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Introduction and Methodology

Background

A Ducker Worldwide has collected data on the growth and development of aluminum content in
automotive light vehicle applications on an annual basis since 1991

A Ducker started its systematic efforts in North America in 1991, expanded into Europe and
Japan in 2000 and the remainder of the world in 2007

A Data are col |l eatpedd barsia , i bnetatndcmg t he mar ket
platform-by-platform and product-by-product basis. With metallurgists, engineers, and
component specialists on staff, Ducker has become a leading subject-matter-expert for the
global automotive industry on aluminum content and aluminum applications across all vehicle

systems
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Ducker Worldwide has international offices to
provide clients with global perspective 4
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Study Methodology

A Ducker conducts direct interviews with the purchasing and engineering personnel at the
OEM, tier suppliers and aluminum companies that are directly involved in making
decisions to utilize aluminum for each component. Over the past 18 years, Ducker has
developed an extensive industry network and is well positioned to gather any data point
related to aluminum and automotive

A Ducker uses primary research to gather data on the topic. Ducker always begins with
material supplier interviews. The next step is component supplier interviews, and the
final step is OEM interviews to confirm our findings. Secondary research from published
sources only plays a minor role in our work

A The aluminum penetration for every component can be different for every vehicle model
in every region. The principal objective of our studies is to determine the average
pounds of aluminum for each of these components and systems, and to use these
system average weights to determine the average aluminum content for the vehicles
forecast for production in each region of the world. Finally, the average aluminum
content in each region is separated into the various aluminum product forms i.e.
castings, rolled products, extruded products and forgings and impacts



@

Transportation * CONSTRUCTION * IND! DUCKER WORLDWIDE

Introduction and Methodology

ducker.com

Study Methodology

A

The two most important data points for project success are the penetration of
aluminum by key component by region and the average aluminum weight for these
components. We believe we have been successful in obtaining these data points for all
the critical components under study, and we believe the results of this effort provide the
most reliable and accurate estimates of auto aluminum use that have ever been
developed

In order to finish the project by December 2008, Ducker fixed world vehicle production
at 72.3 million vehicles for the year 2009. Production forecasts for 2009 have declined
for seven straight months and 2009 production could be as low as 67 to 68 million
vehicles. The lower estimate does not have a significant effect on any of the key
observations or conclusions of the study

In Phase | published in October 2008, we presented aluminum data on the past,
present and the expected future production of light vehicles in North America. In this
document designated as Phase Il and published in December 2008, we are presenting
data comparing aluminum the expected content in North America in 2009 with light
vehicle aluminum content in Europe, Japan and the remainder of the world for 2009

Please note that prior to 2008/2009, Ducker excluded A Segment vehicles from the
Japan data. A Segment vehicles in Japan
Segment into the Japan worldwide data analysis, but we have excluded it from the
direct comparisons with North America and the EEU for the sake of historical
consistency
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Executive Summary

A This is the first time Ducker has collected enough information to estimate the
aluminum content for light vehicles on a worldwide basis. Our estimate for 2009 is 248
pounds per vehicle for the approximately 70 million light vehicles that are likely to be
manufactured in North America, Europe (including Russia), Japan, South Korea, India,
South America, Africa, Australia and the remainder of Asia and the Middle East
(excluding North Korea)

A Based on the CSM September 2008 forecast of 72.3 million light vehicles of worldwide
production in 2009, we are forecasting that these vehicles will contain 18 billion pounds
of aluminum, 18.4 billion pounds of iron, 94.5 billion pounds of flat rolled steel, 40.2
billion pounds of other steel products, 9.9 billion pounds of other metals and 49.3
billion pounds of non metallic materials not including scrap and spare parts

A If the current worldwide recession continues for all of 2009, the above numbers could
be ten percent or even fifteen percent lower, but the proportions of each material in
the mix will not substantially change

A Light vehicle aluminum content growth in North America, Japan and the EEU countries
has definitely slowed over the last three years when compared to the rates from the
| ate 19906s and the period of 2000 to 200¢
America is up ten pounds to 326 pounds, Europe is up 14 pounds to 273 pounds and
Japan is up 11 pounds to 261 pounds since 2006, excluding A Segment vehicles. If we
include the A Segment vehicles, Japan drops to 253 pounds per vehicle. These
Increases are 50 percent less than of the annual increases from 2000 to 2006
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A

North American light vehicle aluminum content would have increased by 15 pounds per
vehicle rather than 10 pounds; if not for the 2008/2009 shift to smaller vehicles. This shift did
not occur in Europe, Japan or the rest of the world to the same degree as in North America

Although growth has slowed compared to the rate in 1996 to 2006 time frame, it is in line

with the |l ong term growth rate established f
1996 to 2006 may have been a growth aberration. We still expect long term worldwide light
vehicle aluminum content growth to be in the 4 to 5 pounds per vehicle per year range and
approach 300 pounds per vehicle worldwide by 2020

Four to five pounds per year may not appear to be significant growth; but when combined
with the nearly 100 million light vehicles likely to be built in 2020, it would grow aluminum
content from the current 17 to 18 billion pounds per year to 28 to 30 billion pounds of
aluminum content per year by 2020, not including scrap and spare parts

Some worldwide vehicle trends that impacted aluminum content over the last few years and
are likely to continue over the next ten years include:

I Automatic transmissions declining from 50% to 47% of worldwide production

i Diesel engines holding steady at 22.5% of production (65% of the diesels are in
Europe)

I Hybrid powertrains increasing fourfold to 2.1 million units
I Full frame vehicles declining from 16.2% of worldwide production to only 12%
All these trends favor aluminum penetration except the decline in automatic transmissions
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2009 Aluminum Content for 72.3 Million Light Vehicles All Segments
- Pounds per Vehicle by Country or Region -

If we exclude North America, with vehicles that weigh over 20 percent
more than vehicles in the rest of the world, aluminum content in 2009

326 IS expected to be 232 pounds. By 2020 the world average is forecast
to approach 300 pounds, including North America at 376 pounds.

350 1

Pounds per Vehicle

North EEU Japan World South China India& Russia& South  Middle
America Average Korea Other Other America East&
Asia Europe Africa

Country or Region
10
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2009 Worldwide Light Vehicle Material Content All Segments
- Segmented by Type of Material* -
66.4 percent of the material content is ferrous based.
aluminum is 7.8 percent of the total content. This equates
100 - M5 to nearly ten million metric tons of aluminum shipments
including customer offal, other scrap and spare parts .
olymers,
Glass,
Wood,
n 75 - Rubber,
'g Coatings,
g Textiles and
o Fluids
S 493
© 50 -
§ Copper,
m 100% 81% Lead, Zinc,
Castings Castings Mo,
Platinum
25 1 184 180 and Titanium
99
0 .
Flat Steel Other Steel Iron Auminum Other Metals Non Metallic's
Material Type

*Excludes Scrap & Includes only original Equipment
11
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Light Vehicle Aluminum Content Per Vehicle

-2002 and 2006 Revised Estimates versus 2009 Forecast-
-Pounds per Vehicle-

North America European Union Japan (Excludes A Segment)

e 2002 R 2006 R 2009 F 2002 R 2006 R 2009 F 2002 R 2006 R 2009 F
Engines 0266 1 11384 1 12264 | 8060 | 9022 | 9438 | 9800 1 990 1 107.31
Transmission & 6204 | 6946 | 660 | 3400 | 3419 |, 346 |, 4530 . 480 | 4819
Driveline X X ! X X | X X
Chassis, Suspension 13.76 : 18.73 : 18.37 E 18.10 : 22.63 : 25.51 E 6.50 : 7.85 : 7.89
& Steering ! ! 1 ! ! ! ! !
Wheels 4932 | 5206 | 5549 | 3135 | 3974 | 4456 | 3920 | 4259 | 4453
Heat Exchangers 32.00 : 31.56 : 31.46 i 24.30 : 27.03 : 27.1 : 26.40 : 30.0 : 30.05
Brakes 5.48 i 8.32 i 9.1 : 6.00 i 10.48 i 11.33 E 3.69 i 7.52 i 7.72
Closures 432 1 552 1 593 | 530 1 1077 1 1135 | 060 1 408 1 427
Body & IP Beams .00 , 130 , 133 : 30 , 62 , 636 , 03 , 046 , 022
Heat Shields 3.82 : 4.06 : 4.21 i 2.60 : 3.00 : 3.3 : 1.20 : 2.36 : 2.43
Bumper Beams 1.35 : 1.91 : 2.4 : 3.13 : 6.07 : 6.0 : 1.71 : 1.52 : 1.28
All Other 9.03 : 9.02 : 9.41 i 8.50 : 8.49 : 8.65 E 6.10 : 7.01 : 7.11
Components ! ! | ! ! : : :

