
Managing Unpriced Climate Risks
in US Housing Markets
Jesse D. Gourevitch*, Karina Frenchy, Carolyn Kouskyz,
Yanjun (Penny) Liao§, Adam Pollack∥, and Joakim A. Weill#
Introduction

The physical impacts of climate change impose large costs on households, private compa-
nies, and all levels of government (Hsiang et al. 2023). In recent years, there has been growing
evidence that housing markets are not accurately pricing current and future expected costs
from climate change into property values, thus creating housing bubbles (Keys and Mulder
2020; Bakkensen and Barrage 2022). In the US housing market, estimates of the magnitude
of unpriced flood risk under climate change range from $40 billion (Hino and Burke 2021)
to more than $200 billion (Gourevitch et al. 2023). The magnitude and distribution of mis-
pricing for other climate-related hazards remain uncertain, though emerging evidence shows
market behaviors consistent with incomplete capitalization of wildfire risk (McCoy andWalsh
2018).
Mispriced climate risk can lead to inefficient allocation of capital and uninformed household

decisions, resulting in investments that further increase damages from climate-related hazards
(Condon 2022). This dynamic is particularly evident in real estate markets, where unpriced
climate risk is creating perverse incentives for continued development in high-risk areas and
underinvestment in hazard mitigation (Colby and Zipp 2021; Bakkensen and Barrage 2022;
Peralta and Scott 2024). The resulting increase in exposure and vulnerability of properties is
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further driving up the costs of extreme events for property owners, insurers, lenders, and state
and federal governments (Office of Management and Budget 2022; Hsiang et al. 2023).
Mispriced climate risk also threatens the stability of the housing market. As with any asset

price bubble, housingmarkets have the potential to suddenly and unpredictably readjust, lead-
ing to a rapid drop in prices. The more prices diverge from what is economically efficient (i.e.,
prices that reflect the expected future costs of climate impacts), the greater the likelihood that
any localized price readjustments have spillover effects into other regions and other parts of
the economy. In 2015, Mark Carney, then the governor of the Bank of England and now the
current prime minister of Canada, described this dynamic—a rapid decrease in asset prices
driven by a sudden change in beliefs about climate-related risks—as a “climate Minsky mo-
ment” (Carney 2015), referencing a term named for economist Hyman Minsky, who theo-
rized about sudden collapses in asset prices. Though Carney was referring to transition risks
associated with energy-related asset prices, a similar effect could apply in the context of pric-
ing physical climate risks (Keys and Mulder 2020; Bakkensen and Barrage 2022).
Mispriced climate risk in the housingmarket is largely a function of two drivers: (1) imperfect

and asymmetric access to information about physical climate risk (Fannie Mae 2023), and
(2) dissociation between who bears the cost and benefits of development in high-risk areas
(Council of EconomicAdvisors 2023). Information failures are a product of the club good (nonri-
valrous, but excludable) nature of proprietary climate risk models, the technical and scientific
challenges in estimating climate risks at an individual property level, and the difficulty of com-
municating risk broadly and accurately due to cognitive, social, and political barriers. The disso-
ciation between benefits and costs is the result of the broad subsidization of climate-related costs,
leading to moral hazard and perverse incentives related to development in hazardous areas.
Mispricing can also occur if households are overly optimistic about future physical risk

from climate change (Baldauf, Garlappi, and Yannelis 2020; Bakkensen and Barrage 2022)
or about society’s likelihood of fullymitigating damages through investments in risk reduction.
At present, however, wholesale optimism appears to bemisguided, particularly in regard to the
pace andmagnitude of future warming (Carvalho et al. 2022). On the riskmitigation side, there
are many measures that are effective in reducing damages, but none fully eliminate the risk of
loss, as some may believe (Ludy and Kondolf 2012; Royal and Walls 2019). Nor are these in-
terventions on track to be adopted at a scale sufficient to reverse the trend of growing economic
losses. Becausemany risk reductionmeasures are public goods or require collective action, pri-
vate markets on their own are unlikely to reduce the expected future costs of climate impacts to
a level that is economically optimal. Meanwhile, public sector investments in risk reduction
face significant governance challenges due to capacity and resource constraints, particularly
at the local level (Liao, Sølvsten, and Whitlock 2025; Liscow 2025).
A range of policies has been proposed to correct the drivers of mispriced climate risk. These

strategies broadly include: (i) improving access to and the quality of climate risk information,
(ii) pricing insurance premiums based on actual current risk and incorporating climate-related
credit risks into the cost of mortgage financing in high-risk areas, and (iii) reducing other pub-
lic subsidies associated with developing in risky places. Although these policies have the poten-
tial to shift housing markets toward more accurately pricing climate risk, they could pose un-
intended economic and financial risks if the housingmarket abruptly readjusts to rapid changes
in information and price signals. Similar to how the policy, economic, and technological
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shifts associated with the transition toward a low-carbon economy create financial risks asso-
ciated with the repricing of certain assets (Campiglio et al. 2018), climate adaptation strategies
that lead to a rapid and disorderly capitalization of climate risks in property values could trigger
a Minsky moment and lead to widespread market instability. Such a disorderly transition
would create financial strain for households and firms and could potentially lead to a spike in
strategic defaults among underwater mortgages.
These policies could also worsen socioeconomic inequality. As low-income populations are

