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The next housing disaster

Global warming is coming for your house. Who will foot the bill?

THINK ABOUT the places vulnerable to climate change, and
you might picture rice paddies in Bangladesh or low-lying
islands in the Pacific. But another, more surprising answer
ought to be your own house. About a tenth of the world’s resi-
dential property by value is under threat from global warm-
ing—including many houses that are nowhere near the coast.
From tornadoes battering midwestern American suburbs to
tennis-ball-size hailstones smashing the roofs of Italian villas,
the severe weather brought about by greenhouse-gas emis-
sions is shaking the foundations of the world’s most important
asset class.

The potential costs stem from policies designed to reduce
the emissions of houses as well as from climate-related dam-
age. They are enormous. By one estimate, climate change and
the fight against it could wipe out 9% of the value of the
world’s housing by 2050—which amounts to $25trn, not much
less than America’s annual GDP. It is a huge bill hanging over
people’s lives and the global financial system. And it looks des-
tined to trigger an almighty fight over who should pay up.

Homeowners are one candidate. But if you look at property
markets today, they do not seem to be bearing the costs.
House prices show little sign of adjusting to climate risk. In
Miami, the subject of much worrying about rising sea levels,
they have increased by four-fifths this decade,
much more than the American average. More-
over, because the impact of climate change is
still uncertain, many owners may not have
known how much of a risk they were taking
when they bought their homes.

Yet if taxpayers cough up instead, they will
bail out well-heeled owners and blunt helpful
incentives to adapt to the looming threat. Ap-
portioning the costs will be hard for governments, not least be-
cause they know voters care so much about the value of their
homes. The bill has three parts: paying for repairs, investing in
protection and modifying houses to limit climate change.

Insurers usually bear the costs of repairs after a storm de-
stroys a roof or a fire guts a property. As the climate worsens
and natural disasters become more frequent, home insurance
is therefore getting more expensive. In places, it could become
so dear as to cause house prices to fall; some experts warn of a
“climate-insurance bubble” affecting a third of American
homes. Governments must either tolerate the losses that im-
poses on homeowners or underwrite the risks themselves, as
already happens in parts of wildfire-prone California and hur-
ricane-prone Florida. The combined exposure of state-backed
“insurers of last resort” in these two states has exploded from
$160bn in 2017 to $633bn. Local politicians want to pass on the
risk to the federal government, which in effect runs flood in-
surance today.

Physical damage might be forestalled by investing in pro-
tection in properties themselves or in infrastructure. Keeping
houses habitable may call for air conditioning. Few Indian
homes have it, even though the country is suffering worsening
heatwaves. In the Netherlands a system of dykes, ditches and

pumps keeps the country dry; Tokyo has barriers to hold back
floodwaters. Funding this investment is the second challenge.
Should homeowners who had no idea they were at risk have to
pay for, say, concrete underpinning for a subsiding house? Or
is it right to protect them from such unexpected, and unevenly
distributed, costs? Densely populated coastal cities, which are
most in need of protection from floods, are often the crown
jewels of their countries’ economies and societies—just think
of London, New York or Shanghai.

The last question is how to pay for domestic modifications
that prevent further climate change. Houses account for 18% of
global energy-related emissions. Many are likely to need heat
pumps, which work best with underfloor heating or bigger ra-
diators, and thick insulation. Unfortunately, retrofitting
homes is expensive. Asking homeowners to pay up can lead to
a backlash; last year Germany’s ruling coalition tried to ban
gas boilers, only to change course when voters objected to the
costs. Italy followed an alternative approach, by offering extra-
ordinarily generous, and badly designed, handouts to house-
holds who renovate. It has spent a staggering €219bn ($238bn,
or 10% of its GDP) on its “superbonus” scheme.

The full impact of climate change is still some way off. But
the sooner policymakers can resolve these questions, the bet-
ter. The evidence shows that house prices re-
act to these risks only after disaster has struck,
when it is too late for preventive investments.
Inertia is therefore likely to lead to nasty sur-
prises. Housing is too important an asset to be
mispriced across the economy—not least be-
cause it is so vital to the financial system.

Governments will have to do their bit. Until
the 18th century much of the Netherlands fol-
lowed the principle that only nearby communities would
maintain dykes—and the system was plagued by underinvest-
ment and needless flooding as a result. Governments alone
can solve such collective-action problems by building infra-
structure, and must do so especially around high-productivity
cities. Owners will need inducements to spend big sums retro-
fitting their homes to pollute less, which benefits everyone.

