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STORMS STRIKE THE U.S. COAST EACH YEAR,

sometimes with devastating force. Both the risksand the costs of
flooding and wind damage to sea-

side coastal communities are growing.1Rising popula-tion and
increasing development along scenic coastlinesare putting more
people and more valuable property inharms way. Accelerating sea
level rise, which puts higherwater levels in the path of coastal
storms, is a growingthreat, especially along the East and Gulf
Coasts of theUnited States, which have seen much higher and
fasterrates of sea level rise than the global
average.2Globalwarming has resulted in stronger and more
destructive

hurricanes in the North Atlantic, and more frequentheavy rain
events. ogether, those socioeconomic andclimate-related trends are
driving increased propertydamage and loss along our coastscosts
that are pro-jected only to grow in a warming world.

In the face of increasingly unmanageable risks, manyprivate
insurers have left the coastal insurance market.Te National Flood
Insurance Program (NFIP) is nowpractically the sole provider of
flood insurance for home

owners and small businesses nationwide. o ensurewidespread
coverage against flooding and storm damagesat an affordable cost,
the federal government and manystate governments have established
taxpayer-backed sub-sidized insurance options. However, the
artificially lowinsurance rates that result, and other aspects of
these sub-sidized programs, have instead allowedindeed,
rein-forcedrisky patterns of land development. Tey havealso created
perverse incentives for repetitive insuranceclaims and an
unsustainable level of financial exposurefor all taxpayers, who
ultimately help pay for insuranceclaims and disaster relief in the
event of a major storm.

With sea levels projected to rise globally between atleast eight
inches and more than six and a half feet above1992 levels by the
end of this century, and at a substan-tially faster rate than at
present along densely populatedparts of the East Coast, our risk of
physical and financialharm is rising rapidly, too. We urgently need
to reform ourinsurance system so that it can help us manage these
riskseffectively, even as we invest in measures to slow
globalwarming and sea level rise and prepare for their impacts.

Overwhelming RiskRethinking Flood Insurance in a World of Rising
Seas
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Introduction

On Aug 29, 2005, Hurricane Katrinamade landfall near Buras,
Louisiana, caus-ing storm surge flooding of 10 to 28 feetabove
normal tide levels along portions ofthe Alabama, Louisiana, and
Mississippicoasts (NOAA 2011).3Te surging watersdestroyed many
homes and structures,with the damage extending several milesinland.
Tey overtopped and breachedlevees in and around New
Orleans,inundating much of the city to depths ofup to 20 feet (NOAA
2011). When thewind and water finally retreated, they leftbehind
1,200 dead, billions of dollars indamage, and thousands of home
ownerstrying 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 alongour coasts, requiring that
we face hardquestions: How can we better preparefor, respond to,
and recover from suchdamaging events? Why are coastal com-munities
increasingly at risk? Te focus ofthis report is how we can more
effectivelyharness insurance as a tool to help manageour risks.

Homes and businesses along thecoasts of the Pacific and Atlantic
Oceansand the Gulf of Mexico face unique

risks of loss and damage because of theirproximity to the sea. A
primary threatis sea level rise, which magnifies coastalstorm
surges, flooding, inundation, anderosion, as well as damage from
highwinds.4,5Yet the cost of coastal propertyinsurance, often
subsidized by taxpayersin every part of the country, does
notadequately reflect the true risks facedby coastal property
owners. Moreover,many home ownerseven those alongseaboard
coastlinesdo not carry

adequate, or any, insurance. And com-munities are often unaware
of their realrisks until a major coastal storm hits.

Historically, private insurance forflooding and windstorms in
high-riskcoastal areas has been very expensiveor too scarce to
procure (Huber 2012;Michel-Kerjan 2010; Grace and Klein2009;
Kunreuther 1996). Federal andstate subsidized insurance programs
havestepped in to fill the gap; however, the

and climate-related trends are alreadydriving increased property
damage andloss along our coastscosts that areprojected to grow in a
warming world(AECOM 2013).

Reforming our insurance system toreflect this growing exposure
can helpcommunicate the true risks to coastal

communities so they are motivated totake protective steps. It
can also helpstem the heavy flow of taxpayer dollarsspent on
insurance claims and disasterrelief.10Scientific projections of sea
levelrise and its impacts, including coastalerosion and
magnification of floodingrisks from higher high tides and
stormsurges, must be incorporated into localflood zone maps used to
set insurancerates and guide building codes andfloodplain
development decisions. Incombination with insurance reform,other
actions to help build the resilienceof coastal communities are
needed. Andparamount to the long-term future ofour coasts, we as a
society must invest inmeasures to reduce our carbon emissionsto
help slow global warming and the rateof sea level rise.11

providing of affordable insurance hashad the perverse result of
reinforcingrisky choices of where and how to build.In addition,
such public subsidy pro-grams expose all taxpayers to large costsin
the event of a disaster.

Furthermore, both the risks andthe costs of flooding to seaside
coastal

communities are growing. Risingpopulation and increasing
developmentalong scenic coastlines are putting morepeople and more
valuable property inharms way. Accelerating sea level rise is
agrowing threat, especially along the Eastand Gulf Coasts of the
United States,which have seen much higher and fasterrates of sea
level rise than the globalaverage (Boon 2012; NOAA 2012a;NOAA
2012b).6Global warming is alsomaking it more likely for
hurricanes,when they do form, to become strongerand more
destructive, leading to greaterdamage costs (Mendelsohn et a l.
2012;Knutson et al. 2010).7,8,9Global warm-ing is also contributing
to heavier rainevents occurring more often (NCDC2012; Karl,
Melillo, and Peterson2009). ogether, those socioeconomic

Barrier Islands Hit by Storm SurgeHomes 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 beachand washing away homes, roads, and
bridges.

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.

MasterSgt.MarkC.O

lsen/U.S

.AirForce
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Putting Ourselvesin Harms Way

More coastal development and risingsea levels are among the main
reasonsthe risks of costly flooding are increas-

ing along our coasts. A recent reportcommissioned by the Federal
EmergencyManagement Agency (FEMA)12showsthat rising seas and
increasingly severeweather are expected to expand theareas of the
coastal United States at highrisk of floods13more than half
again(55 percent) by 2100;14specifically, thefloodplain area is
generally expected tomore than double for portions of theGulf and
Atlantic Coasts and increaseby less than 50 percent along the
PacificCoast (AECOM 2013).15Meanwhile,the population in high-risk
coastal floodzones is expected to increase 140 percentby the end of
this century. On a nationalbasis, 30 percent of the increased
riskfrom flooding in 2100 can be attrib-uted to population growth,
while70 percent is due to sea level rise fromclimate change and its
associated risks(AECOM 2013).16

