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[I\/Iapping Chronic Inundation

1. Tide gauge records 3. Digital Elevation Models

4. Property data from Zillow
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| Homes at risk

A National Overview
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Residential Properties at Risk
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Data provided by third parties through the Zillow Transaction and Assessment Dataset (ZTRAX). More information on accessing the data can be found at
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| Tax base at risk

A National Overview
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[ Acute exposure in Florida: Homes at risk
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[ Snapshot of densely populated places at risk (2045)
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[ Poverty, race, and flooding create hotspots of risk
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[Underwater Interactive map

US Coastal Property at Risk from Rising Seas By the Union of Concerned Scientists K3 W ¢
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This series of maps shows what's at risk for real estate in coastal states

from sea level rise. Click on any state for more detailed information.
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[ Using “Response Time” Wisely
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[Our Challenges and Choices

 Communicate risks and mandate risk disclosure (BUT need to be mindful
of equity considerations)

* Realign policies and market incentives
* Invest in bold, transformative, equitable federal/state/local policies
* Build just, inclusive governance structures and processes
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Identifying and Assessing Climate and Natural Disaster Risk to
Enhance FHFA’s Supervisory and Regulatory Framework
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Climate and Natural Disaster Risk

|1
Who We Are

We are not consultants but rather researchers looking for ways to help households adapt to rising
climate risk.

We are concerned about the potentially unequal impact of climate change on minorities and lower-
income households (Banzhaf, Ma, Timmins, 2019).

We think that FHFA has a key role in setting rules to guide households through the challenge of
climate change adaptation (Nordhaus 1992, Alley et al 2003, Nordhaus 2019).

Our career has focused on climate change adaptation, housing finance, real estate finance, social
justice and urban segregation.

"Adapting to Climate Change" ADAFTING TO
CLIMATE CHANGE =

el "Credit Standards and
Segregation" estimates the
impact of mortgage credit
supply on urban segregation.

considers how individual
economic choices in response
to climate change will
transform the larger economy.

"Mortgage Finance and Climate Change" estimates the impact of WATTHEW £ KN
natural disasters on the securitization of climate risk

21CC.JHU.EDU JOHNS HOPKINS

2157 CENTURY CITIES
INITIATIVE



Presentation Title

Our Research Agenda

How can we ...

* Transfer risk to private counterparties to protect the American taxpayer against tail events?
* Ensure equal and transparent information for borrowers, lenders and securitizers?

* Ensure broad and equal access to mortgage lending for all Americans regardless of
their neighborhood, race, color, national origin, disability, age, sex, and religion.

e Provide lenders with incentives to share their local knowledge and their "climate" human capital
with borrowers and the agencies?

* Price agency mortgage guarantees to accurately reflect climate risk — and signal danger?

e Pool climate risk across MBS securities to turn the systemic risk of climate change into harmless
diversified idiosyncratic risk.

—> We believe that FHFA can be the “Adult in the Room” that guides present and future homeowners
through the challenge of climate change adaptation in a fair and equitable way.
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Climate and Natural Disaster Risk
Observations

Our analysis suggests that every year, about 10% of mortgage originations US-wide are in areas
exposed to hurricane storm surges.

Our assessment also suggests substantial origination and Agency securitization volumes in areas
exposed to wildfires and riverine flooding.

Households exposed to hurricane storm surge risk are more likely to be minority households, more
likely to be below the poverty line, have lower income, and are less likely to have health coverage.

Adapting our institutions

A resilient U.S housing policy to encourage more Americans to become homeowners while providing
incentives for them to take increased precautions to increase their own and their community's
climate resilience.

By building stronger institutions, we will face less risk from the next Texas Freeze and other
inevitable shocks that will occur.

=A
@
21CC.JHU.EDU JOHNS HOPKINS

2157 CENTURY CITIES
INITIATIVE



Climate and Natural Disasters Risk Management at the Regulated Entities

Public Listening Session
March 4, 2021

PRESENTATION

Michael Craig, PhD

HUD
Office of Policy Development and Research
Housing Finance Analysis Division



Climate Change and Natural Disaster
Risk to Mortgage Finance

HUD
Office of Policy Development and Research

Housing Finance Analysis Division
Michael Craig, PhD

U.S. Department of Housing and Urban Development | Office of Policy Development and Research
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More Intense and More Frequent
Natural Disasters.

NOAA reports $119 billion (inflation adjusted)
natural disasters since 2010

 Twice as many than the previous decade

Discussion will focus on flooding

* Increased flood damage correlated to increased

precipitation and increased development (Davenport
et al. 2020)
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Wave of mortgage defaults similar
to sub-prime mortgage crisis

e Losses from Direct defaults from storm damaged
homes

* Indirect defaults from community-wide depreciation
in property values

 Abrupt tightening of lending in flood prone areas

— Negative feedback loop of further depreciation-tightened
lending

fﬂEquh‘,’b‘
5 (% ot
?260,954 |I||| Gfé‘ m _.‘_\'}-f

LS. Departmant of Housing and Urban Development | Office of Policy Development and Research 3




How?
Diaghosing the Problem
Because this problem is so broad, we have

broken it down into 9 topics across 3 general
contexts.

* Pre-flood
e Post-flood
* The Secondary Mortgage Market
P

N
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Pre-Flood

1. How flood risk is assessed and how climate change and
development patterns are increasing the risk footprint

2. Financial risk, flood insurance markets and the NFIP

3. What measures individual homeowners and
communities take to mitigate physical flood risk
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Post-Flood

4.Borrower behavior and financial outcomes
post flood

5. Community behavior and outcomes post flood,
and the role of federal assistance

6. Behaviors of participants in the mortgage market

- mortgage originators, GSEs, federal agencies and
regulators, and purchasers of MBSs
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Secondary Mortgage Market

7. Portfolio exposure for the GSEs and Ginnie Mae
8. Secondary market responses to climate risk

9. Parallels between the 2007 subprime lending driven
housing crisis and a potential climate change driven
housing crisis
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Housing market does not fully price
In flood risk to home values

* Evidence of some floodplain discount, though
not enough (Hino & Burke 2020)

* Possible that NFIP and other disaster relief
measures encourage/subsidize rebuilding and
new building in high-risk
aleéaS (Kousky 2018; Kunreuther et al. 2018)

 NFIP premiums too low (Kousky 2018; Kunreuther et al.
2018; Hino & Burke 2020)

e GSEs cannot (or do not) price in flood risk in

guarantee fees or otherwise (owens 2020, Hurst et al.
2016)

fﬂEquh‘,’b‘
5 (% ot
?260,954 |I||| Gfé‘ m _.‘_\'}-f

LS. Departmant of Housing and Urban Development | Office of Policy Development and Research 8




Insurance plays critical role in
reducing financial risk

* Reduces post flood risk of delinquency and

default (Gallagher & Hartley 2016; Kousky, Palim & Pan
2020; HUD-2M 2020)

e Can increase prepayment if homeowners decide

to sell rather than rebuild/repalr (Gallagher & Hartley
2016; Kousky, Palim & Pan 2020)

« Evidence that local vs nonlocal lending
Institution plays a role in decision to rebuild or
prepay (Gallagher & Hartley 2016)
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Households are severely
underinsured against flood risk

e Perception of binary flood risk based on location
In or out of SFHAS (Kousky 2018; Kunreuther et al. 2018)

* |naccurate/out of date flood maps
(Kousky 2018; Kunreuther et al. 2018, First Street Foundation
2020)

* Incomplete enforcement of mandated insurance
for agency/federally backed mortgages within
SFHAS (HUD-2M 2020)

e Lack of real-time data to track insurance compliance
 Non-compliant properties subject to “surchargeable

damage” provisions
S,
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2 qvp' m m m

LS. Departmant of Housing and Urban Development | Office of Policy Development and Research 10




Market participants are beginning

to understand climate risk

e Banks securitizing more homes with flood risk

and keeping less risky loans (Ouazad & Kahn
2019; Keenan & Bradt 2020)

 Transfers flood risk to GSEs and the federal
government

* |nterest only loans to protect home buyers from

equity loss due to flooding (ouazad 2020 — working
paper, unpublished)
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Market participants are beginning
to understand climate risk

e Purchasers of MBSs securities less willing to
accept bundles with flood prone homes (palitico
Nov 2020)

 Development of new climate risk tools for
estimating exposure of MBS’s (RiskSpan, GARP)

« RMBS market underprices climate risk (Blackrock
Investments, Fitch Ratings)
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https://www.politico.com/news/2020/11/30/climate-change-mortgage-housing-environment-433721
https://riskspan.com/the-nri-an-emerging-tool-for-quantifying-climate-risk-in-mortgage-credit/

We welcome further discussion

Michael Craig

Economist, Housing Finance Analysis Division
Michael.p.craig@hud.gov

Adam Hoffberg

Director, Housing Finance Analysis Division
adam.hoffberg@hud.gov

Thank you!
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Suggested Focus of He CIRARVLANT

ROBERT H.SMITH

SCHOOL OF BUSINESS

Natural Disaster and

 Integrate climate risk management governance and processes with
existing enterprise risk management capabilities

« Determine the potential risk exposure associated with specific types
of natural disaster and climate-related events by major financial
and nonfinancial risk type (e.g., credit risk) for these entities

« Conduct analytics to quantify the direct impact of natural disaster
and climate-related events on key risk types (e.g., Impact on
mortgage default from hurricanes) for conducting forward-looking
scenario analysis

 Disclose findings from such analysis in public financial statements
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The Case for Pra

ROBERT H.SMITH

SCHOOL OF BUSINESS

Analysis for Infc

« Weak linkages between climate and integrated assessment
model (IAM) outputs and housing finance agency financial and
risk data preclude direct leveraging of existing climate scenarios
for meaningful analysis

 Climate models appear to significantly overestimate the
expected path of projected temperature anomalies

 Climate model path projections beyond 2025 are too disperse to
provide reliable input for housing finance agency scenario
analysis

* |AMs suffer from a number of technical issues and assumptions
that call into question their reliability for financial and risk
modeling by the housing finance agencies

 |Integrating transition risk into housing finance agency scenario
analysis would be of limited value due to confounding and
compounding effects of the climate models and IAMs .
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Weak Linkages Exi

ROBERT H.SMITH
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Science and Mortg:

» Climate and IAMs used to establish climate scenarios (SSPs and RCPs)
produce outputs that are of limited value to conduct housing finance agency
scenario and stress test analyses

« Transition-state scenarios, should not be imposed on the housing finance
agencies for a variety of reasons:

« These scenarios are too diffuse to implement into traditional financial scenario and
stress test analysis

* There is a paucity of data and empirical evidence linking climate change model outputs
to financial and nonfinancial risk outcomes

« The time horizons of these scenarios extend well beyond traditional financial regulatory
stress test analyses — in some cases decades, and thus limit the reliability of any scenario
analysis beyond a 1-5 year horizon

« Even the NGFS acknowledges severe limitations of their scenarios:

«  “Modelling the GDP impacts from transition risk and physical risk is subject to significant
uncertainty. (NGFS Climate Scenarios 2020)

« Climate models and IAMs have not undergone model validations consistent
with financial regulatory agencies.



Climate Scenarios are Incol

Housing Finance Agency D

Shared Socioeconomic Pathways (SSPs) are simply incompatible with housing finance
agency scenario analytics that are based on direct financial and economic factors

Greenhouse Gas Emissions (CO,, CH,, N,O, etc..)
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Climate Model PrOJectlons are Disconnected  ¢MARRYIAND

From Recent Experience RS

* The long-term drift of simulated paths of cllmate models is significantly
above actual experience

 Furthermore, the variability in path projections is too high to be informative
for financial institution scenario analysis

Figure 11-25b, IPCC (2013)
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Integrated Assessl
Significant Mod

 Model issues include:

« Significant degree of model complexity and structural interactions making it
difficult to understand model errors

« Due to the structure of most IAMs, global aggregate metrics or otherwise highly
aggregated skill scores commonly used to evaluate IAM hindcast experiments are
likely to mask important deficiencies. (Pacific Northwest Laboratory, US Dept. of
Energy, (2018)

» Lack of model transparency around key assumptions and model relationships
lead to significant uncertainties in outcomes of |AMs

« Given the challenges involved in producing 1AM results and the many
uncertainties underlying those results, I believe it is best to view these models as
providing a good place to start in terms of basic principles and rough numbers to
use in developing short-term (say through the next 5 to 10 years) policies and
research priorities, but a poor place to finish in the design of specific longer-term
global policies. (Some Contributions of Integrated Assessment Models of Global
Climate Change, John Weyant, Review of Environmental Economics and Policy,
2017).

* IAMs “are of little or no value for evaluating alternative climate change policies
and estimating the SCC.” Pindyck, R. S. 2017. The use and misuse of models for
climate policy. Review of Environmental Economics and Policy 11(1): 100-114. y

ROBERT H.SMITH

SCHOOL OF BUSINESS
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A Blueprint for Hol

Disaster and Cli
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0| xent ROBERT H.SMITH

« Ensure natural disaster and climate change risks are well defined and
Integrated into existing enterprise risk management frameworks for
identifying, measuring, reporting and mitigating these risks

« Establish effective processes and mechanisms to disclose major natural
disaster and climate change risks in public financial statements

* Focus risk assessment on measurement of direct risks
» The use of physical and transition risk as a mechanism for assessing climate risk is ill-
suited to the way risk assessment at financial institutions is conducted
« Consider developing innovative climate-specific risk management structures
to transfer and distribute this risk

« Given current limitations of climate models and 1AMs to produce outputs
that can be integrated with financial and risk data, focus attention on:

« Building data warehouses that combine natural disaster and climate change information
with financial and risk data

* Quantifying these linkages between natural disaster, climate change and mortgage risk
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An Example of Hc

ROBERT H.SMITH
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Events to Mortg:

» Inarecent analysis?, a large sample of Freddie Mac mortgages was combined
with data from FEMA on declared disasters of hurricanes occurring between
2000-2013, and NOAA hurricane data for analysis of the incremental effects
of hurricane intensity and frequency on mortgage default

» A standard statistical modeling methodology used in developing automated
underwriting systems like those used by the GSEs was developed with
borrower, loan, property and other traditional risk factors

 Inaddition, two variables depicting the intensity and frequency of hurricanes
affecting the local market were included.

« The results from that analysis showed statistically significant and positive
effects on mortgage default controlling for all other factors.

« Such information can be used to conduct sensitivity analysis of hurricane
Impacts based on NOAA hurricane forecasts over the next 5 years.

1/ The Connection Between Hurricanes and Mortgage Default Risk, Clifford
Rossi, GARP White Paper, 2020.



An Example of How to Di k Climate €IMARYLAND

Events to Mortgage Ris T

*  Results from the statistical modeling were used to conduct sensitivity analysis on mortgage loan default with the
results shown below.

«  The percentage increase in hurricane intensity and frequency scenarios aligned with NOAA long-range hurricane
forecasts and were used to quantify a forward-looking assessment of the incremental effect of hurricane risk on
mortgage default.

«  This type of analysis could be expanded across other climate change and natural disaster types and financial and
nonfinancial risks as well as to measuring mortgage loss severity

*  Moreover, such analysis could be used to simulate loss outcomes consistent with credit pricing models used by
the GSEs today.

Sensitivity of D90+ Rates to Increased Hurricane Intensity and Frequency

D90+ (%) D90+ (%)

% Increase in % Change | Change in % Change | Change in

Intensity and | Rates 3-5 | from D90+ Rates 3-5| from D90+

Frequency Rated Baseline Rates Rated and | Baseline [ Rates

Hurricanes | D90+ (bps) 12+ D90+ (bps)
Rates Hurricanes | Rates

6.14 57 3.49 6.20 1.55“
_ 6.20 1.55 9.49 6.35 4.01“
_ 6.30 3.19 19.49 6.56 7.45“
6.40 4.83 29.49 6.79 11.22
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Who is First Street Foundation?

A nonprofit formed to communicate risks from climate change to

individual Americans - starting with flood risk.

We provide property-level comprehensive flood risk estimates.

We recognize an urgent need for consistent, property-level,

publicly-available flood risk information for the entire United States.

By democratizing this peer-reviewed flood risk data, First Street
empowers Americans to protect their most valuable asset —

their homes.

First Street built an expert team to develop the first comprehensive,
publicly available flood risk assessment for each of 142M properties in

the contiguous US.