Wie het water deert

At the same time, however, policymakers must be careful not
to subsidise folly by offering large implicit guarantees and ex-
plicit state-backed insurance schemes. These not only pose an
unacceptable risk to taxpayers, but they also weaken the in-
centive for people to invest in making their properties more re-
silient. And by suppressing insurance premiums, they do noth-
ing to discourage people from moving to areas that are already
known to be high-risk today. The omens are not good, even
though the stakes are so high. For decades governments have
failed to disincentivise building on floodplains.

The $25trn bill will pose problems around the world. But
doing nothing today will only make tomorrow more painful.
For both governments and homeowners, the worst response to
the housing conundrum would be to ignore it. B
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Risk of subsidence

MIAMI

Homeowners face a $25trn bill from global warming

THE RESIDENTS of northern Italy had
never seen anything like the thunder-
storm that mauled their region last sum-
mer. Hailstones as big as 19cm across pum-
melled Milan, Parma, Turin and Venice.
Windows were broken, solar panels
smashed, tiles cracked and cars dented.
The episode cost the insurance industry
$4.8bn, making it the most expensive natu-
ral disaster in the world from July to Sep-
tember (the figures exclude America,
which collates such data separately).

Yet insurance executives, although
smarting, were not surprised. Climate
change is making such incidents much
more common. In the decade from 2000 to
2009 only three thunderstorms cost the in-
dustry more than $1bn at current prices.
From 2010 to 2019 there were ten. Since
2020 there have already been six. Such
storms now account for more than a quar-
ter of the costs to the insurance industry
from natural disasters, according to Swiss
Re, a reinsurance firm. In Europe, not

known for extreme weather, losses have
topped $sbn a year for the past three years.

Climate change is doing vast damage to
property all around the world, and not al-
ways in the places or the ways that people
imagine. Hurricanes, wildfires and floods
are becoming more common and more se-
vere—but so are more mundane banes. In
London, for instance, the drying of the clay
on which most of the city stands during
summer heatwaves is causing unexpected
subsidence, landing homeowners with big
bills. A similar problem afflicts Amster-
dam, where many older buildings are built
on wooden piles inserted into the boggy
soil in lieu of conventional foundations.
Extended dry spells in summer are lower-
ing the water table, drying out the piles
and exposing them to the air. This allows
the piles to rot, prompting the buildings
above to sag. Unlucky homeowners can be
saddled with bills of €100,000 ($108,000)
or more for remedial work. And on top of
the expensive repairs climate change is
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foisting on homeowners comes the likeli-
hood that governments will oblige them to
install low-carbon heating and cooling, or
improve their homes’ energy efficiency,
adding yet more to their costs.

Money pit
The upshot is an enormous bill for proper-
ty-owners. Estimates are necessarily
vague, given the uncertainties not just of
the climate but also of government policy.
But MscCI, which compiles financial indi-
ces, thinks that over the next 25 years the
costs of climate change, in terms both of
damage to property and of investments to
reduce emissions, may amount to almost a
tenth of the value of the housing in institu-
tional investors’ portfolios. If the same
holds true of housing in general, the world
is facing roughly a $2strn hit.

The impending bill is so huge, in fact,
that it will have grim implications not just
for personal prosperity, but also for the fi-

nancial system. Property is the world’s »
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most important asset class, accounting for
an estimated two-thirds of global wealth.
Homes are at the heart of many of the
world’s most important financial markets,
with mortgages serving as collateral in
money markets and shoring up the bal-
ance-sheets of banks. If the size of the risk
suddenly sinks in, and borrowers and lend-
ers alike realise the collateral underpin-
ning so many transactions is not worth as
much as they thought, a wave of re-pricing
will reverberate through financial markets.
Government finances, too, will be affected,
as homeowners clamour for expensive
bail-outs. Climate change, in short, could
prompt the next global property crash.

At present the risks of climate change
are not properly reflected in house prices.
A study in Nature, a journal, finds that if
the expected losses from increased flood-
ing alone were taken into account, the val-
ue of American homes would fall by
$121bn-237bn. Many buyers and sellers are
simply unaware of the risks. When these
are brought home, prices change. A study
published in 2018 in the Fournal of Urban
Economics found a persistent 8% drop in
the price of homes built on flood plains in
New York following Hurricane Sandy,
which caused widespread flooding in 2012.
Properties just inside zones in California
where sellers are required to disclose the
risk of wildfires cost about 4% less than
houses just outside such zones.

