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A B S T R A C T   

Given that floods cause the greatest economic impact and affect more communities annually than any other 
natural hazard, there is a compelling need to better understand how communities can enhance their resilience to 
future flood disasters. One mechanism for enhancing communities’ resilience to future flood disasters is through 
participation in the Federal Emergency Management Agency’s (FEMA) Community Rating System (CRS). The 
CRS is a federal voluntary program that incentivizes communities in the United States to implement floodplain 
management activities that exceed those required under the National Flood Insurance Program (NFIP). In ex
change for engaging in additional floodplain management activities, policyholders residing in CRS-participating 
communities receive discounts in their flood insurance premiums. To better understand the factors driving CRS 
participation, this study uses propensity score matching to match 100 randomly selected CRS participating 
communities with 100 non-CRS participating communities. Data gathered from CRS coordinators and floodplain 
managers indicate several factors are responsible for why communities participate, continue to participate, or do 
not participate the CRS. The main reason for participating in the CRS and continuing to participate is the 
reduction in flood insurance premiums, while the main reason for not joining the CRS is lack of resources (staff, 
funding, and time).   

1. Introduction 

Flooding remains the most destructive natural hazard both in the 
United States and around the globe [1]. According to the National 
Weather Service (NWS), 116 individuals were killed, on average, as a 
result of flooding between 2008 and 2017 [2]. Studies also show that 
over the past 30 years, floods have caused over $7 billion in damages per 
year [2]. Recent disasters provide contextual evidence of the impact 
floods can have on local communities. The 2016 Louisiana floods, for 
example, dropped over 30 inches of rainfall in some communities and 
led to over $8 billion in damage [3]. Furthermore, Hurricane Harvey 
devastated much of southeastern Texas in August 2017 as it dropped 
over 60 inches of rainfall over an eight-day period [4]. 

Since floods cause the greatest economic impact and affect more 
communities annually than any other natural hazard [1,5], there is a 
compelling need to better understand how communities can enhance 
their resilience to future flood disasters [6]. One mechanism for 
enhancing communities’ resilience to future flood disasters is through 
participation in the Federal Emergency Management Agency’s (FEMA) 

Community Rating System (CRS) program. The CRS is a federal volun
tary program created in 1990 to incentivize communities in the United 
States to implement floodplain management activities that exceed those 
required under the National Flood Insurance Program (NFIP). In ex
change for adopting additional flood mitigation measures, policyholders 
residing in CRS-participating communities receive discounts in their 
flood insurance premiums. 

Despite a growing body of research indicating CRS participating 
communities experience fewer flood losses [7–13], only about five 
percent of communities that participate in the NFIP also participate in 
the CRS [14]. This low participation has prompted scholars to examine 
the predictors of CRS participation, primarily by gathering data on the 
observable factors that are readily available through secondary sources 
like the United States Census Bureau (e.g., data on population density 
and median housing income). Scholars have yet to gather data on the 
unobservable predictors of CRS participation. By unobservable pre
dictors, we do not mean factors that cannot be measured or identified 
[15]. Rather, we mean the factors that determine whether or not a 
community participates in the CRS but cannot be easily measured due to 
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a lack of primary data (e.g., data on the specific reasons why commu
nities decide to participate or not participate in the CRS). The purpose of 
this study is, thus, to fill this void in research and answer the following 
research questions: (1) What unobservable factors motivate commu
nities to begin participating in the CRS? (2) What unobservable factors 
motivate communities to continue participating in the CRS? (3) What 
unobservable factors motivate communities to not participate in the 
CRS? To answer these questions, we use propensity score matching 
(PSM) to match 100 randomly selected CRS participating communities 
with 100 non-CRS participating communities. Then, we conduct phone 
interviews with CRS coordinators in CRS participating communities and 
floodplain managers in non-CRS participating communities. 

This study contributes to the community flood risk management 
literature in general and the CRS scholarship in particular by providing 
insights on the unobservable predictors of CRS participation through 
semi-structured interviews that gathered both quantitative and quali
tative data. This approach is novel and much needed as the vast majority 
of CRS participation studies employ quantitative methods and rely on 
secondary data sources (see Refs. [9,16–21]). Obtaining the unique 
perspectives of CRS coordinators and floodplain managers will advance 
our understanding of the unobservable drivers of CRS participation and 
will offer important insights regarding the decision-making process 
surrounding community flood risk management. Furthermore, the 
identification of such unobservable drivers will help policymakers 
design appropriate tools to encourage communities to participate in the 
CRS and other federal voluntary programs. 

2. Literature review 

2.1. Background on CRS program 

The CRS is a federal voluntary program designed to incentivize 
communities to implement floodplain management activities that go 
beyond those required under the NFIP. However, unlike the NFIP, FEMA 
established the CRS program to be actuarially sound, meaning the dis
counts provided in flood insurance rates were intended to reduce the 
number of flood insurance claims [22]. The goals of the CRS include, 
“reducing flood damage to insurable property, strengthening and sup
porting the insurance aspects of the NFIP, and encouraging a compre
hensive approach to floodplain management” [14]; p. 1). When 
communities engage in floodplain management activities that reflect 
these three goals, local residents receive reductions in their flood in
surance premiums based on their CRS class and whether or not they are 
located in a Special Flood Hazard Area (SFHA). An SFHA refers to a place 
where there is at least a one percent chance of flooding in any given 
year. 

Communities are organized into 10 classes. A class 10 community 
represents communities that do not participate in the CRS or have not 
accumulated at least 500 credit points; these communities do not receive 
any reductions in flood insurance premiums. A class 1 community rep
resents communities that have obtained the maximum amount of credit 
points; these communities receive a 45% reduction in flood insurance 
premiums. Intermediate classes receive discounts in flood insurance in 
increments of 5% (so long as the community is located in a SFHA) (see 
Table 1). 

