XL Insurance
Reinsurance

Space Insurance Update

Robert Schenone
Head of Space, NA, AXA XL
Rob.schenone@axaxl.com
+1 212-915-6715



Agenda

© Space Insurance Basics ... what we do

© Space Insurance Metrics ... what we analyze

© Space Policy Issues ... how we make a difference

© Conclusion ... what’s next
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What Is Space Insurance?

© Coverage for...
- ...loss, damage, or failure...
- ...of satellites, launch vehicles, and other space platforms...

—>...for satellite owners, users, and manufacturers, launch service providers, and other
space operators...

—>...during launch, initial operations, and on-orbit operations...
—...and through the life of the satellite or payload

© Includes virtually all technical risk from launch onwards
—>Covers all risks, with few exclusions
—Third largest program cost
—>Represents 0.01% of global insurance premiums
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Typical GEO Satellite Program Capex Profile

— BREAKDOWN OF

CAPEX

For small LEO systemes,
satellite cost is often
less than launch cost

| Others

Insurance

Launcher
Satellite

Source: Eutelsat Investor Presentation, November 2019
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Phases of Operations and Coverages

Phase Insurance coverage

Launch vehicle flight only: Covers Launch plus one
. . launch vehicle flight phase, from :
Launch vehicle flight | .° . . It . year: Covers
ignition of launch vehicle to separation | |3unch vehicle
of satellite in orbit. flight, post-
Post-separation: Covers initial sepa.ration. phase
Post-separation operations phase (orbit raising, and in-orbit life to

(initial operations) deployments, testing) and in-orbit life one year from
to acceptance or one year from launch.| aunch.

In-orbit: Covers in-orbit life for one year at a time. Renewed

In-orbit life annually based on satellite health.
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The Underwriting Process

v Industry tracking
v Program briefing
v Program documentation
v Q&A
v Coverage design
v Policy wording
v Pricing
v Accounting
v Pre-launch information
v Claims handling
v Salvage
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Satellite Value Chain

Consumer

Content + Distribution + Analytics

Ground Systems

Satellite Operator

Satellite
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Launch
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Financing

Insurance

AXA XL

Legal
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Technical
Services

Regulatory
(Licensing)

Insurance Company AA

Insurance Company ZZ

J
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~35-40 direct space insurance companies worldwide
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Unique Challenges in Space Insurance

© Technical: rapidly-evolving technologies, small satellites, new
launch vehicles, constellations, custom-built satellites, generic
anomalies, space environment

© Actuarial: low frequency + high severity = volatility, small
population = large variance, large range of values

© Market: short tail, high cash flow, uncorrelated risks, low cost
of entry, soft insurance market
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Launches to Orbit

Market insured vs. uninsured
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® Uninsured
M Insured

As commercial systems proliferate,

more launches carry insured payloads

36% insured

102 launches
in 2019

!

63% insured
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Satellites Launched
Market insured vs. uninsured during LVF
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= Uninsured LEO
. .~~~ | satellites (>560 satellites) have
B Uninsured GEO+ . .

been insured during launch
® Insured GEO+
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Market Insured vs Uninsured Satellites In Orbit
Active satellites as of Feb 2020
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500 GEO (20% of active satellites)

227

insured
(45%)

60

2500 active ;.\ red
satellites (3%)

1940
uninsured

2000 LEO & other (80%)
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Market Insured Values
Launch vehicle flight
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Market Annual Premium and Claims
Premium on risks attaching, losses at date of loss

$1,000,000,000

$750,000,000

$500,000,000

$250,000,000

e Claims in 2017 to 2019 are in family for this class
* Premium has decreased 50% since 2012
e Space insurance is profitable if priced correctly
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Ratio of Market Premium to Maximum Exposure
Ability to pay largest possible single loss with one year’s premium

3.4x -  increasing volatility = 0.6x
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Market Exposures
Insured satellites in orbit
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Market Dynamics

2002 = 100%
150%

100%

50%

0%
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Capacity

Reaction to
recent losses

Rates

Rates are not driven directly by experience
e Rates are driven by capacity (capital)
e (Capacity is driven by experience and external factors
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Market Rate Development

Average net rates by year

Net in-orbit rate
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Causes of Losses
GEO satellites launched since 2000

SA
strings &
circuits

Payload
(11%)

Battery cells

Other bus
(16%) 41.4
equivalent
satellites

Chemical lost

Propulsion
(18%)
Other /

Electric
unknown

rev. 20-Feb-20

SADA &
harness

SA
mechanical

Electrical Power
(55%)
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Mission Phases of Cubesat Losses
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1058 cubesats

(0.25U to 6U)

M Launch Failure

“ DOA

Commissioning Failure

m Partial Mission Achieved

m Full Mission Achieved

= Unknown Source: “CubeSat Database”,
https://sites.google.com/a/slu.edu/
swartwout/home/cubesat-database
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Humans in Space

~

_ _ * 19 killed in or to space
\W"II * 10 killed in training
* 300+ non-astronauts

e 575 people on 338 flights
v @510 65
v 23 SFP
v 13 suborbital

e 35 accidents & incidents
affecting 57 people

\F
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Conclusion

© Space insurance is a critical enabler of innovation and
Investment

Space insurers have suffered increasing losses and decreasing
premium over the past several years

Insurance companies recognize space insurance volatility and
have become more conservative

&
&
© We work closely with industry to foster success and
sustainability

&

AXA XL is leading the insurance market in returning to
profitability and responsibility in space
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