Total 27178 | 31616 | 32634 | 21778 | 25882 | 27314 | 22000 | 25040 | 261.00*

*253 with A Segment

Vehicles included
12
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A Worldwide highlights for 2009 light vehicle aluminum content are as follows:

i Worldwide average aluminum content will be 7.8% of the average worldwide light
vehicle curb weight of 3,183 pounds in 2009

T North America has the highest aluminum penetration at 8.6% of N.A. curb weight and
Africa/Middle East have the lowest aluminum penetration at 5.1% of their curb weight

i Aluminum wheels, excluding spares and aftermarket units, should total 124 million units
i n 2009 and increase aluminumds worl dwi de
42.8% in 2009 compared to 39.8% 2006. The total is over 140 million units with spares

I Worldwide aluminum engine block penetration will increase from 45% in 2006 to 53% in
2009

i Since 2006, aluminum closure programs have grown from 231 programs to 263
programs or 14%. New programs are the best indicator of continued growth for
aluminum closures

i Aluminum hood penetration which is another barometer of aluminum growth will be the
highest ever next year in North America at 22.3% compared to 20% in Europe and
11.6% in Japan. The comparable numbers in 2006 were 18.6%, 21% and 12.5%.
Europe and Japan however, use more aluminum fenders, doors and decklids than North
America

I Growth for chassis, suspension, steering components and bumpers are mixed with only
knuckles steady or growing in all regions. Aluminum suspension components are
growing in North America and Europe, and China will have one aluminum control arm
program in 2010. Cradles, crossmembers and subframes and bumpers are threatened
by Dual Phase steel and other advanced high strength steels; and growth is very hard to

find for cradles and crossmembers in most regions 13
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2009 Worldwide Light Vehicle Aluminum Content

Segmented by Country

Africa & Middle East
South America 3.9% 1.6%

South Korea 5.3%

India 6.1% 29.4% EEU

China 11.5%

3.0% Other
Europe
Japan 15.7% P
23.5%
North
America

17.95 Billion Pounds

Segmented by Product

Other Products
1.6%

Extrusions 6.4%

Rolled 11.0%
Products

81.0% Castings

17.95 Billion Pounds
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A Over forty 2009 North American vehicles will contain over 400 pounds of finished aluminum, and over
50 vehicles shown on the next page will contain over 10% aluminum based on curb weight. Fifteen
vehicles exhibit both characteristics

North American 2009 Light Vehicles with Over 400 Pounds Aluminum Content*

Based on Curb Weight

Acura MDX Chevrolet Impala Honda Pilot

Acura TL Chevrolet Suburban Honda Odyssey

BMW X5 Chevrolet Tahoe** Hummer H3

BMW X6 Chevrolet Traverse Jeep Grand Cherokee

Buick Enclave Chrysler Town & Country Lincoln MKS

Cadillac CTC Daimler MB GL-Class Lincoln MKT

Cadillac CTS Daimler MB ML-Class Lincoln Town Car

Cadillac CTW Daimler MB RL-Class Nissan Altima**

Cadillac DTS Dodge Caravan Nissan Maxima

Cadillac Escalade** Dodge Challenger Nissan Quest

Cadillac SRX Dodge Charger Subaru Tribeca

Cadillac STS Dodge Viper Toyota Sienna

Cadillac XLR Ford Explorer Volkswagen Routan (Made by
Chrysler)

Chevrolet Avalanche GMC Acadia _ .

Chevrolet Corvette GMC Yukon**  Hybrid and Non Hybrid

* Some versions of these models may have less than 400 Ibs of aluminum based on selected options such as steel wheels and engine size 15
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A In light of shift to smaller vehicles with less horsepower, aluminum intensity based on the percentage of
curb weight is a more accurate long term measure of aluminum usage than actual pounds

North American 2009 Light Vehicles with Over 10% Aluminum Content*

Based on Curb Weight

Acura CSX

Dodge Caliber

Nissan Altima**

Acura TL

Dodge Challenger

Nissan Maxima

Buick Allure /Lacrosse

Dodge Charger

Nissan Sentra

Buick Lucerne Dodge Journey Nissan Versa/Tilda
BMW X6 Dodge Viper Pontiac G5
Cadillac BRX Ford Fiesta Pontiac G6
Cadillac CTC Ford Focus Pontiac Solstice
Cadillac CTS Ford Mustang Pontiac Vibe
Cadillac CTW Ford Taurus Subaru Legacy
Cadillac DTS Honda Accord Saturn Aura**
Cadillac STS Honda Civic** Saturn Sky
Cadillac XLR Honda Pilot Saturn Vue*
Chevrolet Aveo Hyundai Santa Fe Toyota Avalon
Chevrolet Camaro Hyundai Sonata Toyota Camry**

Chevrolet Cobalt Lexus RX 350 / 450H** Toyota Corolla
Chevrolet Corvette Lincoln MKS Toyota Highlander**
Chevrolet Impala Lincoln MKT Toyota Matrix

Chevrolet Malibu**

Mitsubishi Galant

**Hybrid and Non Hybrid Models

* Some versions of these models may have less than 10% aluminum based on selected options such as steel wheels and engine size
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A There are over fifty vehicles that will be made in Europe in 2009 that will contain over 400 pounds of
finished aluminum. The average aluminum weight in Europe including Russia is less than 260 pounds

European Union 2009 Light Vehicles with Over 400 Pounds Aluminum Content*

Aston Martin DB9

Based on Curb Weight
Ferrari F599

Opel Signum

Aston Martin DBS

Ferrari F612

Porsche 911

Aston Martin Vantage Jaguar XJ Porsche Boxter
Audi A6 Jaguar XK Porsche Cayanne
Audi A7 Lamborghini Gallardo Porsche Panamera
Audi A8 Lamborghini Murcielago Renault Espace
Audi R8 Land Rover Defender Renault Vel Satis

Audi TT Coupe

Land Rover Discovery 3

Rolls Royce Drophead Coupe

Audi TT Roadster

Land Rover Range Rover

Rolls Royce Phantom

Ferrari F430

Opel Insignia

Bentley GT Land Rover Range Rover Sport | Rolls Royce Sub Phantom
Bentley GTC Maybach 57/62 Saab 9-3

BMW 5 Series Mercedes Benz C-Class Saab 9-5

BMW 6 Series Mercedes Benz CLK Volkswagen Phaeton
BMW 7 Series Mercedes Benz E-Class Volvo V70

BMW Z4 Mercedes Benz S-Class** Volvo XC90

Citroen C6 Mercedes Benz SL

**Hybrid and Non Hybrid Models

* Some versions of these models may have less than 400 pounds of aluminum based on selected options such as steel wheels and engine size

Confidential - © Ducker Worldwide
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A There are eighteen 2009 vehicles in Japan that will contain more than 400 pounds of finished
aluminum. There are also thirteen smaller vehicles, shown in the second table, with high aluminum
content. This content, however; does not quite add up to 400 pounds due to engine size

Japan 2009 Light Vehicles with Over 400 Pounds of Aluminum Vehicles with Slightly Less than 400
Content* lbs
Based on Curb Weight Based on Curb Weight

Acura RL Lexus LS** Daihatsu Copen

Acura NSX Lexus SC Honda Accord

Honda Legend Nissan Cima Honda Civic**

Infiniti EX35 Nissan Fuga Honda S2000

Infiniti FX45 Nissan Skyline Lexus IS 250/350

Infiniti G35 Toyota Crown Majesta Mazda Roadster

Infinity M35/45 Toyota Crown Royal Mazda RX-8

Infinity QX56 Toyota Prrius** Mitsubishi Lancer Evolution

Lexus GS** Toyota Soarer Nissan GT-R

** Hybrid and Non Hybrid Models Nissan Fairlady Z

Nissan Fairlady Z Roadster
Nissan X-Trail
Subaru Legacy

* Some versions of these models may have less than 400 pounds of aluminum based on selected options such as steel wheels and engine size

Confidential - © Ducker Worldwide
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Future Worldwide Aluminum Highlights

