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Why are critical minerals so important, where are they located, and
who’s mining them?

Surveying Australia’s place in the global critical minerals market
and what it means for Australian mining companies

Forecasting the changing landscape in Australian mining as the
critical minerals sector grows
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. What we’ll cover....

A

* Why are critical minerals so important, where are they located, and
who’s mining them?

* Surveymg Australia’s place in the global critical minerals market
and what it means for Australian miming companies

* Forecasting the changing landscape in Australian mining as the
critical minerals sector grows




A critical mineral or metal is one that is....

essential for the functioning of our modern technologies, economies or national
security and

There is a risk that its supply chains could be disrupted.
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N. of critical
mmerals

Australia’s IGraphite Hf Australia

critical

minerals list us 33
EU 31 + Cu, Ni
Japan 31
China 24
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WMF Criticality assessment methodology Sareas O

p——

Based on reserves and
production by USGS

Anticipated deficit based
on demand/supply
scenarios

Weighted WGI on main
production countries

Qualitative assessment
of current recycling
technologies

Qualitative assessment
of the predictability of
main demand drivers

Qualitative assessment
of the availability of
alternative materials

Averaged measurable
indicators on water &
energy footprint

ASX: COB

» Methodology is based on 7 quantitative and qualitative KPls, with Environmental Performance introduced in 2021

* The combination of them allows for a thorough understanding of key challenges facing value chains in the years
ahead

Each KPI
has a score
from1to 3

Composite

index

Credit: Christophe Poinssot on behalf of BRGM, CRU and McKinsey
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" What green energy technology
1S driving metal demand?
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Source: 30 Things, Minerals-Couneil-of Australia



" What metals are in a typical EV battery?

Amount Contained
in the Avg. 2020

WILEE] Cell Part
Nickel Cathode
Manganese Cathode
Cobalt Cathode
Lithium Cathode
Iron Cathode
Graphite Anode
Aluminum Cathode, Casing,
Current
collectors
Steel Casing
Total
ASX: COB

Source: Cobalt Blue Holdings Limited

Battery (kg)
29kg

10kg
8kg
6kg
Skg
52kg
35kg

20kg
185kg

100%

16%
5%
4%
3%
3%
28.%
19%

11%

Graphite Steel
Aluminum Manganese

Nickel




Current Production 2050 Demand in supplying each energy technology

(2017, Annual) (2050, Projected, Annual)
100%

Lithium (43 KT) 965% (415 KT)

585% (644 KT)
383% (4,590 KT)

241% (1.73 KT)

173% (138 KT)

108% (2,268 KT)

60% (15 KT)

37% (8.4 KT)

M1% (33 KT)

Cobalt (110 KT)
Graphite (1,200 KT
Indium (0.72 KT
Vanadium (80 KT
Nickel (2,700 KT
Silver (25 KT

Molybdenum (290 KT

Aluminium (60,000 KT 9% (5,583 KT)

Copper (19,700 KT

)
)
)
)
)

Neodymium (23 KT)
)
)
) 7% (1,378 KT)
)

Manganese (16,000 KT 4% (694 KT)

ASX: COB

Source. The Visual Capitalist

Demand driven by
energytechnology

Similar demands driven
by electric car
manufacturing, other
technologies (phones,
magnets, etc)
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Cu Future Supply vs Demand

50
Bl Base Case 62%
40 Bl Accelerated Energy
. Transition Scenario -1.5
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Source: Wood Mackenzie, Q2 2022

75%

60%

45%

30%

Supply gap as %of consumption
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. Cobalt future of supply and demand

Another ~50ktpa is required by 2025, reaching another ~150ktpa by 2030

400
350 Bl Cxisting/dedicated supply
oo Bl Recycling from batteries
5 Bl Projects: base case
© 50 Projects: likely
£ Bl Projects: possible
o L]
£ 200 Demand
o
o
150
100
50 -
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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Source: Cobalt Blue Holdings Limited, Benchmark Minerals, Rho
Motion
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Source: Adamas Intelligence (2022). Rare Earth Market Outlook; A Custom Report for Search Minerals
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Cobalt Processing

