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Introduction

In April 2025, more than thirty local government officials, academics, and private and
nonprofit sector stakeholders convened in Cambridge, Massachusetts to discuss new and
growing risks posed by climate change. The effects of climate change include rising sea levels
and chronic flooding, heat waves and drought, and an expanding range of extreme weather.
From Westernport, Maryland, to Miami-Dade County, Florida, and Carlsbad, California,
these increasingly predictable events will subject infrastructure to stressors it was not built
for and pull resources away from—or worsen—other pressing issues.'

The burden of responding will fall mostly on local governments that are already responsible
for the majority of the country’s infrastructure spending as well as everything from garbage
pickup to policing and schooling.? Perhaps because they experience local governments’
work every day, Americans trust their local governments. In a 2023 poll, just 22 percent of
respondents reported a favorable view of the federal government, and only 50 percent had

a favorable view of their state’s government. But 61 percent of respondents held a favorable
opinion of their local government.?

At the convening in Cambridge, which was co-organized by the Carnegie Endowment for
International Peace and Insurance for Good, local government representatives spoke about
the obstacles that must be overcome to manage risk. Much of the conversation concerned
money. Adapting to climate change and managing climate risk are costly endeavors,
especially for local governments with limited capacity. In many jurisdictions, fiscal
challenges are already putting infrastructure and services under increasing stress.*



Resources are already limited as governments work to cover pension payments, police
salaries, and pothole repairs. To pay for public services, local governments rely on taxes and
transfers from state and federal governments (which in turn finance debt).> At more than 66
percent of local general revenues, local taxes are by far the biggest source of local government
funding, and 72 percent of those revenues are generated from property taxes.® The
difficulties local governments face will increase as their revenue streams grow less reliable
and federal assistance more uncertain.

Areas that face high climate risk (for example, from flooding or hurricanes) are beginning

to experience declines in property values.” These will hurt property tax revenues.® Higher
maintenance expenses and costs from natural disasters will also affect the attractiveness

of municipal bonds, another crucial layer of funding for local governments.” If and when
climate risk is fully priced into bond ratings, issuing debt will become more expensive.

At the same time, the federal government is drawing back from supporting both climate
adaprtation and disaster aid, leaving gaps local governments may not have the capacity to fill."

Ultimately, climate risk may change the demographic map. Communities that become less
livable—from chronic inundation by high tide floods, for example—will see some residents
leave. Some homes may be salvageable through investments that only the wealthy will be
able to bear, while in other areas, insurers’ inability to offer insurance at marketable prices
will create economic pressures on property values even before the physical effects of climate
change are fully felt.

Some homes may be salvageable through investments that only the wealthy will be able
to bear, while in other areas, insurers’ inability to offer insurance at marketable prices will
create economic pressures before the physical effects of climate change are fully felt.

I [ocal governments need to plan how they will respond
to physical climate risks and their effects on insurance,

Some homes may be property markets, and fiscal capacity. At the core of
Salvageabl e through SlgCCCSSfll'lll' r;sponses w.iu be Eoliltcilclz;lly d.iﬂ:fc'ultdd;cisions
. about which communities should be prioritized for
investments that 0I1|y the investment in resilience and adaptation. To make these
wealthy will be able to bear decisions and offer high-quality public services and
. . : support to lower-income citizens, local governments need
while in other areas, INSUrers’ comprehensive frameworks for managing climate risk.
Inablllty to Off_er InSL!rance at Our conversations with municipal and state leaders,
marketa ble prices W|“ create nonprofits, insurers, and academics have emphasized the
economic pressures before need for guiding principles to enable local governments
without adaptation plans—the vast majority—to manage
the phySIcal effects of Cllmate their climate risk." In this piece, we draw on those
chan ge are fUIly felt conversations to make three recommendations.
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* Data transparency and metrics: Local governments should prioritize understand-
ing granular climate risk within their jurisdictions, seek more transparency from
insurers to understand how physical climate risks affect consumers financially, and
set standards for measuring progress on adaptation.

* Risk reduction and transfer: Local governments should work with credit rating
agencies to support investments in risk reduction, partner with insurers to incentiv-
ize household-level risk mitigation, and ask insurance regulators to expand the range
of property and casualty insurance products that are available.