A Of the 17.95 billion pounds of 2009 light vehicle aluminum content, 14.5 billion pounds
will be cast. Rolled products, primarily fin stock and brazing sheet, will be 2 billion
pounds. Extruded products will be 1.15 billion pounds, and forgings, impacts and other
products will be 300 million pounds. In developed countries, the mix will favor mill
products going forward

A Europe including Russia, North America and Japan will be 72% of the 2009 total. By
2020, these countries will only be 60% of the total. China will use more aluminum for
light vehicles than Japan by 2020

A By 2020, the expected aluminum content for light vehicles of 28 to 30 billion pounds
will still be over 75% cast aluminum and secondary aluminum will continue to
represent at least 50% of the total use, providing scrap is available

A The necessary and in some cases mandated improvements in CO2 reduction and fuel
economy in North America, Europe and Japan will come from a variety of vehicle and
powertrain changes. The powertrain experts say that 50% of the improvements will
have to come from weight reduction. Ducker maintains that weight reduction including
segment shift will only contribute 25% of the improvement in fuel economy and CO2
reduction required by 2020. That means that aerodynamic improvements, low rolling
resistance tires, non powertrain friction reduction and a 42 volt electrical system will
have to contribute the remaining 25% of the improvements required, providing
powertrain can deliver the promised 50%

19
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Worldwide Analysis

A In 2006, worldwide light vehicle production was 65 million vehicles. In September
2008, production in 2009 was forecast to be 72 million units. 2009 is now forecast to
be 67 to 68 million units. The China forecast shown is the most likely to be unrealistic
based on the current economic situation. North America could also be one million units
too high

A Venhicle segment analysis based on vehicle size, architecture and engine displacement
Is much more useful in determining aluminum content than the conventional passenger
car versus light truck comparisons. Curb weight is a function of segment, and
aluminum weight and penetration are functions of curb weight and architecture

A As unibody curb weight increases the pounds of aluminum and the penetration of
aluminum also increases. We have hypothesized that this could be the need for the
makers of heavier unibody vehicles to improve fuel economy and reduce emissions by
using more aluminum to reduce curb weight. This observed relationship could also be
a function of GDP per capita or the degree of economic development in a country or
region. Full frame vehicles do not always exhibit this same penetration relationship
with curb weight, due to towing and other requirements

A In most countries, particularly developing countries, aluminum block, head, wheel, heat
exchanger and automatic transmission penetration by segment determines the vast
majority of the aluminum weight by segment. Accurately determining these five factors
by country and segment is critical to worldwide aluminum analysis

21
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A North America has the highest penetration of aluminum wheels, aluminum hoods,
aluminum knuckles, aluminum heat exchangers and automatic transmissions; the
second highest aluminum block penetration and the third highest penetration of
aluminum heads. When combined with the highest curb weight in the world, this yields
the highest aluminum content by over fifty pounds and the highest penetration of
aluminum at 8.6 percent of the curb weight for all the light vehicles to be made in North
America in 2009

A Full frame vehicles in North America have an average curb weight of 4,679 pounds
and unibody vehicles have an average curb weight of only 3,469 pounds. Full frame
aluminum content will be 345 pounds or 7.4% of curb weight in 2009. Unibody vehicles
will have an aluminum content of 319 pounds or 9.2% of curb weight in 2009

A At the other end of the spectrum, the 1.9 million light vehicles made in Africa and the
Middle East have the lowest penetration of aluminum for blocks, wheels and heat
exchangers and only eight percent of their transmissions are automatics. This yields
the lowest amount of aluminum at 152 pounds and the lowest penetration of aluminum
at 5.1 percent

A In 2009, total worldwide light vehicle material content will be in the range of 210 to 230
billion pounds of various materials depending of the length and depth of the current
economic recession. Aluminum will be 7.8 percent of the total, iron will be eight
percent, steel will be 58.5 percent, other metals will be 4.3 percent and non metallic
materials will be 21.5 percent

22
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Worldwide Analysis
Worldwide Light Vehicle Production

- History and Forecast for All Vehicle Segments -
2006 Versus 2009

In 2006, worldwide light vehicle production was 65 million vehicles. In
September, 2009 production was forecast to be 72 million units. 2009

20 - 19.30 is now forecast to be as low as 60 million units. This chart reflects the
18.50 September 2008 forecast. As fast as the forecast fell this year, actual
production could rise in the second half of 2009. The China forecast
15.30 shown is the most likely to be unrealistic based any economic
scenario
15 -
p2 12.95
5
= 10.65 11.15
2 10 - 9.38
=
s 5.06 6.50 615
5 4.4 3.75 4.00
3.00
0 4 . . . . l
EEU North Japan China South South Middle  Other Asia Other
America America Korea East Europe
Source: CSM ® 2006 © 2009
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Worldwide Light Vehicle Production
- Segmented by Vehicle Segment -

2006 2009

Small Full

e 0% s g e om
o’

Large Full 4.8%

B-Segment Frame

Large Full 7.6% Unibody

Frame

B-Segment
Unibody

20.9%

E-Segment 7.79%
19.5% Unibody

E-Segment 9.5%
Unibody

D-Segment 20.0%

Unibody
D-Segment 18.0%
Unibody
27.3% C-Segment 29.1% C-Segment
64.9 Million Vehicles 72.3 Million Vehicles
Source: CSM
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Light Vehicle Production by Vehicle Segment

Worldwide Segments

Small Full
Frame

Medium 0.3%
Full Frame 6.8% A-Segment

Unibody
10.4%

Large Full

0,
Frame 4.8%

B-Segment
Unibody
20.9%

E-Segment 7.7%
Unibody

D-Segment 20.0%
Unibody

29.19¢ C-Segment

72.3 Million Vehicles

Source: CSM

Countries other than
North America, EEU and Japan

. Small Full
Medium Frame
Full Frame 0.2% —
11.2% e70 A-Segment

Unibody

Large Full 0.7% 15.8%

Frame

E-Segment 3.9%
Unibody

B-Segment
D-Segment 14.7% Unibody
Unibody
27.3%

C-Segment 26.2%

28.98 Million Vehicles
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2009 Light Vehicle Production by Segment

North America

EE

Medium Full Small Full
Frame

Frame
0.1%

A-Segment
Large Full 4.4% Unibody
Frame -6.6%
E-Segment 7.0%
Unibody 25.2%

Unibody

35.3%

C-Segment
Unibody

19.3 Million Vehicles

B-Segment
Unibody

ducker.com
Japan
Medium Full
Frame Small Full
Frame

0.8%

A-Segment
Unibody
17.9%

Unibody

17.3%

20.6%
D-Segment B-Segment
Unibody Unibody
26.9%
C-Segment
Unibody

11.15 Million Vehicles

Only North America has a significant number of full frame vehicles

A-Segment
Small Full Un|b0dy
Frame 0.0%
0.3%
Medium Full 3.194 B-Segment
Frame 5.4% Unibody
Large Full 17.0% 4.0%
Frame C-Segment
Unibody
15.4%
E-Segment
Unibody 34.8% D-Segment
Unibody
12.95 Million Vehicles
Source: CSM
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Worldwide Analysis
Light Vehicle Aluminum Content as a Percent of Curb Weight All
Vehicle Segments
10% - *North American unibody vehicles could
be as high as 9.2% aluminum in 2009 , and
full frame vehicles will likely be only 7.4%

=

9% -
.GQJ’ 0 8.6% * 8.7%
=
Q 8.1%  8.1% 8.0%
S 8%
“ 7.5%
|5 7.1%
g 7% 4 6.8%  6.8%
o 6.5%

6% -

5% n T T |

2002 2006 2009

® Japan  EEU North America = Rest of World
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Worldwide Analysis

2009 Light Vehicle Aluminum Percent of Curb Weight

4000 A
As vehicle curb weight increases, aluminum penetration goes up
for unibody vehicles. This penetration relationship does not
always hold for full frame vehicles NA Full Frame Vehicles Weight is 4,679
Ibs. and contains 345 Ibs. or 7.4% AL
North America 3,469 |b | 9.2%
3500 - Unibody Vehicles Only ()
EEU 3,182 b | 8.6% —‘
South Korea 3,164 1b | 7.5% @ o ®
_ @® Russia3,0361b | 5.8%
Japan 3,172 1b | 8.0%
India 2,880 1b | 6.2% @
South America 2,6251b | 5.8% @
2500 1 1 1 1 1
5 6 7 8 9
Aluminum % of Curb Weight
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North America

Plastics, Glass &
Other Materials
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2009 Finished Materials for Light Vehicles

- All Segments -

EE

Other Materials

Other Europe (Russia,
Romania and Ukraine)

Other Materials
21.0%

21.8% 22.0%
Other Flat Steel Other Flat Steel Other Flat Steel
40.3%
Metals oo 40.5% Metals 4 5o, ° Metals 41.7%
Fe 7.7% Fe 8.0% Fe g.gop
Al 8.7% Al 8.6% Al
17.3%  Other Steel 16.99%  Other Steel 17.6% Other Steel
Curb Weight 3,744 Ibs. Curb Weight 3,183 Ibs. Curb Weight 3,036 Ibs.