CRS classes and associated discounts in flood insurance premiums 
are determined based on the amount of credit points communities have 
accumulated. Communities accumulate credit points by implementing 
any of the CRS’s 19 creditable activities [14]. FEMA organizes CRS ac
tivities into four categories: public information, mapping and regula
tions, flood damage reduction, and warning and response (see Table 2). 
Activities included under public information category (300 series) aim 
to inform individuals about flood hazards and ways to reduce flood 
losses such as through the purchasing of flood insurance. Mapping and 
regulation activities (400 series) seek to protect new development and 
natural floodplain functions, preserve open space, enforce higher 

regulatory standards, manage stormwater, and develop Flood Insurance 
Rate Maps (FIRMs). Activities included under flood damage reduction 
(500 series) include developing a comprehensive floodplain manage
ment plan, maintaining drainage systems, and relocating or retrofitting 
flood-prone structures. Finally, warning and response (600 series) ac
tivities consist of measures that protect life and property during a flood 
event such as developing programs to warn community members about 
flood events and maintaining levees and dams. 

Despite the benefits of reduced flood insurance premiums and lower 
flood risks, as of 2017, only five percent of communities that participate 
in the NFIP also participate in the CRS [14]. Furthermore, of the nearly 
1500 participating CRS communities, only one community has a class 1 
rating, and only six communities have a class 2 rating [23]. Most CRS 

Table 1 
CRS classes, credit points, and premium discounts based on location in or outside 
an SFHA.  

CRS Class Credit Points Premium Reduction 

In SFHA (%) Outside SFHA (%) 

1 4500þ 45 10 
2 4000–4999 40 10 
3 3500–3999 35 10 
4 3000–3499 30 10 
5 2500–2999 25 10 
6 2000–2499 20 10 
7 1500–1999 15 5 
8 1000–1499 10 5 
9 500–999 5 5 
10 0–499 0 0 

Source: FEMA [14]. 

Table 2 
Credit points awarded for CRS activities.  

Activity Maximum Possible 
Points 

Percent of Communities 
Credited 

300 Public Information Activities 
310 Elevation Certificates 116 96 
320 Map Information 
Service 

90 85 

330 Outreach Projects 350 93 
340 Hazard Disclosure 80 84 
350 Flood Protection 
Information 

125 87 

360 Flood Protection 
Assistance 

110 41 

370 Flood Insurance 
Promotion 

110 4 

400 Mapping and Regulations 
410 Floodplain Mapping 802 55 
420 Open Space 
Preservation 

2020 89 

430 Higher Regulatory 
Standards 

2042 100 

440 Flood Data 
Maintenance 

222 95 

450 Stormwater 
Management 

755 87 

500 Flood Damage Reduction Activities 
510 Floodplain Mgmt. 
Planning 

622 64 

520 Acquisition and 
Relocation 

2250 28 

530 Flood Protection 1600 13 
540 Drainage System 
Maintenance 

570 43 

600 Warning and Response 
610 Flood Warning and 
Response 

395 20 

620 Levees 235 0.5 
630 Dams 160 35 

Source: FEMA [14]. 
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participating communities fall in the class range of 5 through 9 [23]. 
Given such low participation, there is a need to better understand the 
unobservable factors driving and inhibiting CRS participation [21]. 
Before reviewing the extant literature on the factors influencing CRS 
participation, we look at the emergence and participation in voluntary 
programs more broadly, and in particular, voluntary environmental 
programs. 

2.2. Voluntary programs 

Over the past few decades, there has been a growing interest in using 
voluntary programs as a policy tool to help address the ineffectiveness 
and costliness of command-and-control approaches [24]. Indeed, 
top-down, command-and-control regulatory approaches have been 
criticized for their rigidity and costliness [25–27]. Consider, for 
example, the Clean Air Act. Designed to control air pollution, this Act 
increased organizations’ operating costs, which in turn, reduced their 
productivity and profits [27]. According to Lyons and Maxwell [26]; 
voluntary programs have become more popular as they can help reduce 
compliance and transaction costs. Moreover, Potoski and Prakash [27] 
as well as Arimura, Hibiki, and Katayama [25] advocate using voluntary 
programs as a supplement due to the high compliance costs associated 
with traditional command-and-control approaches. Finally, Berke [28] 
suggests using voluntary programs in conjunction with traditional reg
ulatory approaches to incentivize local governments to engage in 
additional natural hazard risk-management activities. Despite the 
inherent benefits of voluntary programs, namely increased compliance 
rates, many federal voluntary programs are finding it hard to increase 
their compliance and/or participation rates. 

Myriad studies have explored why private organizations participate 
in voluntary environmental programs (VEPs), with the intent to deter
mine how best to increase participation rates (e.g., Ref. [29–32]. 

Khanna [33] argues that participation in VEPs hinges on the costs 
and benefits. That is, private organizations tend to participate in VEPs 
only when the benefits are greater than the costs associated with 
participating. Other studies on VEPs have shown that market-based in
centives also influence private organizations’ decision to participate in 
VEPs [34,35]. The United States Environmental Protection Agency’s 
(EPA) WasteWise program is a good example. This program aimed to 
reduce municipal solid wastes and provides both financial (e.g., reduced 
waste disposal costs) and non-financial (e.g., recognition awards) in
centives to participants [36]. In summary, extant research shows that 
organizations tend to estimate their benefit-cost ratios, and that a 
community will participate voluntary programs only when the benefits 
outweigh the costs [33] 

2.3. Research on the CRS program 

The number of studies on the CRS has significantly increased over the 
past decade [21]. This prompted Sadiq and colleagues [21] to conduct 
the first systematic review of academic research on the CRS. Their study 
not only provides important information regarding the current state of 
knowledge on the CRS, but it also identifies research gaps and offers 
practical recommendations and policy recommendations to emergency 
and floodplain managers and policymakers, respectively [37]. This 
systematic review showed that scholars have examined various aspects 
of the CRS program, including whether the program is effective at 
reducing flood losses [7,9–13,16,38–41]), the value and effectiveness of 
specific CRS activities [9,10,13,41–46], and the predictors of CRS 
scores, ratings, and points [20,43,46–50]. Scholars have also examined 
the relationship between the CRS and disaster recovery [51,52], poverty 
and income inequality [53], as well as migration and development [54]. 