disproportionately exposed to climate impacts (Hsiang, Oliva, and Walker 2019; Wing et al.
2022) and hold a higher proportion of their wealth in home equity (Congressional Budget Of-
fice 2022), price depreciation among high-risk properties could effectively widen existing
wealth gaps as home equity for property owners declines (Gourevitch et al. 2023). For munic-
ipalities that have a large share of at-risk properties and are heavily reliant on property taxes,
capitalizing climate risk in property values could have negative consequences for tax revenues
and bond ratings, threatening local governments’ ability to provide essential public goods and
services on which many low-income residents rely (Shi and Varuzzo 2020; Gilmore, Kousky,
and St. Clair 2022). Further, accurate climate risk pricing in home values could have a gentri-
fication effect, such that low-income homeowners and renters are pushed out of low-risk areas
and into high-risk areas, effectively increasing their exposure to climate impacts (Keenan, Hill,
and Gumber 2018).
Addressing these concerns will require policy makers to navigate trade-offs between price

efficiency, distributional impacts, and short-termmarket stability. From a policy design per-
spective, achieving a single objective in managing unpriced climate risks is relatively straight-
forward, whereas managing trade-offs between multiple objectives may require more com-
plex strategies. In the housing market context, state and federal governments have an array of
policy tools that could be used to better align the price of physical assets with the expected fu-
ture costs of climate impacts. In addition to improving economic efficiency, these policies can
also be designed and implemented to support market stability andmitigate regressive distribu-
tional impacts to varying degrees. To avoid a rapid and disorderly devaluation of assets, policies
that deflate the climate risk housing bubble following a gradual, predictable, and transparent
pathway can help ensure market stability. Although this type of optimal pathway has been dis-
cussed in the context of how to phase in carbon prices to minimize financial risks associated
with transitioning away from fossil fuels (Barrage 2020; Carattini, Heutel, and Melkadze
2023; Network for Greening the Financial System 2023), it has received relatively little atten-
tion in the context of repricing physical climate risk. To avoid regressive impacts, policy strat-
egies can be designed and implemented in ways that protect lower-income households from
the financial repercussions that may result from repricing.
In the following sections, we discuss how three sets of US state and federal policy levers—

(1) improving quality of and access to climate risk information, (2) removing public subsidies
that suppress private costs of exposure to climate impacts, and (3) increasing public investment
in climate-related disaster risk reduction—can be designed and implemented to achieve price
efficiency and housing market stability, while mitigating distributionally regressive outcomes.
In each section, we synthesize existing empirical research on the causal mechanisms through
which these levers can support accurate climate risk pricing, consider how these strategies can
be designed to promote market stability and progressive distributional outcomes, and identify
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areas for future research needed to improve policy design and implementation. We primarily
focus our review on risks associatedwith flooding, wildfires, and hurricanes—in part because of
the abundance of research on these perils—though much of our discussion is generalizable to
other climate-related hazards. We also focus on the role of homeowners, due to the abun-
dance of research on this segment of the population, but we recognize the need for more re-
search on how these strategies may affect renters.

Improving Quality of and Access to Climate Risk Information

Housingmarkets operatemore efficiently when participants have complete and accurate infor-
mation about properties’ expected future costs. Currently, information about properties’ expo-
sure to physical climate impacts is underprovided, leading to uninformed purchasing deci-
sions. Despite the potential role of the government in providing this information to support
a competitive housing market, there remains room to improve the availability and accessibility
of publicly provided climate risk information. In recent years, the private sector has stepped in
to meet a growing demand among some market participants, as evidenced by the launch of
many climate risk analytics firms. Yet, the services provided by the private sector are often
not available to those without sufficient capital to purchase access, thus worsening informa-
tional asymmetries in the market and further disadvantaging households, smaller businesses,
and local governments with limited resources (Condon 2023; Boomhower et al. 2024). In ad-
dition, the lack of transparency around private sectormodels andmethods obscures the quality
of their projections, increasing uncertainty for users and creating the potential for misinforma-
tion about climate risks (Fiedler et al. 2021; Roston et al. 2024).
In this section, we summarize current trends in the provision of public and private climate

risk information, highlight the potential benefits of more accessible and accurate governmental
climate risk data, and discuss possible strategies for improving communication of this infor-
mation in the market. We also note that the effects of improving information provision are
influenced by interactions with cognitive biases (Meyer and Kunreuther 2017) and underlying
beliefs about climate change (Baldauf, Garlappi, and Yannelis 2020; Bakkensen and Barrage
2022), both of which lead to the underestimation of risk—though there are signs that the lat-
ter is changing (Leiserowitz et al. 2024).