Region Vol . 0 0 Blogks O Al Heads Al Wheels Al Heat Exchanger
North America 12.95M 69% 98% 69% 100%
EEU 19.30 M 49% 100% 55% 100%
Other Europe 3.10 M 23% 76% 25% 60%
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Worldwide Analysis

Japan

Plastics, Glass &
Other Materials

21.4%

Other
Metals 4.0%

Fe 7.5%

Al 8.0%

@

DUCKER WORLDWIDE
ducker.com

2009 Finished Materials for Light Vehicles

Flat Steel
41.4%

17.7% Other Steel

Curb Weight 3,172 Ibs.

- All Segments -

South Korea

Other Materials

21.2%
Other Flat Steel
Metals 41.5%
4.0%
Fe 7.9%
Al 7.5%
17.9% Other Steel

Curb Weight 3,165 Ibs.

China

Other Materials
20.7%

Other
Metals

Fe 8.0%

17.9% Other Steel

Curb Weight 2,977 Ibs.

Region Vol . O 0 8l Blégcks Q0 Al Heads Al Wheels Al Heat Exchanger
Japan 11.15M 84% 99.5% 61% 100%
South Korea 3.98 M 45% 96% 50% 100%
China 9.38M 38% 96% 60% 80%

Flat Steel
41.5%

30



Transportation * CONSTRUCTION * INDUSTRIAL * materials * FINANCIAL

Worldwide Analysis

India and Other Asia

Plastics, Glass &
Other Materials

20.7%

Flat Steel

@

DUCKER WORLDWIDE
ducker.com

2009 Finished Materials for Light Vehicles

- All Segments -

Middle East and Africa

Other Materials
21.1%

Flat Steel

South America

Other Materials
21.2%

Flat Steel

Other Other Other
Metals 4.5% 42.0% Metals 5.0% 42.0% Metals 5.0% 41.9%
Fe 8.7% Fe 9.0% Fe g.39
Al'6.2% Al 5.19% Al 5 8%
17.9% Other Steel 17.8% Other Steel 17.8% Other Steel
Curb Weight 2,880 Ibs. Curb Weight 2,996 Ibs. Curb Weight 2,625 Ibs.
Region Vol . 00 9l Boacks Al Heads Al Wheels Al Heat Exchanger
India & other Asia 6.15 M 23% 85% 15% to 30% 75%
M.E. & Africa 1.90 M 10% 98% 15% to 30% 50%
South America 447 M 28% 83% 25% 50%
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Worldwide Analysis

2
L~

2009 Worl dwide Light Vehicle Materi al
- Pounds per Vehicle all Vehicle Segments -

Region Flat Steel Other Steel [fo]] Aluminum Other Metals Other Materials Total
North America 1516 ! 648 288 1 326 150 E 816 3744
EEU 1,283 | 538 | 285 273 I 134 I 700 | 3,183
Other Europe 1,266 X 534 X 271 X 175 X 151 X 639 X 3,036
Japan 1313 ! 561 ' 238 ! 253 ! 127 : 680 L3172
South Korea 1314 567 250 1 237 127 E 670 | 3165
China 1,236 | 533 | 288 220 : 134 : 616 2,977
India / Other Asia 1210 ! 516 o251 ' 179 ! 130 ! 594 ' 2,880
Middle East / Africa 1259 533 '\ 270 ' 152 ! 150 : 632 ' 2,996
South America 1,100 i 467 i 219 i 153 i 132 i 554 E 2,625
World Average 1306 555 254 1 248 136 E 683 | 3,183

| | | | | |

x&’:iﬁ‘\’li':}?imenca 1260 | 585 | 246 | 282 | 133 | 653 | 3,089

Other steel is primarily long products.

Other metals are copper, lead, zinc, magnesium, titanium and
platinum

Other materials are polymers, glass, rubber, textiles, wood,
coatings and fluids
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Worldwide Analysis

Worldwide

Non Metallic's

21.5%

Flat Steel

Other
Metals 4.3%

41.0%

Fe 8.0%

Al 7.8%

17.4%
Other Steel

Curb Weight 3,183 Ibs.
72.35 Million Vehicles

DUCKER WORLDWIDE
ducker.com

2009 Finished Materials for Light Vehicles

- All Segments -

Worldwide Excluding
North America

Non Metallic's

21.3%
Flat Steel
Other 41.2%

Metals 4.3%
Fe 8.1%

Al 7.6%

17.5%
Other Steel

Curb Weight 3,059 Ibs.
59.4 Million Vehicles

North America

Non Metallic's
21.8%

Flat Steel
Other

Metals 4.0% 40.5%

Fe 7.7%
Al 8.7%

17.3%
Other Steel

Curb Weight 3,744 Ibs.
12.95 Million Vehicles

North America is over a full percentage point higher in aluminum penetration
than the rest of the world
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Europe And Japan Compared To North America

A

A

Aluminum content since 2002 has grown the most in the EEU at 3.4 percent CAGR
compared to 2.7 percent CAGR for North America and 2.0 percent CAGR for Japan

North America is the permanent mold casting leader. Japan is the high pressure die
casting leader, and the EEU is the sheet, extruded shapes and die forging leader

Relative aluminum intensity (number of parts per vehicle) rates the EEU highest for
suspension arms, closures, bumpers and subframes. North America is the wheels,
driveline component and knuckle leader, and Japan is the block and transmission
leader with or without A segment vehicles

Europe will also have 350,000 vehicles assembled in 2009 with partial or complete
aluminum body structures weighing an average of 250 pounds per vehicle. 73% will be
E Segment vehicles. The other regions have essentially no significant aluminum body
structures, but they do make 3.7 million E Segment vehicles per year

Europe will have 178 aluminum closure programs needing 9.4 million finished parts,
North America will have 45 aluminum programs needing 3 million parts and Japan will
have 39 aluminum programs needing 2 million parts in 2009

Daimler is the aluminum sheet leader for closures and body structures in the EEU;
Audi is a close second. GM is the leader in North America with Ford a very close
second. In Japan, Toyota is the overwhelming leader. Toyota is also the aluminum
knuckle and bumper leader in Japan. Hopefully, Toyota will eventually become a factor
for aluminum closures, knuckles and bumpers in the rest of the world, particularly
North America

DUCKER WORLDWIDE
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Europe And Japan Compared To North America

Light Vehicle Aluminum Content Per Vehicle

-2002 and 2006 Revised Estimates versus 2009 Forecast-
-Pounds per Vehicle-

North America European Union Japan (Excludes A Segment)

e 2002 R 2006 R 2009 F 2002 R 2006 R 2009 F 2002 R 2006 R 2009 F
Engines 0266 1 11384 1 12264 | 8060 | 9022 | 9438 | 9800 1 990 1 107.31
Transmission & 6204 | 6946 | 660 | 3400 | 3419 |, 346 |, 4530 . 480 | 4819
Driveline X X ! X X | X X
Chassis, Suspension 13.76 : 18.73 : 18.37 E 18.10 : 22.63 : 25.51 E 6.50 : 7.85 : 7.89
& Steering ! ! 1 ! ! ! ! !
Wheels 4932 | 5206 | 5549 | 3135 | 3974 | 4456 | 3920 | 4259 | 4453
Heat Exchangers 32.00 : 31.56 : 31.46 i 24.30 : 27.03 : 27.1 : 26.40 : 30.0 : 30.05
Brakes 5.48 i 8.32 i 9.1 : 6.00 i 10.48 i 11.33 E 3.69 i 7.52 i 7.72
Closures 432 1 552 1 593 | 530 1 1077 1 1135 | 060 1 408 1 427
Body & IP Beams .00 , 130 , 133 : 30 , 62 , 636 , 03 , 046 , 022
Heat Shields 3.82 : 4.06 : 4.21 i 2.60 : 3.00 : 3.3 : 1.20 : 2.36 : 2.43
Bumper Beams 1.35 : 1.91 : 2.4 : 3.13 : 6.07 : 6.0 : 1.71 : 1.52 : 1.28
All Other 9.03 : 9.02 : 9.41 i 8.50 : 8.49 : 8.65 E 6.10 : 7.01 : 7.11
Components ! ! | ! ! : : :

