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sometimes with devastating force. Both the risks

and the costs of flooding and wind damage to sea-
side coastal communities are growing.! Rising popula-
tion and increasing development along scenic coastlines
are putting more people and more valuable property in
harm’s way. Accelerating sea level rise, which puts higher
water levels in the path of coastal storms, is a growing
threat, especially along the East and Gulf Coasts of the
United States, which have seen much higher and faster
rates of sea level rise than the global average.? Global
warming has resulted in stronger and more destructive
hurricanes in the North Atlantic, and more frequent
heavy rain events. Together, those socioeconomic and
climate-related trends are driving increased property
damage and loss along our coasts—costs that are pro-
jected only to grow in a warming world.

In the face of increasingly unmanageable risks, many
private insurers have left the coastal insurance market.
The National Flood Insurance Program (NFIP) is now
practically the sole provider of flood insurance for home

S TORMS STRIKE THE U.S. COAST EACH YEAR,
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owners and small businesses nationwide. To ensure
widespread coverage against flooding and storm damages
at an affordable cost, the federal government and many
state governments have established taxpayer-backed sub-
sidized insurance options. However, the artificially low
insurance rates that result, and other aspects of these sub-
sidized programs, have instead allowed—indeed, rein-
forced—risky patterns of land development. They have
also created perverse incentives for repetitive insurance
claims and an unsustainable level of financial exposure
for all taxpayers, who ultimately help pay for insurance
claims and disaster relief in the event of a major storm.
With sea levels projected to rise globally between at
least eight inches and more than six and a half feet above
1992 levels by the end of this century, and at a substan-
tially faster rate than at present along densely populated
parts of the East Coast, our risk of physical and financial
harm is rising rapidly, too. We urgently need to reform our
insurance system so that it can help us manage these risks
effectively, even as we invest in measures to slow global
warming and sea level rise and prepare for their impacts.



Introduction

On Aug 29, 2005, Hurricane Katrina
made landfall near Buras, Louisiana, caus-
ing storm surge flooding of 10 to 28 feet
above normal tide levels along portions of
the Alabama, Louisiana, and Mississippi
coasts (NOAA 2011).3 The surging waters
destroyed many homes and structures,
with the damage extending several miles
inland. They overtopped and breached
levees in and around New Orleans,
inundating much of the city to depths of
up to 20 feet (NOAA 2011). When the
wind and water finally retreated, they left
behind 1,200 dead, billions of dollars in
damage, and thousands of home owners
trying to pick up the pieces of their lives
(NOAA 2011). In a world of rising seas,
flooding from storm surge is projected

to happen ever more frequently along

our coasts, requiring that we face hard
questions: How can we better prepare

for, respond to, and recover from such
damaging events? Why are coastal com-
munities increasingly at risk? The focus of
this report is how we can more effectively
harness insurance as a tool to help manage
our risks.

Homes and businesses along the
coasts of the Pacific and Atlantic Oceans
and the Gulf of Mexico face unique
risks of loss and damage because of their
proximity to the sea. A primary threat
is sea level rise, which magnifies coastal
storm surges, flooding, inundation, and
erosion, as well as damage from high
winds.** Yet the cost of coastal property
insurance, often subsidized by taxpayers
in every part of the country, does not
adequately reflect the true risks faced
by coastal property owners. Moreover,
many home owners—even those along
seaboard coastlines—do not carry
adequate, or any, insurance. And com-
munities are often unaware of their real
risks until a major coastal storm hits.

Historically, private insurance for
flooding and windstorms in high-risk
coastal areas has been very expensive
or too scarce to procure (Huber 2012;
Michel-Kerjan 2010; Grace and Klein
2009; Kunreuther 1996). Federal and
state subsidized insurance programs have

stepped in to fill the gap; however, the

Union of Concerned Scientists

vi
o)
S~
c
[
2
o
o
4
=
T
=
il
=)
V)
—
9]
L
7]
[}
=
©

Barrier Islands Hit by Storm Surge

Homes and businesses along the U.S. coast, like these in Mantoloking, New Jersey, face
unique risks of loss and damage. A primary threat to coastal communities is sea level rise,
which magnifies coastal storm surges, flooding, inundation, and erosion. Storm waves and
surge from Hurricane Sandy cut across this barrier island at Mantoloking, eroding a beach

and washing away homes, roads, and bridges.

providing of affordable insurance has
had the perverse result of reinforcing
risky choices of where and how to build.
In addition, such public subsidy pro-
grams expose all taxpayers to large costs
in the event of a disaster.

Furthermore, both the risks and
the costs of flooding to seaside coastal
communities are growing. Rising
population and increasing development
along scenic coastlines are putting more
people and more valuable property in
harm’s way. Accelerating sea level rise is a
growing threat, especially along the East
and Gulf Coasts of the United States,
which have seen much higher and faster
rates of sea level rise than the global
average (Boon 2012; NOAA 2012a;
NOAA 2012b).5 Global warming is also
making it more likely for hurricanes,
when they do form, to become stronger
and more destructive, leading to greater
damage costs (Mendelsohn et al. 2012;
Knutson et al. 2010).”%° Global warm-
ing is also contributing to heavier rain
events occurring more often (NCDC
2012; Karl, Melillo, and Peterson
2009). Together, those socioeconomic

and climate-related trends are already
driving increased property damage and
loss along our coasts—costs that are
projected to grow in a warming world
(AECOM 2013).

Reforming our insurance system to
reflect this growing exposure can help
communicate the true risks to coastal
communities so they are motivated to
take protective steps. It can also help
stem the heavy flow of taxpayer dollars
spent on insurance claims and disaster
relief.’ Scientific projections of sea level
rise and its impacts, including coastal
erosion and magnification of flooding
risks from higher high tides and storm
surges, must be incorporated into local
flood zone maps used to set insurance
rates and guide building codes and
floodplain development decisions. In
combination with insurance reform,
other actions to help build the resilience
of coastal communities are needed. And
paramount to the long-term future of
our coasts, we as a society must invest in
measures to reduce our carbon emissions
to help slow global warming and the rate
of sea level rise.”