Growing Risks from Sea LevelRise and Coastal StormsRising seas
pose serious problems forcoastal states for several reasons.
Sealevel rise contributes to shoreline erosionand degradation and
raises floodingrisks from extra-high tides. It amplifies

storm surges because the surge rideson elevated sea levels,
reaching furtherinland.17Rising seas can also inundateonce-dry
low-lying land. States withlarge areas of low-lying land (such
asCalifornia, Florida, Louisiana, NorthCarolina, and South
Carolina) or states

with large populations living on low-lying land (such as
California, Florida,Louisiana, and New York) are par-ticularly
vulnerable.18A rise of approxi-mately two feet above todays sea
levelby 2100 would put more than $1 trillionof property and
structures in the UnitedStates at risk of inundation, with
roughlyhalf of that value concentrated in Florida(Neumann et al.
2010).19

Global sea level has risen approxi-mately eight inches since the
IndustrialRevolution, primarily driven by global

warming. Human activities, such as thecombustion of fossil fuels
(coal, petro-leum) and the cutting down of tropicalforests, release
heat-trapping carbonemissions into the atmosphere.20Becauseof
additional local factors,21the East andGulf Coasts of the United
States haveexperienced higher than average rates:

local sea level has risen 12 inches inMiami, 13 inches in
Boston, 14 inchesin New York, 16 inches in Charleston,30 inches in
Virginia Beach, andnearly three feet in Galveston (NOAA2012b).
Projections show a 90 percentcertainty of future global sea level
riseranging from an additional eight inchesto 6.6 feet above 1992
levels by 2100(NOAA 2012a).22

FIGURE 1. Growing Risks to Homes from Sea Level Rise and
StormsIn recent years, properties in low-lying coastal states have
experienced increasing damage

from storms and severe flooding. Almost three million peopleand
their homesreside

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.

Castles Made on SandMany 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 floodinga risk

rapidly increasing in a future where sea

level is rising.

D.Ra

meyLogan
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Across many parts of the country,including some coastal areas,
climatechange is also contributing to a trend ofheavier rainfall
events occurring moreoften, which may increase the risk
offlooding.23Data reveal that from 1958to 2011, there has been an
increase inthe amount of precipitation falling invery heavy
events24everywhere in theUnited States. Over those 53 years,
theNortheast saw an increase of 74 percentand the Southeast saw a
26 percentincrease in the amount of rain fallingin very heavy
events. Projections showthat this nationwide trend toward moreheavy
rainfall events will continue withwarming temperatures (NCDC
2012;Karl, Melillo, and Peterson 2009) and,similarly, that rainfall
rates associatedwith tropical cyclones are also likely toincrease
(Knutson et al. 2010).25,26

Global warming may also beincreasing the risks of more
destructive

winds for coastal communities. Warmingoceansespecially
increasing sea surfacetemperaturescan make
hurricanesstronger,27although there are otherfactors28that could
break up hurricanesas they are forming. Indeed, manyfuture
projections show a decrease in thefrequency of all hurricanes
globally, buta higher chance of intense hurricanes

forming when they do occur (Knutsonet al. 2010).

Growing Coastal Populationand DevelopmentTe growing pace of
coastal developmentputs more people and property in thepath of
coastal storms, flooding, inunda-tion, and erosion. Rising property
valuesin 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 GulfCoasts grew from 47
million in 1960 to87 million in 2008,29with a consistentaddition of
between 5 and 10 million

people each decade. Excluding Alaska,the average population
density for thesecoastal counties also increased signifi-cantly,
doubling from roughly 250 peopleper square mile in 1960 to nearly
500in 2008. Four Northeast statesMassachusetts, New Jersey, New
York,and Rhode Islandhad 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 thecoast more than doubled
from 16.1 mil-lion in 1960 to 36.3 million in 2008(Wilson and
Fischetti 2010). In 2012, theinsured value of residential and
com-mercial property in the coastal countiesof 18 Atlantic and Gulf
Coast stateswas $10.6 trillion, with New York andFlorida topping
the list at approximately$2.9 trillion apiece. In Connecticut,

Florida, Maine, Massachusetts, andNew York, the insured value of
coastalproperty exceeded 50 percent of thestates total insured
property value(AIR Worldwide 2013, see Figure 3).Such large
monetary values reflect thehuge premium U.S. society places
oncoastal lifestyles.

FIGURE 2. Recipe for DisasterDensely 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 peoples access to essential

services and the resilience of critical infra-

structure, is often high as well. As climatechange 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 level rise.

Based on a figure from IPCC 2012.

FIGURE 3. Insured Value of Coastal Property in 2012In 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.

Weatherand Climate

Events

Disaster

Risk

Vulnerability
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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 theUnited States.30Florida
has the second-

longest coastline in the United States at

1,350 miles31(NOAA 1975). The insured

value of property in the coastal counties

of Florida is $2.9 trillionapproximately

80 percent of the states total insured value

of property (AIR Worldwide 2013).

Much of the Florida coast has

already experienced local sea level rise

of eight inches since 1900,32worsening

the states risk of flooding from coastal

storm surgeor 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 lineand 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 states 19 million

residents living or conducting business

OUR COASTAL COMMUNITIES AT RISK

Florida: On the Front Lines of Sea Level Rise

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 Floridais extremely challenged by the
states

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).33Moreover, Florida ranks

fifth in insurance payouts since 197834

(FEMA 2013a). Yet, despite these sobering

numbers, only 47 percent35of 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.

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. FloridaCitizens 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 commercial

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).37Recently the Florida legislature

enacted a bill, which the governor signed

into law, to address the growing liabilitiesof the insurance
programhowever, 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).

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.

Parts of Florida, including Fort Lauderdale

(above), regularly face flooding during

high tides.

KerenBo

lterandNicoleHernandezHammer

MarcAverette
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Managing (and Mismanaging) Our Riskascertain the risk of that
person dying ina given period of time. Tis informationhelps
insurance companies set premiumsat a rate that would guarantee that
theycould cover all their insurance payoutsin a given year with a
margin left over

for profit. Of course, there is always arisk that the modeled
outcome may notmatch reality in a particular instance,but the
insurance industry works tofine-tune their models so that, on
aver-age over a large number of policies, suchrisk (called
actuarial risk) is minimized.

Another important feature of a well-functioning insurance market
is thatthose who are insured (policyholders)are aware, or should be
made aware, ofkey factors that contribute to their risk.

Tey may then take some protectiveactions to lower it, often
being offeredan incentive such as getting a discounton their
insurance premium in return.For example, installing smoke alarms
ina home can help lower a home ownersinsurance premium, having a
clean driv-ing record can help lower automobileinsurance rates, and
exercising and notsmoking can help lower life insurancerates.
Incentives like this improve theefficiency of the market because
theoverall risks of damages are lowered in acost-effective way.