[HAUEAY STREET

FOUNDATION




We began
by modeling
every major
flood type

There are four main
causes of flooding events.
Each is uniqgue and each
will change based on

the environment.

Estimates are based on
NOAA, USGS, and FEMA
data, CMIP5 model outputs
(RCP 4.5) and are used to
estimate flood risks from
2020 to 2050.

HESAM STREET

2020
PAGE: 6
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Tidal flooding in Miami
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Pluvial flooding in Houston
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Comparing our
results to
FEMA

Comparing the FEMA
Special Flood Hazard
Area (1% annual risk) to
the Foundation’s same
definition (1% annual risk
for the median forecast in
2020), we show roughly
70% more properties as
having that level than
previously thought,
representing an additional
5.9 million properties.

Source:
First Street Foundation
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Difference in number of properties at
substantial flood risk* (FSF) compared to FEMA
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https://firststreet.org/flood-lab/research/2020-national-flood-risk-assessment-highlights/

Current and
future risk

Outside of the current risk WA
calculations, the model is / “m
able to demonstrate how

risk will change as the il
environment changes.

While some portions of l

the country have dramatic

increases in risk, others X rot%
have reduction of risk. w’
Overall, the model shows e

an additional 10.9% or

1.6 million properties as

having that 1% or greater

annual risk by 2050.
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The basis for all AAL calculations

We start with the current and future probabilities of flooding and associated
depths of water to the building footprint we previously calculated as part of our

release at the end of June through our peer reviewed methodology.

Annual risk today

Flooding o o o o o
000N 2% 1% 10%  20%  50%

Water t
bu?jirn: 36 1In 301In 29 1In 18 In 12 In

Annual risk in 30 years

Flooding o 0 o 0 o
o 2% 1% 10%  20%  50%

Water t
ouldng  42in 34in  28in  20in  14in
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https://firststreet.org/flood-lab/published-research/2020-national-flood-risk-assessment-highlights/
https://www.essoar.org/doi/abs/10.1002/essoar.10504362.1

Calculated damage.

Using estimates of the house value, building characteristics, and USACE depth
damage relationships, we calculate the likely damage for each flood event

based on each probability and the associated flood depth.

Damage calculations

B 0.2% chance of 36 inches of water to the building, minus
24 inches to the FFE leaves 12 inches of water inside $90 000

’
the home which would cause 30% total structure

o In damage

damage to the $300,000 building = $90,000
Hl 1% chance of 30 inches of water to the building, minus

24 inches to the FFE leaves 6 inches of water inside the 330:000

home which would cause 10% total structure damage to In damage

the $300,000 building = $30,000
mm 10% chance of 25 inches of water to the building, minus 31 5.000

24 inches to the FFE leaves 1inch of water in the home !

. 5 In damage

which would cause 5% structure damage to the

$300,000 building = $15,000
Bl 20% chance of 18 inch of water to the building, minus 24 30

inches to the FFE leaves O water in the home which In damage

would cause $0 damage.

M 24 inches first floor elevation.
No damage inside the home below 24 inches.

05
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Average Annual Loss.

Pulling together the damage of all the events with the probability, we can then

turn the damage numbers into annual losses based on the likelihood.

Annualized calculations

Hm 0.2% chance of 36 inches of water to the
building, minus 24 inches to the FFE leaves 12 o
inches of water inside the home which would 0.2% * $90,000 = $1 80
cause 30% total structure damage to the
$300,000 building = $90,000

Em 1% chance of 30 inches of water to the
building, minus 24 inches to the FFE leaves 6 o _
inches of water inside the home which would 1% * $30:000 . 3300
cause 10% total structure damage to the
$300,000 building = $30,000

mm 10% chance of 25 inches of water to the building,
minus 24 inches to the FFE leaves 1inch of water 10% * $1 5,000 = $1 ,500
in the home which would cause 5% structure
damage to the $300,000 building = $15,000

B 20% chance of 18 inch of water to the building,
minus 24 inches to the FFE leaves O water in the
20% *$0 =30

home which would cause $0 damage. M 24 inches first floor elevation.
No damage inside the home below 24 inches.

Average annual loss
$1 80 + 3300 + $1 500 = $1 ,980 *Note we calculate all probabilities not just the listed ones here

AL s TREET 06
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Why does all of this matter to FHFA?

Increasing flooding due to climate change will impact millions of US
homes. The value of homes with financial risk from flooding will be
directly impacted. Valuations reflect many years of cashflow
expectations so increasing annual costs coupled with growing

uncertainty about new expenses will have large valuation impacts.

Net Operating Income
Asset value = Asset value =
Capitalization Rate

LS STREET

FOUNDATION

Current home value before rationalization Home values after rationalization

NOI - Additional Cost Expectations

CapRate + Additional Risk Premium

10



Demonstrating the impact to homes in Florida.

There are over 514,000 residential 1 to 4 unit properties in Florida with financial risk from flooding and in the

SFHA meaning they are mandated to buy flood insurance if they have a federally backed mortgage.

The average value of these homes is $620,000 and their NFIP premium is currently $2,467 a year and

their AAL today is $11,865 and grows to $19,963 over the next 30 years.

Using a valuation approach of rental income allows us to understand the impact increased insurance cost

will have to property values.

Annual rent
Flood insurance cost
Annual costs ex flood insurance

Net operating income (NOI)

Cap rate

Property value
(NOI = Cap rate)

LS STREET

FOUNDATION

Current

$35,000

-$2,467

-$7733

$24,800

4%

$620,000

Repricing based on 2021 AAL

$35,000
X4.8 -$11,865
-$7733

$15,402

4%

$385,050 (-$234,950 or -38%)

Repricing based on 2051 AAL

$35,000
X81 -$19,963
-$7,333

$7304

4%

$182,600 (-$437,400 or -71%)



Takeaways for FHIFA

e First Street's models may be used to discern the current and future flood
risk to individual properties and houses across the US. Open data and
the science community's climate models have been used in an open and

transparent fashion to estimate this risk at a reasonable precision.

There are 4.3 million residential homes across the country with
substantial (1%) flood risk that would result in financial loss. 5.7 million
properties have any flood (0.2%).

With the current National Flood Insurance Program (NFIP), rates would
need to increase 4.5 times to cover the estimated risk in 2021, and 7.2
times to cover the growing risk by 2051.

The AAL for the 5.7 million properties that have any flood risk and an
expected loss from that flooding is $3,548, which totals to $20.3 billion in
annualized expected losses in today’s environment.

Using climate projections for 30 years into the future yields a 67%
increase in the average estimated annual loss, or $5,913 per property at
risk of economic damage from flood, and an estimated $34.0 billion loss
across the contiguous United States.

¢ The expected property losses due to flooding in the future are:
o significant,
o predictable, and
o increasing with climate change.

LS STREET
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CALIFORNIA
m EARTHQUAKE
AUTHORITY™

THE STRENGTH

TO REBUILD"®

_/\_EARTH!

[‘ﬂ‘:l BRACE:H BOLT

Funds To Strengthen Your Foundation @

Residential Earthquake Insurance

1.1 Million Policyholders
Publicly Managed/Privately Financed/Not for Profit

$19 Billion in Claim Paying Capacity

Residential Earthquake Mitigation Grants

Pre-1980 Homes/$3,000 Grant
Retrofits to date: 13,700+
2021 Goal: 5,000 Retrofits

CALIFORNIA
EARTHQUAKE
AUTHORITY™

Wildfire Fund

Administrator

California Wildfire Fund

Coverage for Wildfires Caused by Investor-Owned Utilities

Overseen by California Catastrophe Response Council
$21 Billion in Claim Paying Capacity
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Composite Risk
Average Risk Score by Zip Code
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Miami-Dade County, FL Climate Change Impact

Climate Change Risk Scores / Indices /

AAL & PMIL % Increase

Climate Signals:

Sea level rise increase
Increase in the severity of majorevents
Increase in the frequency of majorevents
Increase in surface run-off and Flooding
Increase Heat / Drought and Fire
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Macroeconomic Climate Change Scenarios

Climate Risk Variables Macro-financial Variables

Physical Risk

Global & regional temperature pathways
Climate-related perils (e.g. flood, subsidence)
Longevity
Agricultural productivity

Macroeconomic Variables
GDP & unemployment
Inflation & central bank rates
Corporate profits & household income
Residential & commercial property prices

Transition Risk Financial Market Variables

Carbon price pathways
Emissions pathways
Commodity & energy prices; energy mix

Government & corporate bond yields
Equity indexes
Exchange rates & bank rates

Start with parameters from regulators or clients and expand scenarios to populate additional variables using our Global
Macro Model with climate risk components

@ AN GF ENGLAND e |
h Physical Risk R lllustrative Variable Pathways in each Scenario
C02 Pat Way Sh k I t The 2021 biennial exploratory
ocC n pu S scenario on the financial risks e
from climate change ate policy .~ Noadditional - Mo additional -
S action % poliy action -~ pClI:j&:TIDI‘I"I'
Financial Impact Early policy  « \ Late policy

action

Carbon price
Emissions

-‘"" [
W, el
*a ]
" Early polioy

Temperature change

P
«%2==" garly policy
pr arty paticy

e “sf-""_ ) } ‘nna-::lc-n
Carbon Tax & Other Climate Risk | e E:“ccj-algﬂcﬂ:l : action
Climate Policy Scenarios

Time Time Te Time

MOODY'S ANALYTICS Climate Risk Assessment



Acute Physical Risk

Harvey Leaves a Trail of Destruction

Economic Impact

B Severe

MOODY'S ANALYTICS

Light to moderate

120%

100%

0.80%

Default Rate
=
=
=
=

040%

0.20%

0.00%

Default Model, Texas

Counts — Lt 3]

NN

Climate Risk Assessment
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Chronic Physical Risk

Location-specific: 427 Scores

j - Floods

".~_.; ‘$

=P i3

& M Wildfire

MOODY'S ANALYTICS

Global: Some Winners, More Losers

GDP, %change, 3° C temperature increase, RCP 8.5

Energy Demand x Tourism

) = Heat & labour
Sea Level Rise -

ﬁ Productivity

Agricultural
Human Health ‘%% Productivity

20.5
2010 <0.5
2-2.5t0 <0
<-2.5

- No data

Climate Risk Assessment



Transition Risk

Carbon tax, USD per metric ton, NSA
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e==NGFS Current (Hot house world)

NGFS Delay (Disorderly)
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MOODY'S ANALYTICS
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U.S. GPO — Mining Industry, % Deviation from Current
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Climate Risk Adjustment for PD/LGD

Based on Physical Risk and Climate Change Scenarios

@

Model Factors

Mort%?]gaﬁ;:,ﬁo“o ||~ Mortgage Portfolio Characteristics
Moody’s Climate |
Change Forecast || Unemployment

Panel logit model of the form
Pr(Default)

Location / Climate Hazards for a

427 Data, Physical ||
Risk Scores specific counterparty in high risk area

* Weighted average of the macroeconomic variables shocks by associated weights
** Weighted average of Hazard damage factors and 427 Climate Hazards scores — those factors have an indicative value as they will be estimated during the project over the relevant sample

MOODY'S ANALYTICS

Model Structure

Panel logit model of the form
Pr(Default)

N; Nj N
i Bixi+2j=}1 WX T Vicxe

N; N N
L B.x: U weszs k
1+ea+2i=l B,A1+Z},=1 u}A}_t+Zk=1 YiXt

A country/regional-hazard damage variable is
introduced and calibrated to amplify/reduce
the impact of the climate-adjusted macro

scenario
UK Sample

Climate hazards Scores

Average of Heat Stress Score 180

StdDevp of Heat Stress Score 5.6

Average of Water Stress Score 9.4

StdDevp of Water Stress Score 69_
Average of Floods Score 181 Hazard

StdDevp of Floods Score 1.0
Average of Hurricanes & Typhoons 5ol 216 damage
StdDevp of Hurricanes & Typhoons S 3.1 factors

Average of Sea Level Rise Score 6.4

StdDevp of Sea Level Rise Score 136

Average of Socioeconomic Risk Score | 106
StdDevp of Socioeconomic Risk Score 38

&,
4 Mgy

PD/LGD
Adjustment

f1( PD 09-2020) = f1(6.5%)
+

A Macro V.* shock = 2,5

x

Climate damage
factor**

C-PD 09-202 = f(3.85) = 7.8%

-

™~

= 154 @

/

Climate Risk Assessment
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| bring to the table today
perhaps a unique
constellation of perspectives:

| lost my own home to natural disaster in
2003.

| worked as a business litigation defense
lawyer defending, among others,
insurers and mortgage lenders.

| now am a law professor who teaches,
researches, publishes, and presents on
insurance, natural disasters, and
mortgages.

| have counseled hundreds of disaster
survivors on the implications of their
mortgages and insurance.

| am a Consumer Representative to
NAIC.

| have presented by invitation to insurers,
regulators, and financial institutions on
these subjects.




| am starting from the following premises:

* As a policy matter, both the Mortgage Industry and the Federal Government
want to promote homeownership.

* If a home is damaged or destroyed, then both the Mortgage Industry and the
Federal Government prefer it to be rebuilt.

* The worst possible outcome is that the homeowner neither can rebuild nor
pay off the mortgage, and so defaults.

« With increasing frequency, natural disasters either are destroying homes or
at least so damaging homes as to make the home uninhabitable.

* If mortgage instruments can be revised to reduce the frequency of
homeowners unable to get back home, then they should be.



The two dominant impediments to a
homeowner reconstructing are time and

money

« Time - insurance typically allows one year to rebuild (insurance coverages such as
personal property inventories and alternative living expenses are capped at one
year). In some jurisdictions, in a federally- or state- declared disaster, this is two or
three years. Increasingly, post-disaster the time to rebuild is on average more than
two years, and often more than three years, especially in locations where even normal
weather patterns shorten normal construction season (think: Winter in Colorado).

* Money - Many perils are not insured. When the peril is insured, the proceeds
available from insurance are insufficient for the homeowner to complete
reconstruction (“underinsurance”). And the proceeds are not generating return for
the homeowner during the years the lender/servicer holds the proceeds.



Today | will very briefly explain
how by revising Uniform Covenant
5 of the FNMA/FHLMC Template
Deed of Trust (NOTE: the
covenant is not exactly the same in

all States), these impacts could be
ameliorated






Multiple Causes of
Delay

 Time to settle claim
e Access to funds

* Time to construct




ONE PIECE OF A POSSIBLE
SOLUTION: Modify Covenant 5 to
provide that mortgage-compliant
insurance, when loss occurs in a
state- or federally- declared
disaster, must provide that all
coverages must be open a
minimum of three years.




“

Covered
Peril




Voluntary take up rates for flood insurance or
Earthquake insurance are low:
* Flood:
* 13% - 15% of homes are insured for flood
* 40% of tlood-insured homes are required to have flood insurance

* Meaning only 9% - 10% of homeowners in U.S. who have a choice
choose to have flood insurance

* Earthquake:
* Only 7% - 8% of homes are insured for earthquake
* Essentially none of which is mandatory

* Even in Calitfornia, only 10% of homes are insured for earthquake



Voluntary take up rates for hazard insurance
are high:

*Fire:
¢ 91% of homes have ‘standard’ home insurance
*59% - 66% of homes have a mortgage

* Meaning 74% - 78% of homeowners in U.S. who
have a choice choose to have fire insurance






Underinsurance R\




The
underinsurance
problem, boiled
down to its
essentials, is that
the data
suggests:

Most people think they are fully
insured.

Most people are underinsured.
Most people are underinsured by a lot.

There isn't precise data on how many,
how often, or by how much.

No one tells homeowners about any of
this.

When mortgages or refi's are in
escrow, lenders do not check.
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POSSIBLE SOLUTION: Modity Covenant 5 to
require that mortgage-compliant insurance
porovides that an insurer must make an an
estimate of the home's full replacement value,
an it a homeowner accepts the insurer’s
estimate of full replacement value, then if the
the actual reconstruction cost is insufficient by
more than 5%, the coverage will be modified to
bring it up to 95% of actual reconstruction cost.




