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2007 Carbon Fiber Consumption by Industry
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Why Aerospace Matters

Aerospace is the largest single
market for carbon fiber in both
weight and value

Aerospace is in an inflexion point
of significantly higher composite
content for new generation
aircraft

Aerospace is often the proving
ground for the most demanding
applications for
is a breeding ground for new
products and processes
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Sources: AeroStrategy, Zoltec
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AEROSPACE

eAnd The Aerospace Séymentset
Wlth A Global Fleet Of Nearly 100,000 Aircraft

Aerospace Market Segments

Includes regional jets A jumbo jets
Key demand drivers: economic growth, global trade
Global fleet: ~ 19,500 aircraft
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A Includes fighters, trainers, bombers, and surveillance aircraft
s A Key demand drivers: geopolitics, mission requirements, budgets
A Global fleet: ~ 22,000 aircraft

Business Aviation _ _ _ _ !
Includes turbine-powered fixed-wing business aircraft

Key demand drivers: corporate profits, value of time, social attitudes,
availability of new designs

Global fleet: ~ 27,000 aircraft

Rotary Wing

Key demand drivers: Military: geopolitics, mission requirements,
budgets; Civil: value of time, oil prices, parapublic spending, profits

Global fleet: ~17,000 military + 22,000 civil

A

A

A

A Includes turbine-powered civil and military rotorcraft
A

A

Sources: AeroStrategy 4



AEROSPACE

The Global Economic Crisis Has Eroded The Rol#
OUTLOCS Demand Forecast For Al s

Important Factors Shaping The Air Transport Market

A Global financial crisis A Order deferrals and

cancellations
A Plummeting air travel and air

A Backlog of 6000+ CargEpeivity Reduced aircraft
aircraft A Weakening airline balance production rates
sheets

A Falling fuel prices

Growing parked

A Receding credit availability
aircraft fleet

A Fuel hedge losses

A Aircraft utilization
reduction of ~5%

Positive Negative

Sources: AeroStrategy 5
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A Result, Air Trang_-=<
y More Than 20% r oyl
Air Transport
it Air Transport Market Forecast 2008 - 2018
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A The near term outlook is for falling production rates despite the large backlog
A Airbus, for example, recently announced a 24/year reduction for the A320 family
A More production cutbacks will be announced in the months ahead; total
production should fall below 1,000 by 20107 a 20+% cutback
A Even lower production rates are possible should the crisis worsen

Source: AeroStrategy
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Near term outlook is for relatively steady production rates

The current emphasis on Keynesian stimulation could support sustained
productioni mi | i t ary aircraft a+reatdly® plrtoij mate

A Key question marks are A400, Joint Strike Fighter, F-22
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Source: Teal Group, 7
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The Business Aviation Market Will Continue Roblﬁ;_'iit.«\gf_,,,
Growth Through 2010 Before Entering A Downtur—

Business & GA

Business & BA Market* Forecast 2008 - 2018

Late 2008 forecast is already OUNKNOWN
out of date; production rates

could fall by 30% or more! EFIFER
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*Turbine powered aircraft only

The business & GA (BGA) sector is the fastest changing in aerospace
Production rates are falling rapidly; light jets and VLJs are particularly vulnerable

Cessna and Hawker are both cutting production rates (and work forces) by more
than 20%; Eclipse recently declared bankruptcy

The final #Atroughodo could be more than 30%

To Do Do o

Source: Teal Group, 8



gl Overall AircrafProductiorCould Approach 4,000
BUTLOOK Units By 2010/2011

Aggregate Aircraft Production Forecast 2008 - 2018
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Sources: AeroStrategy, Teal Group
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AEROSPACE :
Coinae=s Composites Are Just OvénOfTotal Aerospace

MARKET Material Consumption

2008 Aerospace Material Consumption (M Lbs)*

1,200 OEMs typically
buy 5 Ib of
1,000 | material for
every 1lb on Composites are
the aircraft (fly approximately 4%
of overall material

consumption by

\
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Fly Weight (All Buy Weight (All Composite Buy
Materials) Materials) Weight

* Based on aircraft production;, typically 18 months after raw material delivery date

Source: AeroStrategy



AEROSPACE

The Air Transport Market Segment Accounts For Nearly
80% Of Aerospace Composites Demand

2008 Aerospace Composite Demand*

A Air transport's large

BUSINESS & production numbers and

0, . 5
ROTARY WING = °7 high composite

6% penetration drive
significant demand
MILITARY AlR
9% TRANSPORT
: 79% o . : :
Buy weight A Military fixed wing (9%) is

45.9 M pounds the next largest segment;

it features high

penetration rates but low
production rate
many nlighto ai
fighters)