Identifying the determinants of CRS participation—the focus of the 
present study—has also received some attention (see Ref. [12,16,17,20, 
46,49]. The results from the reviewed studies showed that communities 
participating in the CRS have greater flood risks and higher population 

sizes [16,20], educational attainment levels [9,17], incomes [18,19], 
tax revenues [17], proportion of senior citizens [17] as well as lower 
crime and unemployment rates [17]. Other scholars (e.g., Ref. [20] 
found that communities with higher local capacity, measured as com
munity payroll, are more likely to participate in the CRS. In summary, 
flood risks, political economy, local capacity, and socio-economic fac
tors have been shown to be significant predictors of CRS participation. 
Furthermore, all of the studies examining the predictors of CRS partic
ipation used quantitative methodologies and secondary data [37]. 

The present study contributes to this growing body of research by 
interviewing the individuals responsible for flood management decision- 
making at the community level—CRS coordinators and floodplain 
managers—to identify the unobservable predictors of CRS participation. 
To our knowledge, this is the first national-level study to investigate the 
unobservable predictors of initial, continued, and non-CRS 
participation. 

2.4. The role of CRS coordinators and floodplain managers 

In the United States, floodplain management ordinances and 
administrative requirements vary widely due to differences in state law 
and statutory authority [55].). However, despite such variations, states 
generally grant local communities the power and authority to adopt, 
administer, and enforce floodplain management regulations [55]. 
Elected officials usually identify a subordinate to delegate power and 
authority to serve as the community’s floodplain manager. Depending 
on the structure and size of a community, the floodplain manager might 
also serve as the community development director, zoning officer, 
building code official, engineer, or planner. The primary responsibilities 
of the floodplain manager include “enforcing the community’s flood 
damage prevention ordinance, updating flood maps, plans, and policies 
of the community, and any of the activities related to the administration 
of the NFIP” [56]; p. 1) such as understanding regulations, correcting 
violations, processing permit applications, ensuring projects are built 
according to approved permits, and taking action to resolve non
compliant activities [55]. 

In communities that participate in the CRS, the floodplain manager 
usually serves as the CRS coordinator. CRS coordinators maintain the 
same responsibilities as the floodplain manager, but also oversee all 
aspects of participation in the CRS, including but not limited to, the 
identification and implementation of creditable activities, the mainte
nance of relevant documentation, and the coordination of verification 
and recertification activities [23].). It is important to note that the CRS 
coordinator does not and is not always a community employee; com
munities, for example, can choose to contract CRS responsibilities out to 
a private agency or firm [23]. 

3. Data and methods 

3.1. Matching procedure 

A random sample of 100 CRS communities was selected from the 
sample of 21,804 communities for which we had CRS participation data 
and other covariates. To be eligible to be drawn into the sample, the 
communities must have been in the list of CRS communities as of 2013 
(CRS13 ¼ 1) and have a propensity score (i.e., have observed values of 
all covariates). This included 1169 communities out of the 1172 com
munities in the CRS. The covariates used in this study consist of socio
economic and flood-risk-related variables found to be significant 
predictors of CRS participation by previous studies (e.g., Ref. [9,17–20, 
57]). The socioeconomic variables include population density, share of 
the population that is white, share of the population aged 18 and older, 
share of the population under age 5, share of the population with at least 
a college degree, share of the households that lived in same county 5 
years prior, share of the population below the poverty level, log of the 
median family income, log of the median housing value (mean of the 
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tract-level medians), log of the aggregate housing value, and share of the 
housing units that are rented. Data on these socioeconomic variables 
were derived from the 2010 Census. The flood-related variables include 
the county-level flood event damage from the Spatial Hazard Events and 
Loss Database for the United States (SHELDUS) for 2007–2012, the flood 
damage in 2012, a dummy variable for whether the community had a 
digital Flood Insurance Rate Map available in 2013, the average flood 
risk for the county, and the population-weighted flood risk for the 
county. 

For the full sample of 21,804 communities, we conducted a pro
pensity score matching exercise in Stata to generate propensity scores 
for all the observations. The propensity score matching procedure in
volves identifying the four nearest neighbors for each of the 100 
randomly selected observations, where the treatment variable is CRS13 
and the covariates are the socioeconomic and flood-risk-related vari
ables listed above. Propensity scores are based on a logit to estimate, and 
a common support constraint is imposed to ensure all treatment obser
vations’ propensity scores are not higher than the maximum or lower 
than the minimum propensity scores of the untreated observations. Only 
two observations lacked support. 

We then use the propensity scores to identify (untreated) matches for 
the randomly selected 100 (treated) observations. Rather than compare 
some outcome variable for the treated observations with the outcome 
variable for their nearest neighbors, we use the propensity scoring just to 
identify the matches. Matches can be city-to-city, county-to-county, city- 
to-county or county-to-city. PSM is used to condition the comparisons 
between treated and untreated observations such that the pair of ob
servations are nearly identical in terms of their likelihood of partici
pating in the CRS. In short, PSM uses observable factors that predict 
participation in the CRS to control for differences between the treated 
and untreated observations. This ensures that the selection into treat
ment is essentially random or at least unrelated to the outcomes. This 
approach allows us to then use interview questions to investigate how 
each of the 100 matched pairs differs on unobservables factors. 

3.2. Questionnaire 

We designed two interview scripts in August 2018—one for CRS 
communities and the other for non-CRS communities, with many 
overlapping questions. Questions on both interview scripts include, but 
are not limited to, demographic characteristics such as age and educa
tional level; job-related questions like position, role, and tenure; orga
nizational characteristics such as the number of full-time employees; 
community’s capacities and constraints regarding flood mitigation, 
preparedness, response, and management; how community flood risk 
management decisions are made. For the non-CRS script, we include 
some background information about the CRS. The interview scripts 
diverge when questions about the CRS are asked. For example, com
munities that participate in the CRS program were asked “To the best of 
your knowledge, what are the reasons why your community initially 
decided to participate in the CRS? and “To the best of your knowledge 
what are the reasons why your community continues to participate in 
the CRS?” Non-CRS Participating communities were asked, “What are 
the reasons, if you know of any, that your community has not partici
pated in the CRS?” The interviews contained both open- and closed- 
ended questions as well as quantitative and qualitative components. 

In September 2018, we pretested the CRS interview script and the 
non-CRS interview script with three CRS coordinators and one flood
plain manager, respectively. No major changes to the two interview 
scripts were made. The interview scripts were then given to a research 
institute in a university located in the United States. The interview 
process began in October 2018. To reduce interviewer bias, all research 
staff that participated in data collection went through a training session 
on proper policies and procedures of conducting ethical research. This 
study was approved by the Institutional Review Board of the university 
where the study was conducted. 

