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From start up to scale up: The cost and capacity basis has been
established, now fine-tuning begins

Price of Lithium-ion Battery Cells
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North America is facing a generational challenge to sustain clean
energy ambitions

e 43 e

61 GWh

of li-ion

122 GWh

of li-ion battery

1.4m

EVs (BEV +

[ J
batteries will be N I M n

produced in N.
America
in 2023

demand from
the region is
projected in
2023

PHEV) are
expected to be
sold in North
America in 2023

Co

BENCHMARK 4




Raw material foundations are growing in North America, but lots
more work to do

North America’s Lithium, Cobalt and Nickel Production vs. EV demand
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And time is running out - keeping pace with the downstream
trajectory will be difficult for less agile upstream markets
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A battery raw material cliff edge is on the horizon
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Money needs to be deployed today to avoid the challenges of the coming decade
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Supply chain diversification will be contingent on far more than
just financing, permitting & project development

OO B

We are already seeing
intensifying shortages in
equipment, infrastructure,
refining materials and
skilled labour. This is having
an inflationary impact on
project economics....

Machinery Infrastructure Workforce
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Sustainability will form a much greater part of the battery
technology optimisation equation

Will energy material selection increasingly be assessed on sustainability metrics?

The high carbon intensity of synthetic graphite anodes is worsened
when the graphitisation is carried out in China

Global warming potential
(kg CO2 eq. per kg of graphite anode)
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EV economics will ultimately have to absorb higher costs

Higher incentive pricing needed to ensure diversified &

sustainable supply This can happen without derailing EV economics

Impact on battery costs from a 20% move in price (NCM 622)
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New supplies will have to come from higher cost ..But if managed correctly this doesn’t have to
sources of production... be a disruptive force in battery adoption
Source: Benchmark Forecasts Source: Benchmark Battery Cost Model
BENCHMARK 10



As the supply chain scrambles to keep pace, the threat of price

volatility escalates

Benchmark EXW China lithium

Lithium Prices: December 2021 - December 2022
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This will force further OEM involvement upstream...

Current supplier Future supplier Undisclosed/None

Mining resources

Battery Materials

— y Batteries
Lithium Nickel Cathode Anode Electrolyte Separators
T Albemarle, Ganfeng, Vale BHP | " BTR, Shanshﬁn, Chinese '\ﬂtSUb'.Shll : Panasonic, LGES,
vahua Talon metals Glencore Sumitomo suppliers C . em,Tinc Sumitomo CATL
Syrah (2024+) high-Tech
Ganfeng, Vulcan Energy Huayou cobalt Huayou cobalt . LGES,
6§§D (2026+) Tsingshan Tsingshan Himieeie (202 CATL, SDI
N Sumitomo PPES
TOYOTA
gm Controlled Thermal Resources POSCO
(2024+) QPM (2024+) BASF POSCO (2024+) LGES, CATL
\ LGES,
@ SDI, CATL
SK On, AESC,
DAIMLER LGES, CATL
Vulcan Energy (2026+),
stecuinTis | Controlled Thermal Resources|  Terrafame (2025+) CATL
(2024+)
loneer, Compass, Liontown Vale, Huayou, BHP saer LU,
CATL
RRRRRR J Vulcan Energy (2026+) Terrafame LGES, AESC
@ Ganfeng, Livent Cleneoie, MEhegen CATL, SDI, AESC
Group

*This table indicates public announcements and is not an exhaustive list. For full details, please contact info@benchmarkminerals.com
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Can North American meet localised battery demand?

W‘

NORTH AMERICA’S SUPPLY* AS A % OF DOMESTIC DEMAND
across the Lithium ion Battery Value Chain in 2030 (f)

P i +] Cathode Battery
\ ateri Refining/ & Anode Cell
[3 Production Production

North America has a =0 =20 =0
long way to go to
displace Chinese supply
chain dominance

+ Mined manga coke no
shown due to a large number of
competing applications
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FOR ANY QUERIES, CONTACT US:

info@benchmarkminerals.com

@ ‘ amiller@benchmarkminerals.com
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