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World Bank’s pandemic cat bond is a parametric that is not 
doing so well for investors…

CAS Spring 2020: Parametric

(1) Artemis: Pandemic cat bond price plummets on growing coronavirus threat

…but is functioning exactly like it should for countries that will need
the financial support and funding the parametric provides

“The highest risk layer of notes is now 
marked down significantly, with some 
secondary marks on pricing sheets we’ve seen 
seeking bids as low as 5 cents on the dollar 
for the notes, a roughly 95% mark down and 
a significant drop from the 45 to 55 cents 
average bid of last week.”1
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https://www.artemis.bm/news/pandemic-cat-bond-price-plummets-on-growing-coronavirus-threat/
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Agenda

Overview: What are parametric insurance products1

Why are some companies purchasing them2

Basis risk & product design risk3

Examples of products4

Modelling: case studies5

S.W.O.T. analysis6

AgendaCAS Spring 2020: Parametric
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Parametric insurance uses pre-defined triggers1 as opposed to 
damage sustained by an insured

OverviewCAS Spring 2020: Parametric

Context

• Parametrics (or index-based) solutions cover 
the probability of a predefined event 
happening rather than indemnifying an 
actual loss incurred

− Event is correlated to loss

• Payment made upon the occurrence of a 
triggering event, and as such is detached of 
an underlying physical asset or piece of 
infrastructure

• Well suited for mitigating earnings and 
cash flow volatility

• Make sense when traditional insurance is not 
available, affordable, or as a complement to 
traditional insurance

• Critical is an understanding of the 
conditions to be used as a trigger and how 
they relate to a potential financial or 
economic loss to the customer

Structure

Trigger
The insurance pay out is depending on a pre-agreed 
trigger that can be easily measured, actual loss is not 
used for the pay out

Reporting Agent
The event intensity is measured by a reporting agent (eg.
USGS for EQ) who determines the intensify of the event 
and hence the impact on the claim

Insured
Purchases a pay out cover 
and pays a premium 
depending on the cover 
limit and hazard

Insurer
Takes the risk for a 
premium and pays out the 
cover amount for a 
triggering event

Premium

Pay out

(1) Measured by an objective, transparent, and consistent parameter or index that is related to an insured’s particular exposure
4
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Parametric insurance products need an objective trigger
OverviewCAS Spring 2020: Parametric

Categories of triggers

Catastrophes Weather related
(and downwind impact)

“Exotics”

The common denominator is verifiable and objective trigger that both the 
insurer and insured agree to measure an event

5
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As an example, a Cat in a box example is a simplified 
illustration of a parametric product

USGS Magnitude Scale E.g. Payout

< 6.7 $0

≥ 6.7 to < 7.0 $20m

≥ 7.0 $40m

Description of product
• An EQ event occurs in the described area during 

the coverage term

• Using USGS data (independent 3rd party), one 
could determine if the event exceeded the pre-
agreed trigger and the epicenter was in the 
described area

• Once determined that an eligible event has 
occurred, a payout is made within 30 days of the 
EQ occurrence data

• In the USA a product like this would need a 
‘double trigger’ to ensure this would be treated 
like insurance as opposed to a derivative (both the 
event happens and the insured sustains a loss)

Case 1: 7.0 magnitude EQ event 
occurs in described area
Payout: $40m

Case 2: 6.8 magnitude EQ event 
occurs in described area
Payout: $20m

Case 3: 7.5 magnitude EQ event 
occurs in described area
Payout: $0m

OverviewCAS Spring 2020: Parametric
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There are multiple reasons why an insured could benefit from a 
parametric insurance contract (1/2)

(1) Parametric Insurance: A Tool to Increase Climate Resilience
(2) Is parametric insurance a potential growth market in the face of climate change?

Why parametricsCAS Spring 2020: Parametric

Quick claims processing: a benefit to customers
and lowers the expense ratio (and price)

Provides a solution for climate resilience1

and is a potential growth market in the industry2

Addresses the protection gap between insured 
losses and total economic loss from major events

Insuring the uninsurable

Removes adverse selection and adds 
transparency to both parties through an
objective and independent measure

7

https://www.mmc.com/insights/publications/2018/dec/parametric-insurance-tool-to-increase-climate-resilience.html
https://www.interest.co.nz/insurance/99429/parametric-insurance-potential-growth-market-face-climate-change
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There are multiple reasons why an insured could benefit from a 
parametric insurance contract (2/2)

Protection Gap

• 2018 global economic losses from disasters was $165B USD, up from $25B USD in 1970 (when records began)

• Only ~50% of those losses were insured, leaving companies and individuals on the hook for more than $80B USD