Public climate risk data

State and federal governments could have an important role to play in determining proper-
ties’ exposure to climate risk and communicating that risk to the market. Climate risk infor-
mation is a club good (nonrivalrous, but excludable), and if provision of this good is left to
private firms, market failures associated with asymmetric information are likely to arise. Yet,
there are few publicly available data products that assess risk at the property level and include
information about how risks are expected to change over time. Although governmental na-
tional maps exist for sea level rise projections and risk of coastal and riverine flooding in the
present, these maps have multiple limitations. State-level efforts to map current wildfire risk
have gained some traction in recent years, but those efforts have been hindered by lack of fund-
ing and political pushback (Ellfeldt 2022, 2024). For other perils, such as drought and severe
storms, there are no nationwide, property-specific maps. This has left housing market partic-
ipants without adequate information about properties’ exposure to climate impacts.
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Given the federal government’s role in administering the National Flood Insurance Pro-
gram (NFIP), public information about properties’ exposure to flood risk is more widespread
and easily accessible than with other climate-related hazards. Historically, Flood Insurance
Rate Maps (FIRMs) produced by the Federal EmergencyManagement Agency (FEMA) have
been the primary mechanism for communicating this risk to the market. However, these
maps are often outdated, lack coverage in parts of the country, and ignore pluvial flooding
caused by heavy rainfall (Kousky 2018). They are also based on historical exceedance prob-
abilities and do not provide information on how flood risk is changing. Although these maps
are not intended or designed to communicate future risks under climate change, alternative
governmental or government-regulated sources of forward-looking flood hazard informa-
tion do not exist on a national scale. Further, FEMA’s FIRMs focus on identifying the mod-
eled 100-year floodplain, referred to as the Special Flood Hazard Area (SFHA; i.e., areas with
a ≥1 percent annual probability of flooding). Although the SFHA was developed for regula-
tory insurance purposes, its now widespread de facto use for flood risk communication cre-
ates a false distinction between properties that are exposed to high flood risk and those that
are not. Together, these factors limit households’ ability to understand and respond to their
exposure to current and future losses, leading to inefficient capitalization of flood risk (Pol-
lack et al. 2023).
Improving these maps and accounting for future risk is critical for accurately pricing flood

risk in home values (Shr and Zipp 2019; Hino and Burke 2021; Gourevitch et al. 2023; Box-
Couillard 2026). To that end, FEMA’s Technical Mapping Advisory Council (2015) has for
many years suggested that flood maps represent a continuous delineation of risk. This ap-
proach has been piloted through the Future of Flood Risk Data initiative, but full deployment
is still several years away and would require continued funding. Further, whether or not based
on FIRMs, the federal government can play an important role in correcting informational
asymmetries by producing flood maps that communicate flood risk not just in the present
but also under future climate change. These forward-looking maps could aid individual
households purchasing a home or making decisions around investments in hazard mitiga-
tion, as well as local governments making decisions related to zoning, housing development,
and infrastructure planning.
Updating flood maps may also have several important distributional impacts based on

changes in flood insurance demand and flood risk capitalization. Over the past 2 decades,
FIRM updates resulted in a net removal of approximately 700,000 properties from the SFHA.
The properties removed from the SFHA were primarily located in neighborhoods with more
Black and Hispanic residents; this, in turn, led to disproportionate declines in flood insur-
ance uptake among these groups (Weill, forthcoming). Yet, nonfederal flood hazard models
and historical flood events indicate that many of the properties removed from the SFHA
could still be highly exposed to flood risk (Smiley 2020; Sanders et al. 2023; Flores et al.
2025; Weill, forthcoming). If this is true, then historical FIRM updates have effectively re-
duced financial resilience to flooding, particularly among Black and Hispanic groups, through
diminishing insurance coverage—although these negative effects could be partially offset by
lower insurance premiums. Further, limited evidence suggests that there are no positive effects
on home sales prices when properties are remapped out of SFHA (Shr and Zipp 2019), creating
no home equity benefit for incumbent homeowners. By contrast, for properties remapped into



000 J. D. Gourevitch et al.
the SFHA, there may be progressive distributional impacts of improving flood insurance
uptake among risk-averse incumbent homeowners but regressive impacts associated with
negative flood risk capitalization effects.
Assuming that future FIRM updates could communicate flood risk more accurately, this

improvement in information provisionmay have progressive distributional impacts through
changes in residential sorting (Hausman and Stolper 2021). At present, access to flood risk
information is not uniform across income groups (Bradt, Kousky, and Wing 2021; Kousky
and Netusil 2023). This may lead more informed households to locate away from the hazard
(Bakkensen and Ma 2020). These differences in informational access may contribute to dis-
proportionate exposure to “hidden” flood risk outside of FEMA-designated flood zones among
Black and Hispanic populations (Smiley 2020; Sanders et al. 2023; Flores et al. 2025; Weill,
forthcoming). However, when properties with “hidden” flood risk have been remapped into
the SFHA, the marginal effects on flood risk capitalization are larger for Black and Hispanic
buyers (Box-Couillard 2026), possibly indicating a greatermarginal improvement in awareness
of flood risk.
In contrast to flooding, responsibility to communicate wildfire risk through the develop-

ment of wildfire hazard maps has generally fallen on state governments. These maps tend to
have limitations similar to FIRMs, such as infrequent updates and coarse categorizations of
risk. For example, California delineates FireHazard Severity Zones that are “moderate,” “high,”
and “very high.”Other western states, including Colorado, Utah,Wyoming, andNewMexico,
have comparable provisions. Some states use these maps to impose stricter building codes or
disclosure requirements on the high hazard zones (Ma et al. 2024). For instance, since 2008,
California has required new construction in certain fire severity zones to follow ignition-
resistant building codes (Baylis and Boomhower 2022). However, these requirements can also
create political barriers to risk mapping. Oregon withdrew a new wildfire risk map in 2022—
intended for implementing new fire-resistant building codes—because of strong pushback
from residents who were concerned about higher insurance and building costs (Ellfeldt 2022,
2024).

