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ABSTRACT Homeowner buyout programs
promote climate adaptation efforts by re-
moving homes from floodplains. We estimate
homeowner willingness to pay (WTP) for a
novel agreement in which they precommit to
relocating if a flood severely damages their
home in exchange for an expedited buyout pro-
cess. We find nearly all respondents identified
positive WTP to enroll in this program, with
average WTP about $600. Factors like flood
risk and expectation of neighbors’ responses
significantly affect WTP. If the pre-flood
agreement is available only if the homeowner
has flood insurance, only 68% of homeowners
were willing to accept the agreement. (JEL

Q51, Q54)

1. Introduction

Flood events are expected to increase in fre-
quency and severity as climate change raises
sea levels and intensifies regional precipita-
tion events (Hirabayashi et al. 2013; IPCC
2014; Mallakpour and Villarini 2015). High-
profile flood events caused by a number of
riverine inundations and events like Hurri-
canes Katrina, Rita, Sandy, Harvey, and Ma-
ria have highlighted several dimensions of
the costs of development in flood-prone areas
(National Research Council 2014). House-
holds suffer lasting economic damage in the
wake of floods (Deryugina, Kawano, and
Levitt 2018). Federal Emergency Manage-
ment Agency (FEMA) recovery programs
have had to expand to help communities and
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households that do not have flood insurance
to compensate for damaging flood events
(Kousky, Erwann, Michel-Kerjan 2018). As
discounts place federal insurance premiums
below their risk-adjusted value (Hayes and
Neal 2011; Kousky, Lingle, and Shabman
2017), premium collections have fallen far
short of covering the losses of major flood
events, and the National Flood Insurance Pro-
gram (NFIP) carries a $23 billion debt burden
(USGAO 2016). Efficient flood-risk mitiga-
tion policy includes floodplain conservation
(Kousky and Walls 2014) and restoration
by removing homes from some flood-prone
areas (Kousky 2014). But how can such cli-
mate adaptation be accomplished?

Policy makers have long debated how best
to reduce flood risk in the future and limit
financial exposure to flood recovery expen-
ditures. This article examines a possible new
kind of policy: a pre-flood buyout agreement
between flood management agencies and
homeowners. Under such an agreement, the
homeowner would remain in the home until
a flood event causes damage greater than 50%
of the home value (substantial damage). Fol-
lowing such an event, the homeowner would
be paid the pre-flood market value of the
property to move, the home would be razed,
the land restored to a natural state or public
space, and the property would no longer be
a liability to NFIP. We estimate the welfare
effects of such a policy on floodplain home-
owners by quantifying their willingness to
pay (WTP) to take part in such a program. We
identify how preferences over such policies
vary with factors such as income, perceived
flood risk, and connection to the community.
We develop an estimate of the fraction of
floodplain homeowners who would be will-
ing to take part in a particular buyout program
coupled with flood insurance that has been
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proposed in the literature (Hayat and Moore
2015).

Flood losses have consistently imposed
the highest fiscal costs of any natural disas-
ter (King 2012). The high government cost
of disaster damage from floods has multiple
sources. First, the U.S. population lives dis-
proportionately in high-risk areas. Thirty-
nine percent live in costal shoreline counties,
which represent only 10% of the U.S. land
area (excluding Alaska), and the rate of pop-
ulation density increase is greatest for coastal
shoreline counties (NOAA 2013). Structural
projects such as dams and levees have dis-
connected floodplain properties from natural
flooding and paved the way for them to be
developed (Boustan, Kahn, and Rhode 2012).
Furthermore, federal programs, such as dis-
counted federal flood insurance and FEMA
risk-mitigation and community assistance
programs, have unintentionally increased de-
velopment in high-risk areas (Bagstad, Sta-
pleton, and D’agostino 2006; Wriggins 2014;
Davlasheridze and Miao 2019) by reducing
the real and perceived long-term cost and risk
of floodplain development.

Second, features of federal flood disaster
insurance and aid policy lead to high bud-
getary burdens. The NFIP discounts were
intended to encourage participation in the
program, but nonactuarially fair insurance
is expensive. NFIP net outlays are also high
because NFIP flood insurance rate maps are
commonly a decade or more out of date and
are based on past flood experience rather than
on future flood risk, which is shifting because
of climate change (Carolan 2007).

Finally, only about 50% of properties in
high-risk areas have flood insurance (Krie-
sel and Landry 2004), likely because most
households are willing to pay less for flood
insurance than even the discounted premium
cost (Netusil et al. 2020); however, uncovered
households often receive some form of disas-
ter relief through FEMA assistance programs
regardless of whether they were individually
insured (Davlasheridze and Miao 2019).

Conflicting policy goals have led to policy
upheaval in the realm of flood insurance. In
an effort to bring solvency back to NFIP, the
2012 Biggert-Waters Flood Insurance Reform
Act mandated the gradual elimination of most

flood insurance discounts by raising flood
insurance premiums each year until full risk
rates are reached (Wriggins 2014; USGAO
2015). However, looming premium increases
raised immediate concerns of housing afford-
ability, particularly for low-income house-
holds. This criticism resulted in the 2014
Homeowner Flood Insurance Affordability
Act, which repealed many of the mandated
premium increases required under Biggert-
Waters. The problem remains that discounted
premiums offer affordable protection to low-
income property owners but do not fully fund
the cost of the program or encourage resi-
dents to move to less flood-prone areas.

In contrast, homeowner buyout programs
allow risk-management agencies to remove
homes from flood zones, so they will not
have to be repaired after future flood events
and they have been used for decades as a per-
manent means of reducing future flood-risk
exposure in flood zones (de Vries and Fraser
2012; Zavar 2015; Greer and Binder 2017).
Large-scale floodplain buyouts can face lo-
cal opposition because they reduce the size
of the municipal tax base and undermine
local public finance for important services,
and some research indicates that buyouts can
weaken social capital and place attachment in
and near target neighborhoods (Binder et al.
2019). However, buyout programs can reduce
flood risk for properties elsewhere in the com-
munity. As coastal and riverine communities
have expanded, wetlands and other natural
flood-protection barriers were drained and
developed. Consequently, properties farther
from bodies of water were at increased risk of
flood (Costanza, Mitsch, and Day 2006; Kerr
2007). After a buyout, land can be restored to
a protective state to help prevent damage to
other homes and provide ecological benefits
(Tockner and Stanford 2002; Shepard, Crain,
and Beck 2011). Property values in surround-
ing areas can be increased by proximity to
restored and protected floodplain areas (Bo-
litzer and Netusil 2000; Kousky and Walls
2014).