* Adaptation governance: Local governments should consolidate adaptation gover-
nance to provide for clear lines of authority and establish an investment priorities
framework guided by the data and metrics they have established.

The last section of this paper lists outstanding research questions local governments may
need answers to in order to manage climate risk. These questions can prompt researchers
to study how physical climate risk affects economic and social systems. The results of this
research will aid local governments.

Data Transparency and Metrics

To manage climate risk, local governments need two broad categories of data. Granular
climate data should be used to understand present and future physical climate risks. Pricing
and transaction data from insurance firms and other private companies are necessary to
build a picture of how risks are translated into premiums, coverage limits, deductibles, and
debt ratings that affect residents and businesses.

Invest in Granular Climate Risk Datasets and Climate Models

Both local governments and private companies rely on federal climate models and data
collection to understand the risks of events from sea level rise to natural disasters. This data
is vital, but limited. For example, the Flood Insurance Rate Maps (FIRMs) published by the
Federal Emergency Management Agency (FEMA) are well-suited to depicting riverine and
coastal flood risk but lack information about risks such as groundwater and interior (when
rainfall enters building spaces) flooding,.

These gaps matter to local governments and their residents. Interior flooding is less costly
than catastrophic flooding, but more common. It is particularly problematic for low-
income households, which often lack the cash reserves to cover uninsured damage.'> When
managing fires, poor data coverage can affect whether a home is considered safe enough to
insure or vulnerable to wholesale conflagration."”
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Gaps in data coverage, climate and otherwise, make it more difficult to formulate and
implement effective policies.”* Policymakers end up working with inadequate information.
Local governments can help solve this problem by building out granular data about climate
risks, from floods to fires, that enable prudent policymaking, inform the public, and improve
private-sector decisionmaking. Models based on this data will require both funding and
talent. Their development is often best achieved in partnership with other local governments,
universities, or nonprofit organizations.” But the benefits of spending modestly on developing
localized climate risk models dwarf the costs.' (In Appendix A, the efforts of three jurisdictions
are described to fill gaps in mapping and understanding climate risk.)

Improve Data Sharing Between Insurers and Local Governments

Understanding the effects of climate change requires more than information about physical
risks. It also requires assessing how climate risks affect private-sector decisions that matter
to consumers. Insurance costs are affected by climate change; insurance costs are, in turn,
crucial to property transactions and development."” Local and state governments are called
on to manage the fallout when consumers lose coverage or face price hikes. As of now,
though, they know very little about how climate risk is factored into changes in insurance
pricing, terms, or offerings. This stymies collaboration that might otherwise incentivize risk
reduction and preserve insurable communities.

To manage climate risk, local governments need to understand local insurance markets and
how they are likely to change.

Local governments and insurers should work toward more transparent data sharing. To
manage climate risk, local governments need to understand local insurance markets and how
they are likely to change. Property and casualty insurers should educate local governments
about how insurance policies are formulated, what data is used to calculate risk, and where
price increases and nonrenewals are taking place. By encouraging transparency in real-

time data, both sides can work toward safeguarding insurable markets and lowering and
communicating risk.

I This need not be done on a one-to-one basis. When dealing

with smaller local governments, it may be more useful to

To manage climate risk, communicate through regional planning associations that
local governm ents need to make recommendations for large-scale public systems such

as water resources or public services.”® This can reduce the

understand local insurance bariers o transparent communication and put information
markets and how they are in the hands of government bodies with the capacity to

. make use of it. Where insurers are reluctant to share data,
||ke|y to cha NgEe. state insurance commissioners may need to set rules for
data sharing that protect insurers’ trade secrets while still
making sufficiently detailed information available to local
governments in need of it.
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Set Metrics to Track Adaptation Progress

Tracking the progress of adaptation efforts and translating them into intelligible terms

is challenging.” There is no one metric to measure adaptation that can be used the way
carbon emissions are used to measure climate mitigation.”® Adaptation can be social,
economic, infrastructural, or environmental.”' Local governments need to set standards for
tracking adaptation that are well-suited to their geographies but also broadly communicate
how much more resilient a community could be after investments in adaptation. In a
flood-prone community, such a metric could be the increase in thousands of gallons of
stormwater captured by green infrastructure after an adaptation investment.”* The purpose
of metrics is to show consumers, from residents to credit rating agencies, the measurable
impact of adaptation on their lives. Adaptation planning and projects should be prioritized
based on such metrics.

