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FROM DEPENDENCY
TO INDEPENDENCY

Innovating towards
a resilient, sustainable
& circular battery industry
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WE ARE COMMITTED TO NET ZERO
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GM Rébrands Hamtramck
Plant as Factory ZERO

éeGM is committed
100 percent of its US facilities
with electricity from renewable
energy by 2030, and all global
facilities by

Automotive OEMs target

Mercedes-Benz

; The global Mercedes-Benz supply chain is becoming CO2 neutral

Next milestone on the way to the CO, neutral vehicle fleet Ambition 2039

e

2020 2039 o

Audi E-Tron EVs add urgency to plan m
production sites CO2-neutral by 2025

t oé Aooworn diimg to Audi
upstream supply chain is
where roughly one quarter of
CO, emissions will be
2040¢égenerated by 2025,

on 16 critical raw materials o)
with cobalt for batteries at the
top of the 1listé

net -zero -CO, between 2030

-50% et

supply chain
Ambi tlon Le\ter

,é fronh @039 at the latest, only

production materials which are
CO, neutral in all value
creation stages will be allowed
tiroudgho dhe sfactony gates of
Mercedes -Benzé

COMPLETE
VALUE-ADDED \~

SUPPLY CHAIN S USE PHASE

BMW Group Sustainability 2030

A Wi t h additional
the increasing

measures,
electrification

would lead to a strong rise of
CO, emissions in the supply
chain. We are initiating the
trend reversal .fA

A T oachieve real change, €
we set ourselves substantial
targets based on

comprehensive emission values .
All values are normed to CO,
equivalents .0

-2040 . Supplier are forced to support target.
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EV: A REASONABLE CHOICE

Direct electrification Hydrogen Power-to-liquid (diesel) Power-to-liquid (petrol)
2020 2050 2020 2050 2020 2050 2020 2050

100% renewable electricity| 100% renewable electricity|

100kWh of (Renewable) Electricity

100% renewable electricity 100% renewable electricity

$

Electrolysis

CO, air-capture and
FT-synthesis

Fuel Peficiancy 94% 68% 55% 55% EV: 495 km

Charging
equipment

Expected Range:

7 Well to tank =

Battery
charge efficiency

H, to electricity . 54% H 2 : 1 9 3 km

conversion

Inversion DC/AC 95% I 95%

citoency 9% | e 36'4 | Power -to - Liquid: 84 km
overatieticiency  77% 81%  33% 42%  20% 22%  16% 18%

— Tank to wheel —

EV,H , & eFuels - Efficiency Comparison

IHS Markit Database (Ver3|0n 31.10.2025); Copyright © IHS Markit, 2025. All rights reserved.
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wes Market share @ BEV volume

70%
190 K
60% ®
® 170K
50% 150 K
@
130 K
£ 40% E
= ° 110K S
g 30% K =
= ?
20% JOK
® 50K
%
L . 30K
0 10K
*'g:k‘ ab(\b be’(\‘q\bcj-,pé\ S‘ej 0((\ u\_ﬂ{b o{gs} %Qb Q..'C’% ,a_(& .;:ﬁ.{b Q’f" e'f,\(\ "bd ,_f:b’ {;{@" {33’ ‘b(\b N %g'z‘ &,.b\“!'i {3@' ‘_S"\\"b %i_:@ ..a‘}\;b\:;l? V\‘Q
(\5\ & &0 a\% © f::? IR \:.;_":‘ Q{b & 5 U}? cR \}{@b @ é@‘{\‘}%Qﬁ\ ‘{‘\Q"@\Q, AN S‘Q' RO Q{\S{‘x
® Q%@e%@&{g{\ Yoo N AN X Q«\;’g\ 45;:; S @ & ¥ 2
N O ! a,
N Q}
&

EV Market Share Q1 -Q3 2025

Source: ACEA (2025) Registrations Data.
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GLOBAL DEMAND FORECAST TO 2035
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IHS Markit Database (Version 31.10.2025); Copyright © IHS Markit, 2025. All rights reserved.

Fortune Business Insights. (2025, October 27).
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GLOBAL DEMAND FORECAST TO 2035
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IEA. CC BY 4.0.