Federal spending on long-term mitiga-
tion programs, including preemptive buy-
outs, is limited, even though research finds
that hazard mitigation has higher returns
than postdisaster cleanup (Davlasheridze,
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Fisher-Vanden, and Klaiber 2017). Thus,
most homeowner buyout programs in the past
have focused on contracting to buy out prop-
erties after they have been damaged by flood-
ing (de Vries and Fraser 2007; Dalbom, Hem-
merling, and Lewis 2014; Greer and Binder
2017). However, it can take so long to com-
plete the post-flood buyout process that it is
not uncommon for homeowners to just sell to
a redeveloper or receive indemnity payment
and rebuild before completing participation in
a buyout program (Weber and Moore 2019).

To glean clues as to who might benefit
from buyout programs, we can look at the
spatial and temporal analysis of public data
on all 43,633 voluntary FEMA buyouts from
1989 to 2017 (Mach et al. 2019). Buyouts are
most common in some states with high lev-
els of flood damage (Missouri, Texas, Illinois,
North Carolina, and Iowa), but there are other
states (Florida, Mississippi, and Louisiana)
that have low levels of buyouts despite high
levels of flood damage. Even though flood
damage is growing in the United States, the
number of individual properties bought out
has declined slightly over time (the highest
number of buyouts in a single year was initi-
ated in the wake of the massive 1993 Missis-
sippi River flood). Mach et al. (2019) find that
the likelihood a county has buyouts increases
with flood risk, average income, and popu-
lation density, but the neighborhoods where
buyouts are concentrated are relatively poor
and racially diverse. It is not possible to tell
from these analyses whether the socioeco-
nomic patterns in the observed buyouts are
driven by variation in agency willingness to
make buyout offers (e.g., low-income areas
have homes that are less expensive to buy out)
or homeowner willingness to participate in
the buyout program (e.g., low-income home-
owners are more willing to accept a buyout
and move).

This study estimates WTP for a buyout
in the context of a proposed pre-flood buy-
out program that takes a new approach to
resolving the previously conflicting goals
of reducing NFIP net outlays while protect-
ing the financial well-being of homeown-
ers (Hayat and Moore 2015). In such a pro-
gram, homeowners in flood zones would be
able to sign a binding contract for a buyout
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for the full market value of their home before
a flood event occurs. Pre-flood contracts for
post-flood buyouts are likely to help high-
risk communities by empowering them to
plan more effectively for flood events and
their aftermath, which may include tax base
changes (USGAO 2004), infrastructure mod-
ification (Dalbom, Hemmerling, and Lewis
2014), or in some cases relocation of whole
communities (Brown 1996). Such pre-flood
contracts could have both desirable and unde-
sirable features for an individual homeowner.
The homeowner would have peace of mind
knowing with certainty what will occur after
a major flood event, and completing the buy-
out paperwork before the flood event could
greatly reduce post-flood legal processes and
thus reduce the time needed to complete the
buyout; Mach et al. (2019) find that conven-
tional buyouts without this kind of agreement
have taken an average of 5.7 years to com-
plete after the flood event. On the other hand,
the homeowner would be giving up the op-
tion to reconsider and rebuild the home in the
same location after a flood occurred; that loss
of option value may represent a significant
disutility to people with strong attachments to
the location of their current home.

Given these possible benefits and costs,
how much would a homeowner be willing
to pay for the certainty of a guaranteed and
expedited buyout, or how much would they
have to be paid to be willing to accept it? No
research yet exists to answer that question;
this study fills that gap. We use a contingent
valuation (CV) survey to value homeowners’
WTP for a guarantee their home will be
bought out following a major flood event. The
model allows us to quantify how that WTP
varies with factors such as recent flood expe-
rience, self-estimates of flood risk, income,
home value, and other demographic variables.
The second part of our analysis measures the
effect of the same variables on homeowners’
willingness to sign up for a buyout program
coupled with the mandated purchase of flood
insurance. Those results inform likely efforts
to implement a program of pre-flood con-
tracts for post-flood buyouts given that ad-
ministration of such a program would likely
be coupled with NFIP.



Downloaded from by guest on April 20, 2024. Copyright 2022

98(4) Ando and Reeser: Willingness to Pay for Post-flood Buyout Commitment 563

2. Methods

Stated Preference Methodology

This study uses an online choice experiment
(CE) survey to estimate WTP for a guaranteed
buyout contract (Carson 2012; Champ, Boyle,
and Brown 2017). Several methods can be
used to elicit values in CE surveys (Bateman
et al. 2002; Champ and Bishop 2006). Dichot-
omous choice (DC) approaches give a dollar
value and ask whether the respondent would
be willing to pay that amount, and they are
viewed as more reliable than open-ended
elicitation questions. However, DC questions
reveal relatively little information about the
range within which the respondent’s exact
WTP value lies and thus require large samples
to produce accurate estimates of WTP. We use
the payment card elicitation format, which is
more reliable than open-ended questions and
more efficient than DC (Brown et al. 1996).
A payment card presents an ordered series
of dollar values and asks the respondents to
check yes or no for whether they would be
willing to pay each of the amounts listed.

We carefully choose the values on the
payment card to optimize the validity of re-
sponses. Cameron and Huppert (1989) note
that using the center of the intervals as a point
estimate of WTP can bias parameter esti-
mates in CE studies, so we use the interval-
data econometric approach recommended by
them. Rowe, Schulze, and Breffle (1996) find
no evidence of range or centering bias in pay-
ment card elicitation as long as respondents
were able to select values on the upper end
of the value distribution; they also find that
the inclusion of exceptionally high bids may
influence welfare estimates. Thus, we use fo-
cus groups to determine the maximum bid to
avoid truncation at the top and presentation of
excessively large bids. Finally, we space big
values below the maximum on an exponential
scale; increasing interval distances between
values helps respondents differentiate among
the levels of the bids (Rowe, Schulze, and
Breffle 1996).