The cost of coastal property insurance, often subsidized
by taxpayers across the country, does not adequately reflect
the true risks faced by coastal property owners.



Putting Ourselves
in Harm's Way

More coastal development and rising
sea levels are among the main reasons
the risks of costly flooding are increas-
ing along our coasts. A recent report
commissioned by the Federal Emergency
Management Agency (FEMA)™ shows
that rising seas and increasingly severe
weather are expected to expand the
areas of the coastal United States at high
risk of floods™ more than half again

(55 percent) by 2100;™ specifically, the
floodplain area is generally expected to
more than double for portions of the
Gulf and Atlantic Coasts and increase
by less than 50 percent along the Pacific
Coast (AECOM 2013)." Meanwhile,
the population in high-risk coastal flood
zones is expected to increase 140 percent
by the end of this century. On a national
basis, 30 percent of the increased risk
from flooding in 2100 can be attrib-
uted to population growth, while

70 percent is due to sea level rise from
climate change and its associated risks

(AECOM 2013)."

Castles Made on Sand

Many of the United States’ most densely
populated areas are situated along the
coasts of the Pacific and Atlantic Oceans
and the Gulf of Mexico. Those populations,
and their property, risk being impacted by
storm surge and coastal flooding—a risk
rapidly increasing in a future where sea
level is rising.
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FIGURE 1. Growing Risks to Homes from Sea Level Rise and Storms

In recent years, properties in low-lying coastal states have experienced increasing damage
from storms and severe flooding. Almost three million people—and their homes—reside
within three feet of mean sea level. With rising seas projected to exceed the three-foot
mark within this century, a great many homes are clearly at risk (NOAA 2012a).

Map based on data from Strauss et al. 2012.

Growing Risks from Sea Level
Rise and Coastal Storms

Rising seas pose serious problems for
coastal states for several reasons. Sea
level rise contributes to shoreline erosion
and degradation and raises flooding
risks from extra-high tides. It amplifies
storm surges because the surge rides

on elevated sea levels, reaching further
inland."” Rising seas can also inundate
once-dry low-lying land. States with
large areas of low-lying land (such as
California, Florida, Louisiana, North
Carolina, and South Carolina) or states
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with large populations living on low-
lying land (such as California, Florida,
Louisiana, and New York) are par-
ticularly vulnerable.™ A rise of approxi-
mately two feet above today’s sea level

by 2100 would put more than $1 trillion
of property and structures in the United
States at risk of inundation, with roughly
half of that value concentrated in Florida
(Neumann et al. 2010)."

Global sea level has risen approxi-
mately eight inches since the Industrial
Revolution, primarily driven by global
warming. Human activities, such as the
combustion of fossil fuels (coal, petro-
leum) and the cutting down of tropical
forests, release heat-trapping carbon
emissions into the atmosphere.”® Because
of additional local factors,? the East and
Gulf Coasts of the United States have
experienced higher than average rates:
local sea level has risen 12 inches in
Miami, 13 inches in Boston, 14 inches
in New York, 16 inches in Charleston,
30 inches in Virginia Beach, and
nearly three feet in Galveston (NOAA
2012b). Projections show a 90 percent
certainty of future global sea level rise
ranging from an additional eight inches
to 6.6 feet above 1992 levels by 2100
(NOAA 2012a).22
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Vulnerability
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FIGURE 2. Recipe for Disaster

Densely populated and highly developed
U.S. coastlines mean that the nation is
greatly exposed to potential damages
from coastal storms. The vulnerability of
many communities, determined by such
factors as people’s access to essential
services and the resilience of critical infra-
structure, is often high as well. As climate
change drives rising sea levels, intensify-
ing storms, and more frequent heavy rain
events, the ingredients for future disasters
are disconcertingly aligned. Fortunately,
we can make choices to help lower our
physical and financial risks by investing

in measures to increase coastal resilience
and cut the carbon emissions that fuel
accelerating sea levelrise.

Based on a figure from IPCC 2012.

Across many parts of the country,
including some coastal areas, climate
change is also contributing to a trend of
heavier rainfall events occurring more
often, which may increase the risk of
flooding.?* Data reveal that from 1958
to 2011, there has been an increase in
the amount of precipitation falling in
very heavy events* everywhere in the
United States. Over those 53 years, the
Northeast saw an increase of 74 percent
and the Southeast saw a 26 percent
increase in the amount of rain falling
in very heavy events. Projections show
that this nationwide trend toward more
heavy rainfall events will continue with
warming temperatures (NCDC 2012;
Karl, Melillo, and Peterson 2009) and,
similarly, that rainfall rates associated
with tropical cyclones are also likely to
increase (Knutson et al. 2010).2%°

Global warming may also be
increasing the risks of more destructive
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winds for coastal communities. Warming
oceans—especially increasing sea surface
temperatures—can make hurricanes
stronger,” although there are other
factors?® that could break up hurricanes
as they are forming. Indeed, many
future projections show a decrease in the
frequency of all hurricanes globally, but
a higher chance of intense hurricanes
forming when they do occur (Knutson
et al. 2010).

Growing Coastal Population
and Development

‘The growing pace of coastal development
puts more people and property in the
path of coastal storms, flooding, inunda-
tion, and erosion. Rising property values
in many places along ocean coastlines
also mean that, in the event of devastat-
ing storms, damage costs are growing.
According to data from the U.S.
Census Bureau, the population in coun-
ties along the Atlantic, Pacific, and Gulf
Coasts grew from 47 million in 1960 to
87 million in 2008,% with a consistent
addition of between 5 and 10 million

