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Key facts & figures

Founded in 1981 European Aluminium represents the entire
value chain of the aluminium industry in Europe

? €40 siliion
@ annual turnover

/ﬂ 90% of aluminium is recycled in RN . e
Al . S NN
construction and automotive in
Euro o O Packaging OEngineering
P Approx. 600 plants in 30
European countries (EU, EFTA, e b
Europe produces UK, Turkey, BiH)
@ 6% of worldwide primary aluminium ®
N
| O 0O An innovative value chain serving EU key markets
N AN O
-~ _ 0 | (end uses)
51% of European production
/ \ 1 million + Direct and indirect jobs
L comes from recycled sources , .
= across Europe’s value chain
N2
Aluminium, anything but basic! -2 I\\\\:



DUCKER € CARLISLE

Overcome Complex
Challenges with

Unrivaled Global
Consulting Services

Uncovering opportunities starts with
mastering the landscape. Our unique
continuum of global consulting
services combines market
intelligence and advisory services
from multi-disciplinary experts to
enhance your business performance
and deliver remarkable outcomes.

Research Intelligence
and Analytics

Through industry expertise
and insights, we accelerate
client planning decisions and
implementation.

Pricing Solutions and
Implementation

Proven expertise to deliver
aligned brand and channel
strategies, along with high,
immediate ROI.

Insights, Data &
Benchmarks

We leverage our proprietary
data to drive strategy and
solve clients’ complex
problems.

M&A Transaction Support

Deep industry expertise and
advanced data analytics
support comprehensive
diligence for buy-side
transactions and sell-side
market studies.

Strategy and
Consulting

Practical frameworks and
strategic programs increase
operational performance,
Improve customer service,
and reduce costs.

Supply Chain Operations

Partner with experienced
consultants to make your
supply chain efficient,
resilient, and better
connected with your
customers.



Ducker has been providing EA with analyses of the Aluminum Content in Cars since 2012.
Starting

ef The 2022 edition of this study considers the market in its entirety and highlights the DUCKER
evolutions linked to the electrification of the car market

EUROPEAN ALUMINIUM represents the aluminum industry in Europe, encompassing primary aluminum producers,
downstream manufacturers, producers of recycled aluminum and national aluminum associations.
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European
Aluminium

European Aluminium - Automotive & Transport Group Members
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Source: Ducker Carlisle
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Project In order to reflect the strong electrification trend, the 2022 European assessment of the Aluminum

DUCKER
>cope Content in Cars includes all powertrain variants and all electric vehicle models

PROIJECT SCOPE

Geography Vehicle Segment Component Families Product Forms

Body-in-white (BIW)
Brakes Aluminum:
Chassis

Closures = Castings
Driveline .

EV-Specific i
Powertrain = Extrusions
Steering

9. Thermal management
10. Transmission

11. Trim

12. Wheels

EU27 + UK Passenger Vehicles

OEM passenger car production taking * All powertrain variants (ICE only,
place in EU27+UK MHEV, FHEV, PHEV, BEV, FCEV)

= All car size segments (A to F)

1.
2.
3.
4.
5.
6.
7.
8.

CKD assembly is not part of the scope = All car body types " Forgings

Light commercial vehicles are not part
of the scope

Aluminum foil is not part of the scope

Extra category “Other miscellaneous parts”
accounts for the aluminum weight associated
with small parts that are difficult to track

Source: Ducker Carlisle
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Passenger | The European Automotive industry is slowly recovering from the Covid crisis and supply chain

Vehicle

DUCKER
production | disruptions. It still suffers from high uncertainties and the energy crisis linked to the Ukraine war

EU27+UK Passenger Vehicle Production Forecast

Million Units of Passenger Cars (Light Commercial Vehicles excluded)
2022-2026 7.2% B Current forecast (Q3-2022) Pre-Ukraine war forecast (Q4-2021)

2026-2030 0.6% 179 180 182

2022-2030 3.8% 173 17.6 '

16.0

14.1

129 13.3
11.5 '

economies and Automotive industry

European Automotive production not
expected to reach back to 2019

= 2020-2021: COVID-19 made the
industry stall

= 2020-onward: Semiconductor
shortage causing major sourcing
issues, leading to supply chain
disruptions