Interest




Multiple problems:

e Accounts are non-interest
bearing

* Accounts are not federally-
insuread

* Money is not required to be
dispersed as a construction
loan would be dispersed

17



POSSIBLE SOLUTION:

Consider providing
explicit directives to
lenders/loan servicers
that without regard to
the space given to
financial institutions in
extant or future
FNMA/FHMLC loans,
lenders and loan
servicers will be
required to:

Release

Pay
Interest

Disburse

Insure

Enable




* Obviously, all these possible solutions
have nuance, pros, and cons.

What next?

* A nine-minute speaking slot does not
allow for that discussion.

o | will submit detailed written comments
- by the April 19, 2021 deadline.

* Thank you for the invitation to
introduce you to these matters today.
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Introduction

Climate change has started to batter the residential real estate market, and policymakers
are out to sea. Climate risk is not adequately priced into the housing market: It's almost
nowhere to be found in current home prices, mortgage insurance rates, or guarantee fees
in the secondary mortgage market (Flavelle 2019a). Publicly backed insurance schemes
like the National Flood Insurance Program (NFIP) are undersubscribed and underfunded,
and the market for private insurance is anemic (Swanson 2017). Stunningly, Fannie Mae
and Freddie Mac, which collectively guarantee the majority of residential mortgages,
don't formally account for the risks that climate change poses to their portfolio in their
capital requirements. In the absence of a major course correction, any climate-induced
housing market crash—caused, say, by yet another “once every hundred years flood"—will

leave individual homeowners, and entire communities, underwater.

Fannie Mae and Freddie Mac, which collectively
guarantee the majority of residential mortgages, don't
formally account for the risks that climate change
poses to their portfolio in their capital requirements.

The reason policymakers aren't equipped to address this looming crisis is simple: Climate
risk isn't yet written into the rules of our housing market. The challenge that lies ahead
for policymakers is to use the regulatory apparatus (and legislation, where required) to
incorporate climate risk into residential real estate markets to encourage adaptation

and transition, without forcing existing homeowners, particularly those in frontline
communities, to bear all of the risk. Property value declines driven by natural disasters, or
by policy choices that encourage retreat but increase the cost of purchasing in areas at risk
of severe weather events, have the potential to substantially undercut the primary source
of wealth for many Americans. Frontline communities of color will be especially hard-hit
(Milligan 2018). But it will be impossible to implement policies to redistribute equity fairly
if policymakers don't get ahead of the storm, and that starts by taking a hard look at where
the greatest impacts are likely to be and who is likely to bear the brunt of the devastation.

In this paper, I consider our current, limited options for stemming a potential climate-
induced housing crash and propose a suite of new policy options for federal officials to

consider. The policies in the paper rely heavily on changes that could be made through
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the Federal Housing Finance Administration’s conservatorship of Fannie Mae and Freddie
Mac, both because FHFA can act now and because Congress is unlikely to address the risks
climate change poses to the residential mortgage market any time soon. Congressional
action would require elected representatives to act against their short-term political interests
by negatively impacting their local housing markets in the near future to promote resilience
and retreat longer-term. The fact that Congress rolled back the NFIP reforms they managed
to make in the wake of Hurricane Katrina just two years after their passage due to public

backlash against the reforms suggests that pursuing administrative action is a better bet.

Climate risk isn't yet written into the rules of our
housing market.

While many of these policy options could quickly be pursued by a progressive
administration even without congressional action, others require a broader rethinking;
policymakers and community leaders should begin the process of convening
stakeholders—including those who will be directly impacted —to weigh the costs and

benefits of different approaches.

First, the federal government should invest in high-quality, asset-level data on all
sources of climate risk, including floods, wildfires, sea-level rise, and others. Advances
in climate science have begun to make this kind of data collection possible, and
companies that provide this data have seen a market beginning to emerge (Shieber
2019). Sophisticated financial institutions like hedge funds are already buying this data
(Tett 2019). It is homeowners, less sophisticated banks and financial institutions, and
taxpayers who are often unaware of the risks. This data should also be made available
to the public, who have a right to know their climate risk, and could be housed in the

National Mortgage Database (Appraisal Institute 2012).

Second, regulators must assess the current climate risk in the federal housing portfolio—
starting with the more than $5 trillion in mortgage debt held or guaranteed by the
government-sponsored enterprises (GSEs), Fannie Mae and Freddie Mac. According

to recent research, Fannie and Freddie may be acting, inadvertently, as a backstop for
the declining NFIP: Despite the increasing risk of flooding, the number of Americans
with flood insurance remains well below its level a decade ago (Ouazad and Kahn 2019;
Flavelle 2019Db). To prepare for the possibility of substantial losses at the GSEs over the

coming years due to weather events, the Federal Housing Finance Agency should work
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with the audit committees at Fannie Mae and Freddie Mac to immediately undertake a
climate audit of their single- and multi-family mortgage portfolios and conduct stress

tests for climate change scenarios of varying types, severities, and frequencies.

Third, policymakers must consider how existing subsidies designed to encourage
homeownership (a place-based asset class) should be modified in light of the intensifying
climate crisis. The GSEs currently play a substantial role in facilitating access to
homeownership for millions of Americans by providing liquidity for the secondary
mortgage market. Armed with good data, and using their existing tools (e.g., guarantee
fees), they can shape mortgage pricing and loan terms to encourage prospective
homeowners and key stakeholders across all parts of the residential real estate market

(e.g., mortgage insurers, lenders, and developers) to better adapt to climate change.

Responses should address two immediate concerns:
how to redistribute equity to address the disparate
impact of climate change on frontline communities
and how to manage retreat by encouraging
homeowners to relocate out of geographies that face
increasing (and continuous) climate risk.

Finally, Congress and federal regulators must quickly consider a suite of options to assist
homeowners in certain at-risk geographies given the no-longer-remote possibility of a
major climate-induced housing crash. These responses should address two immediate
concerns: how to redistribute equity to address the disparate impact of climate change
on frontline communities and how to manage retreat by encouraging homeowners to

relocate out of geographies that face increasing (and continuous) climate risk.

A comprehensive accounting of climate risk facing the residential mortgage market
will likely produce some frightening results. The release of this information could have
immediate impacts on the stock market, and even relatively immediate effects on
house prices in certain geographies. But the largest and savviest financial institutions
are increasingly aware of these risks and are beginning to make moves to offload or
counterbalance them (Tett 2019). It is individual homeowners and taxpayers who are
in the dark and who will ultimately bear the risk. If the current pandemic has taught

us anything, it is that policymakers should move quickly to put a plan in place for a

climate-induced housing crash. The time to plan for a crisis is before it happens.
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The Risk

Climate change has increased the frequency and severity of extreme weather events such
as wildfires, hurricanes, and tornadoes (NOAA 2019). According to the National Oceanic
Atmospheric Association (NOAA), between 1980 and 2019, the average number of
inflation-adjusted “billion-dollar” weather events (those causing at least a billion dollars in
economic destruction) per year was 6.5 (NOAA 2020). In 2019 alone, there were 14 billion-
dollar weather and climate disaster events (three flooding events, eight severe storm
events, two tropical cyclone events, and one wildfire event) (NOAA 2020). Between 2015
and 2019, billion-dollar disasters cost the United States more than $525 billion, a record.
This increasingly costly disaster trajectory is only expected to grow in the coming years,

as policymakers fail to stem global greenhouse gas emissions and warming continues.

Weather events can cause substantial economic losses, a large part of which stem

from damage to residential real estate. Approximately 40 percent of Americans reside
in counties that lie directly on the shoreline and bear the brunt of severe storm events
(NOAA 2013). On top of those at risk of coastal flooding, an additional 41 million
Americans are at risk from flooding rivers (Floodlist 2018). Indirect climate effects, such
as wildfires, pose credible risks as well. Warming temperatures have lengthened the
fire season and set new records (Milman 2018). Twenty-nine million Americans live in

locations at high risk of wildfires (Pierre-Lewis 2018).

The population at risk of experiencing a major weather event in the coming years is
clearly vast. Yet it is difficult to predict the full extent of climate-induced economic
losses to the residential real estate market because policymakers lack good data on
property-level climate risk. Even in the absence of comprehensive risk estimates,

though, it is clearly a matter of when, not if, the storm will hit.

The mortgage market's exposure to flooding
alone “could be as large as the losses due to the
subprime crisis”.

There are some rough estimates of the damage sea-level rise and flooding will cause to
the residential real estate market in the US. The chief economist at Freddie Mac recently
estimated that sea-level rise alone could destroy “billions of dollars in property” and
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displace millions of people with impacts greater than those experienced during the
housing crisis and Great Recession (Peterson 2019). Susan Wachter, a professor of real
estate and finance at the University of Pennsylvania’'s Wharton School has said that the
mortgage market's exposure to flooding alone “could be as large as the losses due to the

subprime crisis” (Flavelle 2019c¢).

Sharper estimates of the risk posed by sea-level rise and flooding are starting to be
produced for coastal properties. According to a conservative estimate from a 2018 report
by the Union of Concerned Scientists, in the contiguous US, sea-level rise alone—even
absent heavy rains or storms—will put more than 300,000 homes and commercial
properties (valued at about $136 billion) at risk of chronic, disruptive flooding by 2045
(within the life of a traditional 30-year mortgage issued today) (UCS 2018, 2). This

figure is expected to increase exponentially, with close to 2.5 million residential and
commercial properties, collectively valued at $1.07 trillion in today's dollars, at risk of
flooding by the century’'s end (UCS 2018, 2). These properties house an estimated 4.7
million people, the equivalent of the entire population of Louisiana, with economic

losses equivalent to the entire gross domestic product of Florida (Sisson 2018).

Estimates of even more granular locations predict deeper destruction, bigger economic
hits, and quicker timelines. According to a recent study by Jupiter Intelligence
examining the climate risk posed to the residential real estate market in Miami-Dade
County over just the next decade, "“Miami-Dade County as a whole will see a 26 percent
increase in properties affected by moderate flooding . .. and a 59 percent rise in
properties damaged by extreme floods . . .." To put a finer point on it, the authors of this
report are predicting a massive increase in climate-driven property damage in the next
decade in the seventh most populous county in the US (Jupiter Intelligence 2020, 2).
They expect this damage will result in significant economic losses, including drops in
property values, pressure on mortgage approvals and loan rates, and significant strains

on municipal finances.

Legacy properties (those built before we had a better understanding of the risks of
sea-level rise) constitute the majority of properties at risk of weather-related damage.
According to the Union of Concerned Scientists report, “fifteen to twenty percent of
the at-risk homes . . . in both Florida and New Jersey were built after the year 2000
... and roughly 2,600 of the coastal New Jersey homes . . . were built or rebuilt after
Hurricane Sandy devastated the region in 2012" (UCS 2018, 7). The NFIP actually

incentivizes so-called “repetitive loss” (or rebuilding homes in the same location after a
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major storm) because the program does not cap the number of claims that can be filed
on an individual property. In fact, repetitive loss properties (those the NFIP has paid

at least two claims on) and severe repetitive loss properties (those the NFIP has paid

at least four claims on) make up a disproportionate share of NFIP claims and in some
cases have received NFIP payments totaling more than the value of the property (The
Pew Charitable Trusts 2016). These perverse incentives are setting us up for a climate-
induced housing crash, and unless we make changes soon, continued development in
regions with the highest level of climate risk will only exacerbate our already precarious

financial position.

Perverse incentives are setting us up for a climate-
induced housing crash.

RISK TO THE GSES

The climate crisis poses considerable risk to the residential mortgage market, and the
risk will be borne by a diverse array of players throughout the entire residential real
estate ecosystem, from municipalities that will see their property tax base shrink, to
individual borrowers, to the GSEs. According to recent research by Amine Ouzad and
Matthew Khan, Fannie Mae and Freddie Mac, which collectively hold or guarantee more
than $5 trillion in mortgage debt, have likely become an “implicit” insurer for the most
at-risk properties in the face of a declining National Flood Insurance Program (Ouazad
and Kahn 2018, 3). Unlike commercial banks, which can screen and price mortgages for
flood risk, Fannie and Freddie determine whether to acquire a single-family loan from
lenders to securitize according to rules set by the Federal Housing Finance Agency,
which oversees them. They do not currently price or decline to buy mortgages based
on climate risk, aside from guidelines that prohibit them from securing loans that are
located in so-called special flood hazard zones that are not insured by the NFIP (and

those policies can lapse after the GSEs purchase the mortgage) (Ouazad and Kahn 2018).

Given the GSE's inability to decline to buy mortgages that otherwise meet the GSE's credit
rating and size standards, Ouazad and Kahn set out to test whether commercial banks

are selling their worst flood risk to Fannie and Freddie, without any financial penalties.
They did this by examining whether there was an increase in lenders’ sales of mortgages

with loan amounts right below the so-called conforming loan limit (the loan amount
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over which Fannie and Freddie cannot purchase the mortgage) following billion-dollar
weather events (as determined by NOAA). They found that there was indeed a significant
increase in securitization activity at or around the conforming loan level in the years
following a disaster (Ouazad and Kahn 2018, 1). They further determined that this activity
was higher in regions where there was a new disaster (versus regions with a history

of hurricanes). In other words, Fannie and Freddie are buying the riskiest mortgage

debt, incentivizing continued lending in high-risk areas (or, alternatively, providing no
incentive to lenders or households to choose safer locations in the face of increasing
climate risk) (Ouazad and Kahn 2018).

Fannie and Freddie are buying the riskiest mortgage
debt, incentivizing continued lending in high-risk
areas (or, alternatively, providing no incentive to
lenders or households to choose safer locations in
the face of increasing climate risk).

The study also suggests that banks are shielding themselves from climate risk by passing
the riskiest loans—those in coastal areas with higher likelihoods of experiencing damage
from flooding—along to taxpayers. A second recent study finds that local lenders

are selling off coastal mortgages fastest, moving the highest-risk properties off their
balance sheets (Keenan and Bradt 2020). This shell game is familiar to students of the
2008 housing crash, in which banks privatized the gains from an overly hot mortgage
market by profiting off of fee income on originations and securitizations, and ultimately
passed the losses along to homeowners and taxpayers. The primary difference is that the
declining property values during the crash were likely to rebound. Many of the properties
in this study population—including the $60 to $100 billion in new mortgages for coastal

properties issued each year—will literally be underwater (Ouazad and Kahn 2018).

These studies are alarming given the recent memory of the subprime crisis, but it
points to another critical issue that needs to be addressed in order to manage the
fallout from a climate-driven housing crash: information asymmetries. Smaller

local banks, who have more familiarity with local geography, are actually selling off
coastal mortgages fastest (Keenan and Bradt 2020). Small banks are relying on detailed
geographic knowledge only known to locals, large banks are buying sophisticated

climate data, and the federal government is in the dark. This asymmetry is setting
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taxpayers up to be the patsy when the next housing downturn strikes. Ultimately, the
federal government will have to step in, as any major stress to Fannie and Freddie could
result in serious liquidity challenges for the secondary mortgage market—effectively

grinding the primary market to a halt.

Further, given that FHFA Director Calabria plans to privatize the GSEs and has hired
an adviser to help with that process, there is a very real risk that current profits will be
privatized and flow to new shareholders while taxpayers are still on the hook for climate

risk because of the GSEs' continuing implicit guarantee from the federal government.

RISKTO INDIVIDUAL HOMEOWNERS

The GSEs are not the only entity that will bear the risk of a climate-induced housing
downturn. Homeowners will too. In the absence of robust public or private flood insurance
coverage, most homeowners will not have the resources to repair damage to their homes.
In the wake of Hurricane Harvey, the average dollar amount of assistance from FEMA for
homeowners who were not insured by the NFIP was $4,000—not enough to replace an

HVAC system, yet alone cover substantial property damage (Gromowski 2018).

Many homeowners will not consider repairing the damage worthwhile given the
likelihood of a subsequent weather event or declines in property values. These
homeowners will stop paying their mortgages, stop investing in repairs, and walk away
from their homes. There is some evidence that individuals are beginning to structure
coastal mortgages to make it easier to walk away (Flavelle 2020). Still other homeowners
will rebuild in the same location, largely because the NFIP incentivizes this, once again
positioning themselves in harm'’s way. Although FEMA does offer a buyout program,
these transactions move too slowly (i.e., over the course of years) to be a viable option in
the aftermath of a storm (Poon 2019).