Global Installed Battery Storage Capacity Prediction

STEPS Scenario 2020 1 2035: International Energy Agency | World Energy Outlook 2025
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2022

Prediction for 2030 in 2022: ~4.7 TWh

~4,700

Il Consumer
electronics

Il Stationary
storage

B Mobility

2022 2025 2030
McKinsey & Company Prediction

Battery 2030: Resilient, sustainable, and circular.
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2022 2025

Prediction for 2030 in 2022: ~4.7 TWh Total Demand Prediction for 2030 in 2025: ~2.9 TWh

7 T Wh
Il Consumer
electronics
Il Stationary
storage
B Mobility
2022 2025 2030 2025 2030
McKinsey & Company Prediction Mobility: ~ XEV Production Forecast  (IHS Mobility )
Battery 2030: Resilient, sustainable, and circular. Stationary: Installed Stationary Battery Capacity (World Energy Outlook 2025)
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2030 |

Estimated I

Demand

5024 Battery cells (GWh)

lea

Production
Capacity
1200 2 400 3600
m China North America M Europe Rest of world

Global Manufacturing Capacity and
actual Production

Figure 1.31: 1 nternational Energy Agency | World Energy Outlook 2025
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RECYCLING - FUTURE:
CLOSING THE LOOP LONG TERM

Pyrometallurgy ‘
2031 2036

Lithium 6% 12%
Nickel 6% 15% Hydrometallurgy ‘

Cobalt 16% 26%

Direct Recycling Q
of recycled metals in new batteries

Minimum incorporation levels
EU Critical Raw Materials Act

* X %

* *
* *
* *

* 4 *

Collection Deactivation Pretreatment Post - Treatment
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WE CANNOT WAIT FOR RECYCLING:
A RESILENT SUPPLY CHAIN IS KEY

s Y/ Total Producton == Availabilty of Recycled Vehicles
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The consequences of global oversupply:

Battery (cell) prices keep

falling

Balter prices forecast to continue to fall
Global: Average battery pack prices (USS/kWh)

@ Cathode material [ Anode material [ Other components [ Opex, DD&A (@ Profit i Celi-to-pack
200 200

180

160

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Cell Factories (in Europe)
have adopted their plans

Consolidation (in China) is

expected

Source: Goldman Sachs, 2024

Acpargrnging Qe
BATTERY CELL PRODUCTION Q

TROUBLE IN THE CHINESE BATTERY VALUE CHAIN
CONSOLIDATION IS UNDERWAY

Market Cap*
[Mio. EUR]

Lithium

Investment in Australia stopped
jum  Lthium 7060 49,02%  1500% -1097% Liquidity

h

Active Material 2170 1240%  401%  157% Courtled restructuring 03/2025
NIMC CAM 2400 1082% 12,12%
LFP CAM 980  1055%  964% 17,
LFP CAM 1030 535% -1413% -8,
TINCIZEIE Tinct Electroiyte 4040 2561% 1227%
SEMCORP SEMCORP 3270 3L77%  2098%
b 22,60%

. 3 na.
Battery Cells 2000 B00% 1136%  -2,84%
Battery Cells 3600  339%  1,09%  213% High debt

nezhou 04/2025

5 (EUR 9.32 billion)

Battery Cells
Wxi Lead Equipment 4110 1654%  1067% n profits due to project cancellations
Lyric Robot Equipment 660  689%  -438% -4383% Negotiations with banks regarding debt restructuring

Hymson Laser  Equipment 860 9.27%  670%  3,60% Decline in profits due to project deloys

a5 ot publicred any Agaras sinca it falad 10 i 2023,
thralyis.com

Source: A Battery Deal for Europe, 2025

Source: Dr. Stefan Wolf (VDI), 2025
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We must make the most out of It:
Escape by Innovation

MEASURE & MAXIMIZE
IMPROVE SYSTEM EFFICIENCY

COOPERATION
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DIGITAL BATTERY PASSPORT

Miner Refiner CAM Producer
@ Cell & Module

Producer

Recycler

Collector

Repairer

_ Regulatory @
Auditor Authority

Supported

MEASURE &
IMPROVE

| [@IPCEI FREE4LiB

BATTERIES
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BATTERY INNOVATION CENTER

MEASURE &
IMPROVE

Fesigesnt  Amen

10 Differenz
oz [ [ [ el

Energy
measurement
and conversion
to CO2 values

Battery
Process
Emission
Optimization

Supported

" [3IPCEI

BATTERIES
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CO2 OPTIMIZATION

MEASURE &
IMPROVE

: : . With AVL

Reduction of CO  , footprints by design measures development
methods

Variant Cost (4] CFkgco,] Weight g up to
Steel 70 66 18 ¢
Aluminum 117 5 @ 7 O
SMC* 147 A 67 10 /()
By making suitable design decisions early in the development CO, reduction inthe

process and selecting the right ma produ:t life -cycie
emission reductions can be achieved.