165 = 2022-onward: Ukraine war having a

significant impact on European

production level before 2026 earliest

2019 2020 2021 2022e 2023f 2024f 2025f 2026f 2027f 2028f 2029f 2030f*
o A VN

Sources: Ducker Carlisle, LMC Automotive Q3-2022, Q4-2021; *Ducker Carlisle applied the 2026—2029 CAGR to estimate the 2030 production volume which is not yet available in LMC
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powertrain | Driven by regulation, the electrification trend has strongly accelerated in the last few years. 31% of EU

. . . . . DUCKER
Mix passenger car production is forecasted to be BEVs in 2026, potentially up to 60% by 2030

EU27+UK Passenger Car Powertrain Shares
ICEOnly ©~ MHEV mFHEV ®mPHEV EBEV mFCEV

U.UU /0

EU CO2 emission targets
drive a BEV strategy:

= 2025 onward: 15% reduction
compared to 2021

= 2030 onward: 55% reduction
compared to 2021 - NEW TARGET

= 2035: Zero emission

~40% ICE-based

21.8% = 2050: Climate neutrality
21.1%

—5.4%

2018 2019 2020 2021 2022e 2023f 2024f 2025f 2026f 2027f 2028f 2029f 2030f*
A A A

Sources: Ducker Carlisle, LMC Automotive Q3-2022; *Ducker Carlisle applied the 2026—2029 CAGR to estimate the 2030 production volume which is not yet available in LMC forecasts
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Production Mix Premium brands will continue to grow their share. D and C segment will gain shares over B and A.
by Brand

Positioning, Size SUVs - already more than 50% of EU production today - will further increase. All in all, production mix | DUCKER
& Body Type evolution will foster increased aluminum usage

EU27+UK Passenger Vehicle Production

by Brand Positioning by Size Segment by Body Type
H Volume Premium HA BB EC mD =mE  F W SUV mSedan/Hatchback = Sporty mVan =~ MPV
2.5%:; F 2.0%; F 2.4%; F e — T 31% |
5.9% 5.0%
e 39.0% 39.7%
Premium Premium Premium 33.5%

34.6%

Hatchback/
Hatchback/..

Sedan

38.9%
Hatchback/..

63.1% 61.0% 60.3%

Volume Volume Volume

1.4%: A .
2022e 2026f 2030f* 2022e 2026f 2030f* 2022e 2026f 2030f*

Sources: Ducker Carlisle, LMC Automotive Q3-2022; *Ducker Carlisle applied the 2026—2029 CAGR to estimate the 2030 production volume which is not yet available in LMC forecasts
DUCKER CARLISLE LLC




BEV vs ICE- BEVs produced in the EU are positioned in higher size segments than ICE-based vehicles (significantly more D and E) and
based are more premium-positioned than ICE-based vehicles. This will continue to be the case through 2030, even though BEV | DUCKER

Production production will grow the most in the B and C size segments

EU27+UK Passenger Vehicle Production by Size Segment EU27+UK Passenger Vehicle Production by Brand Positioning
a‘lf ICE-based* (Ia BEV al( ICE Based* (Ia BEV
HEA BB EC mD mE " F HA BB BEC mD ®mE " F B Volume Premium B Volume Premium
2.5%: F 2.0%; F 2.3%; F 2.3%; F 1.9%; F 2.5%; F

30%
36% 36% °

43% 46% 44%

2022e 2026f 2030f* 2022e 20226f 2030f* 2022e 2026f 2030f* 2022e 20226f 2030f*

Sources: Ducker Carlisle, LMC Automotive Q3-2022; *Ducker Carlisle applied the 2026—2029 CAGR to estimate the 2030 production volume which is not yet available in LMC forecasts; *ICE-based= FHEYV, ICE,
- VI DUCKER CARLISLE LLC
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Historic Regardless of vehicle production volume growth, the average aluminum Content Per Vehicle (CPV) has steadily been
Evolutionof | jncreasing in passenger cars since 2006 (time when Ducker started monitoring the CPV in the EU). The CPV increase has | DUCKER

Alugg\r}um accelerated driven by further lightweighting needs, electrification and a rising share of larger as well as premium vehicles

Average Aluminum Content Per Vehicle (Net Weight)

For Passenger Cars 2006-2030 (kg per vehicle)
256

23/

CAGR:
1.9%

174

0 1%

14/ 4.8%

Sources: Ducker Carlisle; *Without the second set of OE wheels; the CPV of 179 kg in EA study 2019 included the second set of OE wheels
DUCKER CARLISLE LLC 10