Property devastation from storms and fires causes a surge in mortgage delinquencies
and defaults, including among homeowners whose homes aren't damaged but who
experience income disruption, frequently as a result of business closures and resulting
layoffs. According to research in the wake of Hurricane Harvey, there was a 205 percent
increase in the 90-day delinquency rate for properties that experienced damage and

a 167 percent for those homes that did not experience damage but were in FEMA-

designated counties (Gromowski 2018).
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Increases in foreclosures follow increases in delinquencies, and blight is not far behind.
Because mortgage defaults caused by weather events are correlated, even a relatively
small number of foreclosures and abandoned properties in an area can result in
substantial price drops for neighboring properties, eventually impacting local markets
more broadly (Hartley 2010). Vacancy rates also have independent, and negative,
effects on property values (Sisson 2019). Properties in “chronically inundated” areas will

continue to see further price drops.

Damage to even a small number of residential properties can have substantial spillover
effects. This was a significant reason the housing market didn't recover as quickly as
policymakers had hoped during the 2008 housing crash. During the crash, however,
there was an expectation that housing values would eventually recover, incentivizing
homeowners to continue paying their mortgages. In areas impacted by increasingly
frequent and severe floods and climate-driven weather events, there is likely to be no
such similar expectation, increasing the likelihood that homeowners will stop making
mortgage payments altogether and driving a vicious cycle of foreclosures, vacancies,

and declining property values.

A century of racist housing policies including
restrictive covenants, redlining, and segregation
put Black and brown homeowners in the lowest-
lying areas.

Communities of color are even more likely to be impacted by climate change and to
experience blight and abandonment, as they are less likely than white communities

to be aided and rebuilt. In part, this is because a century of racist housing policies
including restrictive covenants, redlining, and segregation put Black and brown
homeowners in the lowest-lying areas. But it is also because local and federal responses
to disasters have been incredibly unequal. In the wake of Hurricane Katrina, grants
offered to homeowners in order to rebuild were based on preexisting home values.
Families that lived in predominantly Black neighborhoods were more likely to have
lower home values, in part because of the history of discriminatory redlining, and
therefore received less grant money. This money was frequently less than the cost of

actual repairs, leading Black families to abandon their homes and relocate.
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RISK TO MUNICIPALITIES

Local property values have spillover effects that extend beyond housing prices.
According to one report, at-risk properties may represent more than 20 percent of
local tax bases (UCS 2018, 5). Lost property values translate directly into lost property
tax revenue, further straining local governments that need resources to rebuild lost
infrastructure and try to make existing infrastructure more resilient by pursuing critical
adaptation measures (UCS 2018, 3). Declining revenue will also impact the ability of

a city to pay back municipal bondholders, a fact that rating agencies like Moody's are
beginning to take into account when determining a city's credit rating, and thus its
future financing costs (Flavelle 2019a).

The impacts of shrinking tax bases and tightening purse strings aren't felt equally by all
groups. Low-income residents and residents of color are particularly hard-hit as cities
cut services, impose regressive new taxes (like sales tax increases), and privatize essential
services like garbage, sewers, and parking, passing costs along to residents. Public sector
furloughs also hit Black workers disproportionately, as they are 30 percent more likely

to be employed by the public sector than other workers. Cities also ramp up fines and
fees, including court fees, incentivizing over-criminalization that also hits Black and
brown residents hardest because of racial discrimination throughout policing and law
enforcement agencies. It's clear that the direct and indirect effects of a climate-induced

housing crash on communities of color are substantial and outsized.

As we saw in the 2008 housing crash, when a substantial number of mortgage
delinquencies and property value declines occur, the ramifications are felt throughout
the economy. In addition to the impact on homeowners and municipal governments,
and the strains placed on FEMA and the NFIP, climate-induced housing price declines
will also impact private insurance carriers, mortgage lenders, reinsurance carriers,
commercial and community banks, private investors, private securitizations, the GSEs,
and other federal agencies including Ginnie Mae, the Federal Housing Administration,
and the Veterans Administration. As we learned in the 2008 crash, the backstop for all of
these players is the federal government.
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Policy Solutions

As the climate crisis continues, weather events will be more frequent and more severe.
It is abundantly clear that climate change poses a serious threat to residential real estate
markets in many geographies, with homeowners in frontline communities especially
vulnerable to its impacts. Billions of dollars in property damage are imminent, and the
consequences of this damage will result in foreclosures, vacancies, and blight that will
reverberate throughout the economy, impacting individual homeowners, municipal tax

bases, small and large banks and financial institutions, and the federal government.

Property damage is expensive to repair, and absent significant changes in private

and public insurance markets, most homeowners will not be able to cope with the
fallout from these disasters on their own. Further, given substantial disclosure and
data limitations, many homeowners are wholly unaware of the climate risks they

face. It is also unclear whether insuring individual properties is a prudent recourse in
light of the expected increase in frequency of many perils and the highly correlated
nature of climate risk. If the wildfire insurance market in California is a guide, a market
for private homeowner's insurance may be no match for the scale and scope of the
crisis we face. Furthermore, public insurance schemes, primarily the NFIP, insure

only a fraction of the at-risk population, and are actually incentivizing continued
investment in the highest-risk geographies, exacerbating the economic devastation
for these homeowners and jeopardizing the solvency of the program. It is past time for
policymakers to assess the risks posed to homeowners and taxpayers by climate change
and to take steps to mitigate those risks by implementing policies that encourage
equitable adaptation and transition.

INVEST IN ASSET-LEVEL DATA ON COMMON PERILS

Policymakers should consider a different approach, one that starts with significant
investments in high-quality, asset-level data on the future risks posed by specific

perils. Before we can develop sound policy to stem the real estate losses posed by
weather events, we must have a decent handle on the scale and scope of the problem.
Companies like Jupiter Intelligence are generating this data, and sophisticated financial

institutions are buying it.
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The Federal Housing Finance Agency should work with NOAA and FEMA to purchase this
data or develop similar data in-house. Fannie and Freddie are widely considered to have
market-leading data and technology, so it was stunning when Mark Calabria, the Director
of FHFA, admitted this past February that Fannie and Freddie do not have the capacity to
analyze the flood risk on their books, yet alone the risk from other perils including wildfire
and wind (Colman 2020). Calabria has put in place a new Division of Research and
Statistics, tasked with collecting initial data on the topic, but there is no indication yet of

how comprehensive this data will be or how long it will take FHFA to procure it.

Everyone should have a right to know their
climate risk.

Once this data is available, it should also be used to update FEMA's flood risk maps,

so that they reflect the probability of future risks, not just historical risks. But this data
should also ultimately be made publicly available to homebuyers, lenders, and investors,
so they have an accurate picture of the risks posed by sea-level rise, coastal and river
flooding, wildfires, and other perils before they invest. Everyone should have a right to
know their climate risk. This data could be housed in the National Mortgage Database,
which was developed in partnership with FHFA and the Consumer Financial Protection
Bureau. Good data—followed by the implementation of national standards for disclosure
for all residential real estate transactions—would make coastal and inland real estate
markets more transparent, and ultimately facilitate adaptation and importantly, retreat,

through more accurate pricing of climate-related risks.

PERFORM A CLIMATE AUDIT OF THE GSES

Once we have high-quality, asset-level data at our disposal, federal regulators will have
the raw materials they need to assess the current climate risk in the federal housing
portfolio. Recent research has made clear that the GSEs are acting as an implicit insurer,
securitizing the loans at greatest risk of weather-related default, and effectively cross-
subsidizing at-risk homeowners with homeowners who live out of harm's way. Given
that these entities (along with FHA and VA) hold about 60 percent of the $11 trillion in
mortgage debt in the US, they could possess substantial exposure in the face of the

increasing frequency and severity of climate-related disasters.
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Fannie and Freddie should immediately undertake a “climate audit” to properly account
for the financial risk the GSEs have assumed by securitizing loans at varying risk of
weather-related default, including exposure to storm surges, increased nuisance
flooding, sea-level rise, and wildfires. To limit the potential impact of this audit on

share prices, this should happen while Fannie and Freddie are still in conservatorship.
These audits should be jointly overseen by FHFA and by Fannie and Freddie's audit
committees, which are composed of independent directors charged with overseeing the
accounting and financial practices of the entities, including their financial statements.
They should contract with outside auditors, climate experts, and actuaries to undertake
this audit. The audit should also include a series of stress tests to determine the potential
economic fallout they face under a variety of different best- and worst-case scenarios
across geographies and time horizons (e.g., a summer with multiple major storms and

fires hitting major metropolitan areas in quick succession).

Fannie and Freddie should immediately undertake a
“climate audit” to properly account for the financial
risk the GSEs have assumed by securitizing loans at
varying risk of weather-related default.

Congress should demand that FHFA begin collecting data and auditing their books for
climate risk as soon as possible. Because the GSEs are in conservatorship, FHFA has the
mandate to pursue this type of analysis, and the control over the officers, directors, and
shareholders of the GSEs to ensure that it happens. Given the critical role the GSEs play
In providing liquidity to the mortgage market, any major shock to their solvency would
have serious consequences for financial and real estate markets. Once the risk has been
identified, the GSEs may need to take immediate steps to increase their reserves, and

Congress should hold them accountable until they do so.

WRITE CLIMATE INTO HOUSING RULES

Data will not be a panacea, however. Even in regions like Miami-Dade, where flood
risk is relatively well understood, the risk is not yet adequately priced into markets;
developers continue to build, and buyers continue to buy (Jupiter Intelligence 2020;

Warren 2019). If places facing significant, immediate, weather-related risks aren't
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yet adapting to climate change, something has to give. According to a new working
paper from the National Bureau of Economic Research, homes in floodplains may be
overvalued by as much as $34 billion (Hino and Burke 2020). This is why once regulators
have assessed the scope and severity of climate risk to the federal housing portfolio,

the GSEs should use their enormous leverage to incorporate that risk into the rules

governing the housing market.

The GSEs operate according to a few clear rules. First, they can only purchase
conforming loans. Conforming loans are loans that are less than the “conforming loan
limit,” a cap for the mortgage amount above which the GSEs cannot secure a mortgage.!
Second, Fannie and Freddie charge lenders guarantee-fees (g-fees) when they acquire
their single-family loans. G-fees include up-front fees (one-time fees when the lender
sells the loan to the GSEs) and ongoing fees (paid each month over the life of the loan).
Since 2007, Fannie and Freddie have also been required by FHFA to charge "loan-level
pricing adjustments” as part of the g-fees. The LLPAs vary by borrower FICO score, the

loan-to-value ratio for the home, and by mortgage product type.

G-fees are critical for ensuring the safety and soundness of Fannie and Freddie—and
they cover four important costs of providing the credit guarantee. These costs include
the expected costs of default, a small (10 basis points) fee that goes to the Treasury,

the costs of administrative expenses, and the costs of holding the capital necessary to
protect against the potential of catastrophic losses from loan defaults. The final cost is by

far the most significant and a clear lever for pricing based on climate risk.

Stakeholders interested in climate change and

the residential real estate market should submit
comments encouraging FHFA to include climate risk
in capital requirements, carrying this risk through
to g-fees, and therefore prices.

At the end of 2019, FHFA announced they would be re-proposing the so-called
Enterprise Capital Rule, which determines the amount of capital the GSEs should hold
to properly support their risk and ensure that taxpayers will not have to foot the bill

Iin another economic downturn. When FHFA notices this rulemaking, they should

T This cap can vary based on geography (it increases in more expensive real estate markets).
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encourage the solicitation of comments on what kind of capital would be required to
cover a climate-induced housing crash. Stakeholders interested in climate change and
the residential real estate market should submit comments encouraging FHFA to include
climate risk in capital requirements, carrying this risk through to g-fees, and therefore
prices. Ensuring that mortgage pricing reflects climate risk will begin the process of
adaptation and retreat, in part by decreasing the cost of purchasing in areas with the

lowest climate risk.

FHFA also has another lever for facilitating pricing based on climate risk—their control
of private mortgage insurance standards. To insure loans acquired by Fannie Mae and
Freddie Mac, private mortgage insurers must meet FHFA's Private Mortgage Insurer
Eligibility Requirements (PMIERs). PMIERs include a requirement to ensure that insurers
have adequate liquidity (and the ability to pay claims) during periods of economic

stress (i.e., a capital requirement) and a requirement to identify, measure, and manage
exposure (Freddie Mac 2018). Once FHFA finalizes their Enterprise Capital Rule to
include an accounting of climate risk, they should carry this through to the mortgage

insurance market by repurposing the capital rules for PMIERSs.

Pricing for climate risk is a form of geographic risk-based pricing and should be
undertaken thoughtfully and cautiously, with an eye toward minimizing disparate
impacts. The notice-and-comment process for rulemaking can be a good forum for
ensuring that many parties have the ability to comment on this proposal, including fair
housing experts and advocates, climate scientists, and local officials from areas that
would be most impacted by this type of pricing. Members of frontline communities
should provide input as well. FHFA and commenters should also consider whether
climate pricing should be fixed or variable across different geographies and perils and

whether the fee should be administered on a one-time or ongoing basis.

Ensuring that climate risk is priced into the mortgage insurance and secondary
mortgage markets will have a considerable impact on prices in the residential real
estate market. Although (appropriate) risk-based pricing isn't the only tool at regulators’
disposal for managing adaptation and retreat, it is a critical one. All market actors, from
developers to lenders to investors to homeowners, will immediately respond to price
increases, decreasing the likelihood that new properties will be built and purchased in
areas at risk of chronic coastal and river flooding, wildfires, and other perils. Although
risk-based pricing may facilitate retreat in some of the most at-risk communities, it can

also facilitate investment. Accurate pricing based on climate risk implies discounted
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rates for properties at certain elevations and in safer geographies, making new
investments in those areas more cost-effective. It also reverses the current trend of
homeowners in safer areas subsidizing homeowners in riskier areas. FHFA could even
begin to incentivize properties that meet certain construction standards (like California
has for seismic activity) using g-fees, facilitating the proliferation of adaptation and
resilience measures throughout the industry. These types of incentives could be
facilitated by incorporating climate readiness into appraisal standards in the Uniform
Appraisal Dataset at the GSEs.

Accurate pricing based on climate risk implies
discounted rates for properties at certain elevations
and in safer geographies, making new investments
in those areas more cost-effective.

Changing capital requirements is not a small feat, and lobbying efforts by those with
short-term financial stakes in the status quo will be vociferous. But the task is made
somewhat easier by the fact that the GSEs are under the conservatorship of FHFA, which
regulates underwriting and lending decisions, obviating the need for Congress to pass
legislation to allow the GSEs to begin making these critical moves. FHFA has a statutory
obligation to 1) ensure the safety and soundness of the enterprises and 2) foster a liquid
national housing market (Federal Housing Finance Agency 2015). Any attempts to better
understand their climate exposure and any moves they might make to better price
climate risk into the mortgage market would surely meet these statutory objectives.

To ensure that FHFA prioritizes incorporating climate risk into the rules for mortgage
insurance and guarantee fees, Congress should continue to exercise their oversight
authority over FHFA. These changes will help to prepare homeowners, taxpayers, the

mortgage market, and the GSEs for a climate-induced housing crash.

FRONTLINE EQUITY REDISTRIBUTION AND INVESTMENT FUND

Accurate pricing based on climate risk will result in substantial home price declines in
certain areas and is likely to precipitate broader disinvestment in those neighborhoods
and communities as well. But so too will increasingly frequent and severe storms.

Federal and local policymakers must prepare for oncoming blight, defaults, foreclosures,

THE GREAT DEMOCRACY INITIATIVE ©2020 | GREATDEMOCRACYINITIATIVE.ORG 18



http://greatdemocracyinitiative.org



abandoned properties, and shrinking tax bases. Many homeowners will be literally, and
financially, underwater. Even homeowners who narrowly escape physical damage to
their properties could still see their hard-earned equity vanish as neighboring vacancies
drive down prices. But simply implementing risk-based pricing to encourage retreat
won't be enough. Policymakers must pair pricing changes with robust investments

in infrastructure in new communities and with a program to redistribute equity fairly

to homeowners in frontline communities that will be most impacted by these pricing

changes and may have the least ability to leave.

Policymakers must pair pricing changes with robust
investments in infrastructure in new communities
and with a program to redistribute equity fairly to
homeowners in frontline communities that will be
most impacted by these pricing changes and may
have the least ability to leave.