* Based on aircraft production;, typically 18 months after raw material delivery date
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Source: AeroStrategy



AEROSPACE

Current Production Rates

2008 Aerospace Composite Demand*

Other CFRP
Composites 37%
28%

Buy weight
45.9 M pounds

GFRP
35%

* Based on aircraft production;, typically 18 months after raw material delivery date

A

Nearly 46M Pounds Of Composites Are Required

Carbon fiber reinforced plastic
(CFRP) is the most widely used
material T about 37% of the
45.9 M |bs used in 2008
production

Glass fiber reinforced plastic
(GFPR) are used heavy in
interiors and secondary
structures

Other composites include
honeycomb for sandwich
structures and Kevlar engine
containment wraps

13

Source: AeroStrategy
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Cytec and Hexcel Have Are The Largest Carbon »'
Prepreg Supplierse

FIBER

2008 Aerospace Carbon Prepreg Market Share

A Cytec and Hexcel are the
carbon prepreg market leaders

A The adoption of carbon
prepreg on 787 as the primary
structural material will shift
market share to Toray as
production ramps up

Buy weight
17.2 M pounds

A The carbon prepreg market
was estimated to be worth $1B
in 2008 (@ $55/Ib)

Hexcel
40%

14

Sources: AeroStrategy. JEC Carbon, Toray/Toho/CEM/Hexcel/MI
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AEROSPACE

Toray Is The Leading Aerospace Grade Carbon F
Supplier, Followed By Hexcel, Cytec, And Toho

CARBON
FIBER

2008 Aerospace Carbon Fiber Market Share

AToray is the market leader in
aerospace carbon fiber

AToray, Cytec, Hexcel and Toho
represent 95% of the carbon fiber
used in the aerospace market,

Buy weight worth an estimated $400 million

~ 15 M pounds

AThe qualification process for
aerospace material makes it
difficult market to penetrate; the
recent drop in production could
further deter new entrants

5%
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Sources: AeroStrategy. JEC Carbon, Toray/Toho/CEM/Hexcel/MI
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Prepreg Suppliers

2008 Aerospace Glass Prepreg Market Share

Hexcel

28%
Others
41%

Buy weight
16.1 M pounds

C&D
Zodiac
10%

Hexcel And C}{tec Are The Largest Aerospace Glg

GLASS

FIBER

ACytec and Hexcel are the largest
glass prepreg suppliers to
aerospace

AC&D Zodiac is one of the largest
interior suppliers and has some
internal prepreg manufacturing

AThe market value was an
estimated $200 million in 2008
based on an average value of
$11/Ib

Sources: Allstreams consulting

16


http://images.google.com/imgres?imgurl=http://www.germes-online.com/direct/dbimage/50108849/Glass_Fiber_Roving.jpg&imgrefurl=http://www.germes-online.com/catalog/17/24/700/198353/sell_lamp_cover.html&h=360&w=360&sz=15&hl=en&start=1&tbnid=G6kzCuGtyDUAOM:&tbnh=121&tbnw=121&prev=/images?q=glass+fiber&gbv=2&hl=en&safe=off

AEROSPACE
CONMPOSITES

2008 17 2018 Aerospace Composites Demand (M Lbs)
A B u yMeight

Based on finished product;
70 actual Apull o fr
is 12-18 months before delivery
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Total Aerospace Composites Demand Decline B
Nearly 10% Before Recovering Early Next Decade

0 Other Composites
B GFRP
m CFRP

Source T AeroStrategy
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Summaryee

AAfter years of robust growth, the aerospace industry is
entering a significant downturn due to the global economic
crisis that will have the greatest impact on the air transport
and business & GA sectors

AProduction of air transport aircraft, which drives nearly 80%
of composites demand, could fall by 20% or more in the
years ahead

ATotal composites consumption is approximately 46 million
pounds per year i about 4% of total aerospace raw material
consumption

ACRFP accounts for 37% of aerospace composites
consumption by weight; GFRP is 35%

AAerospace composites demand is expected to fall by
approximately 10% over the next 1-2 years
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Winds of change

Get Ready for Seven Trends Transforming Civil Aerospace

Thank You For Your Attention!

Aero _
Management Consulting

A AeroStrategy is a specialist management consulting firm
devoted to aviation and aerospace sectors with offices in Ann
Arbor , Amersham, U.K., and Singapore

A To learn more about AeroStrategy please contact:

David Stewart, Partner
Ph: + 44 1494 431 600
dstewart@aerostrategy.com

Kevin Michaels, Partner
Ph: +1 734 821 0220
kmichaels@aerostrategy.com

Hal Chrisman, Principal
Ph: +1 734 821 0227
hchrisman@aerostrategy.com
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