COVID-19 SPECIAL SECTION FISCAL FIRST AID

ocal governments have a

duty torespond quickly
and decisively to extreme events
and provide continuity in critical
public service through adverse
circumstances. Reserves or “rainy
day funds,” federal assistance,
and indemnity-based insurance!
programs are the primary tools
governments have used to manage
risk associated with events, such as
natural disasters, recessions, etc.,
that have the potential to disrupt
public services.

Inrecentyears, atype of insurance
instrument called “parametric
insurance” has generated interestin
local governments in North America

to help fulfill risk management needs
thataren't met by indemnity-based
insurance, federal assistance, or rainy
day funds. Parametric insurance is
notnew—it has been around for over
20 vyears. Ithasbeen used to protect
Caribbean nations against natural
disasters and insure energy companies
against disruption to their revenue
stream due to unusually cold summers
or warm winters, for example. For state
and local governments, parametric
insurance can provide resources to
cover damages not covered by federal
assistance or indemnity insurance or
that go beyond what a government's
r8Serves can cover.
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The idea behind parametric
is quite simple. Exhibit1
illustrates the process for payout from
aparametric policy and compares
itto thatfor traditional indemnity
insurance. Let's walk through the
essential steps shown in the exhibit.

As afirststepin a parametric policy,
foranygivenriskevent thatthe
insured wishes to protect against,

an objective measure of that event's
impactis established. Toillustrate,
local wind speed could represent a
hurricane’s financialimpact, and
local ground-shaking intensity could
represent an earthquake’s financial
impact. The insured receives a payout
of predetermined size if a threshold
intensity of the eventin question
ismetor exceeded. Toillustrate an
example with hurricanes, a payout
of $5 million might be triggered
ifwind speedsintheinsured’s
location exceed 80 miles per hour.
The size of the payoutis not directly

calibrated to actuallosses the insured
experiences from the event, asitis
with a traditional indemnity policy.
Thelimit of the parametric policy
isdetermined by past experience,
exposure torisk, and anticipated
resources needed to assistrecovery
after an event. The sizes of the
payouts are also predetermined and
are based on the intensity of the event
theinsured experiences. Also, the
insured isnotrequired to use the
money to mitigate any particular
loss or type of loss. For example,
theinsured may be required to use
the payment from a traditional
property insurance policy to repair
the property thatis the subject of

the policy. A parametric policy can
be used to offset any expense the
insured experiences arising from the
insured event.

Theinitial payoutis notdirectly
calibrated to an actual loss; itis
determined based on the event

Exhibit1: Parametric Versus Indemnity-based Insurance

intensity alone (e.g., the local wind
speed of a hurricane). Therefore,
parametric does notrequire
thein-depth process to assess
damages, submit a claim, and wait
forinsurance adjusters to do their
work, asis found with traditional
indemnity policies. Instead, the
client alleges that the threshold
intensity of the eventhas been met or
exceeded. The allegation is verified
by athird party thatis mutually
agreed upon ahead of time (itis not
verified by the insurer). Thus, the
time between the catastrophic event
and the payout will typically be
much shorter than with indemnity
insurance. This is because third-
party verification on the intensity
of the event can happen almost
immediately. Parametricis also
free of the debate with adjusters
that sometimes accompanies
indemnity insurance. Finally, in
Exhibit 1, youwill note that the end
of the parametric process requires
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The time between
the catastrophic
event and the payout
will typically be
much shorter with

a parametric policy

versus indemnity
insurance.

confirmation that the insured
experienced aloss equal to or
greater than the amount of the
payout that was received.2 The form
thisloss takesis flexible. It does
nothave to be tied to damage to
specific property and could cover
costs as diverse as overtime for
public safety personnel and lost tax
revenue from the closure oflocal
merchants.

Inthisarticle, we will review

the mostimportthingslocal
governments need to know about
parametric insurance, including:

= Whylocal governments might
wish to consider parametric
insurance.

= Whoisusing parametric
insurance, including areview of
the experiences with parametric
of two USlocal governments and
one state government.

= How to explore the use of a
parametric policy.

= Areview of the advantagesand
disadvantages of parametric
insurance.

Why Parametric
Insurance Now?

Itisimportant for local governments
to consider new risk management
tools, like parametric insurance,
because the number of disasters
hasbeenincreasing over time, as
Exhibit 2* on the next page shows.
Therate of increase has been much
faster than the rate of population
growth. Additionally, research
shows thatthereisalsoatrend of
significantly increasing aggregate
financial losses from disasters.®

Parametricinsurance can
supplementlocal governments’
traditional means of risk
management: federal (and state/
provincial) assistance, indemnity
insurance, and reserves.