One option for ensuring that individuals who have built equity over decades don't see
their wealth evaporate after the storm is to set up a well-resourced, federally financed
and administered frontline equity redistribution and investment fund to give some
equity back to these homeowners if they are willing to relocate. Frontline Equity
Redistribution and Investment (FERI) program funding could be loosely based on the
Hardest Hit Fund the Obama administration set up in the wake of the housing crash in
2011 to help assist communities with particularly high rates of unemployment (above
the national average) and house price depreciation (at least 20 percent). These funds
went to 18 states and the District of Columbia and were used for principal reduction,
blight elimination, and to assist homeowners who were transitioning out of their homes

and into more affordable residences.

Homeowners in areas where sea-level rise renders houses uninhabitable or where the
continued frequency of disasters like wildfires and floods makes rebuilding illogical
would be eligible for the program, but only residents who were located in these regions
prior to the creation of FERI would be eligible for funding to prevent any moral hazard.
Funding could be used to allow the federal government to buy out homeowners in
markets at risk of being hit hard by climate change. To ensure that these homeowners

could recoup some of their lost equity, the government would buy these homes at
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a price point between the current market value and the price the home would have
been expected to sell for prior to climate-induced price declines. This equity recovery
premium would incentivize retreat but do so in an equitable way to help homeowners

and families relocate to safer and more secure housing.

The design details of this type of program will be incredibly important, and federal
housing officials, members of Congress, climate justice leaders, fair housing authorities,
climate scientists, homeowners in frontline communities, and city officials should
develop them jointly to ensure that the voices of all stakeholders are heard. Though

the devil will be in the details, the program'’s “North Star” should be simple: ensure that
the funds are used to redistribute equity in a way that addresses the disparate impact

of climate change on low-communities and communities of color, based on the

preferences of members of those communities.

A fund of this nature can—and should—be set up now, to manage retreat before a storm
hits by compensating homeowners for relocating out of geographies that face increasing
(or continuous) risk. The fund would have precisely the opposite incentives of the NFIP,
which effectively protects the equity of an investment on the back end by allowing
homeowners to rebuild in the same location after a weather event. After a storm hits,

FERI can still be used to redistribute equity and to assist homeowners in relocating.

Managing retreat out of at-risk geographies is not enough. We must also invest in

the success of these families and homeowners in their new locations. To ensure

that homeowners have real economic opportunity and the ability to own homes

again once they relocate, the FERI program would also invest in infrastructure and
new construction in new locales and provide low- or no-cost relocation financing.
Subsidized relocation financing moves beyond just managing the fallout of retreat in
an equitable way by giving homeowners a leg up in their new community. It is also
relatively inexpensive in the current interest rate environment. The program could also
go further, offering homestead grants to relocating families, facilitating a significant
redistribution of wealth to members of communities who have been the victims of a

century of racist housing policies that put them in harm's way in the first place.

Leaving long-standing communities is emotionally and financially difficult, and
rebuilding social and economic ties will not happen overnight. Making concerted
federal investments in areas that are more resilient to climate change, and ensuring that

any new infrastructure or housing built in these locales is energy-efficient and resilient,
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as well as affordable, will help facilitate the process of adaptation and move the housing

market and our communities onto surer footing.

Homeowners in safer locales are already subsidizing
homeowners in riskier ones. Pricing based on
climate risk will help to level the playing field.

Although critics may argue that a federally funded equity redistribution fund socializes
some of the risks of climate change, our current system does too. As in the aftermath
of the housing crash, taxpayers will still be the ones on the hook for any funding

issues at the GSEs, and the taxpayers living in areas less impacted by climate change
will be paying the same as those who living in hard-hit areas. Additionally, absent
major reforms to the NFIP, taxpayers who do not live in floodplains will continue

to supplement and subsidize inadequate funding for those who do. In other words,
homeowners in safer locales are already subsidizing homeowners in riskier ones.
Pricing based on climate risk will help to level the playing field, and managing retreat
in an equitable way will ensure that the effects of those price changes don't hit frontline

communities disproportionately.
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Neither Public Nor Private Insurance Can Sufficiently
Restructure The Housing Market

Historically, policymakers who want to address the risks climate change pose to

the residential mortgage market have focused on reforming the NFIP, not the GSEs.
Admittedly, the policy solutions in this paper rely heavily on FHFA's conservatorship

of the GSEs and the GSEs’ existing authorities (e.g., g-fees, PMIERs) in the secondary
mortgage and mortgage insurance markets given their market share. But another reason
to rely on FHFA is that Congress is unlikely to address the risks climate change poses

to the residential mortgage market any time soon, since it would require a number of
members to act against their short-term political interest by imposing on their local

housing markets discipline that could dampen house prices.

As we've seen from Congress's attempts to reform the NFIP, this is an incredibly

unlikely scenario. Though Congress did finally make decades-overdue reforms to the
NFIP in 2012 to stop subsidizing building in flood-prone areas, they went on to reverse
themselves in 2014, largely in response to outcries by coastal homeowners who saw
their insurance rates skyrocket. A full explanation of the NFIP is beyond the scope of this
paper, and many state, local, and federal policymakers and community members are
working to try to reform this program. Nonetheless, given that the NFIP is the nation's
largest source of weather-related insurance, it is worth explaining why the program is no

match for the scope of this problem.

There are a number of issues with the NFIP. First, the flood maps used to determine
coverage areas are outdated and inaccurate and rely on historical data that doesn't take
climate change projections and trajectories into account. The pace of climate change
is quickening, and relying on historical data will not suffice. Flawed maps have resulted
in incredibly low coverage rates for recent storms. For example, only 20 percent of
homeowners impacted by Hurricane Harvey had flood insurance. Although FEMA is
undertaking an updated mapping program, it is too early to tell whether the updated
maps will better align with flood incidence. Further, the most significant difficulty
municipalities face when updating their maps is a political one: Flood insurance drives
up the price of buying a house in Special Flood Hazard Areas (SFHASs), incentivizing

developers, realtors, and even homeowners to keep map coverage limited.
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Second, although federal financial regulatory agencies will not secure loans without
flood insurance coverage in SFHAS, coverage rates are still very low. Recent research
suggests that only about 30 percent of homeowners in SFHAs are covered by flood
insurance (Kousky 2018). According to the most recent data from FEMA, there are
currently about 5 million flood insurance policies in effect nationwide, representing
about $1.27 trillion in coverage (Federal Emergency Management Agency 2019). There
are about 41 million people living in SFHAs. Some of this coverage gap is the result

of lax enforcement, but a big part of it is that homeowners let their coverage lapse
(flood insurance needs to be renewed every year, but many homeowners fail to do
so). Additionally, nonbank mortgage lenders do not have to require that homeowners
in SFHAs purchase flood insurance since they are not regulated under the safety and

soundness requirements of federal requlators (Klimkiewicz, Hood, and Lim 2017).

Finally, the National Flood Insurance Program is woefully underfunded. Congress has
passed 14 short-term extensions of flood insurance, and there is no emerging consensus
on how to reform the program. Not surprisingly, claims are on the rise: More than

$10 billion in claims were paid out from Hurricane Sandy in 2012, and more than $20
billion were paid in 2017 for Hurricanes Harvey, Irma, and Maria. The flood insurance
program loses about $1.4 billion every year and is currently about $20 billion in debt
(Sigaud 2018). This is largely because the program'’s premiums don't accurately reflect
the risk properties face (in part, because of outdated maps), leading to shortfalls. FEMA is
currently poorly equipped to price risk given data limitations, and until recently, because
there was only a limited market for private flood insurance, commercial vendors had not

invested resources in developing better risk modeling.

Although the flood insurance program should be modernized by using better risk-based
pricing, updated maps, and predictive modeling, it is not ready to meet the enormous
challenges climate change poses to the residential real estate market, and it is strictly
limited to covering flood damage. Further, although the NFIP also requires participating
communities to adopt and enforce minimum construction standards and land
regulations to increase resilience, it is primarily a backstop (as insurance typically is) for
property damage and has not yet been used to effectively incentivize communities to
adapt to climate change. Perhaps most importantly, the program perversely incentivizes
rebuilding in high-risk areas (a form of moral hazard) at a time when policymakers

should be considering best practices for encouraging and managing retreat.
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Given the political challenges at both the federal and local levels of reforming the NFIP,
some analysts have suggested that Congress replace or supplement the NFIP with

a private market for flood insurance. This would be a mistake. First, state insurance
regulators are not up to the task of adequately protecting policyholders. Early evidence
out of the pandemic suggests that state regulators are considering new rules requiring
insurers to offer business interruption insurance coverage for COVID-19 claims because
so many policies had virus exclusions. It would have been better for state regulators to

have anticipated this type of scenario in the first place (Hay 2020).

Second, there is not a robust private insurance market covering any of the major
climate-driven perils that put residential real estate at risk. There is a small market

for private flood insurance, but these policies are largely concentrated in Florida and
primarily cover high-value homes (with property values in excess of the NFIP coverage
cap of $250,000) (Carollo 2020). Standard homeowner's insurance provides some
coverage against damage from perils including tornadoes, some wind damage, hail,
lightning, and fires, but does not typically cover floods or earthquakes, and policies
contain a number of exclusions that can limit coverage from major weather events
(Insurance Information Institute 2020). Relying on the private market for weather-
related insurance would require a massive scaling up by the private sector and assumes
that there is ready capital for this kind of project—something the very recent history of

the market for wildfire insurance in California raises serious doubts about.

The California experience calls into question the wisdom of relying on private
insurance markets for weather events that are becoming increasingly destructive and
expensive. After paying out more than $24 billion in losses for wildfires in California
in 2017 and 2018, insurers began dropping policyholders, all but admitting they'd
massively underestimated the cost of climate change. This was a stunning admission
from an industry whose profit model is entirely based on accurately predicting risk.
But insurance actuaries rely on historical data to predict future risks and simply aren't
equipped to predict the results of the relatively rapid changes occasioned by climate
change. According to the New York Times, the wildfires of 2017 and 2018 alone wiped

out a full quarter-century of the industry's profits (Plumer and Flavelle 2019).

Worries about dropped policies were so concerning that this past December, California
instated a one-year moratorium on insurers dropping customers in certain wildfire
zones covering about a million homes statewide (Serna 2019). California policymakers

are in a bind: They can allow insurers to raise prices (though state law only allows them
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to raise prices based on historical data, not predictions about the quickening pace of
future losses), potentially making insurance policies unaffordable for homeowners; or
they can let the insurers drop out of the market or go bankrupt, leaving homeowners

with no backstop, which would have devastating ripple effects on California’'s economy.

The California experience calls into question the
wisdom of relying on private insurance markets
for weather events that are becoming increasingly
destructive and expensive.

Given the substantial losses that climate-driven weather events are poised to have

on the residential real estate market, it's sheer fantasy to expect that a private market

for insurance will solve this problem. Ultimately, insurance only works well (i.e., is
profitable) when there are a small number of uncorrelated claims spread across a large
pool of policyholders. As weather events increase in frequency, the model quickly falls
apart because of the high correlation of losses from weather events affecting thousands
of policyholders simultaneously. As a result, insurers are largely looking for the exit—not

a new market.

Alternatively, some private insurers are looking to cherry-pick the lowest-risk properties
across the NFIP portfolio and leave the highest-risk properties in a distressed federal NFIP
pool—an option FEMA has facilitated under President Trump by allowing private insurers
that write NFIP policies to compete with the NFIP on their own book of business. In the
absence of a robust private market for climate change insurance (or in the presence of a
private insurance market that is only creaming the lowest-risk policyholders), and given
the limited likelihood that Congress will reform the NFIP to the extent that is needed
given the political difficulties of doing so, beginning to address these problems with the

tools of FHFA is appropriate. It may be time to abandon the NFIP altogether.

This is not to say that adjusting home prices to reflect climate risk won't have its own
growing pains. For decades, our public policy has encouraged homeownership as

the primary means of building wealth and community stability in the US, and we've
subsidized homeownership in a number of ways to accomplish this goal. Viewed
through this lens, declines in property values driven by the increased cost of purchasing
in areas at risk of severe weather have the potential to severely undercut the primary

source of wealth for Americans in heavily impacted areas. But these same areas will
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also see price drops because of actual devastation from weather events and if pricing
changes are well targeted, they will make buying homes in lower-risk areas cheaper,

facilitating more resilient investments.

Encouraging retreat through pricing is certainly a big shift. But if policymakers pair
these changes with programs to redistribute equity fairly, and also begin investing in
communities in safer geographies, they can minimize the impacts of these changes,
and even begin the process of developing more resilient communities and markets.
Ultimately, policymakers must balance their desire to encourage homeownership with
their duty to ensure that Americans are not living in harm'’s way. We can no longer
afford to conduct business as usual. We have to consider policies that manage retreat

away from the highest-risk geographies.

Ultimately, policymakers must balance their desire
to encourage homeownership with their duty to
ensure that Americans are not living in harm's way.

That said, pricing based on climate risk is largely determined geographically, raising the
specter and dark history of redlining. Climate-based blue-lining is also cause for some
concern, particularly because communities of color are already living in the highest-
risk geographies, due in part to racist housing policies. On top of this, communities of
color consistently experience disparities in access to sound infrastructure and other
public goods (Solomon, Maxwell, and Castro 2019, para.7). In the event of a natural
disaster, the road to recovery as it currently stands will be long and hard for these already
underfunded communities (Milligan 2018), and if history is any guide, local and federal

recovery efforts will come with disparate impacts of their own.

This is not a reason to do nothing; homeowners of color will almost certainly experience
the deepest economic destruction in the wake of a climate-induced housing crash and
they are less likely to have insurance or the resources to rebuild. But this is why it is so
important to design a just transition that redistributes housing wealth fairly and begin
the process of retreat and relocation now, in the light of day. It's also why any changes to
pricing should be paired with significant investments in new infrastructure and heavily-
subsidized housing opportunities for frontline communities on higher ground and out

of harm's way.
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Even before FHFA considers price changes, the results of a climate audit alone could
be startling for policymakers, homeowners, and the market. Experts on real estate
finance have suggested that the size of the risk could exceed that of the subprime crisis
(Flavelle 2019¢). The GSEs might determine that it no longer makes sense to securitize
30-year mortgages in certain parts of the country once their climate exposure is fully
understood. This could send shockwaves through the financial markets and is one

reason why the audit should be undertaken while the GSEs are in conservatorship.

But hurdling forward blindly, as the federal regulators did in the housing crash of 2006,
left Washington flat-footed, deepening the severity of the crisis. The reason the GSEs

are under federal conservatorship is because they were unprepared for the housing
crash, and Congress wanted to ensure that they were not the next time. A climate-driven
housing crash may well be "next time." The GSEs are already exposed to the risk of
climate change; it is incumbent upon them to understand the degree of their exposure,
acknowledge it, and then work to address it by accurately pricing and managing the

risks of climate-related disasters (Keys 2020).

Finally, the types of ad hoc policies bandaged together in the wake of a crisis are
especially unlikely to address the disparate impact of climate change on frontline
communities of color. The opposite is more likely. It will be impossible to put in place
policies to redistribute equity fairly if we don't take a hard look at where the greatest

impacts are likely to be and who is likely to bear the brunt of the devastation.
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Conclusion

There is no one policy that will manage the fallout from the increased frequency and
severity of climate—driven natural disasters on the residential real estate market. First
and foremost, we need to substantially curb greenhouse gas emissions. But we also
need to think through our current suite of policy responses to housing crashes and
determine which responses are likely to help homeowners and ensure that a climate-
driven housing crash doesn't result in a recession—exacerbating the already devastating
economic impacts of natural disasters. Short of that, solutions that also encourage
managed retreat should be preferred to those that incentivize continued habitation in
high-risk geographies.

Although this isn't an area that has been well-researched, this paper suggests that there

is much that federal regulators can do to address climate change with their existing tools
and through conservatorship of the GSEs, supplementing the NFIP. The FHFA should
start by collecting and disclosing the data needed to evaluate the scope of the problem.
Then they can go even further, by using their centrality and leverage in the housing
market to encourage resilience and adaptation. If mortgage pricing reflects true expected
losses, incentives to move away from riskier areas and toward safer areas will follow,
particularly if they are paired with adequate investments in new infrastructure and a well-

resourced, federally financed and administered frontline equity redistribution fund.

A balance between housing affordability and the continuation of incentives for
individuals to live and invest in harm's way must be struck soon. These changes

are likely to be unpopular, but the costs of doing nothing are significant, and the
consequences of inaction could be devastating for homeowners and communities.