We took steps in other elements of the sur-
vey to increase the reliability of the WTP re-
sponses. We used feedback from focus groups
to tailor and refine the survey language to

match the experience and language commonly
used by homeowners when communicating
about flood risk and mitigation, so that respon-
dents would believe in the plausibility of the
non-market good transaction (Carson 2012).
We carefully crafted the information blocks
in the survey to provide all pertinent elements
of the proposed policy (Champ, Boyle, and
Brown 2017) while avoiding participant over-
load (Bateman and Mawby 2004). In addition,
we randomized answer choices where possi-
ble to avoid ordering effects (Bateman et al.
2002). Finally, we worked to mitigate hypo-
thetical bias in the responses (in which survey
respondents express a higher WTP than they
would actually pay in a market transaction)
by including a cheap talk script (Cummings
and Taylor 1999; Tonsor and Shupp 2011)
that informs respondents that some survey
takers tend to misstate their actual WTP and
encourages them to be more cognizant of this,
and by designing the background information
and new pre-flood buyout sections to encour-
age respondents to think in depth about their
personal budget and how the proposed buyout
would affect them.

Survey Design and Data Collection

Before the online survey was administered,
feedback from three focus groups of home-
owners in flood-prone areas was used to en-
sure that respondents would understand the
description of the buyout scenario and to iden-
tify and eliminate language that might trigger
bias in response. More details on the survey
design process are provided in Reeser (2016).

In March 2016, the survey was distributed
to a Qualtrics participant panel, from which
we collected 491 responses. Respondents
were recruited from zip codes containing
flood zones in the 100-year floodplain. To
be eligible to take the survey, a respondent
needed to own the own home and verify the
flood zone code through the FEMA National
Flood Hazard Layer (NFHL) tool. ! The Qual-
trics online platform was selected because
of its large national panel, ability to quickly

INFHL is a database that contains flood hazard mapping
data from NFIP (www.fema.gov/national-flood-hazard-
layer-nfhl).
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screen thousands of panel members on spe-
cific criteria, and cost of administration.

The full survey is in the Appendix. It be-
gins with a series of eligibility screens to en-
sure the respondent is a homeowner, living in
the 100-year floodplain, and over the age of
18. Floodplain status is determined by ask-
ing the respondent to enter their address into
the NFHL tool. The tool displays information
about the flood zone for that address, and the
respondent enters the flood zone code into the
screening question. If the code indicates pres-
ence in the 100-year floodplain, the respon-
dent is allowed to continue the survey.

The second section of the survey provides
the respondent with background information
on flood risk and describes what homeowners
can do if their house is severely damaged in
a flood, including brief information about the
nature of conventional post-flood buyout pro-
grams. This ensures that the respondent un-
derstands the status quo policy against which
they should compare the hypothetical new
contract to be valued.

Section 3 of the survey describes the fea-
tures of a hypothetical pre-flood guaranteed
buyout program. In short, this program is a
pre-flood agreement that guarantees a home-
owner that their home will be bought in an
expedited manner if a flood causes more than
50% of the value of their house to be lost. In
exchange, the homeowner is required to ac-
cept that buyout and relocate after such an
event.

Respondents are then presented with an
ordered series of hypothetical payment values
and asked to mark “yes” or “no” for each to
indicate whether they would be willing to pay
that amount to be able to sign up for such a
contract. The payment values are 11 exponen-
tially ascending dollar amounts ranging from
$0 to $3,500. If a respondent is not willing
to pay to participate (“no” is selected for all
dollar amounts), another payment card option
is shown that asks how much a respondent
would need to be paid to participate in the
program.

The survey has both willingness to accept
(WTA) and WTP sections, as some focus
group participants indicated they had a nega-
tive value for the program. However, we pre-
sented the WTP card first to avoid incentive
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compatibility problems associated with peo-
ple declaring they would need to be paid to
accept the program if payment is presented as
an option.

The fourth section of the survey asks home-
owners if they would be willing to sign up for
a slightly different kind of buyout program.
This guaranteed/required post-flood buyout
agreement is similar to the agreement de-
scribed in the previous WTP/WTA question.
However, this hypothetical buyout program
is only available to homeowners with flood
insurance. In the case of a minor flood, the
homeowner would receive the usual insurance
payments for repairs. However, in the case
of a flood that caused more than 50% of the
value of the house to be lost, the homeowner
would receive an expedited buyout equal to
the fair market value of the home and need
to move. No homeowner without flood insur-
ance would be able to precontract for a guar-
anteed buyout.

At the time of the survey, insurance rates
were increasing to be actuarially fair, so in the
absence of such a program, insurance would
become more expensive. Homeowners with
flood insurance who signed up for the hy-
pothetical program would be allowed to pay
the old discounted insurance rates. Hayat
and Moore (2015) proposed such a program
to provide positive incentives for insured
homeowners to agree to a buyout in case of
severe flood damage and to make sure that
homeowners who agreed to a buyout in case
of catastrophe would remain insured to cover
damages from less severe floods.

The survey instrument calculated and ex-
plained the estimated annual savings on the
cost of flood insurance to that particular home-
owner from signing up for this hypothetical
program. For a person with insurance at the
time of the survey, savings were estimated by
using the homeowner’s reported premium and
the FEMA estimate that discounted premiums
were 40%—45% of full risk rates (Hayes and
Neal 2011). For survey respondents who did
not have insurance at the time of the survey,
full risk insurance rates and discounted insur-
ance rates were estimated for that homeowner
using their home value and assuming a 1%
annual chance of substantial flood. There was
only a single dichotomous choice question
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asking whether the respondent would sign up
for a guaranteed post-flood buyout contract if
they would need to have flood insurance to do
so and if having the contract would mean that
the cost of flood insurance would be reduced
by the amount described in the survey. We did
not elicit homeowners” WTP for such a pro-
gram because we focused on estimating the
utility or disutility people get from a precon-
tracted buyout and expressed WTP (or WTA)
for the coupled contract commingles people’s
utility or disutility for insurance with the value
they would have for a precontracted buyout.

The last survey section gathers demo-
graphics, risk perception, home characteris-
tics, flood experience, and other information
to be used as explanatory variables. These
questions permit us to estimate how socio-
economic factors influence WTP for the pro-
gram. In particular, flood experience and risk
perceptions have been shown by previous
research to affect risk-mitigation decisions
(Browne and Hoyt 2000; Atreya, Ferreira, and
Michel-Kerjan 2015).

Instrument reliability was enhanced
through a number of presurvey launch va-
lidity checks. The survey was distributed to
multiple municipal and regional floodplain
managers to ensure content validity and plau-
sible implementation of the proposed buyout
program. Two soft launches were conducted
to verify that respondents were being ushered
through the survey as intended and to iden-
tify validity screening questions. Following
the soft launches, multiple attention filter and
logical validation questions were added to en-
sure data quality (attention filters are simple
questions that ensure respondents are reading
the questions and typically require a specific
response to pass). Logical filters removed re-
spondents who failed to provide logically con-
sistent answers throughout the survey.