Total 27178 | 31616 | 32634 | 21778 | 25882 | 27314 | 22000 | 25040 | 261.00*

*253 with A Segment
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Europe And Japan Compared To North America

Light Vehicle Aluminum Content
Key Aluminum Component Comparisons 2002 and 2006 versus 2009

(Millions of Units)

North America European Union Japan ( Excludes A Segment)
— 2006 R 2009 F 2002 R 2006 R 2009 F 2002 R 2006 R 2009 F

Engine Blocks 574 1+ 799 1 895 | 50 1 819 1 951 1 510 | 607 1 764
Wheels and Spares 407 | 410 . 39 | 285 | 370 | 430 | 1980 | 210 | 231
Closures 38 | 379 | 303 ' 40 ! 911 | 94 | 035 | 18 | 196
Bumper Beams 17 ' 26 | 28 1 47 ! 95 ' 98 ! 120 ! 120 | 10
Control Arms & Links 67 1 106 1 129 | 170 1 252 1 3055 1 025 1 119 1 106
Steering Knuckles 104 |, 150 , 168 ! 40 |, 1088 , 1254 , 030 |, 270 |, 323
Cradles, Subframes & 15 ' 20 | 057 : 30 ! 436 | 483 ! 011 ! 025 | 043
Crossmembers ! ! ! ! ! ! ! !

The intensity indicator on the next page should be used for region to region
comparisons
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Europe And Japan Compared To North America
2009 Light Vehicle Aluminum Intensity for Key Components
Worldwide Leader is given a rating of 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 -~
0.83

Relative Aluminum Intensity

Blocks Wheels Knuckles Arms & Links Cradles & Closures Bumpers
Subframes

= North America ® EEU = Japan

38

Confidential - © Ducker Worldwide



L@

DUCKER WORLDWIDE
ducker.com

Transportation * CONSTRUCTION * INDUSTRIAL * materials * FINANCIAL

Europe And Japan Compared To North America

2009 Light Vehicle Aluminum Content Comparison
T Aluminum Products as a Percent of Total Content -

PM, Sand & Sqeeze Cast 45.3%
37.0%

HPDC 28.5%
45.1%

Brazing Sheet

6.1%

Extruded Shapes

North America is the permanent mold casting leader.
Japan is the high pressure die casting leader

and the EEU is the sheet,

extruded shapes and die forging leader

Fin Stock

Forgings & Impacts

Tube

1.80%
Closure Sheet L 4.0%

1.6%

1.80%
Other Sheet LZ 1(y4.0%
. 0

2.00%
Rod & Bar |1 0.5%
1.0%
1 1 1

0% 10% 20% 30% 40% 50%
Percent Penetration Japan ® EEU B North America
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Europe And Japan Compared To North America

A In all three markets, aluminum castings gained a small amount of share versus mill products
due to aluminum engine block and wheel growth in all three regions

2009 Light Vehicle Aluminum Content by Product Form

North America EE Japan
mpnate 6. bt Forgings and Forgings and
Extruded Products 5 1%' ' Impact308.4 S Extruded Products  mpacts 2.4 Ibs.
Rolled 9.8% 24.6 lbs. Rolled 11.2%
Products Rolled 14.1% Products
32 Ibs. Products 29.2 |bs.
38.5 Ibs.
73.8% Castings Casti
80.9% Castings 201.5 Ibs 82-2%215235”;82
263.7 Ibs. : .
326 Pounds 273 Pounds 261 Pounds
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Europe And Japan Compared To North America

North American Light Vehicle Aluminum Content
-Segmented by Detailed Product Form-

PM castings, squeeze castings heat
20006 treated sheet, extruded shapes and rod 2009
and bar will all increase share in 2009 .

2.1% NHT Sheet
1.7% Rod & Bar Tube 2.0%
Forgings & Impacts 2.1%
Fin Stock 2.1% -

Extruded Shapes 3.2%

1.8% NHT Sheet

Tube 2.29%

2.0%
Fin Stock 2.2% © Rod & Bar

1.5% HT Sheet 1.8% HT Sheet

Forgings & Impacts 2.3%
Extruded Shapes 3.0%

Brazing Sheet 4.2% Brazing Sheet 4.1%

45.5%
PM, Sand &
Squeeze Cast

47.1%

PM, Sand &
Squeeze Cast

HP Die Cast 35.3% HP Die Cast 33.8%

316 Pounds 326 Pounds

Confidential - © Ducker Worldwide 41
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Europe And Japan Compared To North America

Light Vehicle Aluminum Content
- Segmented by Detailed Product Form -

2009 EEU 2009 Japan

1.7% Closure Sheet

2.4% Tube
—-2.1% Fin Stock

Forgings & Impacts 3.1% Other Sheet 2.1%
Tube 2.2%

0.5% Rod & Bar Extruded Shapes 2.5%

1.0% Rod & Bar

Other Castings 3.1% 0.9% Forgings & Impacts

Other Sheet 4.0%
Fin Stock 2.7%

0,
Closure Sheet 4.0% Brazing Sheet 4.8%

Brazing Sheet 4.0%

42.2% PM Cast 45.1% HPDC

Extruded 6.1%
Shapes

PM & Other 37.09

HPDC 28.5% Castings

273 Pounds 261 Pounds
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Europe And Japan Compared To North America
Revised 2006 Light Vehicle Aluminum Closure Content
- Number of Programs and Parts -
Deck Lid/
Hoods Doors Fenders Lift and Tail Gates Roofs Total
EEU
Number of Programs 64 24 28 24 11 151
Parts Milions) | 3sss | 1183 | 3088 | 085 | 0200 | 0112 |
North America
Number of Programs 29 None 1 9 None 39
Parts (Milions) | 2850 |  Nome | 0028 | o911 | 1 Nome | 3789 |
Japan
Number of Program 25 3 4 6 3 41
Parts (Milions) | 1 1100 | 0332 | 0076 | 0207 | 0082 | 1797 |

Total

Number of Programs

Parts (Millions)
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Europe And Japan Compared To North America
2009 Light Vehicle Aluminum Closure Content Forecast
- Number of Programs and Parts -
Deck Lid/
Hoods Doors Fenders Lift and Tail Gates Doors Total
EEU
Number of Programs 75 28 32 30 14 179
Parts (Milions) | 38s3 | 1234 | 3082 | o092 | 0245 | 9396 |
North America
Number of Programs 40 None None 5 None 45
Parts (Milions)y | 2892 | Nome | Nome | o043 | 1 Nome | 3030 |
Japan
Number of Program 22 2 3 8 4 39
Parts (Milions) | 1 1060 | 0149 | 0047 | o546 | 0163 | 1955 |

Total

Number of Programs

Parts (Millions)
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EEU Light Vehicle Aluminum Content for Closures

2002 Content
Segmented by OEM

All Other
4.0%

Jaguar 5.0%

BMW 7 0% 0.0% VW/Audi

PSA 10.0% _
Daimler

7.0%
Renault 11.0% 0%

13.0%
Volvo

13.0%
Land Rover

82.5 Million Pounds
15 Million Vehicles

2006 Content
Segmented by OEM

All Other
-5.2%

GM 3.4%

Jaguar2-1%
Volvo 5.2%

Daimler
4.0%

Land 8.7%
Rover

Renault 6.7%

17.4%

PSA 12.8% VW/AUd

14.5%
BMW

198 Million Pounds
18.5 Million Vehicles

2009 Content
Segmented by OEM

All Other
5.3%

21.0% VW/Audi

Volvo 3.1%

Renault

PSA 13.5% 21.0% Daimler
. (o]

16.6%
BMW

210 Million Pounds
19.3 Million Vehicles

Audi and Daimler are the consistent leaders for EEU closure sheet
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Europe And Japan Compared To North America