Private climate risk data

In light of the deficiencies in governmental climate risk information, nongovernmental infor-
mation on property-level climate risk is becoming more widely available. For example, First
Street Technology, a for-profit provider of climate risk analytics, has developed property-level
“risk factor” estimates for several climate-related hazards. Several real estate websites, including
Zillow, Redfin, and Realtor.com, have purchased these data andmade thempublicly available as
part of their real estate listings. One recent study by Redfin suggests that access to these property-
level risk estimates led homebuyers to alter their search, bidding, and purchasing decisions
(Fairweather et al. 2024). Research on the impacts of this information on rental markets and
renters is relatively sparse; yet, in assessing the effect of “climate attention” language in listings,
Giglio et al. (2021) find reduced home prices but little effect on rents, suggesting that this type
of risk information is either less salient for renters or is driving would-be homebuyers into
rental markets (Sheldon and Zhan 2019) and increasing rental demand in high-risk areas.
However, the emergence of private climate risk data and analytics companies has the poten-

tial to worsen informational asymmetries among housing market participants. Apart from

https://www.Realtor.com
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First Street’s ordinal “risk factor” scores that can be freely looked up for an individual property,
climate risk analytics companies often charge fees that exceed the ability to pay of underre-
sourced communities, small businesses, and households. This privatization of climate risk an-
alytics can create disparities in access to information, resulting in market failures associated
with informational asymmetries.
It is also challenging to evaluate the quality and credibility of private vendors’ model pro-

jections, as concerns over intellectual property prevent them from providing sufficient trans-
parency about models’ methods, assumptions, and data inputs (Condon 2023; Chegwidden,
Koerth, and Freeman 2024). In response to widespread demand, private sector companies have
released a flurry of data products that purportedly provide projections about current and future
risks for individual properties. However, given the current state of climate science, climate
models, and damage cost methodologies, estimating expected losses at highly specific spatial
scales remains a challenging task, producing estimates that are inherently uncertain and diffi-
cult to validate. One study that compared model outcomes found substantial differences in es-
timates of the geographies and populations exposed to flood risk yet provided limited insight
into model performance (Schubert, Mach, and Sanders 2024). Without further insight into
the accuracy and validity of the model estimates, it is difficult to know whether this property-
specific information is supporting or undermining efforts to manage climate risk.
Policy makers can play a critical role in helping to resolve the tension between transpar-

ency and proprietary interests in evaluating climate risk models (Keenan 2019; Fiedler et al.
2021; Condon 2023). One option may be for regulators to adopt benchmarking procedures,
similar to the Florida Commission on Hurricane Loss Projection Methodology, to safeguard
credibility and trust of information while ensuring that commercial methods remain proprie-
tary. Another optionmay be for the public sector to freely provide climate risk services. In 2023,
the White House Council of Economic Advisors suggested in their Economic Report of the
President that the federal government could build on its expertise in climate modeling to de-
velop a public catastrophe model, similar to what is used in the insurance industry to estimate
risks of extreme events (Council of Economic Advisors 2023). The State of Florida took this ap-
proach years ago because of concerns about the black-box nature of the models used in under-
writing and pricing property insurance. The Florida Public Hurricane Loss Model is housed at
Florida International University and used by insurance regulators, among others. The State of
California is now considering developing a public catastrophe model for wildfire. Condon
(2023) has also argued for a National Climate Service to provide publicly available, location-
specific information about a range of climate risks, in someways similar to theNationalWeather
Service. Such an undertaking would likely require collaboration across several federal agencies
and academic institutions to make significant advancements in climate risk modeling, but it
could be widely useful to policy makers, regulators, the private sector, and the public in man-
aging their respective exposure to physical climate risks (Hill 2021; Condon 2023).

Climate risk disclosure

Disclosure requirements for properties exposed to climate-related hazards during real estate
transactions are another effective tool for communicating risk to the market and reducing in-
formational asymmetries between buyers and sellers (Fannie Mae 2023). Studies have found
that properties exposed to flood and wildfire risk subject to state-level disclosure requirements
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sell for less than comparably at-risk properties without disclosure (Pope 2008; Hino and Burke
2021; Pollack et al. 2023; Ma et al. 2024; McClain and Mota 2024). Disclosure requirements
may also have progressive distributional impacts for reasons similar to FIRM updates, as dis-
cussed above.
At present, the design and implementation of these laws vary considerably state-to-state,