The Unique Challengesof Coastal Flood and WindInsuranceCoastal
property insurance markets inmany parts of the country are
consideredhigh-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 uninsurableand have been unwilling or
unable toprovide affordable, widely available floodand wind
insurance in many of theseareas (Huber 2012).40

Unlike the risks of relativelyfrequent events such as fires,
where thereis a much more robust data record andsophisticated
statistical modeling to

draw on, the risks of low-probability/high-loss events such as
hurricanesand flooding are difficult to ascertain(Kunreuther 1996).
o an insurer, theprospect of very high payouts in theevent of a
large disaster, such as a majorhurricane, is daunting. Such risks
wouldrequire insurers to keep large reservesof capital on hand to
remain solventand could make profits very volatilefrom year to
year. Moreover, the factorsthat raise the risk of big insurance

payouts, such as large storm systemsor the impacts of sea level
rise, tend toaffect large swaths of land, sometimes

How Insurance Typically WorksInsurance is a tool to help manage
therisk of potentially costly damages in anuncertain world. A
typical insurancecontract involves a relatively modest

premium collected by an insurancecompany on a regular basis,
with theguarantee that it would pay out apredetermined sum of money
in theevent of damages caused by a namedperil (an insured event).
For example,home owners insurance protects homesfrom the cost of
fire or theft; automobileinsurance provides coverage in the eventof
an accident that hurts someone ordamages a vehicle or property;
life insur-ance helps provide for loved ones in case

of a policyholders death.In a well-functioning insurance

market, companies have a good senseof the frequency of
particular types ofevents occurring, how severe they maybe, and the
factors that contribute torisk, all based on detailed historical
dataand computational modeling. Tey alsohave a reasonable
confidence that theevents wont happen simultaneously inmany areas
where they operate.39Forexample, in the case of life insurance:

based on a persons age, gender, andbasic medical information,
insurers can

How Risk Builds

Artificially low flood insurance ratesand 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 noreaster 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.

Insurance is a tool to help

manage the risk of potentially

costly damages in an

uncertain world.

ChristopherBlunck/BlunckPhoto
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entire states or regions. Tus, comparedwith what is standard in
home ownersor automobile insurance, insurers arelimited in their
ability to diversify theirrisk by pooling risks across
policyholdersas a way to maintain balance and remainprofitable.
Additionally, property ownerswith the more expensive and
higher-riskproperties tend to be the ones who actu-

ally buy insurance, whereas less-well-offpeople with fewer
assets might choosenot to or may not be able to affordtoa problem
economists call adverseselection (CBO 2007).41Tat
skeweddistribution is partly built into thedesign of the National
Flood InsuranceProgram (or NFIP, see section on NFIPbelow), which
requires a home owner topurchase 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 stillnon-negligible risk of
flooding. Insuringonly the highest-risk houses is akin tohaving a
health insurance plan that onlythe sickest people purchase. Te
inabilityto balance payout costs with premiumsfrom lower-risk
policyholders wouldmake such an insurance plan unsustain-able over
the long term.

Moreover, property owners areoften not fully aware of their
risks fromfloods and coastal storms, nor aware of

important ways they can help lower theirrisk (e.g., through
elevating homes, insti-tuting other flood-proofing measures, oreven
relocating from a high-risk floodzone to a lower-risk area).
Instead, peopleoften view natural disasters as beingacts of God
that cannot be avoided.

o ensure widespread coverageagainst flooding at an affordable
cost,the federal and state governments haveintervened in the
property insurancemarkets in significant ways, primarilythrough
establishing taxpayer-backedsubsidized insurance options.
However,the artificially low insurance ratesand other aspects of
these subsidizedprograms have instead allowedindeed,reinforcedrisky
patterns of landdevelopment. Tey have also created anunsustainable
level of financial exposurefor all taxpayers, who ultimately
helppay for insurance claims and disasterrelief in the event of a
major storm.

at low interest rates. Tose facts arepart of the reason the
program canprovide lower insurance rates. NFIPis now practically
the sole provider of

flood insurance for home owners andsmall businesses nationwide.
At theend of 2012, NFIP provided more than5.6 million insurance
policies withapproximately $3.6 billion in totalpremiums and $1.25
trillion in insuredassets (FEMA 2013a). In 2011, taxpay-ers were
responsible for $527 billionof insured assets in oceanside
coastalfloodplains alone (FEMA 2013a; NOAA2012c).

FEMA assesses and communicates

risks and helps set rates for NFIP acrossthe country. Te
policies themselvesare usually sold through private insur-ance
companies.44Home owners withfederally backed mortgages are
requiredto carry flood insurance if they live in

NFIP was created by Congress in1968,42partly in response to
thedevastating losses after Hurricane Betsyhit Louisiana in 1965
(Michel-Kerjan

2010). Te program was designed tohelp deliver affordable, widely
avail-able insurance43against flood damage(both coastal and
inland)coveragethat was increasingly hard to find inthe private
marketand to reduce theneed for taxpayer-funded relief. NFIPwas
also intended to provide incentivesfor home owners and communities
totake measures to reduce their risks offlooding, such as elevating
structuresabove the base flood level, flood-proofing

buildings, and investing in floodplainmanagement.

Since NFIP is administered by agovernment agency, FEMA, it does
notmake any profit; moreover, if needed,it can borrow from the U.S.
reasury

FIGURE 4. The Only Coastal Insurer Left StandingThe 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 policiesFlorida,

Texas, Louisiana, California, and New Jerseyaccounted for
approximately three-quarters

of all coastal NFIP policies (see Table 1). 45 Map based on May
2013 FEMA data.

The National Flood Insurance ProgramA Rapidly Increasing
Taxpayer Liability
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NFIP Cumulative Debt(estimated for 2012)
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areas with high flooding risk. However,

enforcement is inadequate and, inpractice, many home owners are
notadequately insured, or insured at all.

NFIPs subsidized premium ratesmean that property owners lack a
direct,

accurate market signal that commu-

nicates their true risks; therefore, theydo not have appropriate
incentivesto protect themselves. When NFIPcannot cover payout costs
for majorstorms through premiums collected,

the program has to borrow from theU.S. reasury, and taxpayers at
largeare exposed. A 2011 GovernmentAccountability Office (GAO)
reportfound that the future financialsolvency of NFIP is in doubt
withoutsignificant reforms (GAO 2011).Moreover, artificially low
insurancerates encourage development inecologically sensitive
areas, such aswetlands and barrier islands, whichcan further erode
natural defenses toflooding risks (Bagstad, Stapleton, andDAgostino
2007).

Several key factors challengeNFIPs successindeed its survivalas
a solvent risk management system:artificially low premiums that
donot reflect true risk, loopholes in theprogram that allow some
properties tokeep their rates low through grandfa-

thering provisions, repeated payoutsfor losses to the same
high-risk proper-ties, and the failure to account forfuture sea
level rise in flood risk mapsthat help determine insurance
rates.

TABLE 1. National Flood Insurance Program (NFIP) Data forTop 10
States (by Number of Policies) along the U.S. Coasts

State

Number of NFIP

Policies

Total Value of

Premiums Paid ($)

Total Value of

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.

FIGURE 5. National Flood Insurance Program Debt GrowsThe
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.