In many cases, the risks climate change
poses to property are only slowly becom-
ing apparent—as with London’s geology.
The distinctive yellowish bricks with
which many houses in the city are built are
made from the clay on which the houses
stand. It is good to build with, but recently
has proved not so good to build on. During
the now-milder winters, there is higher
rainfall, since warmer air can hold more
moisture. As the clay absorbs the rain, it
expands. Warmer summers then dry it out
again, causing the ground to contract.
That would not be a problem if the expan-
sion and contraction were uniform, says
Owen Brooker, a structural engineer. But
they are not, owing to trees, which suck up
moisture in their vicinity. The resulting va-
riation in the accordion effect causes the
ground to buckle and twist in places, and
the houses above to list and crack.

Two-fifths of London’s housing stock,
1.8m homes, will be susceptible to subsi-
dence by 2030, according to the British
Geological Survey. Other nearby cities,
such as Oxford and Cambridge, are also at
risk (see map). Remediation, often by in-
stalling concrete underpinning, typically
costs around £10,000 ($12,500) but can be
much more. PWC, a consultancy, estimates
that British home insurers will be paying
out £1.9bn a year on subsidence claims by
2030. “To be honest the insurance compa-
nies would do themselves a good service
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by making people aware,” says Mr Brooker.

Analysts call the direct impacts of cli-
mate change, such as this “shrink-swell” ef-
fect, physical risks. Some, like shrink-swell,
are chronic. Others are acute, such as hur-
ricanes, floods and wildfires. In either case,
not only can a house be completely de-
stroyed, but the ongoing risk of further
such calamities can make it hazardous to
rebuild in the same place. Even the sim-
plest of changes in the weather can make
houses uninhabitable: only a small minor-
ity of Indian homes have air conditioning,
so if the temperature rises much, many be-
come unbearably hot.

Physical risks are growing everywhere
(see chart 1 on next page). The problem is
not limited to dry, thundery summers in
Europe. According to the National Centres
for Environmental Information, a govern-
ment agency, America suffered 28 natural
disasters that did more than $1bn of dam-
age last year, exceeding the previous re-
cord of 22 in 2020. Meanwhile Typhoon
Doksuri, which hit the Philippines and

It wouldn’t happen in Tokyo

then southern China last year, was the
most costly typhoon in history.

The risks are not spread evenly, how-
ever. Research conducted by the Bank of
England in 2022 found that just 10% of
postcode districts, each roughly the size of
a small town, would account for 45% of the
mortgages that would be impaired if aver-
age global temperatures reached 3.3°C
above pre-industrial levels, largely because
of the increased risk of flooding in those
places. For similar reasons, a back-of-the-
envelope calculation suggests that roughly
40% of the value of property in Amsterdam
could be wiped out by physical risks com-
pared with just 7% for Tokyo.

Data are scarcest for the impact on
poorer countries, but many of the world’s
most populated cities are coastal. A study
published in 2017 by Christian Aid, a char-
ity, suggests that in terms of population
Kolkata and Mumbai in India and Dhaka
in Bangladesh are the most exposed to ris-
ing sea levels. In terms of the value of prop-
erty at risk, the most vulnerable are Miami,
Guangzhou and New York.

Tokyo rose

But the risks are not fixed. They can be re-
duced, most obviously through private and
public efforts to improve preparedness.
Part of the reason that the risks to Tokyo
are low is that it dramatically improved
drainage and flood defences after Ty-
phoon Kit hit in 1966, flooding 42,000
buildings. When Typhoon Lan brought
similar amounts of rain in 2017, only 35
buildings were swamped.

In theory, house and insurance prices
should provide a clear market signal about
the risks of climate-related harm to any
given property. But even in places obvious-
ly in harm’s way, such as Miami, the signal

is often distorted. For one thing, it was only »
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» in March that Florida’s legislature ap-
proved a bill requiring those selling a prop-
erty to disclose if it had previously flooded.
Worse, there is good reason to think that
home insurance in Florida is underpriced.
Most Floridians would gasp at such a no-
tion: according to Insurify, an insurance
company, the average annual premium for
a typical single-family home in the state is
likely to hit $11,759 this year. Yet even with
such swingeing rates, several private home
insurers have gone bust or withdrawn from
Florida in recent years.

The state government, however, shields
homeowners from the market through a
state-owned insurer of last resort, which
provides policies to homes that private in-
surers will not cover. Citizens Property In-
surance Corporation has become Florida’s
largest home insurer (see chart 2). Its expo-
sure is now $423bn, much more than the
state’s public debt—and all on houses that,
by definition, other insurers deem too risky
to cover. This suggests that Citizens has
been providing a big subsidy to homeown-
ers from taxpayers. Flood insurance under-
written by the federal government suffers
from similar flaws. First Street Foundation,
which aims to track the threats to Ameri-
can property from climate change, calcu-
lates that home values in West Palm Beach,
a glitzy city up the coast from Miami,
would fall by 40% if owners had to pay the
true cost of insuring against hurricanes
and floods. That would wipe out many
homeowners’ equity and leave lots of mort-
gages without adequate collateral.