Risk Reduction and Transfer

Insurance allows us to shift the costs of risk away from people and entities—risk
transfer—to an insurer. Insurance works only in a given pool of policyholders where risks
are uncorrelated and of the right size. If a risk is too predictable and frequent, it no longer
makes sense to pay an insurer to bear it. The risk-exposed party is better off handling

the risk themselves by saving money to pay for the cost of recovery—and avoiding the
transaction costs of insurance—or reducing their risk. If risks are too small, transaction
costs will likely be greater than the value of being protected against the risk. If a risk

is highly correlated across policyholders, insureds may be unwilling to pay enough to
insurers to justify covering that risk. And if a risk is too large and too uncertain, it is likely
uninsurable. Insurers will be unwilling to bear the risk because the premiums they collect
may not be enough to make a profit.

Collectively, climate risks fall into all of these categories and shrink the insurable market.
Sunny-day flooding is uninsurable because of its predictability and frequency, as well as its
relatively low cost. Wildfires are a highly correlated risk: if a house burns, a neighborhood
may go with it. Hurricanes that devastate expensive cities may be too damaging to

protect against.

There are two viable strategies for creating insurable markets. One is to explore innovative

approaches to risk transfer. The other is to make hard choices that reduce physical climate
risk, lowering the size of the risks that need to be insured.
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Work With Credit Rating Agencies to
Prioritize Investments in Risk Reduction

For more than a decade, credit rating agencies have been asking jurisdictions that are
obviously exposed to climate risk—like Hoboken, a New Jersey city devastated by Hurricane
Sandy in 2012—how they are reducing their risks.”* Some municipalities, such as Seaside
Heights and Toms River, also in New Jersey, have seen their credit ratings downgraded as a
consequence of disasters that highlighted high risk and low preparedness.?* More prepared
communities, such as those in the Hampton Roads area of Virginia, have been spared
downgrades after clearly communicating their risk management plans.”

In the near future, more local governments will see their resilience to physical climate risks
affect their credit ratings, and therefore limit their access to the municipal bond market.

In the near future, more local governments will see their resilience to physical climate risks
affect their credit ratings, and therefore limit their access to the municipal bond market.
Low resilience will raise concerns about revenue stability, default risk, and an area’s long-
term vitality. The credible possibility of physical climate risk resulting in credit downgrades
should be harnessed to build support for action on adaptation.

In some cases, a credit rating agency may not know enough about a community’s risk
exposure—because there has been no recent disaster, for example—to ask the right
questions. A shortage of informed questions can be a double-edged sword. Insufficient rigor
on the part of credit rating agencies can result in capital flight if extreme weather does hit
and cause visible damage that undermines investors” trust that they will be paid back.

There are understandable concerns at the local government level about sharing vulnerability

assessments with credit rating agencies for fear of credit downgrades. But in a world of

rising risk, the news is shifting from the existence of risk—now almost a constant—to how
well local governments are preparing for it. Local

I 5O crnments should focus on educating credit rating

agencies about their investments in risk reduction and

In the near future, more local how they improve long-term creditworthiness.

governments will see their

Insurers and catastrophe modelers can contribute to

resilience to physical climate these efforts by providing third-party standards for

risks affect their credit ratings,

grading community-level risk reduction investments
such as green infrastructure or levees. As catastrophe

and therefore limit their access modelers begin to incorporate community-wide

to the municipal bond market.

risk reduction into their assessments of climate risk,
insurers and credit rating agencies will follow.
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Partner with Insurers to Provide Incentives for Risk Reduction

A problem faced by local governments seeking to incentivize risk reduction at the individual

or community level is that there are often high costs and unclear rewards. Some states, such as
Alabama, mandate premium discounts for homes with risk reduction features such as roofs pre-
certified by the Insurance Institute for Business and Home Safety (IBHS).?® Many states do not,
meaning a homeowner can make the right choices for risk reduction and not see their insurance
costs go down.