Some individuals respond to CV questions
by reporting that they are not willing to pay
anything for the proposed good. Such a re-
spondent may truly have WTP equal to zero
for that good, but such responses may instead
be serving as expressions of protest over the
good or an element of the valuation context
(Mitchell and Carson 1989). Including pro-
test responses in a CV analysis can bias WTP
estimates. We identified and removed protest

votes that met two conditions. First, the re-
spondent stated an unwillingness to partici-
pate in the program for any amount of money.
Second, the respondent indicated through
other survey responses that there are spurious
elements in their value expression.

Conceptual Model and Data Analysis

We estimate homeowners’ WTP to sign up for
the pre-flood buyout agreement. The buyout
agreement can be thought of as a bundle of
goods (both positive and negative) for which
the homeowner reveals a value. The purpose
here is not to disentangle the values that
homeowners put on the different components
but the combined value of the entire buyout
agreement. This is achieved by developing
a theoretical model representing the value
change between the baseline level of utility
without the buyout program and the level of
utility with the buyout program.

The indirect utility functions (v) repre-
sented in equation [1] are used to derive the
compensating welfare measure (c) necessary
to equate homeowners’ utility with and with-
out the buyout agreement. In other words, ¢
represents how much the homeowner would
be willing to pay for the guaranteed buyout
program Q! at price vector p! to achieve the
same level of utility as they would have with-
out the buyout program (QY, p°) (Boyle 2011):

v(p?,0%y)=v(p',0y o). [1]

To estimate WTP, we elicit preference in-
formation from respondents through a pay-
ment card CV survey. Preference information
selected by each respondent is recorded as a
bid interval containing the true WTP. This in-
terval represents the dependent variable in our
analysis, as we model the true WTP. To build a
framework to estimate respondents’ WTP, we
rely on an efficient maximum likelihood in-
terval regression developed by Cameron and
Huppert (1989). In this analysis, we estimate
coefficients for a number of explanatory vari-
ables (see Table 1). Individual WTP values
can be estimated as

¢ =z7;p+u;, [2]
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where c; represents WTP for respondent i, u;
is the random error term with mean zero and
standard deviation o, z; is a vector of indepen-
dent variables that explain response variation,
and B is the vector of coefficients. See Table 1
for a full list of variables included in z;3. We
cannot directly observe c¢; as a consequence
of the payment card elicitation format; rather,
we observe the interval within which it falls.
Therefore, the probability that the true WTP c;
falls within the interval chosen by respondent
iis

Pr(c; C ($By;,$B,,) = Pr SE2B) <, Sty )

where #; is a standard normal variable, $B;; and
$B,,; represent the upper and lower bounds of
the interval containing c;, and z;f is the func-
tion representing the solution to equation [1]
defining the value being estimated (Boyle
2011).

One specification (linear) estimates this in-
terval regression with the actual dollar values
of the interval bounds, assuming that c; is nor-
mally distributed. In_that model, mean WTP
is found as E[c]=2'B. It can include negative
expressed values for WTP. A second specifi-
cation assumes that WTP is log-normally dis-
tributed and is estimated by taking the natu-
ral log transformation of the upper and lower
bounds ($B,,$B;). Cameron and Huppert
(1989) show that this transformation is a bet-
ter fit for the expected skewness of the value
distribution, but it cannot include expressions
of negative value. In that model, mean WTP
is found as

E[c]=exp(zB)exp (%j [4]

We use a second regression to examine
homeowners’ willingness to participate in
a buyout program coupled with flood insur-
ance. That hypothetical program is similar
to that proposed in Hayat and Moore (2014):
a homeowner in a high-risk area would re-
ceive discounted flood insurance premiums
in exchange for agreeing to accept a buyout
if the home is damaged by a flood and losses
are more than 50% of its value. The survey
asked homeowners only a single question
about whether they would be willing to sign
up for the program, given the savings on
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Table 1
Variable Definitions

Variable Definition

Estimated risk What do you think the probability
is your home will be hit by
a flood in the next 30 years?
(0-100)

Estimate of % of neighbors that
would take a buyout (0—100)

Neighbors move %

Inhabitants Number of people living in
household

Years in town How many years have you lived in
your town?

Family in town Has family in town

Neighbor talk daily I communicate with my neighbors
daily
Environmental Agree buyouts are good for the
concern environment
Ocean Home in V-zone: subject to wave
action
Ever claim Has made a flood insurance claim
on your home
Ever claim >$25k Has made a claim for more than
$25,000
Home value Home value is $100,000-$250,000
$100-$250k

Home value $250k+  Home value is $250,000 and
higher

Home is currently covered by
flood insurance

Annual flood insurance premium

Amount per year would save on
premium if take coupled buyout

Has your home ever been elevated?

Income $70,000-$149,000

Has insurance

Premium ($)
Premium savings ($)

Home raised
Income $70k-$149k

Income $150k+ Income above $150,000
Age 35-54 Age 35-54

Age 55+ Age 55 and older

College degree Bachelor’s degree completed
Advanced degree Advanced degree completed
White White

Black Black

insurance payments they would realistically
obtain. Thus, we analyze that single dichoto-
mous choice with a maximum likelihood logit
regression. We estimate the effect of a given
explanatory variable x; on the probability of
the homeowner signing up for the program:

POy =1]x)) =2 (5]

~ Texp(x; 8)°

In this model, y is the binary response
variable that takes a value of one if the re-
spondent will sign up for the program and
zero if they decline. The set of explanatory

variables X includes factors such as income,
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flood experience, community attachment, and
whether the homeowner already has flood
insurance.

Respondents’ preferences over these buy-
out programs might be affected by unobserv-
able factors that are correlated across space.
Our respondents are located in so many differ-
ent zip codes that we cannot control for loca-
tion at the zip code level. Instead, we create a
set of 16 state or regional codes as indicated in
Appendix Table A1 such that there are at least
15 observations per code. We carry out most
of the regressions with these regional fixed
effects. The one exception is an estimation
of equation [5] for respondents who reported
having insurance, and thus it only has 210 ob-
servations in total. There was insufficient vari-
ation in the dichotomous outcome variable in
all regions, so instead we cluster standard er-
rors by region.

Hypotheses

Previous research has shown that homeown-
ers base their flood-mitigation decisions on
a number of economic, social, and political
factors. We draw on that work to derive the
hypotheses regarding factors that will influ-
ence WTP for a pre-flood agreement for a
post-flood buyout.