We shouldn't wait for the next housing crash to act. If our lack of preparedness for the
pandemic has taught us anything, it's that keeping our heads buried in the sand won't be

an effective mitigation strategy. That's even more true in a storm surge.
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Introduction

Climate change has started to batter the residential real estate market, and policymakers
are out to sea. Climate risk is not adequately priced into the housing market: It's almost
nowhere to be found in current home prices, mortgage insurance rates, or guarantee fees
in the secondary mortgage market (Flavelle 2019a). Publicly backed insurance schemes
like the National Flood Insurance Program (NFIP) are undersubscribed and underfunded,
and the market for private insurance is anemic (Swanson 2017). Stunningly, Fannie Mae
and Freddie Mac, which collectively guarantee the majority of residential mortgages,
don't formally account for the risks that climate change poses to their portfolio in their
capital requirements. In the absence of a major course correction, any climate-induced
housing market crash—caused, say, by yet another “once every hundred years flood"—will

leave individual homeowners, and entire communities, underwater.

Fannie Mae and Freddie Mac, which collectively
guarantee the majority of residential mortgages, don't
formally account for the risks that climate change
poses to their portfolio in their capital requirements.

The reason policymakers aren't equipped to address this looming crisis is simple: Climate
risk isn't yet written into the rules of our housing market. The challenge that lies ahead
for policymakers is to use the regulatory apparatus (and legislation, where required) to
incorporate climate risk into residential real estate markets to encourage adaptation

and transition, without forcing existing homeowners, particularly those in frontline
communities, to bear all of the risk. Property value declines driven by natural disasters, or
by policy choices that encourage retreat but increase the cost of purchasing in areas at risk
of severe weather events, have the potential to substantially undercut the primary source
of wealth for many Americans. Frontline communities of color will be especially hard-hit
(Milligan 2018). But it will be impossible to implement policies to redistribute equity fairly
if policymakers don't get ahead of the storm, and that starts by taking a hard look at where
the greatest impacts are likely to be and who is likely to bear the brunt of the devastation.

In this paper, I consider our current, limited options for stemming a potential climate-
induced housing crash and propose a suite of new policy options for federal officials to

consider. The policies in the paper rely heavily on changes that could be made through
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the Federal Housing Finance Administration’s conservatorship of Fannie Mae and Freddie
Mac, both because FHFA can act now and because Congress is unlikely to address the risks
climate change poses to the residential mortgage market any time soon. Congressional
action would require elected representatives to act against their short-term political interests
by negatively impacting their local housing markets in the near future to promote resilience
and retreat longer-term. The fact that Congress rolled back the NFIP reforms they managed
to make in the wake of Hurricane Katrina just two years after their passage due to public

backlash against the reforms suggests that pursuing administrative action is a better bet.

Climate risk isn't yet written into the rules of our
housing market.

While many of these policy options could quickly be pursued by a progressive
administration even without congressional action, others require a broader rethinking;
policymakers and community leaders should begin the process of convening
stakeholders—including those who will be directly impacted —to weigh the costs and

benefits of different approaches.

First, the federal government should invest in high-quality, asset-level data on all
sources of climate risk, including floods, wildfires, sea-level rise, and others. Advances
in climate science have begun to make this kind of data collection possible, and
companies that provide this data have seen a market beginning to emerge (Shieber
2019). Sophisticated financial institutions like hedge funds are already buying this data
(Tett 2019). It is homeowners, less sophisticated banks and financial institutions, and
taxpayers who are often unaware of the risks. This data should also be made available
to the public, who have a right to know their climate risk, and could be housed in the

National Mortgage Database (Appraisal Institute 2012).

Second, regulators must assess the current climate risk in the federal housing portfolio—
starting with the more than $5 trillion in mortgage debt held or guaranteed by the
government-sponsored enterprises (GSEs), Fannie Mae and Freddie Mac. According

to recent research, Fannie and Freddie may be acting, inadvertently, as a backstop for
the declining NFIP: Despite the increasing risk of flooding, the number of Americans
with flood insurance remains well below its level a decade ago (Ouazad and Kahn 2019;
Flavelle 2019Db). To prepare for the possibility of substantial losses at the GSEs over the

coming years due to weather events, the Federal Housing Finance Agency should work
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with the audit committees at Fannie Mae and Freddie Mac to immediately undertake a
climate audit of their single- and multi-family mortgage portfolios and conduct stress

tests for climate change scenarios of varying types, severities, and frequencies.

Third, policymakers must consider how existing subsidies designed to encourage
homeownership (a place-based asset class) should be modified in light of the intensifying
climate crisis. The GSEs currently play a substantial role in facilitating access to
homeownership for millions of Americans by providing liquidity for the secondary
mortgage market. Armed with good data, and using their existing tools (e.g., guarantee
fees), they can shape mortgage pricing and loan terms to encourage prospective
homeowners and key stakeholders across all parts of the residential real estate market

(e.g., mortgage insurers, lenders, and developers) to better adapt to climate change.

Responses should address two immediate concerns:
how to redistribute equity to address the disparate
impact of climate change on frontline communities
and how to manage retreat by encouraging
homeowners to relocate out of geographies that face
increasing (and continuous) climate risk.

Finally, Congress and federal regulators must quickly consider a suite of options to assist
homeowners in certain at-risk geographies given the no-longer-remote possibility of a
major climate-induced housing crash. These responses should address two immediate
concerns: how to redistribute equity to address the disparate impact of climate change
on frontline communities and how to manage retreat by encouraging homeowners to

relocate out of geographies that face increasing (and continuous) climate risk.

A comprehensive accounting of climate risk facing the residential mortgage market
will likely produce some frightening results. The release of this information could have
immediate impacts on the stock market, and even relatively immediate effects on
house prices in certain geographies. But the largest and savviest financial institutions
are increasingly aware of these risks and are beginning to make moves to offload or
counterbalance them (Tett 2019). It is individual homeowners and taxpayers who are
in the dark and who will ultimately bear the risk. If the current pandemic has taught

us anything, it is that policymakers should move quickly to put a plan in place for a

climate-induced housing crash. The time to plan for a crisis is before it happens.

THE GREAT DEMOCRACY INITIATIVE ©2020 | GREATDEMOCRACYINITIATIVE.ORG 5



http://greatdemocracyinitiative.org



The Risk

Climate change has increased the frequency and severity of extreme weather events such
as wildfires, hurricanes, and tornadoes (NOAA 2019). According to the National Oceanic
Atmospheric Association (NOAA), between 1980 and 2019, the average number of
inflation-adjusted “billion-dollar” weather events (those causing at least a billion dollars in
economic destruction) per year was 6.5 (NOAA 2020). In 2019 alone, there were 14 billion-
dollar weather and climate disaster events (three flooding events, eight severe storm
events, two tropical cyclone events, and one wildfire event) (NOAA 2020). Between 2015
and 2019, billion-dollar disasters cost the United States more than $525 billion, a record.
This increasingly costly disaster trajectory is only expected to grow in the coming years,

as policymakers fail to stem global greenhouse gas emissions and warming continues.

Weather events can cause substantial economic losses, a large part of which stem

from damage to residential real estate. Approximately 40 percent of Americans reside
in counties that lie directly on the shoreline and bear the brunt of severe storm events
(NOAA 2013). On top of those at risk of coastal flooding, an additional 41 million
Americans are at risk from flooding rivers (Floodlist 2018). Indirect climate effects, such
as wildfires, pose credible risks as well. Warming temperatures have lengthened the
fire season and set new records (Milman 2018). Twenty-nine million Americans live in

locations at high risk of wildfires (Pierre-Lewis 2018).

The population at risk of experiencing a major weather event in the coming years is
clearly vast. Yet it is difficult to predict the full extent of climate-induced economic
losses to the residential real estate market because policymakers lack good data on
property-level climate risk. Even in the absence of comprehensive risk estimates,

though, it is clearly a matter of when, not if, the storm will hit.

The mortgage market's exposure to flooding
alone “could be as large as the losses due to the
subprime crisis”.

There are some rough estimates of the damage sea-level rise and flooding will cause to
the residential real estate market in the US. The chief economist at Freddie Mac recently
estimated that sea-level rise alone could destroy “billions of dollars in property” and
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displace millions of people with impacts greater than those experienced during the
housing crisis and Great Recession (Peterson 2019). Susan Wachter, a professor of real
estate and finance at the University of Pennsylvania’'s Wharton School has said that the
mortgage market's exposure to flooding alone “could be as large as the losses due to the

subprime crisis” (Flavelle 2019c¢).

Sharper estimates of the risk posed by sea-level rise and flooding are starting to be
produced for coastal properties. According to a conservative estimate from a 2018 report
by the Union of Concerned Scientists, in the contiguous US, sea-level rise alone—even
absent heavy rains or storms—will put more than 300,000 homes and commercial
properties (valued at about $136 billion) at risk of chronic, disruptive flooding by 2045
(within the life of a traditional 30-year mortgage issued today) (UCS 2018, 2). This

figure is expected to increase exponentially, with close to 2.5 million residential and
commercial properties, collectively valued at $1.07 trillion in today's dollars, at risk of
flooding by the century’'s end (UCS 2018, 2). These properties house an estimated 4.7
million people, the equivalent of the entire population of Louisiana, with economic

losses equivalent to the entire gross domestic product of Florida (Sisson 2018).

Estimates of even more granular locations predict deeper destruction, bigger economic
hits, and quicker timelines. According to a recent study by Jupiter Intelligence
examining the climate risk posed to the residential real estate market in Miami-Dade
County over just the next decade, "“Miami-Dade County as a whole will see a 26 percent
increase in properties affected by moderate flooding . .. and a 59 percent rise in
properties damaged by extreme floods . . .." To put a finer point on it, the authors of this
report are predicting a massive increase in climate-driven property damage in the next
decade in the seventh most populous county in the US (Jupiter Intelligence 2020, 2).
They expect this damage will result in significant economic losses, including drops in
property values, pressure on mortgage approvals and loan rates, and significant strains

on municipal finances.

Legacy properties (those built before we had a better understanding of the risks of
sea-level rise) constitute the majority of properties at risk of weather-related damage.
According to the Union of Concerned Scientists report, “fifteen to twenty percent of
the at-risk homes . . . in both Florida and New Jersey were built after the year 2000
... and roughly 2,600 of the coastal New Jersey homes . . . were built or rebuilt after
Hurricane Sandy devastated the region in 2012" (UCS 2018, 7). The NFIP actually

incentivizes so-called “repetitive loss” (or rebuilding homes in the same location after a
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major storm) because the program does not cap the number of claims that can be filed
on an individual property. In fact, repetitive loss properties (those the NFIP has paid

at least two claims on) and severe repetitive loss properties (those the NFIP has paid

at least four claims on) make up a disproportionate share of NFIP claims and in some
cases have received NFIP payments totaling more than the value of the property (The
Pew Charitable Trusts 2016). These perverse incentives are setting us up for a climate-
induced housing crash, and unless we make changes soon, continued development in
regions with the highest level of climate risk will only exacerbate our already precarious

financial position.

Perverse incentives are setting us up for a climate-
induced housing crash.

RISK TO THE GSES

The climate crisis poses considerable risk to the residential mortgage market, and the
risk will be borne by a diverse array of players throughout the entire residential real
estate ecosystem, from municipalities that will see their property tax base shrink, to
individual borrowers, to the GSEs. According to recent research by Amine Ouzad and
Matthew Khan, Fannie Mae and Freddie Mac, which collectively hold or guarantee more
than $5 trillion in mortgage debt, have likely become an “implicit” insurer for the most
at-risk properties in the face of a declining National Flood Insurance Program (Ouazad
and Kahn 2018, 3). Unlike commercial banks, which can screen and price mortgages for
flood risk, Fannie and Freddie determine whether to acquire a single-family loan from
lenders to securitize according to rules set by the Federal Housing Finance Agency,
which oversees them. They do not currently price or decline to buy mortgages based
on climate risk, aside from guidelines that prohibit them from securing loans that are
located in so-called special flood hazard zones that are not insured by the NFIP (and

those policies can lapse after the GSEs purchase the mortgage) (Ouazad and Kahn 2018).

Given the GSE's inability to decline to buy mortgages that otherwise meet the GSE's credit
rating and size standards, Ouazad and Kahn set out to test whether commercial banks

are selling their worst flood risk to Fannie and Freddie, without any financial penalties.
They did this by examining whether there was an increase in lenders’ sales of mortgages

with loan amounts right below the so-called conforming loan limit (the loan amount
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over which Fannie and Freddie cannot purchase the mortgage) following billion-dollar
weather events (as determined by NOAA). They found that there was indeed a significant
increase in securitization activity at or around the conforming loan level in the years
following a disaster (Ouazad and Kahn 2018, 1). They further determined that this activity
was higher in regions where there was a new disaster (versus regions with a history

of hurricanes). In other words, Fannie and Freddie are buying the riskiest mortgage

debt, incentivizing continued lending in high-risk areas (or, alternatively, providing no
incentive to lenders or households to choose safer locations in the face of increasing
climate risk) (Ouazad and Kahn 2018).

Fannie and Freddie are buying the riskiest mortgage
debt, incentivizing continued lending in high-risk
areas (or, alternatively, providing no incentive to
lenders or households to choose safer locations in
the face of increasing climate risk).

The study also suggests that banks are shielding themselves from climate risk by passing
the riskiest loans—those in coastal areas with higher likelihoods of experiencing damage
from flooding—along to taxpayers. A second recent study finds that local lenders

are selling off coastal mortgages fastest, moving the highest-risk properties off their
balance sheets (Keenan and Bradt 2020). This shell game is familiar to students of the
2008 housing crash, in which banks privatized the gains from an overly hot mortgage
market by profiting off of fee income on originations and securitizations, and ultimately
passed the losses along to homeowners and taxpayers. The primary difference is that the
declining property values during the crash were likely to rebound. Many of the properties
in this study population—including the $60 to $100 billion in new mortgages for coastal

properties issued each year—will literally be underwater (Ouazad and Kahn 2018).

These studies are alarming given the recent memory of the subprime crisis, but it
points to another critical issue that needs to be addressed in order to manage the
fallout from a climate-driven housing crash: information asymmetries. Smaller

local banks, who have more familiarity with local geography, are actually selling off
coastal mortgages fastest (Keenan and Bradt 2020). Small banks are relying on detailed
geographic knowledge only known to locals, large banks are buying sophisticated

climate data, and the federal government is in the dark. This asymmetry is setting
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taxpayers up to be the patsy when the next housing downturn strikes. Ultimately, the
federal government will have to step in, as any major stress to Fannie and Freddie could
result in serious liquidity challenges for the secondary mortgage market—effectively

grinding the primary market to a halt.

Further, given that FHFA Director Calabria plans to privatize the GSEs and has hired
an adviser to help with that process, there is a very real risk that current profits will be
privatized and flow to new shareholders while taxpayers are still on the hook for climate

risk because of the GSEs' continuing implicit guarantee from the federal government.

RISKTO INDIVIDUAL HOMEOWNERS

The GSEs are not the only entity that will bear the risk of a climate-induced housing
downturn. Homeowners will too. In the absence of robust public or private flood insurance
coverage, most homeowners will not have the resources to repair damage to their homes.
In the wake of Hurricane Harvey, the average dollar amount of assistance from FEMA for
homeowners who were not insured by the NFIP was $4,000—not enough to replace an

HVAC system, yet alone cover substantial property damage (Gromowski 2018).

Many homeowners will not consider repairing the damage worthwhile given the
likelihood of a subsequent weather event or declines in property values. These
homeowners will stop paying their mortgages, stop investing in repairs, and walk away
from their homes. There is some evidence that individuals are beginning to structure
coastal mortgages to make it easier to walk away (Flavelle 2020). Still other homeowners
will rebuild in the same location, largely because the NFIP incentivizes this, once again
positioning themselves in harm'’s way. Although FEMA does offer a buyout program,
these transactions move too slowly (i.e., over the course of years) to be a viable option in
the aftermath of a storm (Poon 2019).

