.~—.'¢| ELECTRIC VEHICLE
‘ SUMMIT 2022

Outlook for Electric Vehicles and the
Nuances of the EV Battery Market

Dr. Andy Leachk |

0
0
o
3
>
®
q
©
<
m
m

. .09 November 2022 L



BNEF offices around the
world

London

New York

San Francisco /— :
Los Angeles X Washington DC Zurich

250

BNEF professionals in Y

18 locations* Sao Paulo

*Part of the Bloomberg LP network of
19,000 employees in 176 locations.

Oslo
Munich
Tokyo
Milan Beijing y
Seoul
New Delhi Hong Kong
Singapore
Sydney

1 Outlook for Electric Vehicles and the Nuances of the EV Battery Market 09 Nov 2022 Bloomberg NEF



B N E F Commodities Sector transitions technologies Sustainability
é h Clean

%j power @ |

coverage ‘ @ oy

(&)
®

Industrial Corporate carbon

Sol
Gas & olar Wind Storage Advanced Power systems digitalization 2 climate actlon

LNG nuclear & networks

Power Advanced

Strategies for a cleaner, transport
more competitive future

LK, 8

Coal g N L?w-czrbor:_ Circular Green steel Sustalnable Low-carbon

9 g y & P & cement
chemicals

]
(-]
Q
i ‘
o
=
)
3
2

Hydrogen
reporting

Electric New mobllity C | & bl
vehicles services & tech transport shipping fuels

oll
Carbon & &
offsets

Buildings
& industry

Bloenergy Sustalnable finance
& ESG

&)
)

iculture / Carbon capture, Financlal Institution
Agriculture utilization, storage transition

At lzation
O =@~ 7| ;

(O
Chemicals %

Agri-chemicals &  Land & water Alternative Food waste Agricultural
Aaricul blotechnology 9 p & food g chnology &
gricatture demand supply chain Energy efficlency Climate risk

LC Technology & Innovation Forecasts & scenarlos Countrles & policy Finance & economics Consumers >—/

2 Outlook for Electric Vehicles and the Nuances of the EV Battery Market 09 Nov 2022 B|oomberg NEF



Passenger EV sales set to continue B
growing rapidly

Passenger EV sales by market EV share of new car sales by market

Source: BNEF. Includes BEVs and PHEVs. Note different axis scales.
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Battery demand from EVs higherthan
previous forecast

Lithium-ion battery demand outlook
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Battery manufacturing ramping up .
globally

Lithium-ion cell manufacturing capacity by region of plant
location

Source: BloombergNEF Note: 2022 includes facilities commissioned up to the end of May 2022. 2025 ‘Other’ includes capacity outside of the regions otherwise
indicated. Based on current announcements without de-risking. Values have been rounded.
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Battery pack density has increased and
chemistries have changed

Historic and estimated changes to battery-pack energy density

Source: BloombergNEF
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Chemistry evolution expected to continue o

Passenger EV chemistry mix
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Lithium-ion battery price declines will
continue going forward

Lithium-ion battery price outlook

Lithium-ion battery pack price (real 2021 $/kWh)
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Source: BloombergNEF Note: This is based on the 2021 Battery Price Survey.
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Long-term cost reduction in pack price

expected despite short-term volatility
. Publicly stated pack price targets

Source: BloombergNEF, company announcements.
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Volkswagen recent announcements
suggests $60-90 per kWh pack price

Estimated cost of VW’s future battery packs

Source: BloombergNEF Note: Av. pack price is the average 2021 volume weighted pack price. Raw material volatility is based on observed cathode price increases
of 117% (NMC622) between September 2021 and June 2022, based on BloombergNEF’s Cathode Cost Model (web | terminal). In reality, this should reflect a range

of additional raw material costs based on the highest prices seen in the last 12 months.
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Lithium iron phosphate (LFP) battery cellcost
adjusted for raw material prices

Battery pack prices have increased for the first time but leveling off

Source: BloombergNEF. Note: Adjusted costs for a 4h Chinese battery cell from 2021 Energy Storage Cost Survey (web | terminal) with Bottom-up Battery Cost Model (web | terminal)
and Cathode Cost and Prices Livesheet (web | terminal). For full methodology on prices refer to Appendix A of note.
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https://www.bnef.com/insights/28021
https://blinks.bloomberg.com/news/stories/R4GW5ST0G1KW
https://www.bnef.com/insights/22165
https://blinks.bloomberg.com/news/stories/QPEIB1T1UM0Z
https://www.bnef.com/insights/29119
https://blinks.bloomberg.com/news/stories/RD5MTAT0G1KZ

Chinese E-bus battery packs two thirds B
cheaper than rest of the world
Cost of battery packs by segment
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Source: BloombergNEF
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Solid state offers another routetocost
savings

Solid-state battery cell manufacturing cost reduction outlook

Source: BloombergNEF. Note: SSB refers to the solid-state battery with lithium metal anode. Material savings include reduced material costs for both active and
inactive components as well as the increased cost for the electrolyte. Manufacturing savings include saved costs across labor, manufacturing as well as equipment

and plant depreciations.
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Thank you, any questions?
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