Percent of total insured
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people each decade. Excluding Alaska,
the average population density for these
coastal counties also increased signifi-
cantly, doubling from roughly 250 people
per square mile in 1960 to nearly 500
in 2008. Four Northeast states—
Massachusetts, New Jersey, New York,
and Rhode Island—had coastline popu-
lation densities above 1,000 people per
square mile (Wilson and Fischetti 2010).
Alongside those population trends,
the number of housing units along the
coast more than doubled from 16.1 mil-
lion in 1960 to 36.3 million in 2008
(Wilson and Fischetti 2010). In 2012, the
insured value of residential and com-
mercial property in the coastal counties
of 18 Atlantic and Gulf Coast states
was $10.6 trillion, with New York and
Florida topping the list at approximately
$2.9 trillion apiece. In Connecticut,
Florida, Maine, Massachusetts, and
New York, the insured value of coastal
property exceeded 50 percent of the
state’s total insured property value
(AIR Worldwide 2013, see Figure 3).
Such large monetary values reflect the
huge premium U.S. society places on
coastal lifestyles.
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FIGURE 3. Insured Value of Coastal Property in 2012

In 2012, the insured value of residential and commercial property in the coastal counties
of 18 Atlantic and Gulf Coast states was $10.6 trillion, with New York and Florida topping
the list at approximately $2.9 trillion apiece. In many states, a large percentage of total
insured property lies within coastal communities. Not surprisingly, Florida leads in this
category with 79 percent of insured property in coastal areas; in four northeastern states
(Connecticut, Maine, Massachusetts, and New York) more than 50 percent of insured

property values is in the coastal zone.
Map based on data from AIR Worldwide 2013.



OUR COASTAL COMMUNITIES AT RISK
Florida: On the Front Lines of Sea Level Rise

Florida has long been on the front line
of dealing with the risks and costs of
coastal storms, flooding, and high winds.
Hurricane Andrew, which hit the state in
August 1992, remains one of the costliest
natural disasters ever experienced in the
United States.*® Florida has the second-
longest coastline in the United States at
1,350 miles®' (NOAA 1975). The insured
value of property in the coastal counties
of Florida is $2.9 trillion—approximately
80 percent of the state’s total insured value
of property (AIR Worldwide 2013).

Much of the Florida coast has
already experienced local sea level rise
of eight inches since 1900,% worsening
the state’s risk of flooding from coastal
storm surge—or even from routine high
tides in some places (NOAA 2012b). About
2.4 million Floridians (more than 12 percent
of the population) live within four feet of
the local high tide line—and global sea
level rise projections show it is plausible
that there will be an increase of four feet
by the end of this century (NOAA 2012b).
Moreover, the state has seven of the
10 U.S. cities most at risk from sea level
rise (Climate Central n.d.). With approxi-
mately 80 percent of the state’s 19 million
residents living or conducting business

near its coastline, and its coastal-tourism-
dependent economy, the state has much at
stake as it prepares for the impacts of sea
level rise (Florida Division of Emergency
Management 2013).

The insurance market in Florida
is extremely challenged by the state’s
exposure to risks. The state has the largest
number of policies under the federally
backed National Flood Insurance Program
(NFIP)—amounting to 37 percent of NFIP
policies issued nationwide (FEMA 2013a).
Most of those policies are concentrated in
the 100-year floodplain (Michel-Kerjan and
Kousky 2010).33 Moreover, Florida ranks
fifth in insurance payouts since 19783
(FEMA 2013a). Yet, despite these sobering
numbers, only 47 percent® of communi-
ties participate in the Community Rating
System (CRS) program, a program that can
help lower NFIP insurance rates through
investments in measures that reduce
flood risks, and many of them are not
taking advantage of all possible measures
(FEMA 2012b).

After Hurricane Andrew, the state
created the Florida Hurricane Catastrophe
Fund (FHCF) to help insurance companies
cope with high payouts, in return for
keeping their wind insurance rates low.

About 2.4 million Floridians live within four feet of the local high tide line. The state has
seven of the 10 U.S. cities most at risk from sea level rise, including Miami, shown here
(Climate Central n.d.). Hurricane Andrew, which hit the state in August 1992, remains one
of the costliest natural disasters ever experienced in the United States.
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Parts of Florida, including Fort Lauderdale
(above), regularly face flooding during
high tides.

Additionally, in 2002 the Citizens Property
Insurance Corporation (Florida Citizens)
was created to help provide affordable
multi-peril and wind-only insurance for
high-risk buyers who could not find such
insurance on the open market. Florida
Citizens is now the largest insurance carrier
in the state, insuring 22 percent of the
personal property market and 62 percent
of the market for condominiums, apart-
ment buildings, and other commerecial
multi-unit dwellings (Betz et al. 2011).36
Total exposure to loss covered under
Florida Citizens has grown from about
$155 billion to almost $500 billion over
the last 10 years (Hartwig and Wilkinson
2012).% Recently the Florida legislature
enacted a bill, which the governor signed
into law, to address the growing liabilities
of the insurance program—however, the
law does not require increases in rates to
reflect risk, which leaves the state treasury
greatly exposed to losses should a major
hurricane hit (State of Florida 2013).38
Some areas in Florida are taking steps
to address climate change. For example,
the Southeast Florida Climate Compact
was formed by the four coastal counties
of Broward, Miami-Dade, Monroe, and
Palm Beach in January 2010 to coordinate
adaptation activities and actions to reduce
carbon emissions across county lines. The
four-county compact has recently released
a multi-faceted climate action plan that
includes plans to develop sea level rise
maps for regional planning and devel-
opment purposes, help reduce carbon
emissions from transportation, and assess
climate impacts on water supplies and
infrastructure related to handling storm
water and wastewater (Southeast Florida
Regional Climate Change Compact 2012).

Union of Concerned Scientists



Managing (and Mismanaging) Our Risk

How Insurance Typically Works

Insurance is a tool to help manage the
risk of potentially costly damages in an
uncertain world. A typical insurance
contract involves a relatively modest
premium collected by an insurance
company on a regular basis, with the
guarantee that it would pay out a
predetermined sum of money in the
event of damages caused by a named
peril (an insured event). For example,
home owner’s insurance protects homes
from the cost of fire or theft; automobile
insurance provides coverage in the event
of an accident that hurts someone or
damages a vehicle or property; life insur-
ance helps provide for loved ones in case
of a policyholder’s death.