with many states having no requirements whatsoever or requiring disclosure of quite limited
information late in the homebuying process. This inconsistency limits homebuyers’ awareness
of risk. In Portland, Oregon, for instance, a majority of homeowners do not learn about their
property’s flood risk until after having made a formal contractual offer (Kousky and Netusil
2023). However, this regulatory landscapemay be beginning to change, as New York, New Jer-
sey, North Carolina, South Carolina, Vermont, and Florida have recently passed new laws to
improve flood risk disclosure.
Despite their potential, most states’ disclosure laws generally require provision of incom-

plete information about a property’s exposure to climate risk. With the exceptions of Cali-
fornia, which requires disclosure of exposure to wildfire risk, and Hawaii, which has similar
requirements for sea level rise, states’ climate risk disclosure laws are typically limited to flood
risk and do not consider other types of hazards. Furthermore,many states’ flood risk disclosure
laws only require disclosing whether a house is located within the SFHA—which, as discussed
above, is an insufficient indicator of risk. Disclosure laws also focus almost exclusively on the
hazard, and they rarely ensure that prospective homeowners have information about the ex-
pected damages to a structure or contents in the event of disaster. New York and New Jersey
are the only two states where disclosure laws require the provision of information on how risks
are expected to change in the future. Given that many homebuyers intend to live in a property
for many years, an accurate and forward-looking understanding of a property’ changing risks
is essential to developing an informed and reasonable offer.
Policy makers could also consider requiring risk information to be disclosed in ways that

are easier for homebuyers to interpret. Examples include how many times the house has pre-
viously flooded, how much damage was incurred, and what are the expected average annual
costs of flooding. This type of information is more actionable than whether a house is simply
located within the SFHA. Although disclosures are generally a state issue, Congress has con-
sidered various bills that would tie flood disclosure to the NFIP (see FloodHistory Information
Act of 2021 and 2024). This could be designed to include a variety of detailed information that
is already collected as part of NFIP underwriting and claims processing (e.g., previous flood
damage, current insurance premiums, experience of repetitive losses). However, research on
the effects of disclosing different elements of climate risk information remains limited; more
information is needed to design disclosure policies that support uniform informational access
and efficient pricing.

Removing Public Subsidies That Suppress Private Costs of Exposure
to Climate Impacts

There is a range of public subsidies and other policies that transfer climate-related costs away
from residents of high-risk areas, contributing tomispricing of climate risk in housingmarkets
and excess development in hazardous areas. Removing these subsidies and better aligning costs
and benefitsmay encourage households to locate in safer areas (Collier et al. 2023; Ge, Johnson,
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and Tzur-Ilan 2025). However, these policy changes could also negatively affect low-income
households currently living in high-risk areas and could create market instability, particularly
if there are abrupt and substantial price changes. Providing targeted assistance to specific so-
cioeconomic groups, while gradually phasing out subsidies, may help avoid regressive out-
comes and ensuremarket stability. Although these subsidies take a variety of forms (e.g., Baylis
and Boomhower 2019; Druckenmiller et al. 2024; Bradt and Aldy 2025), we focus our discus-
sion specifically on insurance pricing and mortgage lending and securitization practices, given
their fundamental role in housing finance.

Insurance pricing

Underpricing in public sector insurance programs, such as the NFIP, has encouraged excess
development in high-risk areas by suppressing the costs associated with exposure to climate
impacts and inhibiting full capitalization of risk (Fabian 2024; Peralta and Scott 2024). Risk-
based pricing can thus be a critical tool for communicating current risk, reducingmoral hazard
in development patterns, and incentivizing investment in risk reduction. However, when in-
surance prices increase, many homeowners, particularly those with lower incomes, simply
drop or reduce coverage and maintain their location choices (Wagner 2022; Collier et al.
2023; Hennighausen et al. 2023; Sastry et al. 2024; Ortega and Petkov 2025).
In 2021 and 2022, the NFIP began an important reform, shifting toward actuarially fair pre-

miums by instituting a new pricing methodology, Risk Rating 2.0, which modernized rate-
setting to more accurately reflect property-specific flood risk. Many locations are seeing only
modest price changes because of Risk Rating 2.0. However, in some of the counties that had
the largest historical suppression of rates and where there is high flood risk, the average cost
of flood insurance is expected to gradually increase bymore than 300 percent as price increases
are phased in over time. Although it is too soon to evaluate the effect of Risk Rating 2.0 on prop-
erty prices, in part because of an 18 percent annual cap on premium increases formost existing
policies, research has shown that projected increases in the cost of insurance, due to previous
NFIP pricing reforms, have been rapidly capitalized in home values (Gibson andMullins 2020;
Georgic and Klaiber 2022; Hennighausen et al. 2023).
Despite drawing on proprietary catastrophe models, a move some politicians have criti-

cized for lack of transparency (Frank 2023), Risk Rating 2.0 is an example of a policy that
is gradually transferring costs of flooding away from taxpayers and toward flood zone home-
owners. Already there is evidence to suggest that Risk Rating 2.0 has led to a decline in new
development in high-risk areas (Fabian 2024). Yet, open questions remain about the time ho-
rizon over which these rate changes will be capitalized, who will be most affected, and whether
higher rates will incentivize investments in risk reduction (Mulder and Kousky 2023). How-
ever, it does seem that demand for flood insurance has already begun to decrease as a result
of the higher prices (Ortega and Petkov 2025).
Unlike the NFIP, standard homeowners’ insurance has never been explicitly subsidized,