NFIP is one of the largest

financial obligations

of the U.S. government.
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Low Insurance Rates andGrowing NFIP DebtA series of recent
storms has made clearthat NFIPs rates are too low to coverits
costs, especially during years withexceptionally high damagesa
state ofaffairs that has resulted in the program

running at a loss. Te 2005 hurricaneseason, with devastating
hurricanesKatrina, Rita, and Wilma makinglandfall, precipitated a
crisis in NFIPsfinancial situation. Te program wasforced to borrow
$21 billion from theU.S. reasury to pay for claims and hasstruggled
with paying off those loans.46

Hurricane Sandy added furtherpressure to NFIPs finances. As
ofJanuary 2013, NFIP insurance claimsfrom Hurricane Sandy are
estimated tobe between $12 billion and $15 billion.As part of the
Sandy Relief Act passedin January 2013, Congress
temporarilyincreased NFIPs authority to borrowfunds from the
reasury by $9.7 billion,from $20.7 billion to $30.4 billion, tohelp
address these claims (King 2013).

NFIP is one of the largest financialobligations of the U.S.
government.47In 2011, taxpayers had shouldered theresponsibility
for covering $1.25 trillionof insured assets overall, with $527
bil-lion of that risk in the coastal floodplain

(FEMA 2013a; NOAA 2012c). Withinterest payments alone on the
debt tothe U.S. reasury being very high, itis looking increasingly
unlikely thatNFIP will ever be able to pay off its debtentirely,
let alone build up a reserve inanticipation of future damaging
floods.48

Repetitive LossesInsurance claims on properties that
arerepeatedly damaged by flooding, orrepetitive losses, 49are of
particularconcern to NFIP because of the dis-proportionate
financial drain they

represent. NFIP has paid out almost$9 billion in claims to
repetitive-lossproperties, which amounts to about aquarter of a ll
NFIP payments since 1978(see Figure 6). Currently,
repetitive-lossproperties represent 1.3 percent of allpolicies but
they are expected to accountfor 15 to 20 percent of future
losses(NFIP 2011).50Furthermore, NFIP doesnot increase rates on
properties that havehad repeated claims, although such
rateincreases are a common practice in other

private insurance markets.

Low Rates of Purchaseof Insurance CoverageIn the wake of Sandy,
it was estimatedthat only 15 to 25 percent of at-riskproperties in
Special Flood HazardAreas (SFHAs) in the Northeast were

insured for flood losses (King 2013).Many coastal property
owners donot carry adequate insurance or aresimply not insured at
all. It is estimatedthat, nationally, only 18 percent ofhouseholds
in flood zone areas, whichinclude inland (lakeside and
riverside)

and coastal areas, have flood insurance.While flood insurance is
supposedto be mandatory in all SFHAs, it isnot required outside
those high-riskzones, despite flood risks. Studies alsoshow that
some home owners may buyinsurance initially but then let it
lapse,especially if a few years go by withouta major storm.51Te
main reasonfor inadequate insurance coverageseems to be that people
systematicallyunderestimate the risks of these types

of events (Kunreuther 1996). Anotherlikely reason is a lack of
awarenessthat ordinary home owners insurancedoes not cover flood
damages. Even so,

were another large storm like Sandy tooccur, the damage costs
for those whoare uninsured would likely be at leastpartially
reimbursed through federaldisaster relief (i.e., paid for by
the

American taxpayer).

FIGURE 6. Repetitive-Loss Properties by U.S. CountyInsurance
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 just1.3 percent of all policies but are
responsible for fully 25 percent of all NFIP claim payments

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

Map based on May 2013 FEMA data.

Repetitive-loss properties

represent 1.3 percent of allpolicies but are expected to

account for 15 to 20 percent

of future losses.
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NFIPs GrandfatheringClauseAnother significant challenge is
thesystem of grandfathering that exemptsproperties from complying
with protec-tive requirements if they were builtbefore FEMA flood
maps were createdfor the local community. Similarly, if aproperty
is continuously insured, it canavoid paying higher insurance
premi-

ums if the area in which it is located isrezoned with a higher
flood risk (FEMA2010). Te grandfathering provisionsof NFIP are
effectively a large subsidyto qualifying property owners,
andperversely reinforce decisions to remainlocated in high-risk
floodplains.52

Climate RisksClimate change and resulting rising sealevels are
significantly raising the risks ofseacoast flooding. A 2013 GAO
study ofhigh-risk areas found that, Te federalgovernment is not
well positioned toaddress the fiscal exposure presented byclimate
change, citing its exposure toclimate risks through NFIP and
federaldisaster declarations as major examples(GAO 2013).53A recent
report commis-

sioned by FEMA points out that the

number of NFIP policies could grow130 percent by 2100 as a
result of agreater number of areas being designatedhigh-risk flood
zones as a result of sealevel rise (AECOM 2013). While suchrisks
cannot be completely eliminated,as a society we can try to ensure
thatmarket signals, land use planningdecisions, and investments in
protectivemeasures are aligned to help reduce the

risks as much as possible.

After the Storm, a Federal Program Awash in ClaimsNational 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.

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.

RosannaArias/FEMA
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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 exposure54and the fact that approxi-

mately 45 percent of the states 8.4 million

residents live within flood hazard areas

(NJDEP 2013). New Jerseys shore is a vital

portion of the states economy. Coastal

tourism contributes roughly $38 billion

of the states 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),55and third-

highest in terms of NFIP payouts56(FEMA

2013a). Currently only 11 percent57of 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 risks58(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

FEMAs 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 infrastructure59(NJDCA

2013). Throughout the summer of 2013, the

U.S. Army Corps of Engineers (USACE) will

continue restoration and improvements toJersey 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 FEMAs 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).60Governor

Christies reNew Jersey Initiative is

intended to encourage resettlement and

rebuilding to stronger standards along

coastal New Jersey.61

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 states eligibility with

NFIP.62

Coastal residents and businessesshould 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 Jerseycoast.

MasterSgt.MarkC.O

lsen/U.S.

AirForce
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FEMA plays a critical role in assessinga coastal communitys risk
of flood-ing by developing flood maps, based

on modeling the dynamics of coastalwaves and storm surges. Te
floodmaps also help communities planevacuation routes and plan
emergencymanagement (ASFPM 2013b). Teflood maps are developed using
a vari-ety of data including historic flooding,hydrologic and
meteorological consid-erations, protective measures insta lled,and
type of land use. FEMAs floodinsurance rate maps (FIRMs)
assignzones to coastal communities depend-

ing on their risks.63

Tis zoning thenbecomes the basis for setting insur-ance rates
for coastal properties.

In practice, information aboutlocal flood risks is often not
clear tohome buyers. Tere are no uniformdisclosure requirements at
the timeof purchase of a property. Knowinga propertys flood risks
provides astrong incentive to purchase insur-ance, although it may
cause a smalldecline in property value.64Studies

show that homes located in a high-risk flood zone or SFHA,
especiallythose that are under mortgage, arethe most likely to have
insurance(Petrolia, Landry, and Coble2013).