In a well-functioning insurance
market, companies have a good sense
of the frequency of particular types of
events occurring, how severe they may
be, and the factors that contribute to
risk, all based on detailed historical data
and computational modeling. They also
have a reasonable confidence that the
events won't happen simultaneously in
many areas where they operate.* For
example, in the case of life insurance:
based on a person’s age, gender, and
basic medical information, insurers can
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ascertain the risk of that person dying in
a given period of time. This information
helps insurance companies set premiums
at a rate that would guarantee that they
could cover all their insurance payouts
in a given year with a margin left over
for profit. Of course, there is always a
risk that the modeled outcome may not
match reality in a particular instance,
but the insurance industry works to
fine-tune their models so that, on aver-
age over a large number of policies, such
risk (called actuarial risk) is minimized.

Another important feature of a well-
functioning insurance market is that
those who are insured (policyholders)
are aware, or should be made aware, of
key factors that contribute to their risk.
They may then take some protective
actions to lower it, often being offered
an incentive such as getting a discount
on their insurance premium in return.
For example, installing smoke alarms in
a home can help lower a home owner’s
insurance premium, having a clean driv-
ing record can help lower automobile
insurance rates, and exercising and not
smoking can help lower life insurance
rates. Incentives like this improve the
efficiency of the market because the
overall risks of damages are lowered in a
cost-effective way.
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The Unique Challenges
of Coastal Flood and Wind
Insurance

Coastal property insurance markets in
many parts of the country are considered
high-risk because of their highly uncer-
tain historical and ongoing exposure to
damage from coastal storms, flooding,
and high winds. For a variety of reasons,
described below, private insurers con-
sider those risks essentially uninsurable
and have been unwilling or unable to
provide affordable, widely available flood
and wind insurance in many of these
areas (Huber 2012).4°

Unlike the risks of relatively
frequent events such as fires, where there
is a much more robust data record and
sophisticated statistical modeling to
draw on, the risks of low-probability/
high-loss events such as hurricanes
and flooding are difficult to ascertain
(Kunreuther 1996). To an insurer, the
prospect of very high payouts in the
event of a large disaster, such as a major
hurricane, is daunting. Such risks would
require insurers to keep large reserves
of capital on hand to remain solvent
and could make profits very volatile
from year to year. Moreover, the factors
that raise the risk of big insurance
payouts, such as large storm systems
or the impacts of sea level rise, tend to
affect large swaths of land, sometimes

Insurance is a tool to help
manage the risk of potentially
costly damages in an
uncertain world.

How Risk Builds

Artificially low flood insurance rates

and other aspects of subsidized coastal
insurance programs have allowed, even
reinforced, risky patterns of land develop-
ment, such as homes built in Duck, along
the Outer Banks of North Carolina. This
beachfront home has been badly damaged
due to erosion of sand dunes following

a nor’easter in 2012. Federal and state-
backed insurance programs have also
created an unsustainable level of financial
exposure for all taxpayers, who ultimately
help pay for insurance claims and disaster
relief in the event of a major storm.



entire states or regions. Thus, compared
with what is standard in home owner’s
or automobile insurance, insurers are
limited in their ability to diversify their
risk by pooling risks across policyholders
as a way to maintain balance and remain
profitable. Additionally, property owners
with the more expensive and higher-risk
properties tend to be the ones who actu-
ally buy insurance, whereas less-well-off
people with fewer assets might choose
not to or may not be able to afford
to—a problem economists call “adverse
selection” (CBO 2007).# That skewed
distribution is partly built into the
design of the National Flood Insurance
Program (or NFIP, see section on NFIP
below), which requires a home owner to
purchase flood insurance only in high-
risk flood zones (and there too enforce-
ment is spotty), leaving it optional

in other places with a lower but still
non-negligible risk of flooding. Insuring
only the highestrisk houses is akin to
having a health insurance plan that only
the sickest people purchase. The inability
to balance payout costs with premiums
from lower-risk policyholders would
make such an insurance plan unsustain-
able over the long term.

Moreover, property owners are
often not fully aware of their risks from
floods and coastal storms, nor aware of
important ways they can help lower their
risk (e.g., through elevating homes, insti-
tuting other flood-proofing measures, or
even relocating from a high-risk flood
zone to a lower-risk area). Instead, people
often view natural disasters as being
“acts of God” that cannot be avoided.

To ensure widespread coverage
against flooding at an affordable cost,
the federal and state governments have
intervened in the property insurance
markets in significant ways, primarily
through establishing taxpayer-backed
subsidized insurance options. However,
the artificially low insurance rates
and other aspects of these subsidized
programs have instead allowed—indeed,
reinforced—risky patterns of land
development. They have also created an
unsustainable level of financial exposure
for all taxpayers, who ultimately help
pay for insurance claims and disaster
relief in the event of a major storm.

The National Flood Insurance Program
A Rapidly Increasing Taxpayer Liability

NFIP was created by Congress in
1968,* partly in response to the
devastating losses after Hurricane Betsy
hit Louisiana in 1965 (Michel-Kerjan
2010). The program was designed to
help deliver affordable, widely avail-
able insurance® against flood damage
(both coastal and inland)—coverage
that was increasingly hard to find in
the private market—and to reduce the
need for taxpayer-funded relief. NFIP
was also intended to provide incentives
for home owners and communities to
take measures to reduce their risks of
flooding, such as elevating structures
above the base flood level, flood-proofing
buildings, and investing in floodplain
management.

Since NFIP is administered by a
government agency, FEMA, it does not
make any profi; moreover, if needed,
it can borrow from the U.S. Treasury
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at low interest rates. Those facts are
part of the reason the program can
provide lower insurance rates. NFIP

is now practically the sole provider of
flood insurance for home owners and
small businesses nationwide. At the
end of 2012, NFIP provided more than
5.6 million insurance policies with
approximately $3.6 billion in total
premiums and $1.25 trillion in insured
assets (FEMA 2013a). In 2011, taxpay-
ers were responsible for $527 billion

of insured assets in oceanside coastal
floodplains alone (FEMA 2013a; NOAA
20120).