3.3. The interview process 

After randomly selecting 100 CRS communities (treatment/CRS 
group) and their four non-CRS (untreated/non-CRS group) respective 
matched pairs, a series of phone interviews were conducted by the 
research institute. Two sets of interviews were conducted. The first set is 
for the CRS coordinators for the 100 randomly selected treatment/CRS 
group. The second set of interviews is for the CRS group’s respective 100 
matches (treatment/non-CRS group). For this latter group, interviews 
were conducted with the floodplain manager. 

To identify the CRS coordinators and floodplain managers, we uti
lized the lists provided by state mitigation officers and official com
munity websites. The research team obtained the names, phone 
numbers, and e-mails of the CRS coordinators and floodplain managers 
from these two sources and gave the information to the research insti
tute. The interviewers from the research institute contacted the CRS 
coordinators first via email or phone in groups of 25 to ensure all 
communication remained organized. After completing 50 CRS in
terviews, the corresponding non-CRS matches were contacted as well. 

To get in contact with the appropriate person to conduct the inter
view with, individual emails were sent to all the email addresses pro
vided. After one week of receiving no response to the initial email, the 
research institute interviewers began calling the phone numbers asso
ciated with the emails. Each number was called no more than one time 
per day and no more than three times per week to get an interview either 
completed or scheduled for completion later. After one month of 
receiving no response from certain communities, a follow-up email was 
sent to them requesting their participation in the interview. The research 
institute interviewers continued to call these communities daily for 
several weeks after the follow up email. For communities that still 
proved difficult to reach, a different way to contact them was estab
lished. Specifically, individuals were identified by searching through 
their official community websites to see if there was a specific depart
ment that deals with floodplain management. If no such department 
existed, a search was performed on the website for other related de
partments where the CRS coordinator or floodplain manager may be 
located such as the Engineering Department, Building Department, 
Planning Department, Community Development Department, and Pub
lic Works Department. 

In contacting officials from these departments, it was the goal that if 
they were not the appropriate person we needed to speak with, they 
would at least be able to put us in contact with or provide us contact 
information for the appropriate individuals. If an email address was 
provided on the community’s website, the same procedures were fol
lowed, allowing them time to respond to the email before calling their 
office. If an email address was not provided, but a phone number was, 
the research institute interviewers called the office numbers and either 
completed the interview or scheduled the interview for another time. To 
make sure the right individuals were those interviewed, all participants 
confirmed with the research institute interviewers at the beginning of 
the interview that they served as either the CRS coordinator or the 
floodplain manager before proceeding further with the interview. The 
average length of the phone interviews for the treatment/CRS group and 
the untreated/non-CRS group were about 25 and 15 min, respectively. 
All 200 interviews were completed in August 2019. 

3.4. Coding procedure 

We employed a mixture of deductive and inductive coding tech
niques to analyze the interview responses. Deductive coding refers to 
identifying codes in accordance to theory or prior research [58]. Based 
on theory and the extant CRS participation literature, we identified a 
series of open codes. Open coding entails reviewing, identifying, and 
organizing texts into broad categories [58]. We identified the following 
open codes as reasons why communities decide to begin participating in 
the CRS: prior flood experience, copycatting, and benefits. The only 
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open code we identified for continued participation is benefits. We 
identified additional open codes for why communities begin and 
continue to participate in the CRS like high flood risk and community 
composition. However, we did not include these because they did not 
contain enough responses. Finally, the open codes we identified as 
reasons why communities decide not to participate in the CRS include: 
lack of resources, lack of benefits, and costs. 

For the codes that did not align with any of the previous open codes, 
we used inductive coding. Inductive coding refers to identifying themes 
solely based on the data itself [58]. We identified the following induc
tive open codes for initial participation: education, outreach, and/or 
awareness; and other. The inductive open codes for continued partici
pation include: education, outreach, and/or awareness; political rea
sons; past participation; already doing the activities; flood management 
program maintenance, evaluation, and improvement; improve rating; 
and other. Finally, the inductive open codes we identified for commu
nities that do not participate in the CRS include: administrative burden; 
political reasons; and other. See Table 3 for a description of each open 
code used through the deductive and inductive coding process (deduc
tive open codes are shaded gray). 

After identifying all the open codes, we reviewed the interview re
sponses again to develop sub-codes. These sub-codes illustrate different 
concepts represented by an open code. For example, “reduced flood 
insurance premiums” represents a sub-code under the open-code cate
gory “benefits.” To better ensure inter-coder reliability through the 
coding process, two of the authors individually coded each interview 
response. These two individuals then met to discuss any discrepancies. 
All discrepancies were resolved through consensus. 

4. Results 

In this section, we first present the results of the descriptive statistics 
of those interviewed and then the results of the coding analyses. Ac
cording to Table 4, which presents the descriptive statistics, the posi
tions of CRS coordinator and floodplain manager are dominated by men. 
Specifically, 68% of CRS coordinators and 77% of floodplain managers 
are men. Also, 43% of CRS coordinators and floodplain managers are 
between the ages of 45 and 59 years. In addition, almost half of the CRS 
coordinators and floodplain managers interviewed have a Bachelor’s 
degree. Finally, 45% of CRS coordinators have been at their jobs for 3–8 
years, while 31% of floodplain managers have been at their job for the 
same duration. 

We organize the coding analyses results into three sections—reasons 
for initial CRS participation, reasons for continued CRS participation, 
and reasons for not participating in the CRS. The total number of codes 
for each category exceeds the total number of respondents because some 
respondents listed multiple reasons for why their community does, 
continues to, or does not participate in the CRS. It is important to note 
that the phone interviews were not audio recorded. Instead, the research 
institute interviewers typed respondents’ answers as they were con
ducting the interview; therefore, we do not provide any direct quotes 
from respondents. See Table 5 below for a summary of the open and sub 
codes. 