Aluminum The highest aluminum gains will come from the 'EV Specific' family - nearly 54 kg more aluminum

2(5032‘21;‘;5053 per vehicle will be needed in 2030 compared to 2022 for EV specific components. The need for DUCKER

component Family | additional aluminum content in BIW will also be significant - more than 15 additional kg

Aluminum CPV* Gains and Losses by Component Family (kg)

EV Specific For the forecast period 2022-2030

53.7

BIW
15.5

Chassis

Closures
6.4 3.0 Wheels Brakes Trim Steering
: 1.7

0.3 0.1 0.0

— [
Driveline  Thermal Mgt. * I
-0.7 -1.4
Transmission I
-10.2 .
Powertrain
-16.9

* The component family ‘Thermal Management’ does not include battery cooling plates, which are accounted in the component family ‘EV Specific’. If battery cooling plates were included
in the ‘Thermal Management’ component family, the Thermal Management CPV would show a growth from 20.5 kg in 2022 to 24.1 kg in 2030 (2.1% CAGR)

Sources: Ducker Carlisle; “CPV = Content Per Vehicle; *Ducker Carlisle applied the 2026—-2029 CAGR to estimate the 2030 values
DUCKER CARLISLE LLC 11




Aluminum All aluminum product forms will see their CPV increase by 2030. Castings will benefit from the

foazigséb‘;zsis highest aluminum gains: 22 kg between 2022 and 2030. Extrusions and sheet will achieve significant | bucker
- y

Forming Process | content gains as well (14-15 kg each). Sole forgings will have a limited gain of 0.5 kg by 2030

Aluminum CPV* Gains by Forming Process (kg)
For the forecast period 2022-2030

Cast
22.1

Extruded
14.7

Sheet
14.2

Forged
0.5

Sources: Ducker Carlisle; “CPV = Content Per Vehicle; *Ducker Carlisle applied the 2026—-2029 CAGR to estimate the 2030 values
DUCKER CARLISLE LLC 12




Prc(;’d”lj::;;’g’m per vehicle in 2030, and drive the strongest growth in kg per vehicle. The most dynamic CAGR is

2 Evolution | €xpected from extrusions due to increasing penetration in EV Specific, BIW and Brakes

Aluminum | Castings are by far the largest aluminum product form with 123 kg per vehicle, expected to reach 145 kg .
DUCKER

Average Aluminum Content per Vehicle in 2022

123 kg Castings (+22 kg by 2030)

CAGR 2022-30:
2.1%

Extrusions (+15 kg by 2030) 27 kg 10 kg Forgings (+0.5 kg by 2030)

CAGR 2022-30:

CAGR 2022-30: e
5.6%

Sources: Ducker Carlisle
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AL CPV by The higher the size segment, the higher the aluminum intensity. B and C segments will experience the

S‘Zbe SFegm?”t & | strongest CPV growth by 2030. Castings will remain the leading aluminum product form in cars and DUCKER
ormin .
ypmcess ° | continue to grow

Aluminum CPV* by Size Segment (kg) Aluminum CPV* by Forming Process (kg)
2019* m2022e m2026f 2030f W Cast Sheet M Extruded ™ Forged
77
A -7893 2019* 116
74 2022e 123
98 179 2026f 137

o)

116 205
130 MARKET -237 2030f 145

144 AVERAGE 256 2019* 34
C 197 2026f 53
216 2030f 59
2019*
D 335 2022e
344 2026f
442 2030f
E 443
486 2019* 10
494 2022e 10
2026f 10
534

Sources: Ducker Carlisle; *CPV = Content Per Vehicle / *In the EA 2019 study, E and F segments were combined; *Ducker Carlisle applied the 2026—-2029 CAGR to estimate the 2030 values; *EA study 2019
included second set of OE wheels
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AL CPV The component family ‘EV Specific’ will skyrocket and reach, already by 2026-2027, the CPV level of

by C t
! E:]mﬁfynen Wheels, before pursuing its tremendous growth. BIW will also experience steep growth by 2026

Aluminum CPV* by Component Family (kg)

2019 'm 2022e m 2026f = 2030f
71

Thermal Management:

Battery cooling plates are accounted in the component
family ‘EV Specific’.