FEMA assesses and communicates
risks and helps set rates for NFIP across
the country. The policies themselves
are usually sold through private insur-
ance companies.* Home owners with
federally backed mortgages are required
to carry flood insurance if they live in
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FIGURE 4. The Only Coastal Insurer Left Standing

The National Flood Insurance Program (NFIP) is practically the only source of flood insur-
ance for homes and small businesses nationwide. At the end of 2012, NFIP provided more
than 5.6 million insurance policies, insuring $1.25 trillion in assets but collecting only

$3.6 billion in total premiums. Together, the top five states by number of policies—Florida,
Texas, Louisiana, California, and New Jersey—accounted for approximately three-quarters
of all coastal NFIP policies (see Table 1).** Map based on May 2013 FEMA data.
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TABLE 1. National Flood Insurance Program (NFIP) Data for
Top 10 States (by Number of Policies) along the U.S. Coasts

Number of NFIP Total Value of Total Value of
State Policies Premiums Paid ($) | Insurance Coverage ($)
Florida 2,053,208 1,039,268,322 477,347,070,700
Texas 641,653 368,060,396 162,213,731,200
Louisiana 484,450 353,617,497 113,095,824,400
California 254,532 211,981,864 67,051,088,000
New Jersey 245,501 234,266,905 56,802,985,800
South Carolina 205,052 130,320,137 50,240,415,500
New York 186,071 184,363,135 46,727,308,500
North Carolina 138,916 104,339,428 32,641,296,900
Virginia 116,553 80,831,234 28,442,395,500
Georgia 96,951 69,948,619 23,647,137,900

Source: Based on May 2013 FEMA data.

areas with high flooding risk. However,
enforcement is inadequate and, in
practice, many home owners are not
adequately insured, or insured at all.
NFIP’s subsidized premium rates

mean that property owners lack a direct,
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accurate market signal that commu-
nicates their true risks; therefore, they
do not have appropriate incentives

to protect themselves. When NFIP
cannot cover payout costs for major
storms through premiums collected,
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1980 1985

1990 1995 2000

1990 1995 2000

FIGURE 5. National Flood Insurance Program Debt Grows

The National Flood Insurance Program has fallen deeper in debt since the pay-
outs after Hurricane Katrina and most recently the costs of Hurricane Sandy. As of

November 2012, the program was more than $20 billion in debt to the U.S. Treasury

(GAO 2013), and that figure is likely to rise once all the Sandy claims are settled.

Sources: FEMA 2013a; estimate for 2012 NFIP payments for Hurricane Sandy from King 2013; estimate for 2012

NFIP debt based on its borrowing limit of $30.4 billion set by the Hurricane Sandy Relief Act.
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the program has to borrow from the
U.S. Treasury, and taxpayers at large
are exposed. A 2011 Government
Accountability Office (GAO) report
found that the future financial
solvency of NFIP is in doubt without
significant reforms (GAO 2011).
Moreover, artificially low insurance
rates encourage development in
ecologically sensitive areas, such as
wetlands and barrier islands, which
can further erode natural defenses to
flooding risks (Bagstad, Stapleton, and
D’Agostino 2007).

Several key factors challenge
NFIP’s success—indeed its survival—
as a solvent risk management system:
artificially low premiums that do
not reflect true risk, loopholes in the
program that allow some properties to
keep their rates low through grandfa-
thering provisions, repeated payouts
for losses to the same high-risk proper-
ties, and the failure to account for
future sea level rise in flood risk maps
that help determine insurance rates.

NFIP Cumulative Debt
(estimated for 2012) ™

2005
Hurricanes Katrina,
Rita, and Wilma
2012
Hurricane Sandy
(estimated)

2005 2010

2005 2010

NFIP is one of the largest
financial obligations
of the U.S. government.
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landfall, precipitated a crisis in NFIP’s
financial situation. The program was v r
forced to borrow $21 billion from the
U.S. Treasury to pay for claims and has
struggled with paying off those loans.*

Hurricane Sandy added further

pressure to NFIP’s finances. As of
January 2013, NFIP insurance claims
from Hurricane Sandy are estimated to
be between $12 billion and $15 billion.
As part of the Sandy Relief Act passed
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FIGURE 6. Repetitive-Loss Properties by U.S. County

Insurance claims on properties that are repeatedly damaged by flooding, or “repetitive
losses,” are of particular concern to the National Flood Insurance Program (NFIP). NFIP has
paid out almost $9 billion in claims to repetitive-loss properties, which amounts to about a
quarter of all payments since 1978. Repetitive-loss properties, shown here, account for just
1.3 percent of all policies but are responsible for fully 25 percent of all NFIP claim payments

in January 2013, Congress temporarily
increased NFIP’s authority to borrow
funds from the Treasury by $9.7 billion,
from $20.7 billion to $30.4 billion, to
help address these claims (King 2013).
NFIP is one of the largest financial
obligations of the U.S. government.*’
In 2011, taxpayers had shouldered the
responsibility for covering $1.25 trillion
of insured assets overall, with $527 bil-
lion of that risk in the coastal floodplain
(FEMA 2013a; NOAA 2012c¢). With
interest payments alone on the debt to
the U.S. Treasury being very high, it
is looking increasingly unlikely that
NFIP will ever be able to pay off its debt
entirely, let alone build up a reserve in
anticipation of future damaging floods.*®

Repetitive-loss properties
represent 1.3 percent of all
policies but are expected to
account for 15 to 20 percent
of future losses.

since 1978. The darker colors show counties particularly prone to repetitive losses.

Map based on May 2013 FEMA data.

Repetitive Losses

Insurance claims on properties that are
repeatedly damaged by flooding, or
“repetitive losses,” *® are of particular
concern to NFIP because of the dis-
proportionate financial drain they
represent. NFIP has paid out almost

$9 billion in claims to repetitive-loss
properties, which amounts to about a
quarter of all NFIP payments since 1978
(see Figure 6). Currently, repetitive-loss
properties represent 1.3 percent of all
policies but they are expected to account
for 15 to 20 percent of future losses
(NFIP 2011).*° Furthermore, NFIP does
not increase rates on properties that have
had repeated claims, although such rate
increases are a common practice in other
private insurance markets.