More states should pass legislation that calls for premium discounts or offers incentives for
property owners who invest in a certified risk reduction practice such as IBHS’s FORTIFIED
roofs or Wildfire Prepared Home standard.?” State-chartered wind pools and Fair Access to
Insurance Requirements (FAIR) plans can encourage the adoption of risk reduction through
grants and voluntary premium reductions.” In South Carolina, the South Carolina Safe Home
Mitigation Grant Program makes upfront grants to homeowners in coastal counties to retrofit
their homes for hurricane and wind damage resistance.”” The grants, which range from $3,000 to
$7,500, defray the cost of meeting standards such as FORTIFIED.

IBHS and property and casualty insurers can do more themselves to convince property owners
to invest in risk reduction. In the wake of the January 2025 Los Angeles fires, IBHS released the
Wildfire Prepared Neighborhood Technical Standard.*® Insurers can and should offer premium
reductions to property owners in neighborhoods compliant with certification standards to speed
the adoption of risk reduction practices that save lives and lower insurers costs.

Ask Regulators to Create Markets for Innovative Property
and Casualty Insurance Products

New kinds of insurance are becoming available to consumers. The most well-known is consumer-
level parametric insurance, which makes payouts to policyholders based on whether an objective
threshold has been crossed, rather than how much damage has been sustained. In Puerto

Rico, which created a regulatory environment for (small-dollar) parametric insurance in 2020,
products offered by the fintech Raincoat have successfully made payouts following hurricanes.”
This year, Puerto Rico has also taken out its own parametric insurance policy to protect against
hurricanes or earthquakes.*

Nonprofits have begun to explore using parametric insurance policies on behalf of entire
communities, in what is called community-based catastrophe insurance (CBCI).*® Policies taken
out by a community foundation in Miami and the Center for New York City Neighborhoods in
New York City were intended to secure insurance access for smaller nonprofits and low-income
homeowners, respectively, who would not have been able to get insurance by themselves.**

A similar concept is being explored in Norfolk, Virginia, where the city has sought to find
reinsurers who will sell it a parametric insurance policy that could be used to keep residents

on flood insurance by compensating them for the cost of their deductibles.
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In Miami and New York City, the CBCI policies did not ultimately pay out because the
policies’ trigger conditions were not met. This is a persistent challenge faced by holders of
large-scale parametric insurance policies. The Caribbean Catastrophe Risk Insurance Facility
(CCRIF) has explored novel triggers that kick in when multiple events combine to produce
adverse environmental conditions.”> CCRIF’s example can serve as a model for parametric
insurance policy design in the United States.

Local governments need their state insurance commissioners to innovate, as Puerto Rico
has done. By creating regulatory sandboxes for insurance products or by publishing new
regulations that permit innovative insurance products, states can make immediate liquidity
available to more of their residents and support local governments seeking to adapt to
climate change.*

Adaptation Governance

Climate change is leading to risks that run the gamut of local governments’ responsibilities,
revenues, and obligations. For local governments to effectively manage these risks, there
must be coordination between government agencies and a clear framework for balancing the
trade-offs of managing climate risk. Appendix B shows examples of how cities are navigating
this process.

Consolidate Adaptation Governance and Establish
an Investment Priorities Framework

Local governments are already responsible for the vast majority of infrastructure investment.
They should streamline how they manage climate risk and funding for adaptation into

those decisions. There should be a single point of contact within the local government

with responsibility for adaptation and authority over sufficient budget and staff to carry

out adaptation projects. In many cities, planning and finance officials do not coordinate.
Because such an office would need to set investment (and disinvestment) priorities, it should
be situated in a finance or budget agency rather than a planning or environment agency. The
adaptation investment office should have staff members with the capacity to make clear-
eyed assessments of the costs of various climate risks and the costs of adaptation. The office
should have authority over other departments’ decisions where appropriate.

The purpose of adaptation governance is to optimize for reducing both physical climate risk
and the costs of risk and adaptation.
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The purpose of adaptation governance is to optimize |

for reducing both physical climate risk and the costs

of risk and adapration. To do this, local governments The purpose of ada ptation
will need their adaptation coordinators or offices to governance is to optimize

set priorities for investments in resilience—to choose

areas that most need to be protected, to prioritize for red UCing both physical
specific adaptation strategies, and to identify climate riSk and the costs Of
opportunities for aligning adaptation with other . .

public policy priorities. risk and ada ptation.