but there is some indication of rate suppression in certain high-risk areas. Despite drawing
on sophisticated underwriting models, there are instances where private insurers have under-
estimated the changing risk of certain perils (Kousky 2017). For example, in California, the
2017 and 2018 wildfire seasons erased more than double the combined underwriting profits
from the past 26 years (Evans, Webb, and Xu 2019), leading to a reassessment of how climate
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change is altering wildfire risk in the state. The resulting decline in insurance availability made
homebuyers less likely to search for houses with high wildfire risk and had negative effects on
home sale prices (You, Kousky, and Atreya 2024). Some state insurance regulations have also
inhibited insurers’ ability to set premiums that reflect changing assessments of current risk. In
California, for instance, there have historically been constraints on insurers’ use of catastrophe
models to set rates, limitations on passing the cost of reinsurance on to policyholders, and reg-
ulatory barriers to increasing premiums by more than 7 percent annually. Many of these re-
strictive regulations were reformed at the end of 2024, but they may have previously contrib-
uted to insurers dropping high-risk customers and even exiting the state.
Reforming insurance regulations that restrict rate-setting is key to repricing climate risk in

housing markets. Across states, there is significant variation in insurance regulations, and ev-
idence suggests that insurers have historically cross-subsidized rates in states with highly re-
strictive pricing regulations by raising rates in states with less restrictive regulations (Oh, Sen,
and Tenekedjieva 2026). In states with highly restrictive regulations, this cross-subsidization
can decouple risk from insurance prices, potentially reducing incentives for risk mitigation at
household, community, and state levels. In states with less restrictive regulations, this cross-
subsidization makes insurance less affordable and may be viewed as unfair. As states with
highly restrictive regulations are increasingly experiencing diminished insurance availability,
policy makers have greater incentive to reform stringent price regulations—as California has
done recently—which may reduce cross-subsidization across states.
Risk-based insurance pricing has the potential to create efficiency gains, but it also may lead

to negative externalities associated with declines in insurance coverage.When insurance prices
increase, many homeowners, particularly those with lower incomes, drop or reduce their cov-
erage (Wagner 2022; Hennighausen et al. 2023; Sastry et al. 2024; Ortega and Petkov 2025).
When these households forgo coverage, there is no evidence to suggest that they are adapting
to climate risk by other means, such as relocating or investing in risk reduction (Laird et al.
2021; Collier et al. 2023). Lack of insurance coverage negatively affects households’ financial
recovery after a disaster (Kousky 2019; You andKousky 2024; Collier andKousky 2025), which
may worsen socioeconomic inequality postdisaster (Rhodes and Besbris 2022). Insufficient
coverage also can have negative spillover effects on the surrounding community and local
economy in the wake of disaster (You and Kousky 2024) and may place greater strain on
federal disaster aid and other social safety net programs (Deryugina 2017). Further, under-
insurance can create costs for mortgage lenders, as homeowners without insurance are more
likely to prepay their mortgage or become delinquent or default following floods and wildfires
(Kousky, Palim, and Pan 2020; Biswas, Hossain, and Zink 2023; Mota and Palim 2024).
To mitigate the adverse effects created by rising premiums and lack of insurance, policy

makers could consider a means-tested program to help low-income households maintain their
flood insurance coverage. Proposals for this type of affordability program have been mostly
discussed in the context of the NFIP, but aspects could apply to private homeowners’ insurance
and state-run residual market plans. Although proposals vary in terms of eligibility and level of
benefit, the general principle is that households with income under a certain threshold would
receive some level of assistance in paying premiums (National Research Council 2015; US
Government Accountability Office 2016; FEMA 2018). Akin to other social safety net pro-
grams, this affordability program could be supported through general tax revenue—not by



Climate Risk in US Housing 000
cross-subsidies within the program, as those would only create further distortions and lower
insurance uptake (Kousky and Kunreuther 2014). There is no research to indicate that helping
low-income households with the cost of insurance would create moral hazard, but more study
is warranted. Other regulatory and enforcement mechanisms could also improve insurance
uptake; however, absent protective measures for low-income households, these measures may
only worsen broader housing affordability issues (independent of climate risk).

Mortgage lending and securitization

Mortgage lending and securitization practices play an important role in determining who
bears the costs of climate-related financial risks and how these risks are priced in housingmar-
kets. Following hurricanes, wildfires, and floods, homeowners are more likely to prepay their
mortgage or become delinquent or default on mortgage payments (Del Valle, Scharlemann,
and Shore 2024; Hopkins,Marr, andWilson 2024; Issler et al. 2025), leading to potentially sub-
stantial losses for lenders and investors in mortgage-backed securities (Dice, Hossain, and
Rodziewicz 2023). Declining insurance coverage and financial instability among insurers have
the potential to compound these risks by reducing postdisaster household liquidity (Kousky,
Palim, and Pan 2020; Biswas, Hossain, and Zink 2023; Mota and Palim 2024). Despite geo-
graphic variation in credit risk, rates for federally backedmortgages have historically not varied
spatially, thus creating cross-subsidies in the mortgage market (Hurst et al. 2016).
Lenders have traditionally managed credit risk associated with natural hazards by impos-