Property devastation from storms and fires causes a surge in mortgage delinquencies
and defaults, including among homeowners whose homes aren't damaged but who
experience income disruption, frequently as a result of business closures and resulting
layoffs. According to research in the wake of Hurricane Harvey, there was a 205 percent
increase in the 90-day delinquency rate for properties that experienced damage and

a 167 percent for those homes that did not experience damage but were in FEMA-

designated counties (Gromowski 2018).
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Increases in foreclosures follow increases in delinquencies, and blight is not far behind.
Because mortgage defaults caused by weather events are correlated, even a relatively
small number of foreclosures and abandoned properties in an area can result in
substantial price drops for neighboring properties, eventually impacting local markets
more broadly (Hartley 2010). Vacancy rates also have independent, and negative,
effects on property values (Sisson 2019). Properties in “chronically inundated” areas will

continue to see further price drops.

Damage to even a small number of residential properties can have substantial spillover
effects. This was a significant reason the housing market didn't recover as quickly as
policymakers had hoped during the 2008 housing crash. During the crash, however,
there was an expectation that housing values would eventually recover, incentivizing
homeowners to continue paying their mortgages. In areas impacted by increasingly
frequent and severe floods and climate-driven weather events, there is likely to be no
such similar expectation, increasing the likelihood that homeowners will stop making
mortgage payments altogether and driving a vicious cycle of foreclosures, vacancies,

and declining property values.

A century of racist housing policies including
restrictive covenants, redlining, and segregation
put Black and brown homeowners in the lowest-
lying areas.

Communities of color are even more likely to be impacted by climate change and to
experience blight and abandonment, as they are less likely than white communities

to be aided and rebuilt. In part, this is because a century of racist housing policies
including restrictive covenants, redlining, and segregation put Black and brown
homeowners in the lowest-lying areas. But it is also because local and federal responses
to disasters have been incredibly unequal. In the wake of Hurricane Katrina, grants
offered to homeowners in order to rebuild were based on preexisting home values.
Families that lived in predominantly Black neighborhoods were more likely to have
lower home values, in part because of the history of discriminatory redlining, and
therefore received less grant money. This money was frequently less than the cost of

actual repairs, leading Black families to abandon their homes and relocate.
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RISK TO MUNICIPALITIES

Local property values have spillover effects that extend beyond housing prices.
According to one report, at-risk properties may represent more than 20 percent of
local tax bases (UCS 2018, 5). Lost property values translate directly into lost property
tax revenue, further straining local governments that need resources to rebuild lost
infrastructure and try to make existing infrastructure more resilient by pursuing critical
adaptation measures (UCS 2018, 3). Declining revenue will also impact the ability of

a city to pay back municipal bondholders, a fact that rating agencies like Moody's are
beginning to take into account when determining a city's credit rating, and thus its
future financing costs (Flavelle 2019a).

The impacts of shrinking tax bases and tightening purse strings aren't felt equally by all
groups. Low-income residents and residents of color are particularly hard-hit as cities
cut services, impose regressive new taxes (like sales tax increases), and privatize essential
services like garbage, sewers, and parking, passing costs along to residents. Public sector
furloughs also hit Black workers disproportionately, as they are 30 percent more likely

to be employed by the public sector than other workers. Cities also ramp up fines and
fees, including court fees, incentivizing over-criminalization that also hits Black and
brown residents hardest because of racial discrimination throughout policing and law
enforcement agencies. It's clear that the direct and indirect effects of a climate-induced

housing crash on communities of color are substantial and outsized.

As we saw in the 2008 housing crash, when a substantial number of mortgage
delinquencies and property value declines occur, the ramifications are felt throughout
the economy. In addition to the impact on homeowners and municipal governments,
and the strains placed on FEMA and the NFIP, climate-induced housing price declines
will also impact private insurance carriers, mortgage lenders, reinsurance carriers,
commercial and community banks, private investors, private securitizations, the GSEs,
and other federal agencies including Ginnie Mae, the Federal Housing Administration,
and the Veterans Administration. As we learned in the 2008 crash, the backstop for all of
these players is the federal government.
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Policy Solutions

As the climate crisis continues, weather events will be more frequent and more severe.
It is abundantly clear that climate change poses a serious threat to residential real estate
markets in many geographies, with homeowners in frontline communities especially
vulnerable to its impacts. Billions of dollars in property damage are imminent, and the
consequences of this damage will result in foreclosures, vacancies, and blight that will
reverberate throughout the economy, impacting individual homeowners, municipal tax

bases, small and large banks and financial institutions, and the federal government.

Property damage is expensive to repair, and absent significant changes in private

and public insurance markets, most homeowners will not be able to cope with the
fallout from these disasters on their own. Further, given substantial disclosure and
data limitations, many homeowners are wholly unaware of the climate risks they

face. It is also unclear whether insuring individual properties is a prudent recourse in
light of the expected increase in frequency of many perils and the highly correlated
nature of climate risk. If the wildfire insurance market in California is a guide, a market
for private homeowner's insurance may be no match for the scale and scope of the
crisis we face. Furthermore, public insurance schemes, primarily the NFIP, insure

only a fraction of the at-risk population, and are actually incentivizing continued
investment in the highest-risk geographies, exacerbating the economic devastation
for these homeowners and jeopardizing the solvency of the program. It is past time for
policymakers to assess the risks posed to homeowners and taxpayers by climate change
and to take steps to mitigate those risks by implementing policies that encourage
equitable adaptation and transition.

INVEST IN ASSET-LEVEL DATA ON COMMON PERILS

Policymakers should consider a different approach, one that starts with significant
investments in high-quality, asset-level data on the future risks posed by specific

perils. Before we can develop sound policy to stem the real estate losses posed by
weather events, we must have a decent handle on the scale and scope of the problem.
Companies like Jupiter Intelligence are generating this data, and sophisticated financial

institutions are buying it.
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The Federal Housing Finance Agency should work with NOAA and FEMA to purchase this
data or develop similar data in-house. Fannie and Freddie are widely considered to have
market-leading data and technology, so it was stunning when Mark Calabria, the Director
of FHFA, admitted this past February that Fannie and Freddie do not have the capacity to
analyze the flood risk on their books, yet alone the risk from other perils including wildfire
and wind (Colman 2020). Calabria has put in place a new Division of Research and
Statistics, tasked with collecting initial data on the topic, but there is no indication yet of

how comprehensive this data will be or how long it will take FHFA to procure it.

Everyone should have a right to know their
climate risk.

Once this data is available, it should also be used to update FEMA's flood risk maps,

so that they reflect the probability of future risks, not just historical risks. But this data
should also ultimately be made publicly available to homebuyers, lenders, and investors,
so they have an accurate picture of the risks posed by sea-level rise, coastal and river
flooding, wildfires, and other perils before they invest. Everyone should have a right to
know their climate risk. This data could be housed in the National Mortgage Database,
which was developed in partnership with FHFA and the Consumer Financial Protection
Bureau. Good data—followed by the implementation of national standards for disclosure
for all residential real estate transactions—would make coastal and inland real estate
markets more transparent, and ultimately facilitate adaptation and importantly, retreat,

through more accurate pricing of climate-related risks.

PERFORM A CLIMATE AUDIT OF THE GSES

Once we have high-quality, asset-level data at our disposal, federal regulators will have
the raw materials they need to assess the current climate risk in the federal housing
portfolio. Recent research has made clear that the GSEs are acting as an implicit insurer,
securitizing the loans at greatest risk of weather-related default, and effectively cross-
subsidizing at-risk homeowners with homeowners who live out of harm's way. Given
that these entities (along with FHA and VA) hold about 60 percent of the $11 trillion in
mortgage debt in the US, they could possess substantial exposure in the face of the

increasing frequency and severity of climate-related disasters.
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Fannie and Freddie should immediately undertake a “climate audit” to properly account
for the financial risk the GSEs have assumed by securitizing loans at varying risk of
weather-related default, including exposure to storm surges, increased nuisance
flooding, sea-level rise, and wildfires. To limit the potential impact of this audit on

share prices, this should happen while Fannie and Freddie are still in conservatorship.
These audits should be jointly overseen by FHFA and by Fannie and Freddie's audit
committees, which are composed of independent directors charged with overseeing the
accounting and financial practices of the entities, including their financial statements.
They should contract with outside auditors, climate experts, and actuaries to undertake
this audit. The audit should also include a series of stress tests to determine the potential
economic fallout they face under a variety of different best- and worst-case scenarios
across geographies and time horizons (e.g., a summer with multiple major storms and

fires hitting major metropolitan areas in quick succession).

Fannie and Freddie should immediately undertake a
“climate audit” to properly account for the financial
risk the GSEs have assumed by securitizing loans at
varying risk of weather-related default.

Congress should demand that FHFA begin collecting data and auditing their books for
climate risk as soon as possible. Because the GSEs are in conservatorship, FHFA has the
mandate to pursue this type of analysis, and the control over the officers, directors, and
shareholders of the GSEs to ensure that it happens. Given the critical role the GSEs play
In providing liquidity to the mortgage market, any major shock to their solvency would
have serious consequences for financial and real estate markets. Once the risk has been
identified, the GSEs may need to take immediate steps to increase their reserves, and

Congress should hold them accountable until they do so.

WRITE CLIMATE INTO HOUSING RULES

Data will not be a panacea, however. Even in regions like Miami-Dade, where flood
risk is relatively well understood, the risk is not yet adequately priced into markets;
developers continue to build, and buyers continue to buy (Jupiter Intelligence 2020;

Warren 2019). If places facing significant, immediate, weather-related risks aren't
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yet adapting to climate change, something has to give. According to a new working
paper from the National Bureau of Economic Research, homes in floodplains may be
overvalued by as much as $34 billion (Hino and Burke 2020). This is why once regulators
have assessed the scope and severity of climate risk to the federal housing portfolio,

the GSEs should use their enormous leverage to incorporate that risk into the rules

governing the housing market.

The GSEs operate according to a few clear rules. First, they can only purchase
conforming loans. Conforming loans are loans that are less than the “conforming loan
limit,” a cap for the mortgage amount above which the GSEs cannot secure a mortgage.!
Second, Fannie and Freddie charge lenders guarantee-fees (g-fees) when they acquire
their single-family loans. G-fees include up-front fees (one-time fees when the lender
sells the loan to the GSEs) and ongoing fees (paid each month over the life of the loan).
Since 2007, Fannie and Freddie have also been required by FHFA to charge "loan-level
pricing adjustments” as part of the g-fees. The LLPAs vary by borrower FICO score, the

loan-to-value ratio for the home, and by mortgage product type.

G-fees are critical for ensuring the safety and soundness of Fannie and Freddie—and
they cover four important costs of providing the credit guarantee. These costs include
the expected costs of default, a small (10 basis points) fee that goes to the Treasury,

the costs of administrative expenses, and the costs of holding the capital necessary to
protect against the potential of catastrophic losses from loan defaults. The final cost is by

far the most significant and a clear lever for pricing based on climate risk.

Stakeholders interested in climate change and

the residential real estate market should submit
comments encouraging FHFA to include climate risk
in capital requirements, carrying this risk through
to g-fees, and therefore prices.

At the end of 2019, FHFA announced they would be re-proposing the so-called
Enterprise Capital Rule, which determines the amount of capital the GSEs should hold
to properly support their risk and ensure that taxpayers will not have to foot the bill

Iin another economic downturn. When FHFA notices this rulemaking, they should

T This cap can vary based on geography (it increases in more expensive real estate markets).
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encourage the solicitation of comments on what kind of capital would be required to
cover a climate-induced housing crash. Stakeholders interested in climate change and
the residential real estate market should submit comments encouraging FHFA to include
climate risk in capital requirements, carrying this risk through to g-fees, and therefore
prices. Ensuring that mortgage pricing reflects climate risk will begin the process of
adaptation and retreat, in part by decreasing the cost of purchasing in areas with the

lowest climate risk.

FHFA also has another lever for facilitating pricing based on climate risk—their control
of private mortgage insurance standards. To insure loans acquired by Fannie Mae and
Freddie Mac, private mortgage insurers must meet FHFA's Private Mortgage Insurer
Eligibility Requirements (PMIERs). PMIERs include a requirement to ensure that insurers
have adequate liquidity (and the ability to pay claims) during periods of economic

stress (i.e., a capital requirement) and a requirement to identify, measure, and manage
exposure (Freddie Mac 2018). Once FHFA finalizes their Enterprise Capital Rule to
include an accounting of climate risk, they should carry this through to the mortgage

insurance market by repurposing the capital rules for PMIERSs.

Pricing for climate risk is a form of geographic risk-based pricing and should be
undertaken thoughtfully and cautiously, with an eye toward minimizing disparate
impacts. The notice-and-comment process for rulemaking can be a good forum for
ensuring that many parties have the ability to comment on this proposal, including fair
housing experts and advocates, climate scientists, and local officials from areas that
would be most impacted by this type of pricing. Members of frontline communities
should provide input as well. FHFA and commenters should also consider whether
climate pricing should be fixed or variable across different geographies and perils and

whether the fee should be administered on a one-time or ongoing basis.

Ensuring that climate risk is priced into the mortgage insurance and secondary
mortgage markets will have a considerable impact on prices in the residential real
estate market. Although (appropriate) risk-based pricing isn't the only tool at regulators’
disposal for managing adaptation and retreat, it is a critical one. All market actors, from
developers to lenders to investors to homeowners, will immediately respond to price
increases, decreasing the likelihood that new properties will be built and purchased in
areas at risk of chronic coastal and river flooding, wildfires, and other perils. Although
risk-based pricing may facilitate retreat in some of the most at-risk communities, it can

also facilitate investment. Accurate pricing based on climate risk implies discounted
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rates for properties at certain elevations and in safer geographies, making new
investments in those areas more cost-effective. It also reverses the current trend of
homeowners in safer areas subsidizing homeowners in riskier areas. FHFA could even
begin to incentivize properties that meet certain construction standards (like California
has for seismic activity) using g-fees, facilitating the proliferation of adaptation and
resilience measures throughout the industry. These types of incentives could be
facilitated by incorporating climate readiness into appraisal standards in the Uniform
Appraisal Dataset at the GSEs.

Accurate pricing based on climate risk implies
discounted rates for properties at certain elevations
and in safer geographies, making new investments
in those areas more cost-effective.

Changing capital requirements is not a small feat, and lobbying efforts by those with
short-term financial stakes in the status quo will be vociferous. But the task is made
somewhat easier by the fact that the GSEs are under the conservatorship of FHFA, which
regulates underwriting and lending decisions, obviating the need for Congress to pass
legislation to allow the GSEs to begin making these critical moves. FHFA has a statutory
obligation to 1) ensure the safety and soundness of the enterprises and 2) foster a liquid
national housing market (Federal Housing Finance Agency 2015). Any attempts to better
understand their climate exposure and any moves they might make to better price
climate risk into the mortgage market would surely meet these statutory objectives.

To ensure that FHFA prioritizes incorporating climate risk into the rules for mortgage
insurance and guarantee fees, Congress should continue to exercise their oversight
authority over FHFA. These changes will help to prepare homeowners, taxpayers, the

mortgage market, and the GSEs for a climate-induced housing crash.

FRONTLINE EQUITY REDISTRIBUTION AND INVESTMENT FUND

Accurate pricing based on climate risk will result in substantial home price declines in
certain areas and is likely to precipitate broader disinvestment in those neighborhoods
and communities as well. But so too will increasingly frequent and severe storms.

Federal and local policymakers must prepare for oncoming blight, defaults, foreclosures,
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abandoned properties, and shrinking tax bases. Many homeowners will be literally, and
financially, underwater. Even homeowners who narrowly escape physical damage to
their properties could still see their hard-earned equity vanish as neighboring vacancies
drive down prices. But simply implementing risk-based pricing to encourage retreat
won't be enough. Policymakers must pair pricing changes with robust investments

in infrastructure in new communities and with a program to redistribute equity fairly

to homeowners in frontline communities that will be most impacted by these pricing

changes and may have the least ability to leave.

Policymakers must pair pricing changes with robust
investments in infrastructure in new communities
and with a program to redistribute equity fairly to
homeowners in frontline communities that will be
most impacted by these pricing changes and may
have the least ability to leave.

One option for ensuring that individuals who have built equity over decades don't see
their wealth evaporate after the storm is to set up a well-resourced, federally financed
and administered frontline equity redistribution and investment fund to give some
equity back to these homeowners if they are willing to relocate. Frontline Equity
Redistribution and Investment (FERI) program funding could be loosely based on the
Hardest Hit Fund the Obama administration set up in the wake of the housing crash in
2011 to help assist communities with particularly high rates of unemployment (above
the national average) and house price depreciation (at least 20 percent). These funds
went to 18 states and the District of Columbia and were used for principal reduction,
blight elimination, and to assist homeowners who were transitioning out of their homes

and into more affordable residences.