Let’s start with federal assistance
(e.g.,the USFederal Emergency
Management Agency or FEMA).
Federal assistance will not cover

all of the losses alocal government
experiences. First, the federal
government must declare that

an event qualifies for assistance.
Alocalgovernment could still
experience significantlosses

from an event thatis not declared
eligible for assistance. Second, even
for qualifying events, assistance
recipients are still responsible for a
significant share of the reimbursable
costs (e.g., typically, FEMA requires
25% of the cost be borne by the
recipient), and other costs may not
bereimbursable. Aleading example
of anon-reimbursable costislost
revenue if part of the tax base
suffers damage and is no longer able
to contribute the same revenue to
local government. Finally, federal
assistance may take alongtime to
materialize—perhaps yearsin some
cases. Parametric policies can help
cover losses thataren't covered by

federal assistance and can deliver
the payout quickly. Some local
governments mightalso be eligible
for similar assistance from their
state or provincial government.
However, the limitations of federal
insurance often apply to state/
provincial assistance too.

Traditional indemnity insurance
policies provide coverage for a
government’s physical assets

and provide protection in many
differentloss scenarios. Because
these policies provide protection
againstlosses arising from so many
causes, a policy that provides a
high dollar amount of coverage can
be very expensive. Thislimits the
amount of coverage a government
can obtain and/oritrequires
significant deductible payments
tomake the policy affordable. A
parametric policy could supplement
atraditionalindemnity policy

by focusing on the specific loss
scenario (i.e., earthquakes,
hurricanes) thatis mostlikely to
cause extreme damage. Thus, the
parametric policy could help cover
deductible costs and/or damages in
excess of the traditional indemnity
policy’s coverage limits, or items
that are sublimited? or excluded
under the indemnity policy.

Further, indemnity policies don't
cover losses outside of damage to
physical assets. For example, an
indemnity policy wouldn't cover
overtime costs for public safety
personnel. A “business interruption”
indemnity policy could cover lost
revenue from damage to the insured
physical asset; it would not help if
an extreme eventleft the facility
undamaged but disrupted the
underlying economic activity that
produces revenue. For example, a
businessinterruption policy for a
marine port would only helpifthe

*The authors of the study used to create Exhibit 2 believe that increase in the number of presidentially declared disasters has several causes, including

global climate change, increased urbanization, and increased asset values in risky geographic areas.
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Exhibit 2: Number of U.S. Presidentially Declared Disasters
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actual port facility was damaged.
Ifanextreme eventlimited
ingress/egress to the port without
damaging the physical facility,
then a traditional indemnity-based
business interruption policy would
not apply. A parametric policy could
be designed to provide a payout
regardless of the physical condition
of the gate.®

Reserves traditionally have acted
as a form of self-insurance for

local governments. However,

many local governments will

find itimpractical to accumulate
enough reserves to cover the

most extreme scenarios or could
find their reserves exhausted by
multiple smaller events. This could
be because thelocal governmentis
unable to generate sufficient excess
resources to build the reserve to

an adequate level quickly enough.

Or perhapsalarge reserve will
attract political pressure to use
thereserves for something other
thanriskmanagement. Parametric
insurance can actasasafetynet
ifagovernment's reserves prove
insufficient, and itmay be more
resistant to political pressure to
spend the premium money on
somethingelse.

Afinalreason whylocal
governments should think about the
potential of parametric insurance
isthattheinsurance marketis
starting to favor it, which means it
could provide a better value to the
insured than traditional indemnity
insurance, in some cases. As of
this writing, atleast some of the
value advantage of parametricis
due to cyclical market forces that
could prove temporary. However,
there are some forces that suggest

parametric could now have anatural
value advantage. First, as we saw
earlier, parametric policies don't
have aclaim administration and
adjustment process. This process
represents a cost of indemnity
insurance thatis passed alongto
customers. Second, the increased
prevalence and accessibility of data
and data collection devices make
parametric policies more practical
todesign and administer than they
have ever been. For example, for a
parametric policy to protect against
flood risk water, gauges could be
deployed around a community to
measure the level of water in key
areas of the community and report
thatdatainreal or near-real time.
Finally, the globalization of financial
markets means that more funds

are available to support parametric
policies thanin the past.®
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Who Uses Parametric
Insurance?

Asmentioned earlier, parametric
insurance has been used in private
sector applications for many years
and in international public sector
applications. Protection against
catastrophic eventslike hurricanes
and earthquakes are common uses,
butmany other uses have been
created. Some examples include:

= Cropinsurance based onthe
amount of rainfall or drought.

= Delayed flightinsurance for
travelers based on the duration
of the delay.

= Waterborne logistics insurance
based on excessively high or
low water levels on commercial
waterways.

Of course, readers of this article will
bemostinterested in governments
within North America. We will discuss
three thatare noteworthy because of
the diversity of their experiences:

= Miami-Dade Public Schools (M-DCPS)
in Florida (345,000 students)
procured a parametric policy for
hurricanes but discontinued the
policy after three years.

= The State of Utah (population of
3.2 million) procured a parametric
policy for earthquakes and is now
considering more parametric
policies to cover other risks.