ing insurance coverage requirements on borrowers, but they are now adopting several new
strategies for insulating themselves from the growing risk of climate impacts. Some lenders
appear to be raising interest rates for properties exposed to sea level rise, to reflect elevated
risk of default or prepayment (Nguyen et al. 2022). Banks are also requiring higher down
payments in the SFHA to minimize the probability of strategic default from negative equity
and to reduce their losses if default were to occur (Sastry 2026). Other lenders are tightening
lending standards (Duanmu et al. 2022) or reducing credit availability in areas with high flood
risk (Kim, Olson, and Phan 2024). There is some evidence that lenders manage credit risk as-
sociatedwith climate impacts through increased securitization ofmortgages in hazardous areas
(Keenan and Bradt 2020; Sastry, Sen, and Tenekedjieva 2023; Bakkensen, Phan, and Wong
2025). However, the most direct evidence of this practice was recently retracted due to meth-
odological issues (Ouazad and Kahn 2022; LaCour-Little, Pavlov, and Wachter 2024, 2025),
highlighting a need for more research in this area.
These private adaptation responses may reduce risk for individual lenders but could con-

centrate risk in other parts of the housing and mortgage markets and could have dispropor-
tionately negative effects on particular socioeconomic groups. In general, any lending practice
that restricts availability of financing or increases the cost of credit in hazardous areas can send
information and price signals to borrowers that lead to capitalization of climate risk in home
values. However, these types of actions could further increase housing costs and reduce access
to homeownership, particularly for low-income households and people of color (Montgomery
and Palmeira 2023; Sastry 2026). Moreover, if lenders are in fact transferring credit risk to the
“government-sponsored enterprises” (GSEs), this creates an implicit subsidy for the credit risk
associated with financing home purchases in hazardous areas and contributes to themispricing
of climate risk in home values. This cross-subsidizationmay also be concentrating excess credit
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risk in mortgage securities (Dice, Hossain, and Rodziewicz 2023; Sastry, Sen, and Tenekedjieva
2023; Kahn, Ouazad, and Yönder 2024).
Under supervision from the Federal Housing Finance Agency, the GSEs have not histor-

ically differentiated loan securitization practices based on properties’ exposure or vulnerabil-
ity to climate-related hazards (Hurst et al. 2016; Gete, Tsouderou, and Wachter 2024). How-
ever, there have been many proposals for how federal policy makers and regulators could
manage climate-related credit risks (Federal Housing Finance Agency 2021). For example,
the GSEs could price in credit risk via higher guarantee fees for government-backed loans in
hazardous areas (Gete, Tsouderou, and Wachter 2024). The GSEs could also mitigate credit
risk by increasing insurance coverage requirements for loans to be acceptable, coupled with
annual verification of insurance coverage, and ensuring that insurance companies are suffi-
ciently rated by high-quality rating agencies (Sastry, Sen, and Tenekedjieva 2023). In general,
these types of activities may protect lenders and the GSEs but would also increase the costs as-
sociated with borrowing or restrict the types of borrowers eligible for loans in high-risk areas.
In developing regulations designed to reduce mortgage credit risk in the face of climate

change, policy makers may need to manage trade-offs between maintaining access to home-
ownership, preserving home values, and reducing mortgage credit risk. Lending and securiti-
zation practices that increase the cost of accessing credit and decrease credit availability could
discourage homeowners from building in and relocating to high-risk areas, reducing their ex-
posure to climate-related hazards. This could, in effect, drive price deflation of properties in
high-risk areas, which could lead to a loss of wealth for current homeowners. To avoid regres-
sive outcomes, these approaches can be complemented by policies that ensure that pricing cli-
mate risk does not become a new form of redlining (Montgomery and Palmeira 2023). Alter-
natively, maintaining access to cheap credit for hazardous properties could trap low-income
people in high-risk areas without any of the financial means to recover when a disaster hits.

Increase Public Investment in Climate-Related Disaster Risk Reduction

Investments in disaster risk reduction generally do not affect the efficiency with which cli-
mate risk is capitalized in housing markets, but they can promote housing market stability
by fundamentally lowering the costs of climate-related hazards. That said, the policies previ-
ously discussed all aim to correct market failures and improve pricing of climate risk in prop-
erty values. By contrast, investments in hazard mitigation shrink the gap between current
prices and economically efficient prices by decreasing expected future losses, thus reducing
the likelihood of market instability while repricing occurs. In the absence of adequate compen-
satory transfers, targeting these public investments to protect low-income populations can also
mitigate otherwise regressive impacts of repricing.
The availability of federal funding for hazard mitigation has varied widely over the past