4.1. Reasons for initial CRS participation 

We identified five open codes for why communities initially decide to 
participate in the CRS. These include: prior flood experience (N ¼ 3), 
copycatting (N ¼ 4), education, awareness, and/or outreach (N ¼ 5), 
benefits (N ¼ 75), and other (N ¼ 14). Benefits was the only open code 
where we were able to identify additional sub-codes, which include: 
general benefits (N ¼ 7), reduced flood insurance premiums (N ¼ 36), 
address flood risks and reduce flood losses (N ¼ 6), flood mitigation, 
protection, and response (N ¼ 4), improve land use, strengthen local 
ordinances, and preserve natural areas (N ¼ 7), community and/or 
homeowner (N ¼ 8), and cost savings (N ¼ 7). The code ‘other’ included 

any response that did not correspond with any of the previously iden
tified open codes and that did not have at least three respondents citing 
that specific reason. For example, two respondents mentioned main
taining compliance as a reason for initial CRS participation. These two 
responses stayed under the ‘other’ code because they did not have the 
three responses needed to become their own code. 

4.1.1. Prior flood experience 
Three respondents reported prior flood experience influenced their 

community’s decision to participate in the CRS. One respondent spe
cifically mentioned their community began participating in the CRS 
soon after a major hurricane impacted their community. Another 
respondent reported they began participating because they do not want 
to see their community flooded again. The final respondent mentioned 
they began participating in response to serious flooding and property 
damage. 

4.1.2. Copycatting 
Four respondents stated they began participating in the CRS because 

they were influenced by other communities’ participation. Three re
spondents specifically mentioned their communities began participating 
because the other communities around them were participating. One 
respondent also noted that surrounding communities began partici
pating so their community started participating to remain in good status 
as a community. 

4.1.3. Education, outreach, and/or awareness 
Five respondents reported they began to participate in the CRS for 

the education, outreach, and/or awareness opportunities. For example, 
one respondent noted that the outreach efforts by personnel with FEMA 
and the NFIP influenced their community’s decision to participate. Two 
other respondents revealed the educational component associated with 
the CRS motivated their community to participate. 

4.1.4. Benefits 
Benefits represented the largest open code category, containing a 

total of 75 responses that generated seven sub-codes (in italics). Seven 
respondents reported that the general benefits associated with the pro
gram prompted their community’s initial participation in the CRS. Other 
respondents identified more specific reasons. The most popular reason 
was the reduced flood insurance premiums for flood insurance policy
holders within their community. Specifically, 36 respondents reported 
this as a reason contributing to their decision to participate in the CRS. 
In addition, six respondents reported they began participating in the CRS 
as a means to address flood risks and reduce future flood losses. Of these 
five respondents, three mentioned they began participating to reduce 
flood losses. Another two reported they participate because a portion of 
their community resides in a floodplain. Flood mitigation, protection, and 
response represents an additional benefit reported by four respondents. 
These respondents specifically mentioned they began participating in 
the CRS to be prepared, increase their level of protection, and improve 
their ability to mitigate flood hazards. Seven respondents cited the 
possibility to improve land use, strengthen local ordinances, and preserve 
natural areas motivated their community to participate in the CRS. Two 
of these respondents specifically reported they began participating in 
the CRS to help prevent development in flood prone areas. Another re
ported they wanted to make sure the community was built safely. Eight 
respondents mentioned they began participating in the CRS to benefit 
the community and/or homeowner. Finally, seven respondents stated their 
community initially began participating in the CRS to experience cost 
savings. One of these respondents further noted they initially began 
participating because it was free to do so. 

4.1.5. Other 
Fourteen responses were included under the code titled, ‘other.’ Two 

respondents mentioned their community began participating in the CRS 
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Table 3 
Open codes developed through deductive and inductive coding process. 
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to ensure compliance. Another respondent stated there are many flood 
insurance policyholders within their community. In addition, one 
respondent indicated their community began participating in the pro
gram because it was new, and another stated their community wanted to 
take a more progressive approach. Other respondents noted the desire to 
improve their flood maintenance strategy, to receive better flood maps, 
and because their community was already doing the activities. A final 
respondent indicated the potential for increased property values 

prompted the community to begin participating in the CRS. 

4.2. Reasons for continued CRS participation 

We identified eight open codes for why communities continue to 
participate in the CRS. These include: education, outreach, and/or 
awareness (N ¼ 17), benefits (N ¼ 99), political reasons (N ¼ 4), past 
participation (N ¼ 4), already doing the activities (N ¼ 3), flood man
agement program maintenance, evaluation, and improvement (N ¼ 7), 
improve rating (N ¼ 3), and other (N ¼ 20). Benefits, again, was the only 
open code where we were able to identify additional sub-codes (in 
italics), which include: general benefits (N ¼ 5), reduced flood insurance 
premiums (N ¼ 58), flood mitigation, protection, and response (N ¼ 8), 
address flood risks and reduce flood losses (N ¼ 5), improve land use, 
strengthen local ordinances, and preserve natural areas (N ¼ 9), community 
and/or homeowner (N ¼ 8), and cost savings (N ¼ 6). Recall, the code 
‘other’ included any responses that did not correspond with any of the 
previously identified open codes and that did not have at least three 
respondents reporting that specific reason. 

4.2.1. Education, outreach, and/or awareness 
Seventeen respondents reported they continue to participate in the 

CRS because of the education, outreach, and/or awareness opportu
nities. Seven of these respondents specifically noted they continue to 
participate in the CRS as a means to educate and keep the public aware 
of flood risks and community floodplain management. The other re
spondents discussed education, outreach, and/or awareness in more 
general terms. 

4.2.2. Benefits 
Benefits remained the largest open code category, containing a total 

of 99 responses and generating seven sub-codes (in italics). Five re
spondents reported they continue to participate in the CRS for the gen
eral benefits, and 58 respondents stated they continue to participate for 
the reduced flood insurance premiums. In addition, eight respondents 
mentioned they continue participating in the CRS to improve their flood 
mitigation, protection, and response. Three and four respondents reported 
they continue to participate to help mitigate flood damage and protect 
the community, respectively. One respondent mentioned the CRS helps 
their community ensure they are ready to react to disasters. Five re
spondents reported they continue participating in the CRS as a means to 
address flood risks and reduce future flood losses. Of these five respondents, 
three specifically mentioned they began participating to reduce flood 
losses and lower the risk to property owners. Another three reported 
they continue to participate because their community is prone to 
flooding. Improve land use, strengthen local ordinances, and preserve nat
ural areas represents another reason for continued participation. Five of 
the nine respondents reported they continue to participate in the CRS to 
enforce their floodplain ordinance and to maintain higher regulatory 
standards. Another two mentioned they continue to participate to help 
ensure they are engaging in smarter development. Eight respondents 
mentioned they continue participating in the CRS to benefit the com
munity and/or homeowner. Finally, six respondents stated the cost savings 
contribute to their community’s decision to continue participating in the 
CRS. 