= The City of MiamiBeachin
Florida is much smaller than our
other two examples (population
of about 92,000]. The city
investigated a parametric policy
forinterruption of tourism
revenue butdid not purchase
one. Itdid, however, purchase a
parametric policy for hurricanes
to supplementits existing
indemnity insurance program.

AP PHOTO

How Can Governments
Explore the Use of a
Parametric Policy?

Because parametric insurance has
important differences from traditional
indemnity insurance, exploring the
use of a parametric policy isnot the
same as for traditional insurance.
Let's take alook at how to investigate
aparametric policy based on the
experiences of our three case study
governments.

Form a Team

Because parametric isnot common
inlocal government, itis wise to
create a working group or team to
help think through the implications
of purchasing a policy. Forinstance,
thelocal government’s risk manager
can help think through how it can
best complement otherinsurance
instruments, and the finance officer
can contribute how the policy can
best complement the reserve strategy.

Above, waves crash over a seawall
as Hurricane Irma passes by on
September 10, 2017, in Miami, Florida.

The team should also engage a
knowledgeable broker. Not all
brokers are equally well-versed in
the features of parametric policies.
The governments we spoke with
benefited from working with
knowledgeable brokers. They also
involved the insurance carriers
directly in the conversation. As
the seller of the insurance product,
the insurance carrier was able to
contribute important expertise to
the decision-making process.

Identify the Risk (and
Financial Disruption)
You Want to Protect Against

Formanylocal governments, the risk
will be an obvious vulnerability to

a catastrophic event. For M-DCPS,
thiswas hurricanes. M-DCPS had

a $100 million wind deductible on
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its traditional property insurance.
If schools were closed due to a
hurricane, it also was exposed to
potentiallostrevenues, such as
lunch fees and federal supportthatis
distributed according to the number
of days students are in school.
Finally, due to FEMA requirements,
M-DCPShad a $17 million obligation
tomaintain insurance coverage

for buildings for which FEMA
hasalready provided damage
reimbursement.” M-DCPS was also
weary of the potentially long FEMA
reimbursement process.

The State of Utah procured a
parametric policy for earthquakes.
Utahisexposed to faultlines, but
earthquakes arerarein the state.
Utah experienced a significant quake
in 1934, and studies by the United
States Geological Survey show that
large quakes are possible, including
in the vicinity of Salt Lake City. Utah
saw a parametric policy as a good
supplement to its existing indemnity-
based earthquake coverage. The
payout from a policy could be used

to cover deductibles or damagesin
excess of the maximum coverage
limit, for example.

Parametricinsuranceis flexible in
its design. As such, a parametric
policy doesn't have to be limited

to the types of risks governments
typically address with insurance,
like physical damage to a building.
The City of Miami Beach was
interested in insuring a potentially
volatile revenue stream. Its
tourism-based revenue (e.g., a
resorttax and food and beverage
tax) constitutes around 20% of its
total governmental funds’ revenues
and 10% of its general fund’s
revenues. Tourism can be reduced
formanyreasons. Ahurricaneis
not the only cause of lost tourism
revenue, so a parametric policy
tied to wind speeds would not fully
address thisrisk. Forinstance,
hurricane near-misses can scare
off tourists, even if Miami Beach
never actually is touched by the
hurricane. Also, other events that
have nothing to do with hurricanes

Parametric insurance
is flexible in its
design. A parametric
policy doesn't have to
be limited to the types
of risks governments
typically address with
insurance.

canreduce tourism. Here are some
examples:

= The Zikavirusscarein 2016 kept
tourists away from Florida.

= Major sargassum seaweed blooms
can wash up on shore and pile up
in great quantities. Rot smells
sulfurous, attractsinsects, and
repels tourists.

= Brazilisamajor contributor of
international visitors to Miami
Beach. Downturnsin the Brazilian
economy are feltin MiamiBeach.

= Theevents of September 11, 2001,
reduced tourism in many parts
of the United States, including
MiamiBeach.

MiamiBeach couldn't predict these
events would happen, butit was
mindful of the potential for other
unforeseeable events toreduce
tourism. Therefore, Miami Beach
sought a parametric insurance
instrument that could provide
coverage againsta variety of tourism-
disrupting events.




MiamiBeachintended touse
parametric insurance for budget
stabilization. Thisis a common
use outside of the public sector.
Perhapsitwill also starttobecome
more common in the public

sector. Forinstance, GFOA spoke
with one insurance carrier that
was investigating the market

for a parametric instrument to
protectagainst overrunsinthe
snow removal budget for cities
further north than Miami Beach.
Localgovernments donot budget
an amount sufficient toremove
unlimited amounts of snow, of
course. So, a parametric policy
could trigger upon the totalinches
of snowfall exceeding a predefined
threshold in a given snow season.

Take Stock of Your Other
Risk Management Tools

Parametricinsuranceisbest
thought of as a complement to
otherriskmanagement tools, nota
replacement. Therefore, the process
of investigating a parametric

policy should include areview of
your existing risk management
tools to see where opportunities to
complement them exist.