Low Rates of Purchase
of Insurance Coverage

In the wake of Sandy, it was estimated
that only 15 to 25 percent of at-risk
properties in Special Flood Hazard
Areas (SFHAS) in the Northeast were

insured for flood losses (King 2013).
Many coastal property owners do

not carry adequate insurance or are
simply not insured at all. It is estimated
that, nationally, only 18 percent of
households in flood zone areas, which
include inland (lakeside and riverside)
and coastal areas, have flood insurance.
While flood insurance is supposed

to be mandatory in all SFHAEs, it is
not required outside those high-risk
zones, despite flood risks. Studies also
show that some home owners may buy
insurance initially but then let it lapse,
especially if a few years go by without
a major storm.”’ The main reason

for inadequate insurance coverage
seems to be that people systematically
underestimate the risks of these types
of events (Kunreuther 1996). Another
likely reason is a lack of awareness

that ordinary home owner’s insurance
does not cover flood damages. Even so,
were another large storm like Sandy to
occur, the damage costs for those who
are uninsured would likely be at least
partially reimbursed through federal
disaster relief (i.e., paid for by the
American taxpayer).

Union of Concerned Scientists
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After the Storm, a Federal Program Awash in Claims

National Flood Insurance Program claims from Hurricane Sandy were estimated in early 2013 to be between
$12 billion and $15 billion (King 2013). Some homes, such as this one in Camp Osborn, New Jersey, are a total
loss. Taxpayers also paid for more than $50 billion in disaster relief through the Hurricane Sandy Relief Act.

NFIP’s “Grandfathering”
(lause

Another significant challenge is the
system of “grandfathering” that exempts
properties from complying with protec-
tive requirements if they were built
before FEMA flood maps were created
for the local community. Similarly, if a
property is continuously insured, it can
avoid paying higher insurance premi-
ums if the area in which it is located is
rezoned with a higher flood risk (FEMA
2010). The grandfathering provisions

of NFIP are effectively a large subsidy
to qualifying property owners, and
perversely reinforce decisions to remain

located in high-risk floodplains.>

Union of Concerned Scientists

Climate Risks

Climate change and resulting rising sea
levels are significantly raising the risks of
seacoast flooding. A 2013 GAO study of
high-risk areas found that, “The federal
government is not well positioned to
address the fiscal exposure presented by
climate change,” citing its exposure to
climate risks through NFIP and federal
disaster declarations as major examples
(GAO 2013).>® A recent report commis-
sioned by FEMA points out that the

number of NFIP policies could grow
130 percent by 2100 as a result of a
greater number of areas being designated
high-risk flood zones as a result of sea
level rise (AECOM 2013). While such
risks cannot be completely eliminated,
as a society we can try to ensure that
market signals, land use planning
decisions, and investments in protective
measures are aligned to help reduce the
risks as much as possible.

The National Flood Insurance Program, now practically the
sole provider of flood insurance for home owners and small
businesses, is more than $20 billion in debt to the U.S. Treasury.



OUR COASTAL COMMUNITIES AT RISK
New Jersey: A Densely Populated Coastline at Risk

In October 2012 Hurricane Sandy made
landfall, becoming the deadliest and most
costly storm in New Jersey history, with

38 deaths and more than $37 billion in
damages (NJDEP 2013). While coastal areas
were the most severely affected physically
and financially, high winds and subsequent
damage were experienced throughout

the state.

Storm-related flooding is considered
the greatest natural disaster hazard within
the state of New Jersey as a result of its nat-
ural exposure®* and the fact that approxi-
mately 45 percent of the state’s 8.4 million
residents live within flood hazard areas
(NJDEP 2013). New Jersey's shore is a vital
portion of the state’s economy. Coastal
tourism contributes roughly $38 billion
of the state’s GDP and provides approxi-
mately a quarter of private-sector employ-
ment (NJDCA 2013).

New Jersey ranks fifth in the nation
for the number of policies in force under
the federally backed National Flood
Insurance Program (NFIP),>> and third-
highest in terms of NFIP payouts®® (FEMA
2013a). Currently only 11 percent® of com-
munities participate in the Community
Rating System (CRS) program, a program
that can help lower NFIP insurance rates
through investments in measures that
reduce flood risks>® (FEMA 2012b).

As New Jersey moves forward from
the devastation of Sandy, communities are
drawing on information from new draft
flood maps released by FEMA. However,
these maps still do not include projections
of future sea level rise. Governor Chris
Christie has directed rebuilding efforts to
add an additional buffer of one foot above
FEMA's recommended elevation to create
a margin of safety, in accordance with
prior state law (State of New Jersey Office
of the Governor 2013a). The New Jersey
Department of Community Affairs’ Disaster
Recovery Action Plan outlines efforts to
rebuild housing as well as repairs and
improvements to infrastructure®® (NJDCA
2013). Throughout the summer of 2013, the
U.S. Army Corps of Engineers (USACE) will
continue restoration and improvements to
Jersey Shore beaches (USACE n.d.). Efforts
are also under way to repair and rebuild
boardwalks to make them stronger and
more resilient. For example, the Seaside
Heights boardwalk has been raised 16 feet,
to place it two feet above FEMA's recom-

mended elevation to help reduce flood risk.

Additionally, while the boardwalk has been
rebuilt with wood instead of longer-lasting
synthetic materials, its 25-foot pilings will
be secured into the ground 10 feet below
sea level (Van Embden 2013).%° Governor
Christie’s “reNew” Jersey Initiative is

intended to encourage resettlement and
rebuilding to stronger standards along
coastal New Jersey.%'

Since 2011, the New Jersey Climate
Adaptation Alliance (NJCAA) has been
working to promote climate awareness,
identify scientific research and data needs,
and collaborate with policy makers to
develop state and local actions. The alliance
is focused on climate change preparedness
in several key sectors, including public
health, watersheds, river and coastal com-
munities, built infrastructure, agriculture,
and natural resources (Rutgers 2012).