The Federal Emergency Management AgencyMapping Coastal Flood
Risks

Updating and ImprovingFEMAs Flood MapsBecause of a lack of
funding fromCongress, FEMAs flood maps65are onlynow being updated
in some parts ofthe country for the first time since the1980s.66Te
agency has assigned highpriority to releasing maps of the
coastalareas of New York and New Jersey thatwere hard hit by Sandy
and are now inthe process of making critical decisionsabout
rebuilding.67Maps for otherhigh-risk areas such as the Greater
NewOrleans area in Louisiana and somecoastal counties in Florida
have alsobeen released.68Te revised maps revealthat, in many
states, areas much furtherinland are subject to significant
floodingrisks, and that the flood risk for manycoastal areas has
increased substantiallysince they were last mapped.

Te new draft maps can helpinform, even enforce in some
cases,69better decision making. But they donot fully reflect the
risks of sea level risein the coming decades and are thus an

inadequate basis for long-lived deci-sions, such as where to
build homes. Forexample, in the near term, impacts ofsea level rise
such as increased coastalerosion, steepening of the coastal
profile,and potential for waves and storm surgeto reach further
inland due to elevated

sea levels can have a significant effect onflooding and
inundation risks to coastalcommunities. Congress has not givenFEMA
the mandate to account for long-term erosion when it updates its
floodmaps (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 becomeregularly flooded or permanently inun-dated.
Tus, despite significant time andinvestment, the new maps still do
notreflect the true risks of coastal flooding.70In recognition of
this, the state of NewJersey, post-Sandy, has recommendedthat
communities elevate structuresa foot above the level recommendedby
FEMA.71Tat approach is popularwithin communities that are part
ofNFIPs Community Rating System(see next section) as a way to help
lowerboth flooding risks and insurance rates(Batten et al. 2008).
Te Association

of State Floodplain Managers furtherrecommends that the FIRMs be
keptupdated: Te federal governmentsinvestment in the development of
floodhazard data is considerable and must notbe allowed to decay as
happened in themid-1980s and 1990s (ASFPM 2013b).

FIGURE 7. Global Average Sea Level RiseProjections through the
End of the Century

Scientists have developed a range of scenarios for future sea
levelrise 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 2100,72and 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 FEMAs current
flood

risk maps, which influence long-term building and rebuilding
deci-

sions along the coast.

Figure based on projec tions from NOAA 2012a.

FEMAs 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.
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The Community RatingSystem (CRS): Investmentsin Reducing Flood
RisksTe CRS is a voluntary programadministered by FEMA thatprovides
incentives for communi-ties and individual home owners to

go beyond the minimum require-ments of NFIP and invest in
furtherfloodplain management measures,elevation of structures or
otherflood-proofing measures in returnfor discounted insurance
rates.Depending on the measures imple-mented, communities are
classifiedfrom Class 1 (the best category,which gets a 45 percent
discounton NFIP premiums) to Class 10(the lowest category, which
gets no

discount) (FEMA 2006).73As a risk reduction tool, the

CRS has strong potential, but isunderutilized. Participation in
theCRS is very uneven across coastalstates, ranging from 47
percentof communities in Florida to11 percent in New Jersey, and
oftendepends on the interest and aware-ness of local officials.
Nationwide,only approximately 6 percent ofcommunities with NFIP
policies

participate in the CRS; however,those same communities account
for70 percent of the total insurance inforce under NFIP (FEMA
2012a).Communities that do participateoften do not take advantage
of allthe opportunities available to reduceflood risks and damage
costs.74Improving CRS participation ratesand community ratings can
be animportant tool for building resil-ience in coastal areas. In
addition,

the CRS program itself could beimproved so that it targets
recom-mendations to lower risk in a waythat is more
location-specific and lessgeneric. Te highest discounts couldthen
be provided for the activitiesthat actually lower a particular
com-munitys risk the most.

The Biggert-Waters Flood Insurance Reform Act of 2012

FIGURE 8. Savings on Insurance Bills Can Multiply QuicklyThe
insurance advantages of elevating a home in a flood zone can be
significant. This

figure shows current insurance costs for structure coverage on a
$250,000 single-family,

one-story home without a basement. Over a decade, the potential
premium savings

associated with elevation can exceed $90,000, which could help
offset a significant por-

tion of investments in elevation or other flood-proofing
measures.

Source: Based on data and a graphic from FEMA.

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 planto 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,75with annual rate

increases capped at 20 percent.76The

act will also attempt to phase out other

forms of subsidy, such as those for severe

repetitive-loss properties, grandfathered

properties, and second homes.77One

of the most important provisions of the

act is the establishment of a TechnicalMapping 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.78Nor 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.79,80However, 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-incomeproperty 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).
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State-Subsidized Insurance MarketsInsuring against Windstorm
Damage

companies that typically pool risks,losses, and profits across
all policiesin a state (or even across state linesfor national
companies) and providesubsidized coverage, often backed bystate
guarantees in the event of a majorcatastrophe. Such a structure
allowscompanies to offer a cheaper rate thanwould ordinarily be
available on theopen market and also allows insurersto pass through
some of their down-side risk to state taxpayers.

Nationwide, the number ofresidual policies more than tripledfrom
roughly 1 million to morethan 3 million between 1990
and2011.83Simultaneously, because of

increasing high-value developmentalong the coast, the value of
insur-ance coverage offered by these plans(also known as exposure
to loss)disproportionately increased more

than 1,500 percentthat is, 16 times,growing from $55 billion in
1990 to$885 billion in 2011 (Hartwig andWilkinson 2012). In the
case of verydamaging events, the losses are oftenpassed through to
the state taxpayersor to other property owners (includ-ing those
located inland) in the formof policy surcharges or
increasedinsurance rates on the residual plans.Florida,
Massachusetts, Louisiana,Rhode Island, and exas (listed
indecreasing order of exposure) have thehighest percentage of total
insurancemarket premiums in such state-subsidized insurance pools
(Hartwigand Wilkinson 2012).

A 2010 GAO report on stateinsurance programs for different
typesof natural catastrophes84showedthat insurance programs in
Florida,

exas, and Mississippiall coastalhurricane-prone
statesexperiencedthe most growth in total exposureto loss since
2005, with increases ofroughly 150 percent, 150 percent,

When storms strike coastlines, severedamage is often caused by
highwinds. Wind-related coastal stormdamage from hurricanes,
noreasters,and other ferocious storms is increas-ingly being
covered through residualproperty insurance markets thatprovide
subsidized special-purposeinsurance through state or
privatecompanies. Fair Access to InsuranceRequirements (FAIR) Plans
and Beachand Windstorm Plans are available inmany states, although
their specificterms of coverage and the way they areorganized and
run differ from stateto state.81,82

Rate-setting for residual plans

is usually a highly regulated activ-ity, controlled by the
office of thestate insurance commissioner orother similar agencies.
Te policiesare sold through private insurance

Both private and state-subsidized insur-

ance plans are increasingly turning to the

broader capital markets to find ways tospread 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 nations 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 globalcapital
marketsnotably through the

mechanisms of reinsurance or catastrophe

bondswill 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

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 andshould 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

bonds to help diversify their portfolios with

an investment whose risks are not typi-

cally correlated with the broader economy(for example, the risks
of an extreme coastal

storm are not typically correlated with such

economic metrics as GDP or employment).