In his new book, North: The Future of Post-Climate America, Jesse Keenan identifies several
such strategies. In one category are triage-style strategies that focus on making assets that
are critical to life and safety resilient. Other local governments have pursued what Keenan
describes as “no-regrets adaptation strategies,” which emphasize the creation of assets, such
as parks, that have benefits beyond managing climate risk. Still others pursue “fexible
adaptation strategies” that delay the decision point for large-scale structural investments.

Once adaptation strategies and investment hierarchies are established, local governments
need to ensure investments in adaptation receive consistent funding over time. This

should be done by establishing a dedicated funding allocation at the local government
level or by securing funding through state bond banks or revolving loan funds.’” Outside
technical specialists, from state government, nonprofits, or the private sector, can help local
governments identify sources of funding and how best to use them. The receipt of state-
level funds by local governments should be contingent on the presence of an investment
framework and rigorous land use and building codes.

The corollary of an investment framework is establishing which areas will face disinvestment
over time. These will be places where the costs of maintaining the status quo are too high

to justify continued public services—for example, where roads are often swamped by the
tides—as well as areas where the risks of continued development are prohibitively expensive
from the standpoint of insurance and debt obligations. Local governments will need to move
resources and development incentives to areas targeted for prioritization. Adaptation plans
should have clear standards for their benefits, costs, and metrics of success to manage public
expectations and the political costs of disinvestment decisions. In areas where incremental
disinvestment is forecast, relocation plans should be developed for residents who wish to
move but are unsure how to navigate the process. The places that see disinvestment should
not disproportionately be low-income. For those that are, there will need to be robust and
well-resourced pathways and assistance for resettlement to other areas.
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A Call for Research

At the local government level, the conversation about managing climate risk remains fluid.
For most local governments, the challenges presented by increasing climate risk are novel
and the upfront costs are high. It is difficult for local governments to quantify the benefits
of adaptation and convince voters that spending more money now will prevent even greater
financial losses in the future.

Efforts are underway to address this gap in messaging. For example, Insurance for Good,
which assists communities and policymakers with shared resources, capacity building, and
incubation of open-source, innovative policies and programs that reimagine risk transfer

to achieve social and environmental goals, is launching a Learning Lab to offer insurance
capacity building programs to communities around the country. Much about best practices
remains uncertain, however. There is an urgent need for research on three general topics to
support local governments as they learn to manage climate risk: effects on revenue, paying
for adaptation, and low-income communities.

The literature on the effects of climate risk on revenue streams has only scratched the surface.
More research is needed to understand what the distribution of declines in property values
will look like and how this will affect property tax revenues. In the municipal bond market,
it seems that bond markets do a poor job of pricing in ex ante physical climate risk.”® The
following questions stand out:

*  Where will property values decline due to climate risk, and where will premiums
related to low climate risk compensate?

*  How much will climate risks affect local government budgets and property tax revenues?
*  Why do bond markets appear to not price in ex ante climate risk?

*  How will the effects of climate change affect local government expenditures, and
will it be possible to mitigate these costs through disinvestment or prioritization?

Local governments’ investments in resilience will benefit all of the people and companies
they protect. But some of the benefits may be asymmetric, with corporations benefiting
more than households, and all adaptation comes with a price tag. Local governments may
need ways to capture some of the benefits of adaptation to recoup the costs.

*  How can the return on investment of adaptation be conceptualized?

*  How should the benefits of risk reduction be priced, if at all, and what measures can
be used to recoup some of the costs without driving away residents or businesses?
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* How do firms respond to insurer fees or selective levies on the beneficiaries of a
particular resilience investment?

e Can zoning and development covenants, and similar tools, be used to effectively
enlist developers in adaptation projects?

Low-income communities are more likely to have suffered from environmental degradation.”
When it comes to adaptation, residents of these communities face the possibility of neglect
due to lower asset values and an inability to relocate. Local governments where a large share
of residents are low-income face constraints on financing adaptation, because tax rates can
only be raised so much and still be paid.

e Will investment prioritization frameworks consistently underinvest in low-income
communities?

*  How can local governments that serve many low-income communities finance
adaptation?