In contrast to some of these efforts
and accomplishments, the New Jersey
legislature recently passed a bill (State of
New Jersey 2013) that, if signed into law
by Governor Christie, would allow new
buildings and coastal development in
many high-hazard coastal zones, and pos-
sibly jeopardize the state’s eligibility with
NFIP.%2 Coastal residents and businesses
should weigh their long-term choices in
light of the true risks they will face rather
than follow such shortsighted policies.

The New Jersey coastline was hard hit

by flooding from storm surge driven by
Hurricane Sandy in October 2012. Sea level
rise means that storm surges are riding

on higher water levels and thus have the
potential to reach higher and further
inland, causing greater damage. Aerial
views reveal the breadth of flooding
caused by Sandy along the New Jersey
coast.
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The Federal Emergency Management Agency

Mapping Coastal Flood Risks

FEMA plays a critical role in assessing

a coastal community’s risk of flood-
ing by developing flood maps, based
on modeling the dynamics of coastal
waves and storm surges. The flood
maps also help communities plan

evacuation routes and plan emergency

management (ASFPM 2013b). The

flood maps are developed using a vari-
ety of data including historic flooding,
hydrologic and meteorological consid-
erations, protective measures installed,

and type of land use. FEMA’s flood
insurance rate maps (FIRMs) assign

zones to coastal communities depend-

ing on their risks.®® This zoning then
becomes the basis for setting insur-
ance rates for coastal properties.

In practice, information about
local flood risks is often not clear to
home buyers. There are no uniform
disclosure requirements at the time
of purchase of a property. Knowing
a property’s flood risks provides a
strong incentive to purchase insur-
ance, although it may cause a small
decline in property value.®* Studies
show that homes located in a high-
risk flood zone or SFHA, especially
those that are under mortgage, are
the most likely to have insurance

(Petrolia, Landry, and Coble 2013).

Updating and Improving
FEMA's Flood Maps

Because of a lack of funding from
Congress, FEMA’s flood maps® are only
now being updated in some parts of

the country for the first time since the
1980s.%¢ The agency has assigned high
priority to releasing maps of the coastal
areas of New York and New Jersey that
were hard hit by Sandy and are now in
the process of making critical decisions
about rebuilding.®” Maps for other
high-risk areas such as the Greater New
Oirleans area in Louisiana and some
coastal counties in Florida have also
been released.®® The revised maps reveal
that, in many states, areas much further
inland are subject to significant flooding
risks, and that the flood risk for many
coastal areas has increased substantially
since they were last mapped.

The new draft maps can help
inform, even enforce in some cases,®
better decision making. But they do
not fully reflect the risks of sea level rise
in the coming decades and are thus an
inadequate basis for long-lived deci-
sions, such as where to build homes. For
example, in the near term, impacts of
sea level rise such as increased coastal
erosion, steepening of the coastal profile,
and potential for waves and storm surge
to reach further inland due to elevated

FEMA'’s flood risk maps do not
currently reflect projections
of sea level rise and are thus
an inadequate basis for long-
lived decisions, such as where
to build homes.

sea levels can have a significant effect on
flooding and inundation risks to coastal
communities. Congress has not given
FEMA the mandate to account for long-
term erosion when it updates its flood
maps (GAO 2013), nor does FEMA cur-
rently account for ongoing sea level rise,
which could, in the coming decades,
cause low-lying coastal areas to become
regularly flooded or permanently inun-
dated. Thus, despite significant time and
investment, the new maps still do not
reflect the true risks of coastal flooding.”
In recognition of this, the state of New
Jersey, post-Sandy, has recommended
that communities elevate structures

a foot above the level recommended

by FEMA.” That approach is popular
within communities that are part of
NFIP’s Community Rating System

(see next section) as a way to help lower
both flooding risks and insurance rates
(Batten et al. 2008). The Association

of State Floodplain Managers further
recommends that the FIRMs be kept
updated: “The federal government’s
investment in the development of flood
hazard data is considerable and must not
be allowed to decay as happened in the
mid-1980s and 1990s” (ASFPM 2013b).

FIGURE 7. Global Average Sea Level Rise
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Scientists have developed a range of scenarios for future sea level
rise based on estimates of growth in heat-trapping emissions and
the potential responses of oceans and ice. Here we show three of
the more plausible scenarios, with a range of 1.6 to 6.6 feet of sea
level rise by 2100,7% and at least 3.3 feet of increase likely in this
time period (NOAA 2012a). Large stretches of the East Coast are
expected to see sea levels rise significantly faster than the global
average rate (Sallenger et al. 2012). Yet the flood risks from these
sea level rise projections are not captured in FEMA's current flood
risk maps, which influence long-term building and rebuilding deci-
sions along the coast.

Figure based on projections from NOAA 2012a.
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The Community Rating
System (CRS): Investments
in Reducing Flood Risks

The CRS is a voluntary program
administered by FEMA that
provides incentives for communi-
ties and individual home owners to
go beyond the minimum require-
ments of NFIP and invest in further
floodplain management measures,
elevation of structures or other
flood-proofing measures in return
for discounted insurance rates.
Depending on the measures imple-
mented, communities are classified
from Class 1 (the best category,
which gets a 45 percent discount
on NFIP premiums) to Class 10
(the lowest category, which gets no
discount) (FEMA 2006).7

As a risk reduction tool, the
CRS has strong potential, but is
underutilized. Participation in the
CRS is very uneven across coastal
states, ranging from 47 percent
of communities in Florida to
11 percent in New Jersey, and often
depends on the interest and aware-
ness of local officials. Nationwide,
only approximately 6 percent of
communities with NFIP policies
participate in the CRS; however,
those same communities account for
70 percent of the total insurance in
force under NFIP (FEMA 2012a).
Communities that do participate
often do not take advantage of all
the opportunities available to reduce
flood risks and damage costs.™
Improving CRS participation rates
and community ratings can be an
important tool for building resil-
ience in coastal areas. In addition,
the CRS program itself could be
improved so that it targets recom-
mendations to lower risk in a way
that is more location-specific and less
generic. The highest discounts could
then be provided for the activities
that actually lower a particular com-
munity’s risk the most.