Reserves are a good place to

start. The most fundamental
question is: How does the amount
of reserves you have compare to

your exposures? By identifying the
major risks, you are subject to and
the range of potential damages that
mightresult,®a government can
determine the assurance itsreserves
offer. GFOA has developed tools and
methods for local governments to
conduct this analysis.®

Animportant consideration with
reservesis the political risk that
public officials will want to use

the reserves for something other
thanriskmanagement. For many
governments, this risk probably
increases as theirreserve gets larger.
Hence, agovernment’s discipline in
respecting the purpose of its reserve
isanimportant consideration. Ifa
government has a strongreserve
policy that clearly identifies the
reserve as ariskmanagement tool and
hasaninstitutional culture where
the policy isrespected, then perhaps
larger reserves are a good response
toany gap between a government’s
uncovered exposure and its
willingness to take on thatrisk. Ifa
government lacks such a policy and
culture, then a parametricinsurance
policy might be a better response.

A government should also review

its existinginsurance program. For
instance, Utah was not satisfied with
the amount of traditional insurance
ithadin place for earthquake risk.

Could a Parametric Policy Cover a Recession?

A common source of budgetary instability is a
recession. A market for parametric insurance
to protect against recessions does not yet exist.
However, the insurance industry experts we
spoke with thought that it was entirely possible
that such a market could develop in time.

Parametric insurance proved tobe a
more affordable option for increasing
itsinsurance coverage. Furthermore,
the payout from the parametric
insurance would be flexible to use as
Utah saw fitand would not be tied to
aparticularbuilding. Utah could use
this money to offset any number of
different costs that the state might
incur asaresult of an earthquake.

In addition to the amount of
existinginsurance already in place,
governments should consider when
thatinsurance would come into play.
For example, we saw earlier that
M-DCPS has a $100 million deductible
onitstraditional indemnity
insurance for wind damage. A
parametric policy could help offset
this by providing resources to help
pay the deductible costs (along with
whatever other damages outside of
property M-DCPS might experience as
aresult of a powerful hurricane).

Federal assistance is an element

of riskmanagement. Parametric
insurance can complement federal
assistance by providing coverage for
losses thatare ineligible for federal
assistance. A government can take
stock of important potential losses
it could experience that would
beineligible. Lostrevenue due to
damages to major taxpayersin the
jurisdiction is one good example.
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Finally, alocal government might
consideritsinternal borrowing
capacity. Ifagovernmenthasidle
financial resourcesin accounting
funds thatdon't have exposure
tothe samerisks asthe general
government, then those funds
might be able to provide a temporary
source of liquidity in an emergency.
Similar toreserves, alocal
government should have a strong
policy to govern internal borrowing
and a political culture of respect

for the policy in order for internal
borrowing to be used responsibly.'®

Design the Parametric Policy

Animportant goal of designinga
parametric policy is to reduce “basis
risk.” This refers to the potential
formismatch between the losses
theinsured experiences and the
payments received. For example,
M-DCPSwas concerned about
damage to its school buildings from
hurricanes. Hence, a parametric
policy based on wind speed would
minimize basis risk for M-DCPS
because a higher wind speed

would presumably cause greater
damages. The City of Miami Beach
was concerned aboutlost tourism
revenue. Hurricanes that hit Miami
Beach were just one risk of many
with the potential to reduce tourism
revenue. Hence, a parametric policy
based on wind speed would present
high basisrisk for MiamiBeach.

The design should start with
defining the geographies to be
included in the parametric policy
and the coverage levels for those
geographies. Especially for larger
governments, not all geographic
areasinthejurisdiction will have
the same exposure to a given risk.
For example, Utah’s parametric
quake policyis focused on areas of
the state where there are a greater
concentration of assets near

seismically exposed locations.
M-DCPS also took into account the
location of its physical assets (e.g.,
school buildings) and designed the
policy to trigger when wind speeds
reached the threshold levelsin the
parts of the district with a higher
concentration of physical assets.

In some cases, the exposure that
the government wants to protect
againstisnotcorrelated with the
location of its own physical assets.
Perhapsimpairment of the tax
base from a natural disasteris a
concern, in which case the location
of top taxpayers might be most
relevant. Or perhaps providing an
adequate public safety response
tovulnerable populationsisan
issue that parametricisintended
toaddress. Then the location of
vulnerable populationsis key.

After defining the geographies

for the policy, the “index” for the
policy is established. The index
isthe measurement that will be
used to decide if the policy triggers

(e.g., wind speed). Here are some
characteristics of a good index:

Strong correlation between the
index and the potential loss. This
minimizes basis risk. We saw earlier
the example of wind speed as both
agood index for M-DCPS and a poor
index for Miami Beach’s tourism
revenue. Utah used “peak spectral
acceleration,” which is one way to
express earthquake-related ground
shaking at affected locations. It can
provide a good approximation of the
vibration (and damage) experienced
by abuilding. This provides a closer
correlation to the damage Utah
might experience than would be
provided by a more popularly known
measure of earthquakes, like the
Richter scale, which measures the
magnitude of an earthquake at its
center.