Floridas state-subsidized insurance plan

(Florida Citizens) issued a record-setting

$750 million in CAT bonds in 2012 and

again issued $250 million in CAT bonds

in 2013. Alabama and Massachusetts have

also turned to the reinsurance and CAT

bond markets for coverage for hurricanes

and windstorms.86

Such sophisticated financial instruments will

require considerable expertise and oversight

to employ well. Issuing catastrophe bonds

could make publicly subsidized insurance

programs more financially balanced, but it

will come at a cost. Transferring insurance

risks to the financial markets will likely

contribute to at least a small rise in insurance

rates since the bond market will require a

higher return on investment than the rate

the U.S. Treasury charges on borrowing. 87

Harnessing Financial Markets
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and 500 percent, respectively. Floridasinsurance and reinsurance
programshad a combined total exposure of morethan $2 trillion, far
exceeding that ofall other programs combined (GAO2010). Such rapid
growth in insurancecoverage is creating an unsustainableexposure to
risk for state budgets andtaxpayers and might even become aburden
for federal taxpayers if the stateof Florida is unable to cover the
costsof a major storm.

Insurance ReformRecommendations to ReduceOur Risks

Reforming the coastal insurance system

requires not simply ensuring that ratesare set in a way that
reflects risk. It alsoshould create opportunities for homeowners
and communities to makechoices that reduce their exposure torisk
and increase their resilience to theravages of major storms. A
number ofmeasures could help reduce some of theperverse incentives
created by the cur-rent insurance system, improve the fiscalhealth
of federal- and state-subsidizedinsurance programs, reduce
taxpayer

exposure to burgeoning liability, andallow coastal communities
to protectthemselves against growing risks,including
climate-related risks. TeBiggert-Waters Act will help addresssome
of the perverse incentivesbut it

will be essential to ensure it is imple-mented well and in a
timely fashion.Moreover, as a society we need to goeven
further.

DavidMark

Flood Insurance Reform Act of 2012is aiming to change several of
theseproblematic aspects (see box, p. 13).

Near-term interests, however, canoften trump the need to build
in a moresustainable way along our coasts. Inthe state of New
Jersey, for example,local officials, real estate developers,and
other business interests have longfought any coastal development
restric-tions despite serious beach erosion andthreats of storm
damage (Kirkham andRudolf 2012). Yet, when HurricaneSandy struck,
many coastal New Jerseycommunities were among the hardest-

hit. In Florida, legislators representinginland residents were
instrumental inpassing a recent bill aimed at reform-ing the
state-backed wind insuranceplan because of concerns that the
highinsurance rates their constituents payare subsidizing coastal
residents, andthat inland residents would also be onthe hook for
damage costs when a majorstorm strikes (Cotterell 2013).

Damaging WindsAlong with flood damages from storm

surge, many coastal communities are also

experiencing costs from severe wind-

storms. The value of insurance coverage

in wind insurance plans (also known as

exposure to loss) increased 16-fold,

from $54.7 billion in 1990 to a record high

of $884.7 billion in 2011.

Source: PIPSO Insurance Information Institute.

Implications for Coastal CommunitiesPerverse Incentives Create
More Risk, Less ResilienceSubsidized insurance rates, the
practiceof passing through damage and losscosts to taxpayers, the
lack of accurate

information on flood risksall thesefactors have distorted the
coastalinsurance market to create potentiallydisastrous
outcomes.

Recent insurance industry estimatesshowed that NFIP was
providing overallflood insurance at one-half the true riskcost; and
in higher-risk areas, it was pro-viding flood insurance at
one-third thecost (PCI 2011). Such perverse incen-tives have
ironically led to more coastaldevelopment, more exposure to
climate

and other coastal risks, less incentiveto build the needed
resilience to thoserisks, and increased taxpayer burden.Indeed, the
GAO has rated NFIP ahigh-risk program since 2006, statingmost
recently in its 2013 report that,Te potential losses generated by
NFIPcreate substantial financial exposure forthe federal government
and U.S. taxpay-ers (GAO 2013). Te Biggert-Waters
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scientific projections, plus otherrelevant contributing factors
such asland subsidence (the sinking or set-tling of coastal land
areas89), coastaltopography, and erosion, should beincorporated in
FEMAs flood maps.Congress should authorize sufficientresources for
regular updates to mapsas well. While more accurate maps

are being drafted, one interim waycommunities could try to take
addi-tional risks into account would be tobuild even higher or
farther inlandthan the minimum recommended bythe current maps, thus
creating anadditional margin of safety.

Development (HUD), could be usedto help residents buy
insurance.88Anincome-based voucher or rebate pro-gram should be set
up to help targetassistance to lower-income homeowners who struggle
with higherinsurance rates (see box below).

Include sea level rise projections

in flood maps.FEMA should usethe latest scientific projections
of sealevel rise and storm surge in mapsused to determine ongoing
and future

flood risks and set rates (premiumsand coverage) in both the
private and

government insurance programs. Such

Key recommendations include:

Ensure premiums reflect risk.NFIP should ensure that
insurance

premiums reflect true risks to coastalproperties. Increases in
NFIPsinsurance premiums are already setto take place through the
Biggert-Waters Act, and efforts to delay

those increases should be avoided.Additionally, state-subsidized
windinsurance plans should also set ratescommensurate with risk.
Fundingfrom community development blockgrants, administered by the
U.S.Department of Housing and Urban

The Burden Is Unequal

Low-income communities are often amongthe hardest-hit by major
storms. Recent

studies show that impacts of Hurricane

Sandy were especially severe on low-

income people, including communities

of color, in New Jersey and New York.

Forty-three percent of the 518,000 house-

holds requesting federal aid after Sandy

reported annual incomes of less than

$30,000 (Enterprise Community Partners

2013). The storm did extensive damage to

public housing in New York City and many

low-income renters have been left without

affordable housing options.90

Although insurance rates in most

coastal areas do not adequately reflect

true actuarial risk, a rapid rise in insur-

ance premiums could be regressive and

force many low-income or fixed-income

property owners to sell their homes, go

into foreclosure, or forego flood insurance

coverage. Nationwide, some low-income

and fixed-income home owners are already

unable to afford flood insurance even at

subsidized rates and have had to make the

risky choice to go without insurance. Forexample, in the wake of
Hurricane Katrina

in 2005, it became clear that many older

residents of New Orleans who were on

fixed incomes had let their flood insur-

ance policies lapse. As a result, they had

few options for rebuilding or relocating

when their properties were destroyed by

AndreaBooher/FEMA

Low-income communities are often among the hardest-hit by major
storms. Hurricane

Katrina, which hit in 2005, had a devastating impact on
low-income communities and

communities of color. Pictured here, a New Orleans resident
searches for salvageable items

in her home, located in the Lower Ninth Ward. Seven years later,
the impacts of Hurricane

Sandy were also especially severe on low-income communities in
New Jersey and New York.