Browne and Hoyt (2000) and Petrolia,
Landry, and Coble (2013) study demand for
flood insurance and find that demand for such
insurance increases with income, flood expe-
rience, and risk aversion, and it decreases with
price. Botzen and van den Bergh (2012) and
Netusil et al. (2020) find that WTP for flood
insurance depends on perceived flood risk,
and Botzen, Aerts, and van den Bergh (2009)
find that risk perception also influences home-
owners’ willingness to invest in measures
to reduce the risk of flood damage to their
homes. Fraser et al. (2003) surveyed residents
and flood management officials in communi-
ties that had recently participated in a post-
flood buyout to examine factors contributing
to success and failure of buyout programs.
They find risk, neighborhood attachment, and
buyout process factors such as trust, commu-
nication, and timing to be important predic-
tors, and 37% of their sample indicated that
future flood risk was very important in the

decision to participate in the buyout program.
Furthermore, Atreya, Ferreira, and Michel-
Kerjan (2015) and Browne and Hoyt (2000)
find previous flood experience to be a driver
of current risk expectations. Studies of post-
flood buyout programs find that financial con-
siderations, land development pressures, con-
nection to neighborhood, perceived risks, and
the quality of relationships between residents
and local officials influence a homeowner’s
WTA a buyout (de Vries and Fraser 2012).
Over 50% of residents surveyed by Fraser
et al. (2003) expressed an aversion to losing
neighborhood-based social networks, whereas
others voiced an eagerness to leave as they
perceived the neighborhood to be in decline.
The FEMA Flood Acquisition Manual from
1998 also identifies size of household and
opinions of family and friends as influential
over property owners’ decisions to participate
in a buyout.

From these findings, we hypothesize that
WTP for the pre-flood buyout program will
increase with self-reported flood-risk esti-
mates, number of insurance claims, size of
the largest claim, income, and flood insurance
premium. We hypothesize that homeowners
will be willing to pay less for the guaranteed
buyout if they have lived in the community
longer, communicate with their neighbors
more frequently, have family in the commu-
nity or believe a higher proportion of their
neighbors will move after a flood. In addi-
tion, we hypothesize that homeowners have a
higher WTP if they believe the buyout would
be good for the environment.

3. Results

Our survey yielded 491 responses after filter-
ing those that were incomplete, contained log-
ically incongruent responses, or represented
protest votes. If we also remove responses
from individuals that spent fewer than seven
minutes on the survey or left some answers
blank, the sample has 447 responses. We car-
ried out regressions on both sets of 491 and
447 responses, and the two sets of results were
not meaningfully different. For parsimony, we
present only features of and results from the
smaller, more conservative sample. Note that
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Figure 1
Spatial Distribution of Survey Respondents by Zip Codes

all respondents are homeowners living in the
100-year floodplain, and 97% of respondents
are owner occupants; this is useful, as those
individuals are the focus of hazard mitigation
grant programs.

The zip codes in which our respondents
reside are shown in Figure 1; they are both
coastal and inland and are spread across the
United States. Table 2 presents summary sta-
tistics on other characteristics of the sample
(information on some qualitative responses
is in Appendix Table A2). Nearly 50% of the
respondents have flood insurance, which is
consistent with the 50% found in previous
research (Kriesel and Landry 2004; Dixon et
al. 2006). We appear to not have dispropor-
tionate survey participation by insured house-
holds. About one-quarter of respondents have
made a flood insurance claim, and 10% have
made a claim over $25,000. The homes in our
sample are highly varied; half are valued be-
tween $100,000 and $250,000, 18% are more
modest, and 30% are worth more than the
$250,000 cutoff on insurable value.

Survey respondents vary widely in how
likely they thought it was that their house
would be hit by a very bad flood in the next 30
years, with risk estimates ranging from 0% (it
will never happen) to 100% (it is a sure thing);
the mean estimated chance is 47%. Appen-
dix Figure Al is a histogram of that vari-
able; risk estimates are fairly even across the
range of values but show spikes at 20%—-29%,

50%-59%, and 90%-100%. Those spikes
surely reflect mental rounding, but there is no
spike at zero. Homeowners might find flood
risk more salient with ocean proximity; 10%

Table 2
Summary Statistics

Variable N Mean SD Min. Max.
Estimated risk 447 474 28.6 0 100
Neighbors move % 447 58.6 253 0 100
Years in town 447 200 143 1 72
Family in town 447 043  0.50 0 1
Neighbor talk 447 025 043 0 1
daily
Environmental 447 026 0.44 0 1
concern
Home raised 447  0.19  0.39 0 1
Ocean 447 0.10  0.30 0 1
Has insurance 447 047  0.50 0 1
Premium/yr ($100) 447  6.00 12.5 0 120
Ever claim 447 027 044 0 1
Ever claim >$25k 447  0.10  0.30 0 1
Home value 447  0.52  0.50 0 1
$100k-$250k
Home value 447 030 046 0 1
$250k+
Income 447 043  0.50 0 1
$70k-$149k
Income $150k+ 447  0.07 0.26 0 1
Inhabitants 447 273 140 0 8
Age 35-54 447 031 046 0 1
Age 55+ 447 039 049 0 1
College degree 447 035 048 0 1
Advanced degree 447 023 042 0 1
White 447 078 042 0 1
Black 447  0.11  0.31 0 1
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Figure 2
Interval Observations of Willingness to Pay for a Guaranteed Buyout (N = 447)
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Willingness to Pay Interval

of our sample live in designated V-zones that
are subject to wave action. Only 20% of the
homes in our sample are elevated against
flood.

How varied are the depths of people’s con-
nections to the place in which they currently
live? People living in floodplains have little
faith that their neighbors would stay if of-
fered the option to take a buyout after a se-
vere flood. On average, respondents expect
that almost 60% of their neighbors would
move, and while some optimistic folk believe
all would stay, some believe all would leave.
Appendix Figure A2 shows a histogram of
that variable; most responses are in ranges of
40% and higher. While at least one respon-
dent had lived in their community for a sin-
gle year, respondents on average had lived in
their current towns for 20 years, with one per-
son having deep roots grown over 72 years.
Over 40% of respondents have other family in
town. Only 25% of respondents talk to their
neighbors daily.