Sources: Swiss Re Institute, Munich Re, Insurance Journal

Why parametricsCAS Spring 2020: Parametric

Natural Catastrophe losses 1970-2016, 2016 $B USD

Economic Losses = Insured + Uninsured Losses

2018 protection gap – by region, $B USD

8

https://www.insurancejournal.com/news/international/2018/01/17/477266.htm
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… and this, along with new technologies…
Why parametricsCAS Spring 2020: Parametric

Sources: Financial Times: Nano-satellites dominate space and spread spies in the skies, https://www.geeksforgeeks.org/machine-learning/, 

Descriptive

Prescriptive

Predictive

Cognitive

9

https://www.ft.com/content/33ca3cba-3c50-11e6-8716-a4a71e8140b0
https://www.geeksforgeeks.org/machine-learning/
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… have allowed insuretech to create value propositions in the 
space (1/3)

Why parametricsCAS Spring 2020: Parametric

Sources: https://www.jumpstartrecovery.com/
10

https://www.jumpstartrecovery.com/
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… have allowed insuretech to create value propositions in the 
space (2/3)

Why parametricsCAS Spring 2020: Parametric

Sources: https://understoryweather.com/ and https://xconomy.com/wisconsin/2017/05/16/understorys-weather-data-tracking-network-is-now-active-in-6-cities/attachment/understory-weather-station/
11

https://understoryweather.com/
https://xconomy.com/wisconsin/2017/05/16/understorys-weather-data-tracking-network-is-now-active-in-6-cities/attachment/understory-weather-station/
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… have allowed insuretech to create value propositions in the 
space (3/3)

Why parametricsCAS Spring 2020: Parametric

Sources: https://spotted.us/
12

https://spotted.us/
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Risks arise when the index measurements do not match the insured’s actual losses1

structured product where parameter 
doesn’t reflect risk on ground (notional 
view of parameter is wrong)

Building a parametric solution brings new concerns to light, 
namely basis risk and product design risk (1/2)

Basis risk & product design riskCAS Spring 2020: Parametric

(1) World Bank Group - Global Index Insurance Facility: What is Basis Risk?
(2) National Weather Service - Illinois stations

In the United States, an insurance product cannot over enrich an insured. A double trigger (both 
the index is triggered and a loss sustained) ensures the product is not a derivative and can 

eliminate the product design basis risk

Payout, based on model, may not match 
insured’s losses and needs

Highly correlated Payout

Actual losses

Poorly correlated Payout

E.g. cloud cover does correlate to
production of energy from a solar farm

E.g. cloud cover does not correlate to
production of energy from a wind farm

13

https://indexinsuranceforum.org/faq/what-basis-risk
https://www.weather.gov/nwr/illinois
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Building a parametric solution brings new concerns to light, 
namely basis risk and product design risk (2/2)

Basis risk & product design riskCAS Spring 2020: Parametric

(1) World Bank Group - Global Index Insurance Facility: What is Basis Risk?
(2) National Weather Service - Illinois stations

Risks arise when the index measurements do not match the insured’s actual losses1

In the United States, an insurance product cannot over enrich an insured. A double trigger (both 
the index is triggered and a loss sustained) ensures the product is not a derivative and can 

eliminate the product design basis risk

Geographical basis risk 
is a factor of the 
distance between 
the index measurement
location and the
insured’s location

Product design basis risk is minimized
through robust product design and backed 
by testing of contract parameters

• A risk located here is 
relatively far from all 
surrounding stations

C

C

A

• Too low a trigger 
and an insured may 
not experience a loss

A

B

• Too high a trigger 
and an insured may 
not get benefit from 
insurance product

B

14

https://indexinsuranceforum.org/faq/what-basis-risk
https://www.weather.gov/nwr/illinois
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Uruguay
Energy production 

shortfalls due to drought

Guatemala
Nat Cat BI

Caribbean
Hurricane, EQ & XRF

Pacific Alliance
(CHL, COL, MEX, PER)

EQ

Mexico
EQ/ hurricane

& livestock

California/ Utah
EQ

Louisiana 
Hurricane

Turkey
EQ pool

Bangladesh
Flood insurance

Florida
Hurricane risk

India
Weather insurance

for farmers

African Risk Capacity
Government drought 

insurance pool 

Thailand
Crop 

insurance

Kenya
Livestock 
insurance

Pacific Islands 
EQ & TC

Philippines
EQ & TC

Guangdong 
Typhoon/ RF 

Beijing
Agricultural risk

Vietnam
Agriculture yield cover

Heilongjiang 
Multi-peril disaster risk

IDA countries 
Pandemic outbreak

Examples from Public Sector
Examples of productsCAS Spring 2020: Parametric

15
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Construction Risks Operational Risks