decade. Between 2020 and 2024, federal funding for hazardmitigation reached historically high
levels, creating important opportunities for states, local governments, and households to invest
in risk reduction activities. In 2025, a large share of hazardmitigation funding was halted by the
new administration. At present, the future availability of these resources, as well as the structure
of the agencies administering them, has not yet been clarified. Despite these new developments,
accessing these funds in the past was more difficult for underresourced communities (Seong,
Losey, and Gu 2022; Tyler et al. 2023). If these resources become available again in the future,
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the agencies tasked with deploying these funds, particularly FEMA, the US Army Corps of En-
gineers (USACE), and the Department of Housing and Urban Development (HUD), could
help to ensure that resources are allocated to communitiesmost in need by reducing or waiving
local cost-sharing requirements and providing greater support in submitting proposals and
administering grants.
Federal investments in hazard mitigation have also been subject to benefit-cost analysis

requirements to ensure that spending is cost-effective. These requirements have historically
led to prioritization of projects in communities with higher property values (Miller et al.
2023). These investments include USACE infrastructure projects, FEMA’s Building Resilience
in Communities grants (ended in March 2025), and Hazard Mitigation Grant Program, and
HUD Community Development Block Grant Mitigation funds. For many of these programs,
benefits are estimated based on avoided damages to properties. Thus, when conducting benefit-
cost analyses in comparably hazardous areas, projects in areas with higher property values the-
oretically indicate higher benefit-cost ratios. In the absence of compensatory transfers, this
evaluation of public investments may potentially lead to regressive outcomes (Liscow 2018;
Liscow and Sunstein 2024).
Previous efforts were made to address systemic preferences that directed federal invest-

ments in hazard mitigation toward areas with higher property values. For example, the Jus-
tice40 Initiative directed billions of dollars across hundreds of government programs based
on “disadvantaged community” prioritization criteria, with similar approaches employed in
various state governments (Walls, Hines, and Ruggles 2024). As another example, the updates
to the USOffice of Management and Budget’s (OMB) Circulars A-4 andA-94 in 2023 provided
guidance on applying income weights in federal benefit-cost analyses to account for the dimin-
ishingmarginal utility of income. Applying these weights has the potential to directmore fund-
ing toward high-risk communities that might otherwise be considered to have relatively low
willingness to pay for hazard mitigation (Liscow and Sunstein 2024; Lockwood et al. 2024).
The shift in OMB guidance from using 3 and 7 percent discount rates to a 2 percent discount
rate would have also placed a greater value on future risk reduction, helping low-income com-
munities overcome benefit-cost ratio thresholds for certain grants. However, the Justice40 Ini-
tiative was revoked in 2025, and the state of the 2023 updates to Circulars A-4 and A-94 are
currently in flux; whether the 2003 versions are reinstated or whether a new guidance process
will be undertaken is uncertain.
Public investments in disaster risk reduction could also lead to gentrification (Keenan, Hill,

and Gumber 2018), undermining their potential to mitigate climate impacts for low-income
households. Although there is limited research on the specific effects of climate-related hazard
mitigation on residential sorting, there is abundant evidence that demonstrates how improve-
ments to environmental amenities, such as clean air, contribute to sorting across race and in-
come (e.g., Banzhaf andWalsh 2008; Depro, Timmins, andO’Neil 2015). For levee construction
to protect against flooding, there is no evidence of sorting by income; however, homebuyers
in newly protected areas are more likely to be White or Asian and less likely to be Black or
Hispanic (Bradt and Aldy 2025). Furthermore, any gentrification impacts of investments in
climate resilience would likely affect homeowners and renters in the same neighborhood dif-
ferently, as incumbent homeowners may benefit from increased home values, whereas exist-
ing renters might face higher rents. To offset displacement associated with investments in risk
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reduction, a wide range of local housing policies may need to be considered, including increas-
ing the supply of new housing in less hazardous areas (Chapple et al. 2023).
Clearly and consistently linking public and private investments in hazard mitigation with re-

ductions in NFIP and homeowners’ premiums is critical for ensuring the market pricing of ac-
tual risk (Boomhower, Fowlie, and Plantinga 2023). Otherwise, the incentive for making these
investments will be diminished. This requires including the protective value of such investments
in the models used by insurers, including the NFIP, for underwriting and pricing. FEMA’s
Community Rating System provides one example of a federal program that incentivizes local
investment in hazardmitigation by clearly linking engagement in specific community-level risk
reduction activities with corresponding NFIP premium discounts (Sadiq et al. 2020). Similarly,
many states require private homeowner’s insurance companies to provide premium discounts
to households for certain building practices that protect homes against wind and wildfire dam-
age. Still, more could be done to ensure that insurance pricing and underwriting models are
fully capturing the benefits of community-level investments in risk reduction.
Conclusion

Adapting to physical climate impacts poses overlooked transition risks that may threaten the
stability of housing markets and related economic sectors. Despite the inherent difficulties in
determining who bears the costs of climate change and the numerous research gaps that hin-
der policy design and implementation, several solutions for repricing climate risk exist that
support housingmarket stability and reduce the likelihood of regressive outcomes. Such policy
reforms will require improving the quality of and access to climate risk information, removing
public subsidies that suppress private costs of exposure to climate impacts, and increasing pub-
lic investment in disaster risk reduction. Together, these solutions have the potential to reduce
the total economic cost of climate impacts and protect those who are most vulnerable, simul-
taneously balancing the immediacy of the need for adaptation while avoiding a chaotic disrup-
tion to market values and economic sectors.
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