4.2.3. Political reasons 
Four respondents mentioned they continue to participate in the CRS 

because of various political reasons. For example, one respondent 
mentioned they continue to participate in the CRS because they have 
political support. Another stated the town council still wants the com
munity to participate, and another reported they continue to participate 
because their community is a pro-environment community. Finally, one 
respondent stated that they thought it would be too big of a political 
scandal to stop participating in the CRS. 

Table 4 
Descriptive statistics of CRS coordinators and floodplain managers.  

Variable CRS 
Coordinators 
% 

Floodplain 
Managers 
% 

Gender 
Male 68 77 
Female 32 23 
Age 
27–44 28 30 
45–59 43 43 
Over 60 23 24 
No Response 6 3 
Education 
High School Graduate 2 4 
Some College or Technical School 11 8 
AA/AS Degree (2 Year College Deg.) 11 6 
Bachelor’s Degree (College Graduate) 47 45 
Postgraduate Degree (Master’s, PhD., J. 

D.) 
29 37 

Tenure 
Less Than 3 Years 18 21 
3–8 Years 45 31 
9–14 Years 19 23 
15–20 Years 6 12 
Over 20 Years 12 13  

Table 5 
Summary of open and sub codes for initial, continued, and Non-CRS 
participation.  

Code Initial Continued Non- 
Participation 

Prior Flood Experience 4 – – 
Copycatting 3 – – 
Education, Outreach, and/or Awareness 5 17 – 
Benefits 75 99 – 

General 7 5 – 
Reduced Flood Insurance Premiums 36 58 – 
Address Flood Risks and Reduce Flood 
Losses 

6 5 – 

Flood Mitigation, Protection, and 
Response 

4 8 – 

Improve Land Use, Strengthen Local 
Ordinances, and Preserve Natural Areas 

7 9 – 

Community and/or Homeowner 8 8 – 
Cost Savings 7 6 – 

Political Reasons – 4 3 
Past Participation – 4 – 
Already Doing the Activities – 3 – 
Flood Management Program 

Maintenance, Evaluation, and 
Improvement  

7 – 

Improve Rating – 3 – 
Lack of Resources – – 36 

General – – 7 
Staff – – 17 
Funding – – 4 
Time – – 8 

Lack of Benefits – – 4 
Costs – – 12 

General – – 3 
Costs Outweigh Benefits – – 9 

Administrative Burden – – 7 
Other 14 20 13  
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4.2.4. Past participation 
Past participation represents another reason why communities 

continue to participate in the CRS. Specifically, four respondents 
expressed they continue to participate in the program because they have 
always done so and because they did not have any reason to stop. 

4.2.5. Already doing the activities 
Three respondents mentioned they continue to participate in the CRS 

because they are already doing the activities. That is, they would engage 
in some of the activities associated with the CRS regardless of whether or 
not they received credit points. 

4.2.6. Flood management program maintenance, evaluation, and 
improvement 

Seven respondents reported they continue to participate in the CRS 
for flood management program maintenance, evaluation, or improve
ment purposes. Specifically, three respondents reported they continue to 
participate in the CRS to help maintain their flood management pro
gram. Another respondent reported participating in the CRS forces their 
community to be consistent, and another stated it gives them a reason to 
do better. One respondent noted that continuous participation in the 
CRS helps them make sure everything is in check. Finally, one respon
dent mentioned they continue to participate to identify best practices. 

4.2.7. Improve rating 
Improving CRS ratings represents another reason why communities 

continue to participate in the program. All three respondents reported 
they continue to participate in the program because they are interested 
in improving their CRS rating. One of the respondents noted that the 
primary motivation for improving their CRS rating is that a better rating 
leads to greater reductions in flood insurance premiums. 

4.2.8. Other 
Twenty responses were included under the open code, ‘other.’ Two 

of the twenty respondents stated their community’s composition in
fluences their decision to continue to participate in the program. For 
example, one respondent mentioned the community is a college town, 
and the other stated there is a large percentage of low-income residents. 
An additional two respondents reported copycat behavior, meaning they 
continue to participate in the CRS to gain knowledge on what other 
communities are doing and to compare success. Two additional re
spondents noted they continue participating due to prior success with 
the program. Another respondent mentioned it would look bad if their 
community stopped participating, and another stated participation is a 
status symbol. Furthermore, two respondents noted the reason for 
continuous participation is because they are mandated to do so. Two 
other respondents suggested their community had a responsibility to 
provide services to the public. In addition, one respondent mentioned 
there were networking opportunities, and another stated they were able 
to afford to participate in program activities. Finally, other reasons 
mentioned once include, but are not limited to, compliance, better co
ordination, management of future issues, and the minimal effort 
involved. 

4.3. Reasons for not participating in the CRS 

We identified six open codes for why communities do not participate 
in the CRS. These include lack of resources (N ¼ 36), lack of benefits (N 
¼ 4), Costs (N ¼ 12), administrative burden (N ¼ 7), political reasons (N 
¼ 3), and other (N ¼ 13). We were able to identify sub-codes for two of 
these open codes, namely lack of resources and costs. The sub-codes (in 
italics) we identified for lack of resources are general lack of resources (N 
¼ 7), staff (N ¼ 17), funding (N ¼ 4), and time (N ¼ 8). The sub-codes (in 
italics) for costs are general costs (N ¼ 3) and costs outweigh benefits (N ¼
9). 

4.3.1. Lack of resources 
Lack of resources represents the primary reason for not participating 

in the CRS. This open code contains a total of 36 responses and gener
ated three sub-codes (in italics). Seven respondents mentioned a lack of 
resources in general. In addition, 17 and four respondents reported they 
lacked the staff or funding to participate in the program, respectively. In 
terms of staffing, respondents generally mentioned maintaining 
compliance with the CRS is a full-time job and that they are neither able 
to hire a new staff member or allocate a current staff member to fulfill 
CRS duties. Lack of time represents another resource deficiency. Eight 
respondents specifically reported their community simply does not have 
the time that is required to participate in the program and maintain 
compliance. 