Our sample has few extremely wealthy
people, but over 40% have incomes between
$70,000 and $149,000. Respondents are
evenly divided among age groups but are more
homogeneous in race, with 78% White, 11%

Black, and the rest in other racial and ethnic
groups. The average household size is 2.7 peo-
ple. Our sample is well educated: 35% have a
bachelor’s degree, and 23% have an advanced
degree. The population relevant for our survey
is just the set of people who are homeowners
in floodplains, so there are no census statistics
for that group against which we can compare
our sample to evaluate its representativeness.
Figure 2 shows a histogram of the percent-
age of observations that revealed WTP for
the first simple buyout program in the dollar-
value intervals on the payment card questions.
Only a handful of respondents have negative
WTP for this program; 99% have positive
net value for a pre-flood agreement to take
a post-flood buyout. The largest numbers of
respondents appear to have values between
$100 and $450, but 15% of the observations
are in the intervals of $1,200 and higher. We
can find mean homeowner WTP for this buy-
out program by doing an interval regression
of these data on just a constant. Assuming a
linear specification, we find it to be $605. The
log-linear specification produces a coefficient
on the constant term of 5.6 and an estimate of
& equal to 1.6; thus, the estimated mean WTP
is $881. The log-linear specification produces
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Table 3
Interval Regression Results for Willingness to Pay
Linear (N=447) Ln (N=443)
Coefficient SE Coefficient SE

Estimated risk 6.665%** 1.714 0.014%%* 0.003
Neighbors move % 4.542%%% 1.812 0.005%* 0.003
Years in town 4.439 3.138 0.007 0.005
Family in town 30.80 90.26 0.137 0.144
Neighbor talk daily 46.82 99.70 0.050 0.160
Environmental concern 104.4 93.61 0.343%#%* 0.149
Home raised 1332 111.8 0.303* 0.179
Ocean -51.01 142.4 -0.234 0.228
Has insurance -116.6 100.2 -0.202 0.160
Premium/yr ($) 8.895%* 3.985 0.002 0.006
Ever claim —261.0%* 121.8 -0.229 0.193
Ever claim >$25k 618.0%** 169.8 0.600%* 0.269
Home value $100-$250k 59.38 114.7 0.346* 0.184
Home value $250k+ 19.57 132.7 0.282 0.214
Income $70k-$149k 235.6%* 97.10 0.621%%* 0.154
Income $150k+ 676.27%* 182.7 1,138 0.289
Inhabitants 40.36 34.36 0.099* 0.054
Age 35-54 -110.0 108.5 —0.412%* 0.173
Age 55+ -39.14 118.0 -0.084 0.188
College degree 218.2%%* 96.59 0.3547#%* 0.152
Advanced degree 155.7 119.0 0.348%* 0.191
White 111.4 134.5 0.148 0.213
Black -113.8 179.8 -0.081 0.288
Regional fixed effects Yes Yes

In(o) 6.718%%* 0.036 0.262%%* 0.038
P 827.5 29.81 1.300 0.049
Log-likelihood —-1,426.0028 —961.40562

Note: o is calculated from the estimated In(c).

wdk k% Significance at the 1%, 5%, and 10% levels, respectively.

a higher estimate of mean WTP because it
must drop the four observations of people
who expressed negative values and because it
is not forcing a symmetric normal distribution
onto a distribution of the WTP values that is
skewed toward positive values.

To gain insight into factors that drive vari-
ation in this WTP, we carry out interval re-
gressions of the payment card responses as a
function of a range of explanatory variables.
We include regression results for two speci-
fications in Table 3. The first column uses the
actual dollar values bounding the WTP inter-
vals (the linear specification), and the second
column uses the natural log of those dollar
values (the log-linear specification). Both re-
gressions have regional fixed effects (regres-
sions with no fixed effects are in Appendix
Table A3). Our discussion of the results fo-
cuses on variables that are statistically signif-
icant in both specifications, and we focus on

coefficient values from the more conservative
linear specification.

Consistent with previous flood-mitigation
literature, homeowners with a higher self-
estimated flood risk appear to be willing to
pay more for a guaranteed buyout. We find
that as a homeowner’s estimate of the proba-
bility of flood in the next 30 years increases by
1 percentage point, their WTP for the program
increases by $6.67. If two neighbors have a
50 percentage point difference in expectation
of flood in the next 30 years, the difference in
their WTP would be $334.

We asked respondents to estimate the pro-
portion of their neighbors who would accept a
pre-flood buyout program as it is presented to
them. We hypothesize that increasing the pro-
portion of neighbors accepting the agreement
would positively affect other homeowners’
own WTP for the program. Our analysis
shows that for every percentage point increase
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of neighbors signing up for the program,
homeowners are willing to pay an additional
$4.54. If one homeowner believes 30% of their
neighbors would take the pre-flood buyout
and another believes that number to be 70%,
the difference in their WTP would be $182.
This finding could simply capture projection,
as a person who is willing to accept a buyout
presumes their neighbors feel the same. How-
ever, it may also reflect some of the commu-
nity externalities of flood-mitigation buyouts;
if a respondent thinks more homes are likely
to be converted to open space and more peo-
ple will move away, their own willingness to
move may be increased because they expect
the tax base and strength of the community to
be reduced by such a program.

We hypothesize that homeowners who
have previously made a claim are willing to
pay more for the program. The coefficient on
the variable for whether the homeowner had
made any claim at all is negative and signifi-
cant in the linear specification, but those that
had made a large claim of $25,000 or more
had WTP values that are statistically signifi-
cantly higher than other homeowners in both
specifications (and the net effect is positive in
the linear specification). Homeowners in this
category are found to be willing to pay an ad-
ditional $357 to sign up. These homeowners
are intimately aware of the risk they face and
the hassles of rebuilding, so they may be keen
to participate in a buyout after the next sub-
stantial flood event.

Consistent with economic theory, house-
holds with higher incomes are willing to pay
more for normal goods. Households in the
$70,000-$150,000 range would pay $236
more than those in the low-income category,
and households making more than $150,000
were willing to pay $676 more than those in
the low-income category. Respondents with a
college degree are willing to pay $218 more
than respondents in categories with less for-
mal education.

Our second objective is to evaluate home-
owners’ willingness to participate in a similar
buyout program when coupled with the man-
datory purchase of flood insurance. Respon-
dents are presented with the option to sign up
for the program with reduced insurance pre-
miums and a guaranteed buyout agreement; if

Table 4

Stated Willingness to Accept Buyout Coupled with
Flood Insurance

Willingness To Accept Buyout
Coupled with Flood Insurance

Yes No Total

Currently Yes 175 35 210
has flood No 135 102 237
insurance  Total 310 137 447

they currently have insurance but do not sign
up for a buyout, their premiums will be much
higher. If they do not have insurance and re-
ject the coupled policy, they will still not have
insurance and they will not have a buyout
agreement.