North American Light Vehicle Aluminum Closures

- Segmented by OEM -

2006

Subaru

4.0% 1.0% BMW

GM 12.0%

48.0%
Ford

17.8%

Nissan

Chrysler 17.2%

3.790 Million Parts
0.25 Parts Per Vehicle
39 Programs

2009

BMW 3.3% Subaru

Honda 9.3% 23.9% GM

Nissan 13.9%

22.7%

Chrysler 21.5% Ford

3.03 Million Parts
0.24 Parts Per Vehicle
46 Programs

Confidential - © Ducker Worldwide
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Europe And Japan Compared To North America

North America

Decks & Gates 4.6%

o
95.4% Hoods

3.03 Million Components
0.234 Parts per Vehicle

ducker.com
2009 Light Vehicle Aluminum Closures
- Segmented by Region and Component -
EEU Japan
Roofs Roofs
2.6% 2.5%

Decks & Gates 7.6%
Doors 8.3%

Decks & Gates 10.5%

Doors 13.1%
41.0% Hoods

53.7%

Fenders 27.99 Hoods

Fenders 32.8%

1.955 Million Components
0.214 Parts per Vehicle
0.175 Parts per Vehicle

Including A Segment

9.396 Million Components
0.487 Parts per Vehicle
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Europe And Japan Compared To North America
EEU Aluminum Sheet Content for Closures and Body Structures
- Segmented by OEM -
Aluminum sheet content has grown from 104 Million pounds of sheet in 2002 to
270 Million pounds of sheet in 2009 based on 19.3 Million units of production in
2009. Shipments in 2009 should be between 350 and 400 Million pounds of
80 1 aluminum sheet for EEU parts
69.3
60.0
g 60 - 58.2
> 49.0 °0-7
o 46.0 45.3
3 39.9
c 40 7
Q
= 28.2 28.2 28.2
= 25.4
201 140 13.4
8.3 91 115 107 10.3
5.8 ' ' 6.6
.. m H N N
Daimler VW/Audi BMW PSA Renault Volvo All Others
(8 OEMSs)

m 2002 = 2006 2009

Confidential - © Ducker Worldwide
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Europe And Japan Compared To North America

2009 EEU Light Vehicle Partial and/or Complete Body Structure

A Of the 350,000 vehicles
complete aluminum body structures, only
47,000 have a complete aluminum body in
NPureo Body Structures Se gwhigfhtheweigh bang®dt 380 to 891
pounds per vehicle. The other 303,000
vehicles have partial, usually front end
structures, in the range of 60 to 250 pounds
per vehicle

A Seventy-three percent of the 350,000
vehicles with partial or complete body
structures in the EEU are E Segment
vehicles. This is 26 percent of the E
Segment vehicles to be made in Europe in
2009

60.0% BMW A There are over 5 million E Segment vehicles
worldwide and they are the best target for
aluminum body applications

A The 350,000 vehicles do not include over
366,000 small subframes weighing 14 million
pounds. Some of the OEMs call these parts
body structure so we have put these
subframes in our overall body, IP and door
beam calculation on page 46

Other OEMs

8.2%
Ferrari 3.6%

Jaguar 7.3%

Audi 20.9%

87.5 Million Pounds
350,000 Vehicles
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Europe And Japan Compared To North America
EEU Light Vehicle Aluminum Partial & Complete Body Structures
and Instrument Panel Structures
2006 Body Structures 2009 Body Structures
- Segmented by Product - - Segmented by Product -
Castings Castings
10 Million Ibs 11 Million lbs
10.5% 9.4%
Sheet
. Sheet
46 Million Ibs 60 Million Ibs

41.1%

Extrusions
39 Million Ibs

114.7 Million Pounds
Includes 15M Ibs. of Cradles,
Crossmembers and Subframes

39.8%

Extrusions
47 Million Ibs

122.8 Million Pounds
Includes 14M Ibs. of Cradles,
Crossmembers and Subframes

Confidential - © Ducker Worldwide
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Europe And Japan Compared To North America

EEU Light Vehicle Aluminum Cradles and Crossmembers

Excluding parts Classified as Body Structure on Page 46

2006 Segmented by Process

VRC/PRC &
Other

Sand Cast 4,294 1.2%

Tilt Pour 9.9%

Aluminum/ 11 .294

Steel Hybrid
55.6%
Gravity PM
17.9%
Extruded
Fabrication

4.555 Million Units
13.1% Penetration
35% Captive

2009 Segmented by Process

VRC/PRC &
Other

-0.9%

Sand Cast 4.0%

Tilt Pour 9.3%

Aluminum/Steel 16.8%
Hybrid

52.1%
Gravity PM

16.9%

Extruded
Fabrication

4.823 Million Units
13.4% Penetration
33% Captive

Confidential - © Ducker Worldwide
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Europe And Japan Compared To North America

EEU Light Vehicle Aluminum Knuckles / Wheel Carriers

2006 Segmented by Process

Casting Process
Unknown

12.9% Forged

22.1%

Squeeze Casting 3.7%

VRC/PRC 6.4%

Counter 9.2%
Pressure
Casting

17.5%
Gravity PM

11.9%

Cobapress
16.4% LPPM

10.88 Million Units
14.7% Penetration

2009 Segmented by Process

Casting Process
Unknown

10.8%

Squeeze 3 204
Casting

VRC/PRC 5.6%

23.3% Gravity PM

Forged 10.4%

15.9% Counter
LPPM 15.2% Casting

15.6% Cobapress

12.54 Million Units
16.2% Penetration

Confidential - © Ducker Worldwide

Pressure
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EEU Light Vehicle Aluminum Control Arms

2006 Segmented by Process

Sand 2.2%

Other PM 4.2%
VRC/PRC 1.0%

0.9% Extruded

Cobapress 4.5%

87.2% Forged

27.4 Million Units
23% Penetration

Confidential

VRC/PRC 0.9%

Cobapress 5.0%

- © Ducker Worldwide

2009 Segmented by Process

Sand 4.3%

Other PM 4.3% 0.9% Extruded

84.6% Forged

30.6 Million Units
24% Penetration
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Europe And Japan Compared To North America
Japan Light Vehicle Aluminum Closures
2006 Segmented by OEM 2009 Segmented by OEM
Fuji & Others
Fuji & Others Honda 9.4%
22 704 Toyota
31.2%
Toyota
Mazda 12.8% 45.2%
Honda 6.7%
Mazda 13.7%
25.7% Nissan 26.2%
Nissan
35.9 Million Pounds 39.1 Million Pounds

Revised* from Original Estimate
of 30 Million Pounds in late 2005

*Necessary weight adjustments and hinges were added
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Europe And Japan Compared To North America

Japan Light Vehicle Aluminum Closure Comparisons
- Segmented by OEM -

Nissan and Honda use more aluminum closure sheet in North Americathan they

do in Japan. Toyota is the | eader in Japan, but
sheet in North America. This will change when the Prius comes to Mississippi in

2010

17.7

10.2
9.2

8.2

4.9 5.0
3.7
24 2.4 2.5

. - 0.2 0.7
I

20 1
15 -
11.2

10 -

5 4

0.5
0 | —
Toyota

Nissan Honda Mazda Fuji and Others
®m 2002 © 2006 2009
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Europe And Japan Compared To North America
Japan Light Vehicle Content for Cradles and Crossmembers
2009 Segmented by OEM 2009 Segmented by Process
Honda 6.5%
Extruded
Assemblies

. Nissan 50.0%

5% £9.0% 50.0%
Toyota Cast

8.7 Million Pounds 8.7 Million Pounds

Confidential - © Ducker Worldwide
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Europe And Japan Compared To North America
Japan Light Vehicle Aluminum Content for Knuckles and Wheel Carriers
2009 Segmented by OEM 2009 Segmented by Process
Others Forged
Fuji 8.30%6 1-1% 15.0%

Nissan 10.7%

45.0% PM Cast

Honda 15.7%

64.2%
Toyota 40.0%
Semi Solid
Cast
14.7 Million Pounds 14.7 Million Pounds
3.23 Million Units 3.23 Million Units
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Japan Light Vehicle Aluminum Content for Suspension Arms and Links

2009 Segmented by OEM

Others
2.3%

Honda 5.4%

Fuji 17.7%

40.6% Nissan

Toyota 34.0%

4.6 Million Pounds
1.0 Million Units

Confidential - © Ducker Worldwide

2009 Segmented by Process

Cast 10.0%

90.0% Forged

4.6 Million Pounds
1.0 Million Units
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Europe And Japan Compared To North America