Of the more than half

a million households

seeking federal aid

after Hurricane Sandy,

43 percent reported

annual incomes of less

than $30,000.

flooding. Similar stories are emerging inthe aftermath of
Sandy.91Instituting a pro-

gram of vouchers (ASFPM 2013a), rebates,

or other subsidies can help low-income

property owners cope with higher rates

that reflect true risks, while ensuring that

they have insurance coverage for natural

disasters (see the recommendations).
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The low-lying coastal

communities of theCommonwealth of

Virginia are home to

several important military

installations. In 2003

when Hurricane Isabel

made landfall in Virginia,

it flooded parts of Langley

Air Force Base, which lies

along the Branch Back

River near the mouth of

Chesapeake Bay.

The Hampton Roads metropolitan region

of Virginia, which includes the cities of

Newport News, Norfolk, and Virginia

Beach, has more than 1.6 million people

living under significant flooding threat. The

area is also critical to U.S. national security;

its dozens of military facilities include Naval

Station Norfolk, the biggest naval base in

the world, and Langley Air Force Base. It is

also home to a gigantic shipbuilding indus-

try and a massive civilian port complexthat handles coal, grain,
petroleum, timber,

and car exports. The inconvenience and

costly damage associated with flooding is

already commonplace for residents of the

Hampton Roads area.

The Virginia coast is no stranger to

the impacts of storms. When Hurricane

Isabel hit in September 2003, it left 32 dead

and more than $925 million in insured

property damages in the commonwealth,

OUR COASTAL COMMUNITIES AT RISK

Virginia: Historic Landmarks and Military Installations Face
Flooding

including damage to hundreds of thou-

sands of priceless artifacts due to flooding

in historic Jamestown (NOAA 2004; St. John

Erickson 2003).

Virginia has a coastline of approxi-

mately 112 miles, however the tidal

shoreline is more than 3,315 miles long

(NOAA 1975).93While only 29 percent of

Virginias land mass is within the coastal

zone, roughly 60 percent of Virginias

almost 8.2 million residents live in theseareas, and
approximately 113,000 people

live within four feet of the local mean

high tide (Climate Central n.d.; VDEQ n.d.;

USCB 2013b). The Virginia coast has seen

local sea level rise of 14.5 inches during

the last 80 years.94A recent study from

the Virginia Institute for Marine Science

(VIMS) projected a sea level rise range of

between 1.5 and 7.5 feet by 2100, with a

best estimate for planning purposes of

1.5 feet (18 inches) during the next 20 to

50 years (VIMS 2013).95Indeed, coastal

storms, storm surge, erosion, inundation,

and rising sea level together will bring

significant changes to the Virginia coastline

this century.96

Virginia ranks ninth within the United

States for the number of policies in force

under the federally backed National Flood

Insurance Program (NFIP) (FEMA 2013a).97

Since 1978, NFIP policy payouts for thecommonwealth have reached
almost

$620.5 million (FEMA 2013a). Along with

the upcoming increases to NFIP rates under

the Biggert-Waters Act, residents in coastal

Virginia are also dealing with rate hikes for

basic home owners policies.98Additionally,

only 7 percent99of the commonwealths

communities 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. All are rated as a seven

or higher, showing that most communitiesare not taking all
possible measures to

reduce their flood risks (FEMA 2012b).

The city of Norfolk is spending mil-

lions to raise roads, build flood defenses,

and improve storm water management.100

As a result of these efforts, Norfolk was

named one of the 20 Leading Resilient

Cities Responding to Climate Change &

Extreme Weather101(City of Norfolk n.d.;

ICLEI 2013).

1stFighterWingPublicAffairsOffice

Discourage development infloodplains.FEMA should dis-courage
continued building andrebuilding in high-risk areas byreducing
payouts for repetitive lossesand increasing rates in the eventof
repeated losses. Some of thesechanges will be implemented aspart of
the Biggert-Waters Act.

State and local planning authori-ties also have a major role to
playin driving development decisionsalong exposed coastlines.
Teyneed to ensure that the threat offuture sea level rise is
factored intoall long-term choices.

Remove unfair subsidies.NFIPshould remove grandfathering
provi-sions that unfairly subsidize some

property owners at the expense of othersand perpetuate risky
development incoastal floodplains. Grandfatheringprovisions could
be phased out instages and coupled with needs-based rebates or
vouchers to help

protect low-income home owners.Te Biggert-Waters Act aims to
firstphase out grandfathering provisionsfor second homes and
commercialproperties and then also for homesin areas that adopt new
FEMA maps(FIRMs). Tis reform needs to be

extended to all primary residences,however, which are the
majority ofgrandfathered properties.

Allow for home buyouts.Federaland state governments should
makeoptions for home buyouts and reloca-tion more widely available
in some ofthe highest-risk areas prone to repeated

flood and storm damage. GovernorAndrew M. Cuomo of New York,for
example, has suggested aninterest in using a part of the fundsfrom
the U.S. Hurricane SandyRelief Act for such options.92FEMAalso has
a home buyout program
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that is 75 percent federally fundedbut administered through
statesand local communities. Few homeowners take advantage of it,
though,because funds are limited and withlow insurance rates there
is not a bigincentive to move.102,103

Communicate flood risks.State

insurance regulators should requirethat coastal flood maps be
shared

OUR COASTAL COMMUNITIES AT RISK

New Hampshire: The Granite State Faces Rising Seas

Parts of the U.S. coast, including coastal

New Hampshire, face flooding during

regularly occurring high tides. Twice a

month, during the full and new moon,when the pull of the moon
and sun on the

earth are in alignment, the ocean tides

are highest. The highest tide of the year is

colloquially called a king tide. Pictured

here is the Bratskellar Restaurant near

Portsmouth in New Hampshire during low

tide on the left, and the highest tide of the

year in 2011 on the right.

In the fall of 1991, New Hampshire suffered

significant coastal flooding, when it was

hit with a double whammy: Hurricane

Bob104in August and then the Halloweennoreaster, also dubbed the
Perfect

Storm 105(NOAA 2013; Cousineau 2011;

ReadyNH 2010b).

Flooding, both coastal and inland, is

considered one of the greatest natural haz-

ards within New Hampshire, and some por-

tion of the state experiences flooding each

year (NHDS n.d.). The largest storm-related

flooding the state experienced occurred in

1938 as a result of the Great New England

Hurricane, which caused $22 million in

damages (more than $370 million in todays

market) and 13 deaths. That catastrophe

led to the construction of a series of flood

control dams during the 1950s and 1960s,

which the U.S. Army Corps of Engineers

operates to this day (Cousineau2011;

ReadyNH 2010a; ReadyNH 2010b).