Table 4 shows a cross-tabulation of whether
respondents indicate they would sign up for
this coupled program against whether respon-
dents currently have insurance. We find that
310 out of 447 (69%) respondents would be
willing to accept the coupled buyout. Of the
237 respondents who do not currently have
flood insurance, 135 (57%) would be willing
to accept this coupled buyout even though it
would require them to pay for flood insurance.
The rate of people who would take the cou-
pled buyout is much higher among those who
already have insurance but only 83% rather
than 100%. This means that many people who
already have insurance would not accept the
buyout agreement if they must maintain that
insurance as a condition of the agreement.

To understand what factors might influence
the likelihood a homeowner will sign up for
a buyout program that requires concurrent
enrollment in flood insurance, we do a logit
regression on whether a respondent indicated
they would sign up for the coupled program.
Table 5 shows the results of the regression
for all observations in the sample of 447 with
regional fixed effects and for a subsample of
210 respondents who currently have flood
insurance, with standard errors clustered by
region (regressions without regional controls
are in Appendix Table A4). Interpreting the
results for the full sample is complicated, as
willingness to sign up for the coupled pro-
gram reflects the net utility people would get
from the buyout and their preferences over in-
surance. Thus, we focus our discussion on the
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Table 5
Logit Regression Results

All Observations Respondents with

(N=447) Insurance (N=210)
Variable Coefficient SE Coefficient SE
Estimated risk 0.0227%%%* 0.006 0.018%%* 0.010
Neighbors move % 0.005 0.006 0.012 0.010
Years in town 0.025%* 0.010 —-0.001 0.010
Family in town —0.609%** 0.292 -0.125 0.445
Neighbor talk daily -0.274 0.315 —-0.696 0.431
Environmental concern 0.973%##%* 0.311 1.70%%%* 0.578
Home raised 0.536 0.407 0.836 0.824
Ocean —-0.001 0.470 1.01 0.657
Has insurance 0.744 0.657
Premium savings —-0.095 0.064 —-0.020* 0.011
Has insurance *premium savings 0.071 0.065
Ever claim 0.732%* 0.432 1.28%#:#% 0.485
Ever claim >$25k 0.245 0.693 0.181 1.07
Home value $100-$250k 0.396 0.427 0.104 0.755
Home value $250k+ —-0.007 0.559 —0.445 0.778
Income $70k-$149k 0.741%%* 0.308 0.537 0.393
Income $150k+ 1.22%* 0.630 1.55% 0.874
Inhabitants 0.264#%* 0.113 0.089 0.144
Age 35-54 -0.510 0.360 0.012 0.317
Age 55+ 0.410 0.360 1.53* 0.808
College degree -0.154 0.303 0.320 0.433
Advanced degree —-0.080 0.358 -0.239 0.406
White 0.139 0.410 -0.422 0.487
Black 3.42%%% 1.13 1.37%#%% 0.441
Constant Regional fixed effects -1.14 1.65
Clustered SEs No Yes
Log-likelihood —-172.09509 —72.658392

Note: The dependent variable is a dummy variable equal to one if the respondent states they would accept the
buyout program coupled with flood insurance and zero otherwise.
wxx ek % Significance at the 1%, 5%, and 10% levels, respectively.

findings for the insured subsample in which at
least attitudes toward insurance are more ho-
mogeneous. The regression in that second col-
umn finds strong evidence that homeowners’
willingness to sign up for the buyout program
coupled with insurance is significantly cor-
related with self-reported flood risk, envi-
ronmental concern, previous experience with
filing a flood damage claim, and race (Black
respondents are willing to pay more than oth-
ers). In fact, these factors are significant and
positive in the full sample as well. Several
other variables are significant at the 10% level
in this regression (premium savings, income
over $150,000, and age over 55) but not also

interpreting the magnitude of the effect can be
difficult. The difficulty stems from the non-
linear marginal effects, where the marginal
effect depends on the values the levels of all
of the other variables in the regression. We
use an average partial effect (APE) method
(sometimes called the average marginal ef-
fect) to express probabilities homeowners will
sign up at different levels of the explanatory
variables (Wooldridge 2011). For binary ex-
planatory variables, we estimate the discrete
difference in the probability of signup be-
tween both levels of the binary variable using
the observed values of the other predictors for

in the regression with all observations.
Regression coefficients from logistic re-

gressions are helpful in determining the

sign and significance of partial effects, but

individual respondents. This difference in val-
ues is averaged for all respondents to produce
APE. This method allows us to express intui-
tively the probability of signup differences for
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the two groups or between discrete levels of
continuous variables.

Our analysis shows homeowners’ self-
reported estimate of flood risk is statistically
significant and positive. The coefficient im-
plies that a homeowner who believes their
home will be flooded with 100% certainty in
the next 30 years has a probability of 0.92 of
signing up for the coupled buyout program.
That probability is only 0.84 if the home-
owner believes there is just a 50/50 chance
they will be flooded.

We find that environmental concerns are
positively correlated with willingness to sign
up for the pre-flood buyout program coupled
with insurance. If a homeowner believes
buyouts are good for the environment, their
probability of signing up is 0.94, whereas the
signup probability is 0.79 if they do not hold
that belief. Respondents have a signup prob-
ability of 0.92 if they have flood insurance
claim experience and 0.79 if they do not—a
difference of 0.13. Finally, the results show
race to be associated with stated signup rates
among insured respondents. The signup prob-
ability for Black respondents is 0.95, and the
probabilities for White and for other respon-
dents are 0.82 and 0.86, respectively.

4. Conclusion

This study was designed to improve the un-
derstanding of homeowner preferences toward
pre-flood buyout programs. We tested the re-
lationship between demographic factors (e.g.,
flood experience, risk estimates, community
attachment, and income) and homeowners’
WTP for a guaranteed buyout in the event of
substantial flood damage to their home. We
also quantified homeowners’ willingness to
participate in a buyout program coupled with
a requirement that they maintain flood insur-
ance. Results of these analyses can be used
by policy makers and local flood officials in
designing and pursuing buyout policies to re-
duce community and national flood risk.