Weather Resource Plant Performance Yield Risk

Political/ Regulatory Risks

Market Risk

Pre-Project Risks
1 2

3 4 5 6

7

Traditional Eng. Operational Policies:
MB, EEI, MLoP

Non-Traditional Eng. Policies: 
Performance Warranty Insurance

Traditional Non-Eng. Policies:
Property, BI, TPL

4
Traditional Non-Eng. Policies:
Marine (Cargo)

Traditional Eng. Project Policies:
CAR, EAR, DSU/ ALoP, TPL

1

2

Non-Traditional Eng. Policies: 
Parametric Weather Covers

3
Non-Traditional Eng. Policies: 
Yield Insurance

5

Non Insurance Solutions:
PPAs, OTC Hedges

Bespoke Insurance Solutions:
Revenue Covers

6

Bespoke Insurance Solutions:
Political Risk, Counter-party Credit Risk

7

Case Study: ModellingCAS Spring 2020: Parametric

Case Study: Parametric Weather Resource Insurance for 
Renewables

16
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Case Study: ModellingCAS Spring 2020: Parametric

(Power) α (Wind)3

5%     Wind  15%     Power

$1,000,000 p.a.     per 30 MW Capacity

𝑷𝑷 =
𝟏𝟏
𝟐𝟐
𝝆𝝆𝑨𝑨𝒗𝒗𝟑𝟑𝑪𝑪𝒑𝒑

Source: www.eia.gov; www.ncdc.noaa.gov 17
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Case Study: ModellingCAS Spring 2020: Parametric

Wind Data from Satellite

System Specifications from Insured

Deemed generation (or Index) calculated by Insurer

Picture courtesy: Siemens 18
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Case Study: ModellingCAS Spring 2020: Parametric

�

1980

1987

1994

2001

2008

2019

Average

Trigger

Exit

Deductible

Sum Insured

2020

2020

2020

Pay Out

NO

YES

Past Years Cover Year

Pay Out

Trigger 2 (Actual Production)
Pay Out = MIN (Trigger 1, Trigger 2)

19
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S-W-O-T AnalysisCAS Spring 2020: Parametric

1. Scope to develop hybrid products 1. Mature financial derivatives

1. Faster & transparent solution
1. Novelty/ Complexity slows sales

2. Regulatory/ Accounting complexities

INSURANCE

COLLAR

SWAP

Irradiation data taken from Satellite

System Specifications from Insured

Deemed generation is then calculated

“Revenue Index” can offer protection against 
both Production & Price Risks Wholesale or Futures price used as reference

20
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Thank you

Zurich North America & Swiss Re

21
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Examples of productsCAS Spring 2020: Parametric
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Examples of productsCAS Spring 2020: Parametric
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Examples of productsCAS Spring 2020: Parametric
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Examples of productsCAS Spring 2020: Parametric
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Examples of productsCAS Spring 2020: Parametric
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Examples of productsCAS Spring 2020: Parametric
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Examples of productsCAS Spring 2020: Parametric
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Examples of productsCAS Spring 2020: Parametric
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Parametric Overview – Payout Mechanisms
AppendixParametric Insurance

Pay-out Mechanism

• A pre-agreed pay-out if the parameter or index threshold is reached or exceeded, regardless of actual physical loss 
sustained

– The threshold is usually set in such way that it aligns with a client's own business continuity plan and risk 
tolerance

• Clients can choose a structure (deductible, maximum payout) that best meets their needs

• The deductible / payout at which the insurance kicks in can be structured in different ways:

• When written in insurance form, in the future, generally within 12 months of the event, insured needs to certify 
that actual covered losses and expenses are greater than or equal to the payout received

• Payouts may be subject to a max limit per event and term aggregate limit

Binary: the full limit is paid when an index value 
above or below a pre-defined threshold is recorded

Alternatively, payout can be linked to the severity or 
magnitude of an event (e.g Category 4 cyclone 
triggers XX% of the limit while a Category 5 cyclone 
pays YY%)

Linear: Payout size increases incrementally as the 
index value changes

30
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Customer benefits of parametric solutions over traditional
AppendixParametric Solutions

Benefits Description

Certainty Simple and transparent claims process. When certain conditions are met, insured has certainty that a financial 
payment will be made and the amount that it will be paid.

Speed Once a threshold is reached, claims can be paid in days or, at most, weeks (vs typically months or even years with 
traditional indemnity covers).

As blockchain technology become more widely adopted, it is possible that over time it will be possible to embed 
the parametric triggers into the payment system so that payouts are made automatically and potentially in 
seconds

Bespoke Each policy covers specific locations / facilities defined by the client, and the individual program structures –
index values, payout formula, and coverage limits – are customized to the client’s strategic objectives, risk 
appetites, and budgets

Insuring the 
uninsurable

Covers underinsured or uninsured risk; at times it can be challenging to cover a particular risk because it is 
located somewhere that is hard to get to or hard to get data because the local insurance market is not well 
developed. With global satellites, we have weather data across the Earth and therefore one can develop 
coverages for wherever they are needed

31
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