Administered by a trusted third
party. This makes the index neutral
inits application and immune to
the moral hazards that mightarise
ifthe index was administered by

Going Broader: The Miami Regional Resilience Strategy

Often, therisks alocal government is concerned about will be
shared with nearby public and private organizations. Resilient305
isa shared strategy of local governments in the Miamiarea to
develop a shared response to risks of common concern to all. You
can learn more about the approach used by these governments to
develop a collaborative approach to risk and access some of their
risk analysis tools at the Resilient305 website.!?




theinsured or the insurer. Theindex
should also be a widely accepted
measure, without room for debate on
how itis calculated. For example, the
National Hurricane Center is a good
third party for hurricane data and
the United States Geological Survey
(USGS) for earthquakes. In another
example, the New York Metropolitan
Transportation Agency uses water
gauges deployed by the USGS and
National Oceanic and Atmospheric
Administration for a policy to protect
against floodingin train tunnels.
Third-party private firms can also
setup and monitor indexes for
parametric policies. The costofa
third-party firm, if such a firm is
necessary, can be included in the
policy premium.

Historical data available. Ideally,
there will be many years’ worth of
historical data that will be available
for theindex. The more years of data,
the more comfort the insurer and
insured have in modeling the index.
This allows both the insured and
insurer to see what kind of variation
the measure has experienced in

the past. Variation is a primary
ingredient of risk (the otheris
potential for loss).

The index examples we have focused
on so far might be fairly obvious,

like wind speed for hurricanes and
ground acceleration for earthquakes.
Let’slook at the City of Miami Beach
for anonobvious example. In order

to approximate its exposure to lost
tourism revenue, the city considered
revenue per available hotel rooms or
“RevPAR." Thisis a standard metric
used by the hotel industry, calculated
by multiplying a hotel's average
daily room rate by its occupancy
rate.’? RevPAR satisfied the criteria
foranindex we defined above. It
offered a close fit with the risk of
declining tourism revenue. If room

Exhibit 3: Illustration of Parametric Payout Structure for Hurricanes

Term of parametric policy: Three years

Aggregate payout limit: $20 million over the term

Per occurrence limit: $10 million per hurricane

Index Values and Associated Payouts

Wind speed at the insured’s

location (1 minute sustained)

70 mph
80 mph
90 mph
100 mph
110 mph and above

rates or occupancy rates were
declining—these being the city’s
main source of tourism revenue—
a4%hotel room tax would also
decline. The statistic is available
from reputable third-party firms.

Once an appropriate indexis
identified, the payout structure can
be defined. The payout structure
should be informed by the review
of the government’s other risk
management tools. For example,
experience had taught M-DCPS and
its elected officials that it was wise
tomaintain areserve toaddress
damage from hurricanes. Hence,
the payout structure was designed
to trigger onlyif a hurricane
impacted alarge portion of the
district. M-DCPS assumed thatifa
hurricane only impacted a smaller
portion of the district, then its
reserves and traditionalindemnity
insurance would be adequate.
Earlierin this article, we have also
seen how the amount of coverage,
size of deductibles, and maximum
coverage limits of an existing
indemnity insurance program

Payout as percent of
per occurrence limit

5%
25%
50%
75%

100%

Simulated Experiences

Computer simulations can
sometimes supplement or

even substitute for historical
experiences. Simulations could
show the potential impacts
future extreme events would
have on alocal government.

could also influence the amount

of parametricinsurance thatis
appropriate for a given situation.
Exposure to potential losses that
areineligible for federal assistance
could be another consideration.

With thatin mind, let’s take a look
atafictionalized payout structure
for hurricanes in Exhibit 3, which
issimilar to thatused in the market
for parametric insurance. Note
that Exhibit 3isjustbased on the
per occurrence limit for the entire
jurisdiction. As we described
earlier, itis also possible to have
different payout structures for
different geographic areas within
theinsured’sjurisdiction.
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There are some notable features

of Exhibit 3. The index values and
associated payouts are tiered so that
the insured receives larger payouts
for more severe events. A tiered
policy allows the policy payment to
increase with the intensity of the
event, which will also correlate to
more economic losses.

A tiered payout structure could also
provide coverage for less severe
events. Forinstance, a lesser storm
could still cause some damage and
presumably would be far less likely to
receive federal disaster assistance.
Finally, there is an aggregate payout
limit for the policy. So, for example,
if theinsured experienced three very
severe hurricanes over three years,
it could likely receive a smaller total
payout across all three than the per-
occurrence payout table suggests.
Thisis because the aggregate limit
would be met by the combination of
the three storms.