The Biggert-Waters Flood Insurance Reform Act of 2012

The Biggert-Waters Flood Insurance
Reform Act of 2012 takes some substan-
tial steps to address shortcomings in
the National Flood Insurance Program
(NFIP). The act reauthorizes NFIP for
five years, through September 30, 2017,
and includes provisions to reform insur-
ance rates, phase out some subsidies,
set up a reserve fund, establish a plan
to repay the U.S. Treasury, and update
flood maps.

Starting in 2013, NFIP insurance rates
are set to increase quite significantly in
several coastal areas to bring them in line
with true flood risks,” with annual rate
increases capped at 20 percent.”® The
act will also attempt to phase out other
forms of subsidy, such as those for severe
repetitive-loss properties, grandfathered
properties, and second homes.”” One
of the most important provisions of the
act is the establishment of a Technical
Mapping Advisory Council that will
provide recommendations to the Federal
Emergency Management Agency (FEMA)
about how to consider the impacts of
sea level rise and coastal development in
flood insurance rate maps (FIRMs). FEMA
has been authorized to update FIRMs
to include any relevant information
and data “relating to the best available
science regarding future changes in sea
levels, precipitation, and intensity of hur-
ricanes,” and information from the storm
surge modeling of the National Oceanic

and Atmospheric Administration (NOAA),
among other things (Biggert-Waters Act of
2012 [H.R. 4348]; Grannis 2012). It is unclear,
however, how and when new maps will be
drawn up and from where the funding for
that will come.” Nor does it specify any
new mandatory actions coastal communi-
ties might have to take based on these
maps.

The insurance rate increases triggered
by this act are understandably unpopular.
Many coastal communities are unhappy
with the changes; there are even attempts
in Congress to delay or rescind the
increases.”?8® However, given years of mis-
management of our coastal risks and the
prospect of increasing risks from sea level
rise, the changes in the act are overdue and
are badly needed. It will be important to
address equity concerns as the changes go
into effect, for example through provid-
ing rebates or vouchers for low-income
property owners (see box, p. 16). The
Biggert-Waters Act represents the most
significant overhaul of NFIP to date and
received broad support from stakeholders
ranging from free-market proponents who
would like to see insurance rates more in
line with market rates, to environmental
groups who would like to see incentives for
reducing development in high-risk flood-
plains, to taxpayer advocacy groups who
would like to reduce taxpayers’ exposure
to bearing the brunt of insurance bailouts
(Lehrer 2013).

Premium at 4 feet below Premium at Premium at 3 feet above
base flood elevation: base flood elevation: base flood elevation:
S 9,500;79",&&r S 1,41 0 per year S 427}79';.5«::r

$95,000 for 10 years

Spt

Source: Based on data and a graphic from FEMA.

$ 1 4,1 00 for 10 years

$4, 270 for 10 years
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State-Subsidized Insurance Markets
Insuring against Windstorm Damage

When storms strike coastlines, severe
damage is often caused by high
winds. Wind-related coastal storm
damage from hurricanes, nor’easters,
and other ferocious storms is increas-
ingly being covered through “residual
property insurance markets” that
provide subsidized special-purpose
insurance through state or private
companies. Fair Access to Insurance
Requirements (FAIR) Plans and Beach
and Windstorm Plans are available in
many states, although their specific
terms of coverage and the way they are
organized and run differ from state
to state.582
Rate-setting for residual plans
is usually a highly regulated activ-
ity, controlled by the office of the
state insurance commissioner or
other similar agencies. The policies
are sold through private insurance

Harnessing Financial Markets

Both private and state-subsidized insur-
ance plans are increasingly turning to the
broader capital markets to find ways to
spread their risks and remain solvent in the
face of large or frequent disasters. The GAO
has recommended that NFIP consider using
such financial tools. Even so, risk-pooling
techniques must recognize a new reality:
global warming and continuing sea level
rise will contribute to rising risks of losses
along the nation’s seacoasts, especially
along the Gulf and East Coasts; moreover,
those risks are correlated because long
stretches of the coast may be affected by a
single storm. Finding ways to diversify and
transfer some of that risk to broader global
capital markets—notably through the
mechanisms of reinsurance or catastrophe
bonds—will be critical. However, before
going down that route, it will be essential
to ensure that the effect of such changes

is not to further encourage risky coastal
development or large taxpayer bailouts.

Reinsurance. The most common way that
insurance companies try to manage risks

companies that typically pool risks,
losses, and profits across all policies
in a state (or even across state lines
for national companies) and provide
subsidized coverage, often backed by
state guarantees in the event of a major
catastrophe. Such a structure allows
companies to offer a cheaper rate than
would ordinarily be available on the
open market and also allows insurers
to pass through some of their down-
side risk to state taxpayers.
Nationwide, the number of
residual policies more than tripled
from roughly 1 million to more
than 3 million between 1990 and
2011.% Simultaneously, because of
increasing high-value development
along the coast, the value of insur-
ance coverage offered by these plans
(also known as “exposure to loss”)
disproportionately increased more

while ensuring competitive insurance

rates is purchasing their own insurance
against losses from reinsurance companies.
Operating at global scale, reinsurance poli-
cies are able to spread local and regional
risks across global markets where such risks
are usually uncorrelated. Leading reinsur-
ance companies, such as Swiss Re and
Munich Re, are increasingly recognizing the
risks posed by climate change to insur-
ance markets and the broader economy.
According to a recent report from Swiss

Re, which assumes a 10-inch rise in sea
levels by 2050, the frequency of mammoth
losses due to powerful, widespread storms
such as Sandy are likely to increase and
should be expected about every five years
when looking at the entire United States.
(Swiss Re 2013).85

Catastrophe bonds. A relatively new tool
for dealing with growing insurance risks

is the catastrophe bond (or CAT bond). By
selling bonds, an insurer is able to transfer
some of its financial risk to the broader
capital market. Investors buy the CAT

than 1,500 percent—that is, 16 times,
growing from $55 billion in 1990 to
$885 billion in 2011 (Hartwig and
Wilkinson 2012). In the case of very
damaging events, the losses are of