (3)

o

Conservative (4)

o

Very conservative (5)
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Q31: How old are you?

Q32: Which state do you work in?

o

Florida (1)

o

Texas (2)

o

Other (3)

Q33: Which city or county are you employed by? Please note your responses will be kept confidential.
At no point in time, will your responses be linked to you, your department, or your city/county.
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Q34: Thank you for participating in the survey!
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