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| The Role of Raw Materials in the Battery Economy

The Ability to Reach Net Zero Will Hinge on Scaling Critical Mineral

Supply Chains
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14X

Annual lithium ion
battery supply
needs to be
approximately

15 TWh by 2040

10x

Annual lithium
supply needs to be
10x higher in 2040
than today

2.5x

Annual nickel supply needs
to be around 2.5x higher in
2040 than today. (Battery
demand to rise 12.8x)

3.5x

Annual cobalt
supply needs to
be around 3.5x
higher in 2040
than today
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7.5x

Annual battery-

grade manganese
supply needs to be
around 7.5x higher
in 2040 than today

8x

Annual graphite
supply needs to be
around 8x higher
in 2040 than today




The Role of Raw Materials in the Battery Economy

Batteries Dictate EV competitiveness; Raw Materials Dictate Battery
Economics

2025 CADILLAC 2023 T=5LnmA 2025 RAMWM
Escalade IQ Model S 1500 REV Limited

$27,'700 Battery Price $11,5oo Battery Price $30,4003attery Price
2022 P RIVIAN 2023 Mustang 2023

Amazon Delivery Van Mach E Standard 0 ID.4 Standard

$24,300 Battery Price $6,1 oo Battery Price $7,900 Battery Price Source:
VISU
@ CAPI

BENCHMARK © Benchmark Mineral Intelligence 2024 4

=1 >
>r

LIST



The Role of Raw Materials in the Battery Economy

How Important Are Raw Materials in a Low-Price Environment?
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CIF Asia BG (combined) LC

== Ex-Works China BG LC

[ Cchina’s Monthly NEV Production

Price volatility a reflection of market immaturity rather the supply security

The Raw Material Price Paradox
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The Role of Raw Materials in the Battery Economy

The False Comfort of Low Prices Only Heightens Prospects of Supply
Chain Disruption in the Years Ahead

Even bearish demand projections have key material markets facing structural deficits by late-2020s

Raw material market balances

kt (weighted)
Y All battery raw material markets already face
0 -% . . . structural challenges by the end of the
2015 ‘ 2020 2025 030 2035 decade
- Lead times for raw material expansions are
\ n long, and often underestimated relative to
] N demand
Much of the expected expansions in raw
| m material supply come from new or untested
Lithium (LCE) = Nickel Low Sulphur Coke et extraction technologies
4 = Cobalt = Flake Graphite

Source: Benchmark Forecasts
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To Address This We Will Need...
An Unprecedented Amount of Capital Deployment

Downstream Upstream
Battery Materials
$130bn $237.5bn
. Electrolyte/Separator Nickel
$44bn $70bn
Cathode Lithium
$67bn $54bn
Anode Cobalt
$19bn $9bn
Nat Graphite [
$3.5bn
Syn Graphite
$1.8bn
Batteries Manganese [
$214bn $0.8bn
New capacity Recycling
$109bn $24bn
Expansions Other .
$105bn $75bn
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The Role of Raw Materials in the Battery Economy

To Address This We Will Need...

Technology Innovation to Unlock Previously Unviable Assets
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The Role of Raw Materials in the Battery Economy

To Address This We Will Need...
To Leverage Greater Flexibility Over Existing Supply Channels

Mining Sulphide ore r Laterite ore

High-pressure
acid leach
(HPAL)

4J

Concentrate

Laterite > MHP >
sulphate

@ NPI > matte >
sulphate

Refining L e e e
\4
Metal (various Acid . .
forms) dissolution " L
¢ B Class 1/ battery grade
I Class?2
Metallurgical
End Use applications & Batteries Stainless steel MHP = mixed hydroxide precipitate
others MSP = mixed sulphide precipitate
HPAL = high pressure acid leach
NPI = nickel pig iron
. . FeNi = ferronickel
Recycling Recycling

Note: *When price dynamics allow —
sulphate trading at discount to LME prices.
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The Role of Raw Materials in the Battery Economy

To do This We Will Need...
Far Greater Participation From Downstream Actors in Upstream

Markets_

Future supplier Undisclosed/None

Mining resources

Battery Materials

Batteries
Lithium Nickel Cobalt Cathode Anode Electrolyte Separators
T Albemarle, Ganfeng, Vale BHP al S . = Shanshlqn, Chinese (’:\Al,:tSUk_)l_'.Sh'l S . Panasonic, LGES,
AN vahua Talon metals encore umitomo suppliers em,Tinc umitomo CATL
Syrah (2024+) high-Tech
Ganfeng, Vulcan Energy Huayou cobalt Huayou cobalt . LGES,
6§§D (2026+) Tsingshan Tsingshan UiliEere (2025 CATL, SDI
)
D Sumitomo PPES
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g Thermal Resources (2024+) QPM (2024+) BASF PRSo ez LEES, Gl
@ LGES,
A SDI, CATL
DAIMLER SK On, AESC,
LGES, CATL
Vulcan Energy (2026+),
steLeanTis | Controlled Thermal Resources Terrafame (2025+) CATL
(2024+)
loneer, Compass, Liontown Vale, Huayou, BHP SK On, LGES, CATL
RRRRRR J Vulcan Energy (2026+) Terrafame LGES, AESC
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*This table indicates public announcements and is not an exhaustive list. For full details, please contact info@benchmarkminerals.com
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The Role of Raw Materials in the Battery Economy

To do This We Will Need...
More International Collaboration, & Fairer Ways to Assess Asset-Level

Risk

Benchmark’s Nickel Sustainability Index

. VALE

PT. VALE INDONESIA Tbk

CNGR e

Indonesia
™ Lack of progress against SDGs Low
§ Climate change risk Medium
Ji Ecological threat High
® \Waterrisk Medium
X Deficiency in environmental performance Very high
it Governance risk Medium
& Fragility of civil society and civic freedoms Medium
A Conflict severity Medium
IT Vulnerability of state to collapse Medium
## Level of gender-based discrimination Medium
ﬁ Perceptions of danger Medium
Pollcy unattractiveness for mining No data
R investment
< Lack of transparency in natural resources
Low
sector
ESG Concern Rating: Of Concern
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The Role of Raw Materials in the Battery Economy

To Address This We Will Need...
A More robust perspective of the demand pipeline

June 2016
L;g;;e;capamty
Site Activity
- Verified Active Capacity

Verified Capacity Under Construction

% 169.5 GWh

- X 825.1GWh

© CNES (2023), Distribution Airbus DS : B E N C H M A R K —t\
© OpenStreetMap contributors, CC-BY-SA _______ss—
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For any queries, contact us:

amiller@benchmarkminerals.com
info@benchmarkminerals.com
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