Our results suggest that a free policy of-
fering pre-flood buyout agreements would
improve the welfare of homeowners by an av-
erage of $605, and nearly all the homeowners
we surveyed in floodplains across the United

States would gain positive value from being
able to sign up for such an agreement. Pre-
vious research (Healy and Malhotra 2009;
Davlasheridze, Fisher-Vanden, and Klaiber
2017) has found that FEMA expenditures on
hazard mitigation have higher returns in terms
of damage reduction than FEMA programs
for post-flood recovery expenditures and
even find buyouts to be more cost-effective
than other risk-mitigation strategies. Our
finding of strong homeowner demand for the
opportunity to precontract for a buyout fur-
ther strengthens the argument for expanding
FEMA funding for proactive buyouts, even
though voters may reward post-flood cleanup
more than investments in damage reduction
(Healy and Malhotra 2009). Homeowners in
flood-risk areas would very broadly value the
opportunity to commit to having their home
bought out swiftly by FEMA after the next
catastrophic flood.

We find that homeowners would gain more
value from a pre-flood buyout agreement if
they think their home is at high risk of flood
damage and if they previously had to file a
large flood insurance claim. WTP for such a
program is higher if a homeowner thinks that
many of their neighbors would be likely to
move after a major flood. This finding indi-
cates that social factors could be important in
shaping the effectiveness of a buyout program
that aims to clear homes from high-risk flood-
plains—it may be easier to induce a whole
neighborhood or community to accept buy-
outs together than to induce a single family
to leave. Finally, we find that enthusiasm for
a guaranteed buyout program increases with
a homeowner’s income and education. This
is consistent with research that find house-
holds in the Gulf region with high levels of
education (Landry et al. 2007) and financial
resources (Davlasheridze and Fan 2017) were
more likely to relocate from damaged areas
after Hurricane Katrina. In contrast, Landry
et al. (2007) find that high-income evacuees
of Hurricane Katrina are more likely to re-
turn to their predisaster homes, and Smith et
al. (2006) found that high-income households
tended to rebuild rather than sell out and move
after Hurricane Andrew in Florida. It could be
that the multiyear delays associated with tra-
ditional ex post buyouts can make rebuilding
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more appealing to some high-income home-
owners, and such people could be persuaded
to precommit to an expedited buyout under
the kind of program we study here.

Enthusiasm is more muted when home-
owners are asked about a program that com-
bines this guaranteed buyout with mandatory
purchase of flood insurance with a discounted
rate. Only 69% of respondents indicated they
would sign up for such a coupled buyout pro-
gram. Acceptance rates are higher among
people who already have flood insurance, but
even some of those state they would not ac-
cept a guaranteed buyout program if it would
require them to keep their insurance. It may
seem illogical to those respondents to have to
pay for insurance if they are simply going to
have to sell the house if it is badly damaged
in a flood. We find the likelihood of accept-
ing this kind of coupled buyout increases with
self-estimated risk and flood insurance claim
experience, and the likelihood is higher for
Black homeowners than for respondents of
other races. Respondents are also more likely
to accept this coupled program if they think
that they can help the environment by allow-
ing their house to be purchased and trans-
formed into green infrastructure to improve
flood resilience.

With limited hazard mitigation grant funds
and other appropriations, national and re-
gional planners must target not only high-risk
areas but also areas that show a higher pro-
pensity to participate in mitigation programs.
The results of this study indicate that planners
might do well to prioritize communities with
high flood risk and recent flood experience. In
addition, the results indicate that homeowners
may be more willing to participate in buyout
programs if their neighbors are also participat-
ing, as was the case for Valmeyer, Illinois, and
Pattonsburg, Missouri, two towns relocated in
their entirety after the great Mississippi River
flood of 1993 (Brown 1996).

Our results show that homeowners have
more value for a guaranteed buyout and are
more likely to sign up for the coupled program
if they believe the end result will be better for
the environment. These findings suggest that
homeowners would be more inclined to par-
ticipate in buyout programs if environmental/
sustainability components are included in the

November 2022

structure of post-buyout planning, and the en-
vironmental benefits of land restoration are
included in educational material used to in-
form property owners.

Much of the risk-mitigation literature ex-
amines flood mitigation at a local or regional
level (Brody et al. 2008; Kick et al. 2011; de
Vries and Fraser 2012; Calil et al. 2015). Fur-
thermore, most published case studies involve
only recently flooded communities. Recently
flooded communities are often included in
high-risk zones targeted by mitigation pro-
grams, but the national sample used in our
study allows us to make much wider infer-
ences.

Policy makers and floodplain managers can
gain insight from these results about the po-
tential value of pre-flood buyout agreements
across various geographies and flood experi-
ence. Caution should be exercised in apply-
ing our results to program evaluation if details
of the proposed program stray far from those
presented to our survey respondents. Fur-
thermore, actual participation rates in buyout
programs may be lower than stated owing to
transaction costs.

We identified factors associated with
homeowners’ willingness to participate in the
pre-flood buyout program proposed by Hayat
and Moore (2015). These types of programs,
however, can be constructed to suit the many
idiosyncrasies of different flood-prone com-
munities by modifying the selection criteria,
terms of the buyout, or level of mitigation as-
sistance provided to homeowners. To further
floodplain managers’ ability to match buyout
program structure to suitable communities, a
better understanding of what components of
buyout programs are valued by homeowners
would be helpful. These insights could come
from a CE analysis examining which com-
ponents homeowners value, which ones they
hold little or negative value for, and how those
components vary across homeowner charac-
teristics.

Since its inception, NFIP was designed to
provide affordable flood insurance that assists
homeowners in rebuilding after flood events.
While NFIP policies mandate smarter build-
ing codes, homes rebuilt in flood zones to the
highest current standards will still be subject
to unknown conditions in the future. The
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literature on climate change paints a concern-
ing picture of homes subject to rising sea lev-
els and changing precipitation patterns. Fur-
thermore, incentivizing homeowner migration
and adaptation through full risk rate insurance
premiums is problematic because of housing
affordability concerns (Bakkensen and Ma
2020). Fan and Davlasheridze (2016) find with
a sorting model that homeowners have signif-
icant positive WTP to live in communities
with high levels of flood-risk mitigation ac-
tivities associated with the community rating
system, including actions ranging from public
information programs to acquisition/reloca-
tion programs. Our findings add evidence to
that support for ex ante flood-risk mitigation.
Pre-flood buyout agreements could convey
benefits to many homeowners in flood-prone
areas, allowing homeowners and communities
to successfully mitigate flood risk without the
regressive effects of insurance rate increases.
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