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Space Insurance Overview

Christopher Kunstadter

A Thought For Today...

“Prediction is very difficult,

especially about the future.”

— Niels Bohr
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Global Factors Affecting Insurance Market Volatility

> Excess liquidity in financial markets

> Uncertain global economic situation

> Natural disasters, terrorism, globalization, consumer prices, dollar,
oil, hedge funds/private equity

> Lower investment income
> Interest rates and equity markets
> Increased complexity of risks
» Frequency and severity of losses
> Emerging risks

- Workplace chemical exposure, climate change, identity theft, aging
population, corporate governance

> More scrutiny by regulators and rating agencies
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Characteristics of Space Insurance

» Constantly changing technology

» Each risk is unique

> “Generic” or “serial” nature of anomalies
» Volatility of underwriting results
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Proton Aux Motor Explosion, 14 Feb..

A
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Recent Debris Events in LEO

Chinese ASAT Test, 11 Jan.

Breeze-M Explosion, 19 Feb.
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Market Insured Satellites Launched

1994 1995 1996 1997 1998 1999 2000

2001 2002 2003 2004 2005 2006

CILEO & other satellites
N GEO satellites
=== Insured launches
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GEO Satellite Fleets

262 satellites as of March 2007

\

The 41 smallest operators B Thes largest operators
have less-than %z of the fleet have over % of the fleet
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Market Exposures vs. Capacity
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Market Capacity - 2007

Source: Broker statistics for Launch Placements

N

* No single market has more than 10% share

» $540,000,000

e 28 companies
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Maximum and Average Market Launch Exposures
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Market Insured Satellite Population
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Launch Vehicle Failure Rates
Current GEO launch vehicles
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Satellite Failure Rates

Commercial communications satellites
Istyear (i.e., “post-separation/IOT” phase)
By manufacturer, since 1997
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Split of Failures by Phase of Mission
Launch plus first year in orbit, since 2000
Commercial communications satellites

Remainder Of First Year

19% Launch Vehicle Flight
39%

First Month In Orbit
42%
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Satellite Failure Rates

Commercial communications satellites
2nd & subsequent years (i.e., “in-orbit” phase)
By manufacturer, since 1997
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Revolutionary Technologies
How They Performed

» What has worked (so far!!)...
> Lithium ion batteries
» Complex on-board payload processors
> Active antennas
» What has not worked (in some cases)...
> Higher power solar arrays
- 12 wing failures in 6 years, plus dozens of string/circuit
failures
> lon propulsion
> NiH2 batteries
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Space Insurance Market Losses
Launch Vehicle vs. Satellite

T T
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M Launch Vehicle Losses O Satellite Losses
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Uninsured Space Losses since 2000

Total and major partial losses

Insured-class launch vehicles and GEO communications satellites
(not comprehensive — sources are public domain)

O Satellite

B Launch Vehicle

T T T
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Space Insurance Market Premium and Losses

I Earned premium (net of brokerage)
Jincurred losses (paid and potential outstanding)
—Net result since 1998

1999 2000 2001 2002

2003 2004 /2005 2006 2007
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Space Insurance Market Profit Margin
Cumulative since 1998
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The Insurance Market Cycle

?
Profitability You are here

Profits Rise Increased Capacity

T

Rates Increase Feek Market Share

Flight to Quality | Relaxed Underwriting

Capacity Decrease Rates Decrease

Insolvencies/Withdrawals Inadequate Rates

Inadequate Reserves Mounting Losses
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The Good News...

“If we haven't reached the
bottom of the market,
we’re going to find it!”

—a space broker, 16 March 2007
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