Supported by :

=

3|IPCEI

BATTERIES
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SoX FUNCTION DEV. o

SYSTEM EFFICIENCY

Advanced LFP
35% Initial SoC Error Validation CO re F u n Cti O n S

Y, at "
'"-{5“ / / / \L/ \\ Measurement + O
i ,;\/ Advagcled \ O

Time (s x 10°4)

Accuracy for SoC

+ 3%

Accuracy for SoH

Supported by :

NNoBMS @1

*Between +10 °Cto 45 °C

Schiffbanker | AVL | 02 Dezember 2025 |



BEV DRIVING EFFICIENCY &

SYSTEM EFFICIENCY

94%
EDU Efficiency

9,7kWh / 100km

A Highly optimized E  -Motor Designs

A Primary + Booster EM
Architecture

AVL SiC Dual Inverter
Single Stage Transmission

> v

In - Depth Component Efficiency
Modelling and Simulation

Supported by : @
') ™ L H I PE SmartCorners
EM-TECH HIU
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DIGITAL PRODUCT
DEVELOPMENT

AVL Battery Composer ™

File  Home  Meta-Model  View

@ NewProject [ LoadProject [ Save Project [E) ExportOverview v 5 MBSEExport ~ ¥ Meta-Models % Assign ~ [ Cost B Create View

Reset T showsride |A° Sensitivity ~ th Si

cance ~ E§ Randomize (3 RunTime @ Optimize ~

Navigatior ® || Vehicle Composer | Meta-Model
~ Projects
2 cifications * || Radar Plot |k 2
& Create a new Project - ooy =
oroject Technical Specifications 2 H oof 3 B B h O || show |CurrentintersectionLabelsTipsValues DR R G Project KPls = [ 7T o
4 BB Projects
» EE Battery Composer - Demo || View Type: Hi ical Hierarchical-8y-Sigr All- ignif Alph | RadarRange: 1— I 882 *
% Meta-Models T 4 Battery System TERBE OB &6l O base . 330.30
4 F® BatteryComposer_Metamodels Pack Nominal Voltage :
4 System Requirements B
» [ BatteryPerformance 243.00
» [ BatteryThermal Battery Installed . 100 = 04398 Pack Minimum Voltage =
Energy 250 b
» [ CelistackCompression —— e - 378.00
= ack Maximum Voltage
» & CostWeight Voltage [V 350 Lt8ly| o0y
» [E Packaging 100.32
4 Cell & Module TR B 98 al O base Nominal Energy Installed
A Electrical Performance
4 Cell Characteristics 8.82 9531
2 Useable Energy (incl. DOD)
Cell Chemistry NMC - 00331 o2
A Breathing and Delta To Target Installed Energy )
Cell Depth of = Swelling
Discharge D o 285.93
Pack Max. Charge Power
Volumetric Energy o
Density L 33358
Pack Max. Discharge Power
» Cell Dimensions
344
» Cell Swelling ~ Configuration.
A Packaging
» Module Boundary Conditions 90.00
Circuit Serial Connection
4 Structural System T ERB SR & base
200
»_Houcin Reuindan: Conditinne 2 Thermal Perform: Circuit Parallel Connection
s x
180.00
Total Number of Cells 5
fantMa a
Vaents B @ R Q@ @ + M x BEEC O > Breathing and Sweling : 863
| [ show [®]]color |Name Line Style | Benchmark | Compare | Comment
VI B Terget — - i) B 653
M Confidence Minim... =————
13 Confidence Maxim... == X
—_— - | > Thermal Performance a 809
< > Radar Plot | Parallel Coordinates XY Plot Ll

Supported by :

wiz-svoas READY

MANUFACTURING DATA NETWDRKS

Public | 24

VIRTUALIZATION TOOLS

INDUSTRY KNOWLEDGE

BATTERY EXPERIENCE

Reduce Battery System
Development

<2 yrs
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DIGITAL & HARDWARE
PRODUCT VALIDATION

SoH vs Aging

e e ]

apacity [Ah]
P

uuuuuuuuu

Discharge Capacity [Ah]
A

Supported by :

E/]' icroelectronics an
AccCellBaTOBE  yigipatt f@ Communication Technolagies
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Universities EU-Projects ERTRAC

>
~100 200 EU Road

Christian IPCEI Advisory
Doppler Council
Labs

Platforms
EARPA

Associations
EUCAR
BMIMI EU CLEPA

FTI-Strategy
FEG BP & TP Centres of

KLIEN Competence

Partnerships

2Zero

: _ Clean Hydrogen
ESBS-Austria, ViF, Key Digital Techn.

SAL, AlpLab, BEPA

Silicon Alps,

ACStyria EFFERA

CCAM
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