If battery cooling plates were included in the ‘Thermal
Management’ component family, the Thermal
a4 a4 Management CPV would show a growth from 20.5 kg in
42 2022 to 24.1 kg in 2030 (2.1% CAGR)

24
21 19 21
199m 15 19 2919 4g 19 44 17
11
4 444 444
111 11 1
n.a.? .. .. . N.a.2 . —

Wheels Powertrain Transmission Thermal Mgt  Closures Chassis EV Specific Steering Brake Trim Driveline

38

Sources: Ducker Carlisle; "CPV = Content Per Vehicle
LEA study 2019 included the potential second set of OE aluminum wheels; 2 n.a. stands for ‘not available’; in the 2019 EA study the EV-Specific components were only assessed for a sample of 10 BEV models,

and ‘Driveline’ is a new component family in the 2022 study

DUCKER CARLISLE LLC
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h The Top 5 growth components driving the highest aluminum content increase are E-drive housings,
Key Growt

Components

them linked to electrification

battery pack housings, large and mega castings, ballistic protection and battery cooling plates - all of DUCKER

ﬂ, E-drive Housings

+22.7 kg 2022-30

2 Battery Pack

+11.8 kg 2022-30 HOUSIngS

Large and mega castings in BIW
3 will allow to decrease assembly
Large/ Mega Castings _ ‘{‘ : complexity, reduce costs and
;/"

+8.4 kg 2022-30 achieve weight saving
EV Specific components drive 4
tremendous aluminum
content increase — their +7.0 kg 2022-30
aluminum-intensity
contributes to compensate 5
the weight of the EV battery

Ballistic Protection %

Battery Cooling Plates &

\\

+5.1 kg 2022-30

Sources: Ducker Carlisle
DUCKER CARLISLE LLC
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Final Aluminum will continue its uninterrupted growth path in Automotive. Regulatory requirements for CO2

— i . P . ; : . . . DUCKER
Considerations | - amjssion reduction pave the way to electrification, which contributes to higher aluminum intensity

- - -
A. Continuous aluminum growth B. Regulation drives growth C. Electrification benefits aluminum \
e Continuous aluminum growth - * EU CO2 emission targets foster a  Electrification positively impacts
from average 205kg per vehicle in BEV strategy aluminum content

2022 to 256kgin 2030 . 4 .
* Lightweighting remains key to

« New applications drive the growth optimize BEV range and lower
(incl. electrification and large/mega adjacent costs
castings)
O O O /
/ D. Production mix impacts content E. Slow car production recovery F. Sustained competitive pressure
* Supply chain disruptions made e COVID 19, supply chain disruptions, * In adynamic and competitive
OEMs prioritize larger and higher- Ukraine war and energy crisis environment, innovation is steadily
margin car models negatively impact production required for all materials
_ ) volumes . ren
e Shift towards more higher car * Focus on sustainability incl. low-
segments and premium brands * European car production expected carbon production, increased share
contributes to aluminum content to return to 2019 level by 2026 of recycled content, and high-quality
increase by 2030 earliest scrap

Sources: Ducker Carlisle; “CPV = Content Per Vehicle

DUCKER CARLISLE LLC 17
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Patrik Ragnarsson Hélene Wagnies
Director Mobility & Strategic Projects Head of Automotive & Materials Europe

European Aluminium Ducker Carlisle
ragnarsson@european-aluminium.eu hwagnies@duckercarlisle.com

THIS CONCLUDES OUR PRESENTATION.
THANK YOU.

This presentation was prepared by Ducker Research and Consulting/Ducker Carlisle LLC. To the fullest extent permissible by applicable law, all
information contained herein is for informational purposes only and is provided “AS IS”. The information is provided (i) with no guaranty of
accuracy, completeness, timeliness or that any defects will be corrected and (ii) without any representations, warranties or other contractual terms
of any kind including, without limitation, warranties of title, merchantability or fitness for a particular purpose. Even if Ducker was advised, knew
or should have known that claims or damages could arise from the use, misuse or delay of use of the information, Ducker assumes no legal liability
for any direct, indirect, consequential, special, punitive or similar claims or damages. The information contained herein does not represent
financial, legal, regulatory or other advice and recommendations from Ducker. Any use of the information is undertaken at your sole risk.
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