Japan Light Vehicle Aluminum Content for
Bumper Beams

2006 Segmented by OEM 2009 Segmented by OEM
Others Others
5.4% 2.6%

28.5% Toyota Honda 16.9%
Honda 23.2%

40.7% Toyota

Nissan 18.5%

Fuji 20.5% 22.4% Nissan

21.3% Fuji
13.2 Million Pounds 11.7 Million Pounds
1.2 Million Beams 1.06 Million Beams
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Final Comments

A If North America, Japan and the EEU only grow aluminum content at 1.5% CAGR,
growth in the remainder of the world should be enough to drive average worldwide
aluminum content to 300 pounds per vehicle by 2020 from 248 pounds per vehicle in
2009

A We expect aluminum to grow from less than 1% of the unibody body and closure
weight in North America to 4% by 2020. In the EEU, we expect aluminum to grow from
the current 2.5% of the body and closure weight to 5% by 2020. In Japan, we expect
the current 0.7% to grow to 1.5%

A The amount of effort to achieve this growth for aluminum body and closure
components by 2020 should not be underestimated. AHSS costs a premium of at least
$0.50 per pound of weight saved over mild and bake hard steels. Aluminum costs at
least twice as much per pound of weight saved. Fortunately for aluminum, AHSS
doesndét i mprove steel 6s specific stiffnes
hoods, the new steels candt be used bel ow
canning and other stiffness related problems. This opens the door for aluminum sheet
to save more weight per dollar than steel sheet for applications allowing very thin sheet

A Over the next ten to fifteen years whether it is driven by the desire for CO2
I mprovement or miles per gallon 1 mproveme
vehicles regardless of the economic environment. Powertrains will change
dramatically, fuels will change, vehicle size and appearance will change and vehicle
weight will change more than any fifteen year period in the history of light vehicles. See
slides provided by CSM in the Appendix for more details on the regulations
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Final Comments

North American Light Vehicle Curb Weight
- History and Forecast -

The 3,600 pound curb weight assumes
20% full frame vehicles and 80%

2ooo | unibody vehicles in 2020 ——  Forecast ]

4,059 4,018
’ 3,920

3,700 3450
3532 3,600

3,057

Curb Weight Pounds

76 ‘82 '86 ‘96 ‘99 ‘02 ‘04 ‘06 ‘09 11 ‘15 ‘20

Select Calendar Years
Source: Ducker 62
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Final Comments

North American Light Vehicle Aluminum Content as a Percent of Curb Weight

- History and Forecast -

Based on 3,600
Ibs. of curb weight

12% - \
50 Years of Uninterrupted Growth is within reach E 10.4%
10% - ' 9.6%
2.3'8% 376
A Pounds
8% A |
}
|
6% E Honda is
@ ! already over
4% - ! 10% aluminum
! weight per
2.0% ! vehicle in 2008
2% !
<—— Historical | Forecast —»
O% T T T T T T T T : T T 1

Calendar Year 1970 1975 1980 1985 1990 1995 2000 2005 2010F 2015F 2020F

—— Aluminum Share as Percentage of Curb Weight

Source: Ducker 63
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A Fifty percent of the growth over the next twelve years is expected to come from increased
aluminum use for closures, knuckles, suspension arms and body structures

North American Light Vehicle Aluminum Content Forecast

- 2009 versus 2020 -

2009 Estimate

Body | Bumpers |

Closures _. Brakes | Others
3.0% 5.7%
Chassis |
Suspension | Steering
5.6%

Wheels
17.0%

Powertrain | Heat
— Transfer
68.7%

326 Pounds per Vehicle

Source: Ducker

2020 Forecast

Brakes | Others
Body | Bumpers | 5%
Closures
7% Powertrain | Heat
Transfer

65%

Chassis |
Suspension | Steering
7%

Wheels
16%

376 Pounds per Vehicle
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64



L@

DUCKER WORLDWIDE
ducker.com

Transportation * CONSTRUCTION * INDUSTRIAL * materials *

Final Comments

A Based on OEM interviews and extensive work on high strength steels and other materials
we are forecasting the following 2020 material mix for i u n i b dabigsoand closures

North American 2020 Light Vehicles with Unibody Architecture

- Probable Material Mix for the Body in White plus Closures -
26 pounds of aluminum in the body and closures in 2020 versus less than eight pounds today

Note: Europe will look

very similar to this

chart for NA by 2020.
Magnesium and In other words, NA will
Polymers have to catch up to

1.5% Europe to get to 4% or

26 pounds per unibody
by 2020. Europe will
already be or 2.5% in

At present aluminum is only 1% Aluminum
4.0%

Low Strength
Steels
8.0%

Bake Hardenable

Steels 2009, and should grow to
8.0% Advanced 5% aluminum by 2020.
HS Steels Japan will only be 1.5% by
50.00 2020
Medium &

(Dual Phase, Complex Phase, TRIP,
TWIP, Boron and Martensitic Steels
with tensile strengths of 600 to 1,400
Mpa)

Conventional HSLA
Steels (270TS -
440TS Mpa)
28.5%

Source: Ducker 700 Pounds of Net Weight Versus 763 Pounds at Present -
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Worldwide Regulatory Environment for
Fuel Economy and CO2 Improvement

Source: CSM November 20, 2008
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Global Powertrain Trends: OEMs Under Pressure

Regional vehicle preferences
Rising oil prices (vehicle shifts)
Population growth/demographic
trends in emerging markets; car
ownership

Profitability

Legacy OEM offerings, installed
capacity, unions/contracts

Long development and high capital

investment

.

.

Cost competitive

Global )
platforms/manufacturing

Globalization of supply
base

Improved packaging
efficiency

Less weight
Improved NVH

Uncompromised
performance

Hybridization

Vehicle and powertrain
lifecycles
Vehicle-powertrain
integration/optimization
Currency exposure
Safety

egislative

Global warming (Green House
Gases)

Intensification of emission
standards

Limited quantity of oil reserves

Impact of increasing global
consumption of oil

- China, India
Political instability of oil
producing nations
Energy independence

R&D funding
- Bio-fuel infrastructure
and distribution issues
- Advanced battery
- Others
Market-based incentives
(diesel emissions, fuel tax,
etc.)

4

Consumers

Source: CSM

Higher gas prices; fuel  More features and equipment

economy ¢ Vehicles consumers want
Green image - utility
Additional comfort - Performance

¢ Continually improving vehicle performance




Global Overview

European Union

Start Year Fiscal 2015 2012 2011
(step-by-step)

.8km/ : .6mpg |
ferent & 2020 npg |

FTP

HFET

NEDC
Test Cycle JCo08 US06
(ECE+EUDC) SCo3
Cold FTP

Source: CSM
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Where is this headed?

¢ There are some common denominators

— There is no silver bullet

» Regional duty cycles are different
» Regional fuel costs and availability are different
o Existing capital investment influencing decisions

- Whether it is CO2 in Europe or Asia or CAFE in N. America
» Big changes are coming, bad economy or not

¢ But one thing is common

- Every Powertrain executive we talk to agree on the following
» 50% of the solution is Powertrain related, & ...
» 50% of the solution will be weight reduction

Ducker believes that weight savings will only
be 25% of the solution

Source: CSM
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CO2/CAFE Improvement
Technologies



Solutions For CO2/CAFE Improvement

Source: CSM

Micro, Mild or Full
Hybrid Drive Unit

Forced Induction
and Compounding
(TSI)

6-,7-,8-Speed AT, CVT,
AMT, DCT + Spin Loss
Reduction

Alternative Fuels,
CNG, LPG,
Hydrogen, Diesel
Processing
Power

Friction
Reduction

Weight
Reduction

Aerodynamics

Fully Flexible Fuel
Injection (CR-DI, DI-
Gas, HCCI gas)

Variable
Displacement
(MDS/AFM/DOD)

Fully Adjustable
Variable Valve Timing
and Lift
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Future Light Vehicle Powertrains by Type of
Engine

2014 Light Vehicle Powertrain by Type
(See following pages for definitions)

- Selected Regions -

EEU North America Japan
Other Micro Hybrid 3.2% Other Micro Hybrid 1.1%-  Other

Mild Hybrid 1.5% 0.1% 0.1% 0.4%

Full Hybrid 3.4% Full Hybrid  7.2%

Full Hybrid 0.5%

IC 93.3% IC 91.3% IC

25.85 Million Vehicles 16.0 Million Vehicles 15.5Million Vehicles

The number of hybrid engines in these regions
should double between 2014 and 2020

Source: CSM/Ducker



Definition of Stop/Start (Micro Hybrid)

Stop/Start

—
Drive Power
(|
QOO ’ Electronic Components

pc/nc

Converter X Traction
- Jovertep, =

Control Management

¢ The electric motor typically doesn't supply additional torque for cars when the
internal combustion engine is running.