The City of Miami Beach wanted to
protect againstdeclines in tourism
revenue. The policy trigger that was
considered was based on “RevPAR.”
Youmayrecall that RevPARisan
industry standard measure of

hotel room revenue. Using RevPAR
would capture downturnsin
tourism caused by any event, not
just hurricanes. Let's examine two
hypothetical payout structures that
are representative of the options
considered by Miami Beach. The first
structure could be oriented toward
offsetting the impact of an extreme
event that causes a major disruption
to tourism. A policy could trigger if
there wasa 15% reduction in RevPAR
from the preceding year. The payout
schedule could be tiered, similar to
Exhibit 3. Toillustrate, it could start
atabout $2 million and increase
forlarger declines in RevPAR, with
amaximum payout of $10 million
inayear. Anannual premium for

such a policy might be around $1.15
million. This kind of policy would
be sufficient to compensate Miami
Beach foralossinrevenue between
15%and 70%.

A second payout structure could
stabilize more common but less
severe negative variation in tourism
revenue. This could feature a tiered
payout with an annual limit of $4.25
million if Miami Beach experienced
12 months of lower RevPAR. The
annual premium might be $500,000,
and the payout structure would

be sufficient to cover losses equal

to between 5% and 25% of tourism
revenues. We'll see what the city
decided in the next section.

Examine the Cost-Benefit
of the Policy

Once the policy has been defined, it
is possible to compare the potential
benefit to the cost. In fact, this

step can be done almostin parallel
with the design of the policy. An
important feature of a cost-benefit
analysisis thatit considers along-
term time horizon. This is because
the events that a parametric policy
provides coverage against need to be
considered over alonger time period
togetan accurate sense of their
potentialimpact. Forinstance, if we
looked atjusta one-year-ahead time
horizon, thereis a good chance that
agovernmentinaregion atrisk for
hurricanes would not experience a
hurricane in that year. However, if we
looked at a 20-year or 30-year time
horizon, for example, thereis a good
chance that the government would
experience atleast one eventand
possibly more. Hence, the longer time
period would give a more accurate
view of a government’s exposure and
what parametric could do to offset
this exposure.

Alesscritical but useful feature
of a cost-benefitanalysisis to

compare the parametric policy to
an alternative course of action.

One particularly appropriate

course of action might be where

the government accumulates the
premium payments it would have
made in areserve and essentially
“self-insures.” Such an analysis
should take into account two
importantadvantages parametric
policies have over self-insuring
throughreserves: 1) the parametric
policy provides full coverage
immediately. Reserves could take
years to accumulate to an amount
that provides sufficient self-
insurance capacity or be replenished
after they have been used; and 2)
the parametric policy eliminates
the political risk of reserves being
diverted to purposes other than risk
management.

Let'snow look at two ways an
analysis could be conducted. One
common approachistoimagine
that the policy had been in place for
several years, perhaps 10, 20, or even
longer. Then the premium payments
can be compared to the payouts that
would have been received given the
events that the government actually
experienced in its history. The
virtue of this “backcasting” method
isits simplicity, butit does have
disadvantages as well. Startingin
the next paragraph, we'll examine
backcastingin more detail, including
showing how Miami Beach used it

to evaluate its potential tourism
revenue insurance policy. After
that, we will examine the second

of our two analytical methods:
Monte Carlo simulation. Monte Carlo
simulation takes a forward-looking
view and thereby avoids the pitfalls
of backcasting.

In Exhibit 4, we have anillustration of
backcasting of the first hypothetical
payout structure we described for
MiamiBeach, where a 15% reduction




Exhibit 4: Backcasting Analysis for Miami Beach
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* Note that some of the elements of this exhibit have been adjusted by GFOA, but the results are roughly similar to the analysis actually conducted

by the City of Miami Beach.

in RevPAR would trigger a payout.
(Note that some of the elements of
this exhibit have been adjusted by
GFOA, but the results are roughly
similar to the analysis actually
conducted by the City of Miami
Beach.) Exhibit 4 shows both

the year-over-year changesin
RevPARand a 12-month moving
average (i.e., the average RevPAR
for the preceding 12 months). The
policy the city was considering

was based on annual RevPAR. We
can see that the payoutline was
not crossed once by the annual
moving averageline, during the
period shown on the graph. It was
only crossed twice by the monthly
line. Assuming the policy had been
in place for all seven years, this
would have resulted in no payouts
compared to about $7.5 million in
total premiums paid. One important
thing Miami Beach learned from this
analysisisthat RevPAR (and, hence,
the city’'s tourism revenue) tends
to bounce backrelatively quickly
from the downturns.

Itishuman tendency to vividly
remember high-point and low-

point experiences and for those

to color how we judge a situation.
Therefore, it would be natural for
people in the MiamiBeach city
government to vividly recall the

drop (e.g., the month where RevPAR
wentbelow theredline) buthavea
vaguer recollection of the return to
normal. This means people might
overestimate how frequently revenue
declines happen and how long they
last. The analysis helped Miami
Beachgetaclearer sense of the
historical behavior of its revenue.
Ultimately, MiamiBeach decided
that the parametric insurance
product did not represent a sufficient
value and decided to build up alarger
reserve to protect against tourism tax
volatility. It did, however, investigate
a separate parametric policy for
hurricane damage and did purchase
that policy.