4.3.2. Lack of benefits 
Four respondents reported they do not participate in the CRS because 

they experience a lack of benefits. Three of these respondents specifically 
noted they do not have a large portion of flood insurance policyholders 
in their community. Hence, the incentive of reduced flood insurance 
premiums is not appealing. The final respondent stated the CRS offers no 
benefits for their community. 

4.3.3. Costs 
This open code contains a total of 12 responses that we have broken 

up into two sub-codes (in italics). Three respondents reported costs in 
general have caused their community to not participate in the CRS. The 
remaining nine respondents reported the costs outweigh the benefits. One 
respondent specifically noted they only have a couple buildings within 
their community that would benefit from the program. 

4.3.4. Administrative burden 
Administrative burden represents another reason why communities 

decide not to participate in the CRS, with seven respondents citing this 
reason. Administrative burden refers to the amount of paperwork that is 
required for participating in the program. Respondents specifically 
noted there is too much complexity to ensure they are maintaining 
compliance. 

4.3.5. Political reasons 
Three respondents mentioned they do not participate in the CRS for 

political reasons. One respondent stated it is up to the county board to 
make the decision. The other two respondents stated their local gov
ernment officials were not interested in participating. One of these re
spondents further mentioned that local officials do not want to 
participate because they do not want the rights of property owners to be 
taken away. 

4.3.6. Other 
Thirteen responses were included under the open code, ‘other.’ 

Although a handful of these responses were irrelevant to this study’s 
purposes, two respondents mentioned not being able to go beyond the 
minimum requirements set forth by the CRS. Furthermore, one 
respondent mentioned they have received inconsistent messaging from 
FEMA in terms of flood maps and floodplains. Another suggested the 
community’s percentage of floodplains is low and that contributes to 
their lack of participation. Finally, one respondent mentioned there was 
not a large enough interest to participate, and another stated they 
thought it was difficult to join and that there are insufficient community 
regulations to warrant joining. 

5. Discussion 

This study aims to identify the unobservable factors motivating 
communities to initially participate in the CRS, continue to participate 
in the CRS, and not participate in the CRS. In terms of initial partici
pation, most of the respondents reported they began participating in the 
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CRS for the benefits, namely the reduction in flood insurance premiums. 
This suggests the incentive of lower flood insurance premiums is effec
tive at motivating communities to join the program. Benefits for the 
community and/or homeowner was the second most common benefit 
identified by CRS coordinators. Responses for community and/or 
homeowner benefits were broad in nature but generally reflected the 
need to help residents and better the community. These two findings 
imply communities place a great deal of emphasis on the benefits 
community members will incur when deciding whether to participate in 
the CRS. This result is in line with previous research findings (e.g., 
Ref. [59] and FEMA’s emphasis on the importance of flood insurance 
rate reduction as a key reward for participating in the CRS [14]. These 
results also align with the literature on participation in voluntary 
environmental programs that has shown the importance of offering 
benefits to increase participation [33]. 

Education, awareness, and/or outreach opportunities represented 
the second most common reason for joining the CRS. One respondent 
specifically mentioned the outreach efforts by personnel from FEMA and 
the NFIP motivated their community to join. Prior flood experience and 
copycatting represented two of the lesser reasons for why communities 
decide to join the CRS. The low number of responses for these two 
reasons is somewhat surprising since existing research has shown having 
a high flood risk, and therefore higher likelihood of experiencing flood 
disasters, is a significant predictor of CRS participation [9,16–20,46,59]. 
Similarly, scholars have found CRS participating communities tend to 
cluster together (e.g., Ref. [17,46,60] and engage in copycatting [61]. 

The reasons for continued CRS participation are very similar to those 
of initial participation. Again, the benefits and more specifically, the 
reductions in flood insurance premiums remain the primary reasons why 
communities continue to participate in the CRS. This provides further 
evidence to suggest the reduced flood insurance premiums is an enticing 
strategy for getting communities to join the CRS and for maintaining 
participation. Improving land use, strengthening local ordinances, and 
preserving natural areas represented the second most mentioned benefit 
for continued participation. Two other common benefits for continued 
participation include the benefits that community and/or homeowner 
continue to receive as well as improvement in flood mitigation, pro
tection, and response. It is interesting to note the number of responses 
for the latter benefit doubled from initial participation to continued 
participation. This might suggest communities continue to participate in 
the program as they reap the benefits of some of the more long-term 
flood mitigation and protection projects associated with CRS participa
tion. That is, such benefits might not be fully apparent to communities 
when deciding whether to join the CRS, perhaps because they are not 
emphasized as the benefits of participation in the CRS by FEMA in 
publication materials used to promote the CRS (e.g., CRS Fact Sheet). 

Similar to initial participation, education, awareness, and/or 
outreach opportunities represented the second most common reason for 
continued CRS participation. This was followed by flood management 
program maintenance, evaluation, and improvement. This reason in
dicates communities continuing CRS participation might view the CRS 
as a mechanism for maintaining or a catalyst for improving their 
floodplain management activities. Political reasons, past participation, 
already doing the activities, and improving CRS ratings represented 
important but lesser reasons for why communities decide to continue to 
participate in the CRS. Whereas past participation and already doing the 
activities appear to underscore how, in some communities, participation 
in the CRS can become a habit or routine, political reasons emphasize 
the benefits of having support from local elected officials. Finally, the 
desire to improve CRS ratings suggests participating communities are 
invested in the CRS, and they continue to participate in the program 
because they may be interested in receiving the benefits associated with 
a better rating like further reductions in flood insurance premiums. 

In terms of non-CRS participation, most of the respondents reported 
they do not participate in the CRS due to a lack of resources, specifically 
due to a lack of staff. Time and funding issues represented additional 

resource constraints. A lack of organizational capacity is also a common 
factor impacting participation in voluntary environmental programs 
[35]. Relatedly, a handful of respondents reported they do not partici
pate due to the administrative burden, referring to the significant 
amount of paperwork that is required for participation. These findings 
are not surprising as maintaining compliance with the CRS can be 
tedious and time-consuming. For example, to join the CRS, communities 
must show they have been in full compliance with the rules and regu
lations of the NFIP for the past year, and if a community is interested in 
continuing their participation, they must recertify each year [14]. 