¢ Electric motors only supply to the starter/generator, managing engine
stop/start and battery charging with regenerative braking power and
auxiliary power.

Source: CSM
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Definition of Mild Hybrid

,*Motor is never the sole source of the driving power.

—
Drive Power

Electronic Components

Converter M Traction [ VL gl . b/ Control Management
Qe Jnverter. = = -

¢ The electric motor provides supplementary torque to the gasoline engine or
diesel engine but it is never the sole source of the driving power.

¢ Electric motors also supply to the starter/generator, managing engine

stop/start, battery charging with regenerative braking power and auxiliary
power.

Source: CSM
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Definition of Full Hybrid

*Motor can support power independently to wheels.

~
Drive Power

Electronic Components

Traction R Control Management
Jnvenel L%

¢ The vehicle can be driven by the electric motor or the engine independently
or together, depending on the different driving modes.

* Electric motors also supply to the starter/generator, managing engine
stop/start, charging the battery with regenerative braking power and
auxiliary power.

Source: CSM
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Definition of Plug-In/Dual Mode Hybrid

ﬁ
Drive Power

N - .-

Electronic Components

Traction - S & Control Management
Jnvertel, -

Converter

¢ Vehicles can run at pure electric mode (electric motor drive) or internal
combustion engine mode independently or together, depending on different
driving modes.

¢ The battery can be charged externally.

¢ BYD calls it the dual-mode hybrid and it is known as the DM hybrid in China,
which is different from GM’s Dual Model hybrids.

Source: CSM

77



Definition of Electric Vehicle

Charger

Source: CSM

D&/DC

) Converter

M EV Controller

.1
.

—
Drive Power

Electronic Components

Control Management
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Electric Vehicle Fuel Economy

Note: Convert amount of CO, when charging into amount of gas

']

50.75km/L
Fuel Economy Assumption

Source: CSM
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Challenges i Consumer Sales of EV

¢ Per-Charging Distance

- Key will be to increase per-charging distance.

¢ Battery Charge Station

- Coalitions with government or other industries.

¢ \ehicle Price

- OEMs need tax incentives from governments

Source: CSM
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Weight Reduction Technology Trend

High Tensile Titanium Aluminum
Steel

Magnesium Plastic CFRP

There is a 2-3% improvement in Fuel Economy for
every 100kg in weight reduction

Source: CSM
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Industry Capabilities i OEM Technology Portfolio

T
Cost/Benefit of Competing Technologies
Improvements to ICE e Strong HEV
engines, multi-speed i :
transmissions & il Diesel
Micro Hybrids appear Ha0ss .
. . $1,500-
to be near-term, low oy _Mild HEV

cost solutions for
OEMs.
15% 20% 25% 30% 35%

Fuel Economy Improvement
Cost/Benefit of Competing Technologies

$600 -
$500- .
Lean GDI :
$4004 ean OEMs are looking for
$3004 ) the lowest cost per
CaTTy Turbo fuel economy

o . o ) improvement.
$1004 Weight

50

Fuel Econ

Source: CSM
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Regional Preferences/Invested Capital
Driving Technology Choice

North America Europe
Vehicle Mix “HI Vehicle Mix
Engine Engine
Cylinders Cylinders
Transmission Transmission
Type Type

Driveline I- Driveline

e Compare Invested Capacity in Europe to North America
e More 4 cylinder engines in Europe
¢ More manual transmissions in Europe

Source: CSM
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European Perspective



How Do the OEMs Compare in Western Europe?

| B ooty comr e e o ‘ LI
~artormance (Basec n > - T

-’ Nt | e ol o o N . - |

¢ Mandatory target
based just on fleet
average would be

l l disproportionate
M BM - Sustainability

initiatives and targets
good guides to
confidence of
respective OEMs

# If CO, mandate moves
forward and isn't
weight based, OEMs

will struggle

200 -

CO, g/km

5 & § 3 T § S ® & & & ePremiumGerman
g L. S el @B BT £ £ e
SaMelo "ETEE 8 & _ams OEMs welcomed Limit
- — —_— - .
R o Value Curve inclusion
p= | = - -
g £ 7 from EU Commissioner
o =
Note: Renault/Nissan figure is an estimated 14 E Stavros D|maS
average based on separate brand performance. Source: European Federation for Transport and Environment

Source: CSM
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Where Is Europe Going?

Limit Value Curve Is Born! m ,

o~ Aty = a0k CaxEmt)
S0 ) P N i
1564kg/169g/km v
185 - 0 Pad R e e
e T i B
170 4 1141kg/131g/km* ; el z :
1 e
c - 7 ™ [52]
> 155 - = m A ¢ Any adjustment in angle
~ 140 \ T, A:.-g'rr A will always pivot at
8 ] & o IH A Ar—AT 130g/km threshold
125 : 143 ¢ Steeper the angle, more
negative effect on small
110 cars (®)
95 « More gentle the angle,
more negative effect on
80 ‘ ' ' ' ' e ' larger cars (A)
o (=] o o (=] o o (=} o
< S =] S 3 o = e S = If ESO average mass
= = - = - ~N N remains constant,
Mass (kg) regulation would require
Note: CSM estimation is based on production weighting by engine. further 269/km decrease

Source: CSM



Tough Financial Punishments For 5g Deficit

emissions trading
scheme.”

1.600 - - Eroposal requests
fine level of:
e | €20/g - 2012
3 1200 4 €35/g - 2013
5 1.000 - €60/g - 2014
S 800 - €95/g - 2015
3 600 - ¢ “There is no link
S 400 - between the
200 - penalties facing the
0 - ;:ar_ mdu;t\ry and that
acing other
.§ .‘? g. E '2 E g 2 industries through
T :§ e @ 5 the European

ACEA

Ford (all brands)

Renault/Nissan
VW (all brands)

Source: ACEA

Note: based on assumption that a car is driven 200,000km over its lifetime, one gram of CO; emitted above target corresponds
to 0.2 ton of CO,. At €95 per gram-above-target, cost would equal €475 (5 X 95) for each ton of CO,.

Source: CSM
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EU OEM Analysis: Technology Penetration

Units (Millions)

Where is the Technology Focus?

12.0 - 9
Lo Diesel
11.0 -
10.0 -
9.0
8.0 - 6.4% VT
7.0 7 StOp-
6.0 - 40.3% Start
5.0 - 17.3% GDI
4.0 - Gas-
3.0 - 14.9% Turbo
DCT
2.0 1 A6+
10 - Hybrid
0.0 © e O g O @ E85

®
N~

o o o (=} -
o

o (o] D o - N o™ <

- - - -
o o o o o o o o
o~ N N o~ o~ N N o~ N

Notes: Consumption figures based on vehicle Sales Parents in Europe;
percentages relate to Compound Annual Growth Rate based on 2008 - 2014

Source: CSM

Key Points

Diesel vehicle production
in Europe begins expected
slowdown, peaking at
11.5 million vehicles

7.0 million Stop-Start
vehicles expected to be
produced in 2014 - a
minimum expectation;
could be closer to 10
million vehicles

Downsized engines move
from 1.5 million today to
at least 4.0 million with
sub 1.0L category growing
by 1,700% or 48,000
units to 870,000 units

¢ Dual clutch vehicles

expected to post volume
of 2.4 million units by
2014, exceeding 10% of
WE/CE market
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Regional Strategies - Technology Islands

DCT,

GDI Turbo Diesel cvr, Clectr-  Aero

Bio-Fuel Segment  Weight

= A6+ fication Dynamics shift  Reduction

- 0 00 0 0 e O
Korea ® 60 O & O
- 0 00 @ 0 O ®
e @ 00 @ O O o
samcica | @) @ @ @ O S
- @ 00 O @ ® e
w9 00 O @ @ ®

@ Strong Focus O Assessing @ Weak Focus

Source: CSM
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North Americlan Market 1
Current CAFE



NAFTA Passenger Carsi How Have They Done?

Source: CSM
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