*  How can low-income households be supported in investing in resilience measures?*

e What should the guidelines for community-level resettlement be, and how will
communities be preserved?
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Appendix A: Examples of
Granular Data Collection

Washington

As of July 2025, Washington, DC, is nearing completion of its Integrated Flood Model
(IFM) project.*! The IFM is the most granular picture of coastal, riverine, and interior flood
risk in the city. By integrating hydrology and sewer system data, the model creates maps

of flood risk under multiple scenarios, including which properties have a 1 percent annual
interior flood risk, or which properties are flooded when the city gets 2 inches of rain in 6
hours. The model allows the city to consider how those maps change with future climate
conditions. Being able to map all the types of flood risk is a benefit to residents, many of
whom have the same risk of flooding as those living in a FEMA 100-year floodplain, but
do not know that because interior flood risk has never been mapped. The IFM will allow
residents to make informed decisions about insurance, home purchase or upgrades, and their
own safety.

In addition to mapping, the IFM will help the city choose where and how to build flood-
reducing infrastructure. The Department of Energy and Environment will use the IFM to
focus investment in the most vulnerable areas and will test proposed designs in the IFM
before construction to ensure projects will reduce flood risk as planned. Use of the IFM for
these purposes is already underway with the Watts Branch Flood Risk Reduction Project,
the Southwest DC Resilience Plan, and the Ivy City Resilience Plan. Information from the
IFM will also make it possible for property owners to incorporate floodproofing systems as
they prepare construction plans, or inform decisions about floodplain development.
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San Mateo County

The San Mateo County Flood and Sea Level Rise Resiliency District (OneShoreline) has
collected flood event data and developed a map of future conditions.*? The map shows which
critical infrastructure, existing or planned housing, and commercial buildings intersect with
high flood risk areas or depend on risk-exposed systems in other areas. OneShoreline plans
to combine this mapping with county-wide wildfire risk data. Through 2025 and 2026,
OneShoreline will examine how reducing risk to people and property could reduce
economic vulnerability in the county, including through possible local government-funded
insurance programs.

Jacksonville

Jacksonville is the most populous city in Florida and one of the largest by area in the United
States. It has spent $1.6 million to build a compound flood model in partnership with The
Water Institute.®* The model is running 10,000 probabilistic storm scenarios to see which
areas of the city are at persistently high risk for storm and flood damage. This data gives
Jacksonville the information to invest in policies that encourage higher-density development
in lower-risk parts of the city.
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Appendix B: Examples of Consolidated
Climate Governance

Boston

Boston faces risks related to extreme heat, stormwater flooding, and coastal flooding.
Starting in 2016, through an effort called Climate Ready Boston, the City of Boston has
developed data-informed, community-driven plans to sharpen its understanding of the
nature of these risks and the potential responses to them.** Through this effort, Boston has
developed a comprehensive plan for its coastline, focused not only on reducing flood risk,
but also on preserving waterfront access and on safeguarding local ecologies. To implement
this plan, the city anticipates capital outlays totaling multiple billions of dollars over the next
several decades. Without this investment, flood risk is projected to result in around $100
million of annual losses in the 2030s and $1.3 billion in the 2070s.

To accelerate the transition from a decade of planning to a decade of implementation,
Boston has created an Office of Climate Resilience, which leads the all-of-government
response to climate risks, and has allocated more funding in its capital budget than any
point in its history to resilience projects. Importantly, the city’s climate resilience priorities
are being integrated with its other obligations—road construction, school refurbishment,
and economic development—to combine financing sources. This is an example of what Jesse
Keenan describes as a no-regrets strategy.
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Boston shows the importance of governmental structures for integrating climate risk
management and local government functions. Climate Ready Boston enabled continuity in
Boston’s conceptualization of climate risk. In its Office of Climate Resilience, Boston has
centralized climate risk planning into a single entity that has the authority to work across
departments to prioritize financing for projects that can build climate resilience.”

Hoboken

Hoboken has invested in climate-proofing practically its entire area. This effort has been
coordinated through the office of the city’s business administrator.* In another example

of a no-regrets strategy, assets such as parks and playgrounds double as levees, stormwater
drainage, and seawalls.”” Risk reduction efforts have contributed to lower costs for property
owners in the city. Because of the central position of the business administrator’s office in
the city’s administration, the city has been able to effectively seek funding for and execute
adaptation projects simultaneously.
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