The costs associated with participation represented an additional 
reason why communities choose not to participate in the CRS. The 
majority of these respondents mentioned the costs outweighed the 
benefits of participation. A possible explanation for this is that these 
communities might have limited flood exposure and, subsequently, 
fewer flood insurance policyholders. As a result, these communities 
might then also lack the initial impetus needed to begin and continue to 
participate in the CRS. Other respondents reported they do not partici
pate in the CRS because of the lack of benefits, namely the reduction in 
flood insurance premiums. Again, this could be because of the low 
percentage of flood insurance policyholders in their community. These 
findings align with the broader literature on participation in voluntary 
environmental programs, showing that participation is higher when the 
benefits are greater than the costs [33]. Finally, a few respondents 
mentioned they do not participate in the CRS for political reasons, with 
the majority stating local elected officials are not interested in the 
program. 

In addition to discussing respondents’ reasons for initial, continued, 
or non-participation in the CRS, it is important to discuss some reasons 
respondents did not bring up during the interviews. Surprisingly, only 
one community cited the networking opportunities as a reason for 
continued participation. This is unexpected since FEMA identifies being 
granted access to the CRS User Groups as a major benefit of participation 
[14]. The purpose of the CRS Users Groups is to provide a place of 
support for communities as they implement their floodplain manage
ment activities. It is also surprising that although non-CRS communities 
largely indicated they do not have the resources to participate in the 
program, they did not mention they perceive the process of participation 
to be difficult. While this could be because they are not fully aware of the 
process, it might mean they are used to dealing with such administrative 
challenges and that the process is not too taxing. 

6. Conclusion 

The goal of this study was to better understand the unobservable 
predictors of communities’ initial participation, continuous participa
tion, and non-participation in FEMA’s CRS program. To achieve this 
goal, this study used PSM to match 100 randomly selected CRS 
participating communities with 100 non-CRS participating communities 
and collected data from 100 CRS coordinators in the CRS participating 
communities and 100 floodplain managers from the non-CRS partici
pating communities via phone interviews. 

The results indicate several unobservable factors are responsible for 
why communities initially participate, continue to participate, or do not 
participate in the CRS. The reasons for initially participating in the CRS 
include: the benefits of participation (e.g., to reduce flood insurance 
premiums; to address flood risks and reduce flood losses; to provide 
flood mitigation, protection, and response; to improve land use, 
strengthen local ordinances, and preserve natural areas; to provide 
benefits to the community and/or homeowners; and to save costs); ed
ucation, awareness, and/or outreach; copycatting; and prior flood 
experience. The following were given as the reasons for continuing to 
participate in the CRS: benefits (e.g., to reduced flood insurance pre
miums; to provide flood mitigation, protection, and response; to address 
flood risks and reduce future flood losses; to improve land use, 
strengthen local ordinances, and preserve natural areas; to provide 
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benefits to the community and/or homeowners; and to save costs); ed
ucation, outreach, and/or awareness; political reasons; past participa
tion; already doing the activities; flood management program 
maintenance, evaluation, and improvement; and improve rating. 
Finally, the reasons for non-participation in the CRS include: lack of 
resources (staff, funding, and time); lack of benefits; costs (costs 
outweigh benefits); administrative burden; and political reasons. 

The results of this study lend themselves to a handful of policy im
plications. First, to increase CRS participation, focus should be placed on 
advertising and promoting the reductions in flood insurance premiums 
for policyholders in their community. The results also indicate that 
possibly the best time to advertise the benefits of CRS participation is in 
the aftermath of a flood disaster. Second, given that the primary reason 
for not participating in the CRS is a lack of resources, namely a lack of 
staff, funding, and time, CRS program managers should aim to identify 
mechanisms that improve processes and reduce administrative burden 
while simultaneously maintaining the integrity of the program. Third, 
there are opportunities to tie the CRS to other mitigation programs like 
FEMA’s Pre-Disaster Mitigation (PDM) and Building Resilient Infra
structure for Communities (BRIC) grant programs. FEMA could, for 
example, share the costs for communities to participate in the CRS by 
setting cost-matching rates similar to those under the PDM grant pro
gram (i.e., FEMA covers 75% of costs and communities provide a 25% 
match). Finally, FEMA can consider partnering with states to develop 
revolving loan funds [62]. Revolving loan funds represent a lending 
arrangement whereby the federal government partners with states to 
offer low-interest loans to local communities. As communities repay 
their loans, they replenish the revolving fund so that loans can be pro
vided to new communities to fund new projects. Instituting a revolving 
loan fund could help communities interested but lacking the funding to 
participate in the CRS with the initial funds needed to participate. 

Although using PSM to match communities and develop nearly 
identical treatment/CRS groups and untreated/non-CRS groups relaxes 
most threats to validity, there are a few limitations worth mentioning. A 
major limitation of this study is the inability to audio-record the in
terviews and produce interview transcripts. Having interview tran
scripts would have allowed the researchers to do a more thorough and 
richer text analysis. An additional limitation of the study is that the 
interviews were relatively short. It would be wise for researchers to 
conduct more in-depth interviews with a set of CRS coordinators and 
floodplain managers to further understand the unobservable factors 
motivating them to participate or not participate in the CRS. Finally, we 
cannot generalize the findings to the broader population. The PSM 
matching approach was specifically used so that we could compare 
communities on the margin of joining or not joining the CRS. Re
searchers should employ techniques that would enable the findings of 
future studies to be generalizable to the broader population. 

Despite these limitations, this paper is an important contribution to 
the community flood risk management literature in general and the CRS 
literature in particular. Indeed, this study sheds light on the unobserv
able factors on why communities choose to participate or not to 
participate in federal voluntary programs in domains other than flood 
risk management such as environmental protection (e.g., United States 
Environmental Protection Agency’s voluntary air pollution programs). 
The information presented here can help the flood risk management 
community develop better policies and practices aimed at increasing 
participation, improving flood risk management, and enhancing com
munity resilience to future disasters. 
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