Though backcasting does have the
virtue of considering along-term

time horizon, the drawbackis that
thereisanimplicitassumption
thatalocal government’s history
represents a complete range of the
possibilities that it might experience
and discounts the possibility of worse
eventsin the future. Psychological
research has shown thathuman
beings are systematically prone
toseverely underestimate future
volatility.'® Historical data is
certainly animportant analytical
tool, butitcould serve to aggravate
our inborn tendency to underestimate
future volatility by anchoring
usinthe events of the past.’ For
instance, imagine alocal government
performed a backcasting analysis

in 2006 to assess its vulnerability to
economic downturns. It would have
found itself unprepared for what
came soon after. In another example,
GFOA assisted the City of Colorado
Springs, Colorado, in assessing its
financial risks to extreme events,
including wildfires. The city had just
experienced the worst wildfire in
Colorado’s history. GFOA knew that
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this fire did not necessarily represent
the worst possible wildfire, so GFOA
augmented the city’'s expectation

for the size of future fires. This was
fortunate because shortly after

GFOA finished its analysis, the city
experienced the new largest wildfire
in Colorado history.

An alternative to backcasting that
resolves this disadvantage is Monte
Carlo simulation. Monte Carlo uses
pasthistory (or other data about the
likelihood and potential magnitude

of extreme events) to create arange

of future possibilities. Thisrange
allows for the possibility of events
more extreme than have actually
occurredin the past. The simulation
then produces thousands of possible
scenarios of what the future might
looklike based on the assumed
likelihood and potential magnitude of
extreme events. The analyst can then
find out how often scenarios occur
thatmeetagiven condition, such as
how often the payouts received from
aparametric policy outweigh the
premiums paid over along-term time
period. No policy will ever pay out
more than it costs in most scenarios
(Orifitdoes, the insurer will probably
notlastlong!). A good simulation
model could also account for the other
advantages of parametric insurance,
such as the ability to provide full
coverage immediately (as opposed to
building up and internal reserve) and
decreased vulnerability to political
risk, compared to aninternal reserve.
Hence, alocal government will have to
decide if the probability on an offer of
receiving anet financial benefit from
the policy is worth the other benefits
of parametric insurance (e.g., full
coverage on day one, eliminating the
political risk of reserves, etc.). A fuller
explanation of how to perform a Monte
Carloanalysisis beyond the scope of
thisarticle, but GFOA has published
many other resources that describe
Monte Carlo in more detail, including
how to access open source analytical

tools thatrequire nothing more
than Microsoft Excel.'®

Commit to a Long-term Strategy

Just as the cost-benefit analysis
period needs to be long term, the
purchasing strategy for parametric
needs to be long term. Withouta
long-term strategy, a government
risks making suboptimal purchasing
decisions. For example, one common
decision-making erroris called
“recency bias,” where more recent
events are overweighted in decision-
making and lessrecent events are
underweighted. This can be seen
with residential flood insurance,
where more people purchase flood
insuranceintheimmediate aftermath
of aflood. But after afew years, the
number of people who have retained
the insurance declines—even though
therisk of flood may be no different.
One of the insurance brokers we
interviewed shared a story abouta
client thatillustrates the pitfalls of
recency bias. This client was facing
a“hard” insurance market (policies
were more expensive). Therefore,

the client decided to self-insure with
areserve and save themselves the
higher premium costs. However, the
client then experienced some sizable
losses and had a significant declinein
itsreserves. This motivated the client
to go backto buyinginsurance, despite
the new, higher prices on policies.
The client then went for several

years paying higher premiums while
experiencing no furtherlosses!If the
client had stayed its original course,
itwould have been much better off
because it would have built its self-
insurance reserve back up.

Of course, committing to along-term
strategy is easier said than done. For
example, M-DCPS was faced with a
hardening market for its traditional
indemnity insurance. As the price
of the indemnity policies went up,
the parametric insurance policy no
longer fit within the district’'s budget

forinsurance. Tomake the case fora
consistent parametric strategy, Utah
has stressed the value of parametric
forreplacinglostrevenue, the role

of parametric insurance in the state
government’s largerinsurance
program, and the value of parametric
insurance for preparing the state to
recover from high-impact earthquakes.
Of course, if the government develops
ahistory of receiving payouts from
parametric policies, the case for
retaining the policy will be that much
easier to make.

Conclusions

Parametric insurance can supplement
agovernment'’s traditional financial
riskmanagement tools of reserves
and indemnity-based insurance. This
is a potentially valuable financial
instrument, given the increasing
volatility and uncertainty that

many governments face. We will
conclude this article by reviewing

the advantages and disadvantages of
parametric insurance.

First, let'sreview the advantages

of parametric relative to otherrisk
management tools in the table on the
following page.