Homeowners in areas where sea-level rise renders houses uninhabitable or where the
continued frequency of disasters like wildfires and floods makes rebuilding illogical
would be eligible for the program, but only residents who were located in these regions
prior to the creation of FERI would be eligible for funding to prevent any moral hazard.
Funding could be used to allow the federal government to buy out homeowners in
markets at risk of being hit hard by climate change. To ensure that these homeowners

could recoup some of their lost equity, the government would buy these homes at
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a price point between the current market value and the price the home would have
been expected to sell for prior to climate-induced price declines. This equity recovery
premium would incentivize retreat but do so in an equitable way to help homeowners

and families relocate to safer and more secure housing.

The design details of this type of program will be incredibly important, and federal
housing officials, members of Congress, climate justice leaders, fair housing authorities,
climate scientists, homeowners in frontline communities, and city officials should
develop them jointly to ensure that the voices of all stakeholders are heard. Though

the devil will be in the details, the program'’s “North Star” should be simple: ensure that
the funds are used to redistribute equity in a way that addresses the disparate impact

of climate change on low-communities and communities of color, based on the

preferences of members of those communities.

A fund of this nature can—and should—be set up now, to manage retreat before a storm
hits by compensating homeowners for relocating out of geographies that face increasing
(or continuous) risk. The fund would have precisely the opposite incentives of the NFIP,
which effectively protects the equity of an investment on the back end by allowing
homeowners to rebuild in the same location after a weather event. After a storm hits,

FERI can still be used to redistribute equity and to assist homeowners in relocating.

Managing retreat out of at-risk geographies is not enough. We must also invest in

the success of these families and homeowners in their new locations. To ensure

that homeowners have real economic opportunity and the ability to own homes

again once they relocate, the FERI program would also invest in infrastructure and
new construction in new locales and provide low- or no-cost relocation financing.
Subsidized relocation financing moves beyond just managing the fallout of retreat in
an equitable way by giving homeowners a leg up in their new community. It is also
relatively inexpensive in the current interest rate environment. The program could also
go further, offering homestead grants to relocating families, facilitating a significant
redistribution of wealth to members of communities who have been the victims of a

century of racist housing policies that put them in harm's way in the first place.

Leaving long-standing communities is emotionally and financially difficult, and
rebuilding social and economic ties will not happen overnight. Making concerted
federal investments in areas that are more resilient to climate change, and ensuring that

any new infrastructure or housing built in these locales is energy-efficient and resilient,
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as well as affordable, will help facilitate the process of adaptation and move the housing

market and our communities onto surer footing.

Homeowners in safer locales are already subsidizing
homeowners in riskier ones. Pricing based on
climate risk will help to level the playing field.

Although critics may argue that a federally funded equity redistribution fund socializes
some of the risks of climate change, our current system does too. As in the aftermath
of the housing crash, taxpayers will still be the ones on the hook for any funding

issues at the GSEs, and the taxpayers living in areas less impacted by climate change
will be paying the same as those who living in hard-hit areas. Additionally, absent
major reforms to the NFIP, taxpayers who do not live in floodplains will continue

to supplement and subsidize inadequate funding for those who do. In other words,
homeowners in safer locales are already subsidizing homeowners in riskier ones.
Pricing based on climate risk will help to level the playing field, and managing retreat
in an equitable way will ensure that the effects of those price changes don't hit frontline

communities disproportionately.
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Neither Public Nor Private Insurance Can Sufficiently
Restructure The Housing Market

Historically, policymakers who want to address the risks climate change pose to

the residential mortgage market have focused on reforming the NFIP, not the GSEs.
Admittedly, the policy solutions in this paper rely heavily on FHFA's conservatorship

of the GSEs and the GSEs’ existing authorities (e.g., g-fees, PMIERs) in the secondary
mortgage and mortgage insurance markets given their market share. But another reason
to rely on FHFA is that Congress is unlikely to address the risks climate change poses

to the residential mortgage market any time soon, since it would require a number of
members to act against their short-term political interest by imposing on their local

housing markets discipline that could dampen house prices.

As we've seen from Congress's attempts to reform the NFIP, this is an incredibly

unlikely scenario. Though Congress did finally make decades-overdue reforms to the
NFIP in 2012 to stop subsidizing building in flood-prone areas, they went on to reverse
themselves in 2014, largely in response to outcries by coastal homeowners who saw
their insurance rates skyrocket. A full explanation of the NFIP is beyond the scope of this
paper, and many state, local, and federal policymakers and community members are
working to try to reform this program. Nonetheless, given that the NFIP is the nation's
largest source of weather-related insurance, it is worth explaining why the program is no

match for the scope of this problem.

There are a number of issues with the NFIP. First, the flood maps used to determine
coverage areas are outdated and inaccurate and rely on historical data that doesn't take
climate change projections and trajectories into account. The pace of climate change
is quickening, and relying on historical data will not suffice. Flawed maps have resulted
in incredibly low coverage rates for recent storms. For example, only 20 percent of
homeowners impacted by Hurricane Harvey had flood insurance. Although FEMA is
undertaking an updated mapping program, it is too early to tell whether the updated
maps will better align with flood incidence. Further, the most significant difficulty
municipalities face when updating their maps is a political one: Flood insurance drives
up the price of buying a house in Special Flood Hazard Areas (SFHASs), incentivizing

developers, realtors, and even homeowners to keep map coverage limited.
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Second, although federal financial regulatory agencies will not secure loans without
flood insurance coverage in SFHAS, coverage rates are still very low. Recent research
suggests that only about 30 percent of homeowners in SFHAs are covered by flood
insurance (Kousky 2018). According to the most recent data from FEMA, there are
currently about 5 million flood insurance policies in effect nationwide, representing
about $1.27 trillion in coverage (Federal Emergency Management Agency 2019). There
are about 41 million people living in SFHAs. Some of this coverage gap is the result

of lax enforcement, but a big part of it is that homeowners let their coverage lapse
(flood insurance needs to be renewed every year, but many homeowners fail to do
so). Additionally, nonbank mortgage lenders do not have to require that homeowners
in SFHAs purchase flood insurance since they are not regulated under the safety and

soundness requirements of federal requlators (Klimkiewicz, Hood, and Lim 2017).

Finally, the National Flood Insurance Program is woefully underfunded. Congress has
passed 14 short-term extensions of flood insurance, and there is no emerging consensus
on how to reform the program. Not surprisingly, claims are on the rise: More than

$10 billion in claims were paid out from Hurricane Sandy in 2012, and more than $20
billion were paid in 2017 for Hurricanes Harvey, Irma, and Maria. The flood insurance
program loses about $1.4 billion every year and is currently about $20 billion in debt
(Sigaud 2018). This is largely because the program'’s premiums don't accurately reflect
the risk properties face (in part, because of outdated maps), leading to shortfalls. FEMA is
currently poorly equipped to price risk given data limitations, and until recently, because
there was only a limited market for private flood insurance, commercial vendors had not

invested resources in developing better risk modeling.

Although the flood insurance program should be modernized by using better risk-based
pricing, updated maps, and predictive modeling, it is not ready to meet the enormous
challenges climate change poses to the residential real estate market, and it is strictly
limited to covering flood damage. Further, although the NFIP also requires participating
communities to adopt and enforce minimum construction standards and land
regulations to increase resilience, it is primarily a backstop (as insurance typically is) for
property damage and has not yet been used to effectively incentivize communities to
adapt to climate change. Perhaps most importantly, the program perversely incentivizes
rebuilding in high-risk areas (a form of moral hazard) at a time when policymakers

should be considering best practices for encouraging and managing retreat.
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Given the political challenges at both the federal and local levels of reforming the NFIP,
some analysts have suggested that Congress replace or supplement the NFIP with

a private market for flood insurance. This would be a mistake. First, state insurance
regulators are not up to the task of adequately protecting policyholders. Early evidence
out of the pandemic suggests that state regulators are considering new rules requiring
insurers to offer business interruption insurance coverage for COVID-19 claims because
so many policies had virus exclusions. It would have been better for state regulators to

have anticipated this type of scenario in the first place (Hay 2020).

Second, there is not a robust private insurance market covering any of the major
climate-driven perils that put residential real estate at risk. There is a small market

for private flood insurance, but these policies are largely concentrated in Florida and
primarily cover high-value homes (with property values in excess of the NFIP coverage
cap of $250,000) (Carollo 2020). Standard homeowner's insurance provides some
coverage against damage from perils including tornadoes, some wind damage, hail,
lightning, and fires, but does not typically cover floods or earthquakes, and policies
contain a number of exclusions that can limit coverage from major weather events
(Insurance Information Institute 2020). Relying on the private market for weather-
related insurance would require a massive scaling up by the private sector and assumes
that there is ready capital for this kind of project—something the very recent history of

the market for wildfire insurance in California raises serious doubts about.

The California experience calls into question the wisdom of relying on private
insurance markets for weather events that are becoming increasingly destructive and
expensive. After paying out more than $24 billion in losses for wildfires in California
in 2017 and 2018, insurers began dropping policyholders, all but admitting they'd
massively underestimated the cost of climate change. This was a stunning admission
from an industry whose profit model is entirely based on accurately predicting risk.
But insurance actuaries rely on historical data to predict future risks and simply aren't
equipped to predict the results of the relatively rapid changes occasioned by climate
change. According to the New York Times, the wildfires of 2017 and 2018 alone wiped

out a full quarter-century of the industry's profits (Plumer and Flavelle 2019).

Worries about dropped policies were so concerning that this past December, California
instated a one-year moratorium on insurers dropping customers in certain wildfire
zones covering about a million homes statewide (Serna 2019). California policymakers

are in a bind: They can allow insurers to raise prices (though state law only allows them
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to raise prices based on historical data, not predictions about the quickening pace of
future losses), potentially making insurance policies unaffordable for homeowners; or
they can let the insurers drop out of the market or go bankrupt, leaving homeowners

with no backstop, which would have devastating ripple effects on California’'s economy.

The California experience calls into question the
wisdom of relying on private insurance markets
for weather events that are becoming increasingly
destructive and expensive.

Given the substantial losses that climate-driven weather events are poised to have

on the residential real estate market, it's sheer fantasy to expect that a private market

for insurance will solve this problem. Ultimately, insurance only works well (i.e., is
profitable) when there are a small number of uncorrelated claims spread across a large
pool of policyholders. As weather events increase in frequency, the model quickly falls
apart because of the high correlation of losses from weather events affecting thousands
of policyholders simultaneously. As a result, insurers are largely looking for the exit—not

a new market.

Alternatively, some private insurers are looking to cherry-pick the lowest-risk properties
across the NFIP portfolio and leave the highest-risk properties in a distressed federal NFIP
pool—an option FEMA has facilitated under President Trump by allowing private insurers
that write NFIP policies to compete with the NFIP on their own book of business. In the
absence of a robust private market for climate change insurance (or in the presence of a
private insurance market that is only creaming the lowest-risk policyholders), and given
the limited likelihood that Congress will reform the NFIP to the extent that is needed
given the political difficulties of doing so, beginning to address these problems with the

tools of FHFA is appropriate. It may be time to abandon the NFIP altogether.

This is not to say that adjusting home prices to reflect climate risk won't have its own
growing pains. For decades, our public policy has encouraged homeownership as

the primary means of building wealth and community stability in the US, and we've
subsidized homeownership in a number of ways to accomplish this goal. Viewed
through this lens, declines in property values driven by the increased cost of purchasing
in areas at risk of severe weather have the potential to severely undercut the primary

source of wealth for Americans in heavily impacted areas. But these same areas will
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also see price drops because of actual devastation from weather events and if pricing
changes are well targeted, they will make buying homes in lower-risk areas cheaper,

facilitating more resilient investments.

Encouraging retreat through pricing is certainly a big shift. But if policymakers pair
these changes with programs to redistribute equity fairly, and also begin investing in
communities in safer geographies, they can minimize the impacts of these changes,
and even begin the process of developing more resilient communities and markets.
Ultimately, policymakers must balance their desire to encourage homeownership with
their duty to ensure that Americans are not living in harm'’s way. We can no longer
afford to conduct business as usual. We have to consider policies that manage retreat

away from the highest-risk geographies.

Ultimately, policymakers must balance their desire
to encourage homeownership with their duty to
ensure that Americans are not living in harm's way.

That said, pricing based on climate risk is largely determined geographically, raising the
specter and dark history of redlining. Climate-based blue-lining is also cause for some
concern, particularly because communities of color are already living in the highest-
risk geographies, due in part to racist housing policies. On top of this, communities of
color consistently experience disparities in access to sound infrastructure and other
public goods (Solomon, Maxwell, and Castro 2019, para.7). In the event of a natural
disaster, the road to recovery as it currently stands will be long and hard for these already
underfunded communities (Milligan 2018), and if history is any guide, local and federal

recovery efforts will come with disparate impacts of their own.

This is not a reason to do nothing; homeowners of color will almost certainly experience
the deepest economic destruction in the wake of a climate-induced housing crash and
they are less likely to have insurance or the resources to rebuild. But this is why it is so
important to design a just transition that redistributes housing wealth fairly and begin
the process of retreat and relocation now, in the light of day. It's also why any changes to
pricing should be paired with significant investments in new infrastructure and heavily-
subsidized housing opportunities for frontline communities on higher ground and out

of harm's way.
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Even before FHFA considers price changes, the results of a climate audit alone could
be startling for policymakers, homeowners, and the market. Experts on real estate
finance have suggested that the size of the risk could exceed that of the subprime crisis
(Flavelle 2019¢). The GSEs might determine that it no longer makes sense to securitize
30-year mortgages in certain parts of the country once their climate exposure is fully
understood. This could send shockwaves through the financial markets and is one

reason why the audit should be undertaken while the GSEs are in conservatorship.

But hurdling forward blindly, as the federal regulators did in the housing crash of 2006,
left Washington flat-footed, deepening the severity of the crisis. The reason the GSEs

are under federal conservatorship is because they were unprepared for the housing
crash, and Congress wanted to ensure that they were not the next time. A climate-driven
housing crash may well be "next time." The GSEs are already exposed to the risk of
climate change; it is incumbent upon them to understand the degree of their exposure,
acknowledge it, and then work to address it by accurately pricing and managing the

risks of climate-related disasters (Keys 2020).

Finally, the types of ad hoc policies bandaged together in the wake of a crisis are
especially unlikely to address the disparate impact of climate change on frontline
communities of color. The opposite is more likely. It will be impossible to put in place
policies to redistribute equity fairly if we don't take a hard look at where the greatest

impacts are likely to be and who is likely to bear the brunt of the devastation.
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Conclusion

There is no one policy that will manage the fallout from the increased frequency and
severity of climate—driven natural disasters on the residential real estate market. First
and foremost, we need to substantially curb greenhouse gas emissions. But we also
need to think through our current suite of policy responses to housing crashes and
determine which responses are likely to help homeowners and ensure that a climate-
driven housing crash doesn't result in a recession—exacerbating the already devastating
economic impacts of natural disasters. Short of that, solutions that also encourage
managed retreat should be preferred to those that incentivize continued habitation in
high-risk geographies.

Although this isn't an area that has been well-researched, this paper suggests that there

is much that federal regulators can do to address climate change with their existing tools
and through conservatorship of the GSEs, supplementing the NFIP. The FHFA should
start by collecting and disclosing the data needed to evaluate the scope of the problem.
Then they can go even further, by using their centrality and leverage in the housing
market to encourage resilience and adaptation. If mortgage pricing reflects true expected
losses, incentives to move away from riskier areas and toward safer areas will follow,
particularly if they are paired with adequate investments in new infrastructure and a well-

resourced, federally financed and administered frontline equity redistribution fund.

A balance between housing affordability and the continuation of incentives for
individuals to live and invest in harm's way must be struck soon. These changes

are likely to be unpopular, but the costs of doing nothing are significant, and the
consequences of inaction could be devastating for homeowners and communities.

We shouldn't wait for the next housing crash to act. If our lack of preparedness for the
pandemic has taught us anything, it's that keeping our heads buried in the sand won't be

an effective mitigation strategy. That's even more true in a storm surge.
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