Yet Miami’s property market is boom-
ing. A forest of apartment buildings is ris-
ing around the city. Over the past five years
house prices have leapt by 79%, according
to the Case-Shiller index. If the market is
sending any signal about the risks of cli-
mate change to property, it is to relax.

To make matters even worse, physical
risks are not the only peril climate change
presents to property-owners. There is also
“transition risk”, which refers to the pos-
sibility that governments may oblige
homeowners to renovate in ways that re-

duce the carbon footprint of their proper-
ties. Such policies can lead to substantial
costs. Germany’s coalition government, for
example, had planned to ban new gas boil-
ers from the beginning of this year, which
would have landed lots of homeowners
with costs of €15,000 or more, even after
subsidies. (The policy caused such an
uproar that the changes were watered
down and delayed last year.)

If governments stick to their emissions
targets, costly mandates will return. Build-
ings account for 18% of the world’s energy-
related emissions, largely through heating
in winter and cooling in summer. The In-
ternational Energy Agency, a watchdog,
estimates that annual investment of
$574bn will be needed for energy efficien-
cy and clean technologies in building by
2030, more than double the $250bn invest-
ed in 2023. Environmental policies can also
raise electricity bills, increasing homeown-
ers’ costs in a different way.

Quantifying transition risks is tricky. It
is hard to know how much residential
property there is in the world, says Bryan
Reid of MSCI, let alone how green policies
may affect its value. His firm’s modelling
suggests that, if governments imposed
policies intended to limit the rise in tem-
peratures above the long-term average to
1.5°C, the costs would amount to 3.4% of
the value of housing held in investment
portfolios. That is lower than the 6% toll
that MSCI's modelling suggests physical
risks will take, but still substantial.

The more serious governments become
about curbing emissions, the greater the
transition risks (although in the long run,
such policies should reduce physical risks).
At the climate summit in Dubai last year
Emmanuel Macron, France’s president,
called for the European Central Bank to in-
troduce two separate interest rates, one for
“brown lending” for investments in fossil
fuels and one for “green lending”. Banks
that have committed to reducing the emis-
sions associated with their lending will
need to ensure that their portfolio of mort-
gages aligns with their targets. Draughty,
natural-gas-guzzling homes could face a
higher cost of finance than greener ones
and consequently sell for a discount.

In the long run there is a good chance
that both physical and transition risks will
land with governments. Carolyn Sousky, of
the Environmental Defense Fund, a pres-
sure group, imagines a scenario in which
multiple natural disasters strike different
parts of America at the same time. That
could lead to a sudden increase in insur-
ance prices across much of the country
and a slide in property values. Homeown-
ers unwilling to pay a fortune to keep living
in a disaster zone might simply hand the
keys to their houses back to their mort-
gage-providers, which could in turn face
losses owing to the fall in prices.

America’s  state-backed  mortgage
giants, Fannie Mae and Freddie Mac, re-
quire borrowers to have home insurance. If
their customers cannot afford it, the pair
could suffer a wave of defaults. “We’re
acutely aware of it,” says Dan Coates, the
acting chief of staff at the Federal Housing
Finance Agency, which oversees Fannie
and Freddie. “There are plenty of stopgaps
in place to keep that cascade of bad events
from having the consequences that we all
worry about,” he adds, pointing to federal
disaster-relief payments and a potential re-
peat of the forbearance that Fannie and
Freddie offered homeowners during the
covid-19 pandemic. But such measures
would in effect transfer risks from home-
owners to the federal government.

Mortgaging the future

In democracies where most voters own
their homes, politicians have an incentive
to shield homeowners from the bill from
climate change for as long as possible. Ger-
many’s coalition government, which has
struggled to recover from the row over gas
boilers, is considered a cautionary tale.
Procrastination is also a reflection of the
global logic of climate change: even if a
government introduces stringent mea-
sures to cut emissions in its own country,
that does not necessarily reduce global
emissions and therefore physical risks. No
amount of investment in energy efficiency
in German homes, for instance, would
have prevented the floods in 2021 that
caused more than $40bn of damage.

Yet the longer governments protect
homeowners from the risks the larger they
become. Vulnerable places like Miami
grow even as climate change intensifies,
with new arrivals assuming that taxpayers
will defray the ballooning future costs. At
some point, that assumption will become
untenable, with unpredictable conse-
quences. Climate change is often cast as
something happening to other people, in
faraway places and in desperate circum-
stances. But for much of the rich world, the
costs are starting to come home. W
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