Parametric insurance policies

are, of course, not without their
disadvantages. The mostimportant
potential pitfallis basisrisk, or the
potential for a mismatch between
thelosses experienced by the
insured and the coverage provided
by the policy. Anindemnity policy
on a building will usually have less
potential for basisrisk, if the goal
isjustto protectagainst building
damage. Of course, governments
usually have more concerns than
justbuilding damage, so minimizing
basisriskrequires thoughtful
selection of the geographic coverage
of the policy and the policy index.

Parametric policies also have some
disadvantages relative toreserves.
First, parametric policies are not




Versus Reserves

Immediate coverage. Reserves must be built up over time.

Mitigate political risk. Politics could lead large reserves to be redirected to purposes
other than risk management.

Versus Indemnity-based Insurance

Streamlined claims. Straight-forward and transparent claims submission and review
process, resulting in faster claims.

Broader protection against impacts of an extreme event. Payouts are based on the
event itself, not damage to a particular asset. Hence, coverage is provided for costs
that are not related to any particular asset or for damage to an asset not covered by
indemnity policies.

Can address entirely different risk categories. Parametric policies can be designed to
cover risks for which traditional indemnity insurance is simply unavailable.

May have price advantages. Parametric policies may now enjoy some price advantages
that make it a better value than traditional indemnity insurance, in some cases.

Versus Indemnity-based Insurance

Much faster payout. Parametric typically pays out in about 30 days. Federal assistance
may take months or even years to materialize.

More flexible use of funds. Parametric proceeds can be used to cover any loss. Some
types of losses are ineligible for federal assistance.

Contractual obligation. A parametric insurance policy is a contractual agreement to
provide a given amount of money under well-defined circumstances. Eligibility for federal
government assistance is not as well defined. For example, there is some subjectivity
involved in whether the U.S. President will declare a given area an emergency in the
aftermath of an event.

as flexible. Reserves can be used to tobe of any value, buta government
respond to virtually any loss the local needs this outlook to get the most
government experiences. A parametric out of the policy.

policy has to be builtaround some
particular type ofloss (e.g., hurricanes,
earthquakes, tourism revenue, etc.).
Furthermore, if a government has a
strong reserve policy and the discipline
to stick to the policy, then ithas
minimized the political risk of reserves

In closing, parametric insurance
presents an opportunity for
governments to better manage
theirriskand provide continuity of
important public services through
adverse circumstances. Like any
tool, parametricis notafit for every

beingredirected to uses besides risk situation or for every government,
management. Eliminating political but there are many situations where
riskis one of the major advantages of parametric insurance could be a
parametric over reserves. valuable part of a government’s risk

Finally, optimizing the use of management tool set. &

parametric insurance necessitates a Shayne C. Kavanagh is Senior Manager
savvy long-term perspective. This is of Research and Elizabeth Fu is

not to say that parametric insurance Senior Manager in GFOA’s Research
requires a savvy long-term perspective and Consulting Center.

T Indemnity insurance is a contractual
agreement in which one party
guarantees compensation for actual or
potential losses or damages sustained
by another party. As we will see, this
is different from parametric insurance,
which is determined based on the event
intensity alone.

2 This requirement makes parametric an
“insurance” policy. Otherwise, it would
be just a derivative contract.

3Information and exhibit on trends in
disasters are from: Vera Brusentsev
and Wayne Vroman. “Disasters in the
United States: Frequency, Costs, and
Compensation.” W.E. Upjohn Institute for
Employment Research. 2017.

4 A sublimit is a limitation in an insurance
policy on the amount of coverage
available to cover a specific type of loss.

5 This type of policy is often referred to
as “non-damage business interruption”
coverage.

6 Parametric policies are legally required
to be backed by the financial resources
required to pay out the policy, should
the parameter for payment be met.

7 The intent of this regulation is for FEMA
to avoid paying to again recover assets
for which it has previously paid.

8 |ncluding costs like public safety staff
time, lost revenue due to impairment of
taxpaying properties, etc.

9 See: Shayne C. Kavanagh. “A Risk-Based
Analysis of General Fund Reserve
Requirements.” Government Finance
Officers Association. 2013. GFOA has
also developed probabilistic methods
based on techniques developed by
probabilitymanagement.org.

10Shayne Kavanagh and Elizabeth Fu.
“Last Line of Financial Defense? Internal
Loans in Emergency Situations.”
Government Finance Review. December
2019. (Vol. 35 No. 6)

http://www.mbrisingabove.com/
your-city-at-work/resilience-strategy/
resilient-305/

2www.investopedia.com

13This is called the “overconfidence bias.”
For example, research has found that
people underestimate the range of
unknown future possibilities by about
50%, compared to the range that a
statistical analysis would produce.

14This is called the “anchoring bias.”

15See for example: Sam L. Savage
and Shayne Kavanagh. “Probability
Management in Financial Planning.”
Government Finance Review.
February 2014.
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