New Hampshires primarily rocky

coastline is the smallest of any state: only

13 miles106(NOAA 1975). Yet fully 23 percent

of its just over 1.3 million residents live in

coastal communities107(USCB 2013a; Wilson

and Fischetti 2010). Furthermore, more

than 3,000 residents live within four feet of

the local mean high tide (Climate Central

n.d.). Warmer temperatures and increasedrisk of flooding from
sea level rise, storms,

and extreme precipitation will also have

significant implications for New Hampshires

Great Bay ecosystem and for communities in

the Great Bay watershed (Great Bay National

Estuarine Research Reserve 2011).

As of May 2013, New Hampshire ranked

forty-second within the United States for

the number of policies in force under the

federally backed National Flood Insurance

Program (NFIP) (FEMA 2013a)fewer than

1 percent of the policies nationwide.108

Since 1978, NFIP paid out losses totaling

almost $48 million for policyholders in New

Hampshire (FEMA 2013a). Only 2 per-

cent109of communities 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. All are rated as an eight

or nine, showing that they have not taken

advantage of measures to reduce their expo-

sure to flooding (FEMA 2012b).

Today, however, many New Hampshire

communities are taking a proactive

approach to prepare for future sea level

rise and coastal flooding. In July 2009, the

town of Seabrook commissioned a report

looking at strategies for the town in theface of rising sea
levels and increased

risks of flooding due to climate change.110

The report recommended that any new

development and infrastructure should be

planned only outside current and future

flood hazard areas, and that elevation

requirements should exceed town, state,

and FEMA standards (RPC 2009). A more

recent 2012 study found that, over the

long term, taking action to build resilience

in coastal New Hampshire is significantly

more cost-effective than doing nothing.

The study identified critical infrastructure

such as the Hampton Sewage Pump Station

and the Seabrook Wastewater Treatment

Plant as being particularly at risk from sea

level rise and storm surge111(Merrill et al.

2012). This year, the city of Portsmouth

released a Climate Change Vulnerability

Assessment and Adaptation Plan, which

assessed the vulnerability of infrastructure

and made adaptation recommendations;

it is intended to inform the citys upcom-

ing master planning process, scheduled to

begin in the fall of 2013 (CRI 2013).

JimLee,NewHampshire/MaineRealtors

with home buyers and small-businessowners prior to the purchase
of coastal

property to increase buyers awarenessof coastal flood risks.

Mandate flood insurance.Te fed-eral government, under NFIP,
shouldcreate enforceable mandates so thatall property owners in
high-risk areas

have adequate insurance; the man-dates also should strongly
encourage

property owners outside the highest-risk areasbut still in an
area wherethe risk of flooding is not zeroto

purchase insurance. Special programsthat meet the need of
lower-incomeproperty owners, for example byoffering rebates or
vouchers, shouldalso be included. Tese mandatesshould also be
forward-looking,

recognizing that some areas that donot face high risks currently
may
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face future costs from rising seas.Parallel mandates in
state-backedwind insurance markets are a lso

necessary.

Offer incentives for relocation andupgrades.Federal and state
authori-ties should ensure that taxpayer-subsidized programs
include incentivesto relocate away from the coast andto invest in
property upgrades thathelp adapt to rising seas and coastal

flooding. Priority should be placedon those communities that are
mostat risk and/or have suffered from ahigh percentage of
repetitive losses,with provisions to ensure that incen-tives are
fairly distributed across allincome levels and do not end upsimply
subsidizing the wealthiest.Special attention should also be paidto
sites of particular historical orcultural significance.

Set smart guidelines for rebuild-ing.Te federal government,
incoordination with state governments,should set guidelines to
ensure that

rebuilding dollars are used forclimate-resilient reconstruction
andother measures to reduce exposure to

future events, especially in an era ofrising sea levels. Tis is
particularlypertinent for taxpayer-subsidizedrebuilding efforts. It
also applies toprograms administered by HUDand coastal protection
measuressuch as seawalls and beach replen-ishment undertaken by the
U.S.Army Corps of Engineers.

Raise awareness of the CRS.FEMAand state and local authorities
need toraise awareness of the CRS programand expand the number of
communi-ties participating in it nationwide,as a way to increase
investments inbetter floodplain management andto help reduce
flooding risks. In spite

of its high exposure to flooding,New York City, for example,does
not yet participate in the

CRS. Communities should alsobe encouraged to increase
theirrating within the system by takingfurther protective actions,
such asproviding more accessible infor-mation to make people aware
offlood hazards and ways they canhelp protect themselves,
invest-ing in flood risk mapping forareas not yet mapped by
FEMA,preserving open space, relocat-ing or retrofitting
flood-pronebuildings, and improving storm

water and drainage systems.112TeCRS itself should be improved
toprovide recommendations thattarget a particular communitysflood
risks.

Use risk transfer tools.NFIPand state-subsidized insurance

programs should (where allowedby law) consider using
financialmechanisms strategically, to transfersome financial risk
to the broader

capital market through reinsurancepurchase and bond issuance.
Suchmechanisms could help providean avenue to improve the
finan-cial solvency of these programs.However, before going down
thatroute, it will be essential to ensurethat the effect of such
changesis not to further encourage riskycoastal development or
largetaxpayer bailouts.

Update protective recommenda-tions.FEMA and state and
localauthorities should regularly updatethe list of recommended
protectivemeasures (including building codesand zoning regulations)
to reflectrisk and advances in engineering,and should increase
enforcement toensure compliance.

Conclusion

Against a backdrop of growing coastalpopulation growth and
development,climate change is raising the riskof costly damages to
coastal proper-ties by contributing to more intense

hurricanes, accelerating sea level rise,and bigger, more
damaging stormsurges. Te National Flood InsuranceProgram is already
more than $20 bil-lion in the red because of its flawedstructure of
rates, risks, and incen-tives, and is becoming more finan-cially
compromised due to an uptickin extreme weather events such
asHurricane Sandy. State-subsidized

wind insurance programs are similarlya growing source of
financial exposurefor taxpayers.

Important steps are under wayto reform our current system
ofcoastal property insurance throughthe Biggert-Waters Flood
InsuranceReform Act of 2012. It will be criti-cal to ensure the act
is implemented

without being weakened or delayed.Indeed, we need to go further,
espe-cially in incorporating sea level riseprojections in coastal
flood risk mapsand in coastal development andrebuilding decisions.
Otherwise, home

owners will continue to make choicesthat do not reflect the
actual threatsthey face, and U.S. taxpayers will findthemselves
increasingly paying more tohelp coastal communities rebuild
afterstorms and floods.

Insurance reform is one impor-tant tool to help communities
realizethey need to make better decisions toadapt to climate
change. As commu-nities grapple with the new realities,they a lso
need a more comprehensive

framework to assess true risks andvulnerabilities, as well as a
set of toolsto help them make the best choices forprotecting
themselves. It is also worthnoting that one of the most
important

ways to build resilience to climateimpacts is to limit their
severity asmuch as is still possible by makingdeep cuts in carbon
emissions.

With years of mismanagement of our coastal risks and

growing threats fromsea level rise, reforms to NFIP are

overdue and are badly needed.
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