Norway

4,400 mt inland
Canada O
6,250 mit Belgium i

6,500 mt

China
85,000 mi

Global Distribution of
Cobalt Processing, 2019

(measured in metric tons)
6)-65%

of global processing
(131434 mt)

0-5%

Other Countries
16,738 mt

Wilson | &GO
Center | "\ gove
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Cobalt Reserves

Russia
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220,000 mit

USA -~
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@ 300,000 ;e
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Global Distribution of
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USA °
3,000 mt

Global Distribution
of Lithium Carbonate
Equivalent Processing,
2019

(measured in melric tons)
55-60%
of global
processing
(350,021 mt)
0-5%

RC>,

viCman

W | Wilson
| Center
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"\ Chile

/100,000 mt
Argentina
33725 mt

¥ China

202,295 mt

Australia
9,000 mt

W | Witson } oo

Lithium Reserves

Canada
530,000 mt

USA

750,000 mt *

Global Distribution
of Lithium Carbonate

Equivalent Reserves, 2020
(measured in metric lons)

40-45%
of global reserves,
rounded
(21,000,000 m1)
0=5%
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Center 4

Portugal s
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Brazil A
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B\ Chile
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Zimbabwe
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Other Countries
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China
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Nickel Refining

Canada
125k ¥

Global Distribution of
Nickel Refining, 2019

(measured in kilotons)

o Russia
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China O Japan
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Nickel Reserves
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USA
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Global Distribution of
Nickel Reserves, 2020 O Braril

(measured in kilotons) e

20-25%  of global reserves
,> rounded
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Global Distribution
of Magnet REE Oxides
Refining, 2019

(measured in melric tons)

85-90%
of globul
refining
(46,095 mt)
0-5%

w wilson | CO

Center | "5

ASX: COB

China
40,165 mt

Malaysia
5,608 mt

Other Countries
322 mit

REE Reserves

Canada
830,000 mt

USA =
1,500,000 mt

Global Distribution
of Rare Earth Element
(REE) Reserves, 2020

(measured in metric lons)

A5-40%
of global reserves,
rounded (120,000,000 mt)
0-5%

* = According to the U S. Geological Sarvey
the REE resarves in [My animar |
Burundi, Madagascar, and Thailand
have pot yet been quantified ™
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o Greenland
1,500,000 mt

Braril
21,000,000 mt

South Africa ®
790,000 mt

Other Countries
310,000 mt

Russia
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China
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India

6,900,000 mt ®
Vietnam
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o
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Where does Australia fit?

= Global top 3 resource inventory for: b
Bauxite 2
Cobalt
Copper
Lithium
Manganese
Nickel
Tungsten
Vanadium
zinc

0 400 800 1,200 KILOMETERS
| | 1 |
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0 400 MILES T
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Batteries are produced through a complex value chain, with Australia strong in mining and China
dominant downstream

Mining and

raw materials

Extraction of raw
materials as ores
or brines - lithium,
cobalt, nickel,
manganese
graphite

Australia

50%
\29%
6%
5°/

ASX: COB

Refining
chemicals

Refining of raw
materials to highly
purified chemical
salts - lithium,
cobalt, nickel,
manganese
hydroxide and
sulphate

China

89%

Source: Benchmark Minerals, Cobalt Blue Holdings Limited

I 1%

B Australia

Active
materials

Production of
precursors and
finished active
materials

China

TI %
40/0 OO/O

25%

I Chile
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Cell

manufacturing

Electrochemical
processing, cell
assembly, which
are critical for
battery pack
performance
and quality

China

20%

50%

Bl China

' 200/0 00/0 170/0

Battery pack
assembly

Production of
the battery pack
consisting of
interconnected
cells.

China

20%

10% 53%

Bl Japan

Bl South Korea

Reuse and
recycling

Reuse and
recycling battery
materials through
repurposing of
degraded batteries,
refurbishment or
recycling to recover
raw materials

China

11%

15°/c"‘-|3%
v

45% 1%

I Other



US Inflation

Reduction Act

EU Critical Raw
Materials Act

A ASX CQB

' Source Coba/t B/ue Ho/a’/ngs L/m/teo’

Global Share of Critical Mineral Processing

IRA Major

Compliant Allies
Nickel 8% 14%
Cobalt 6% 15%

Australia is the only Allied country that
produces all four cathode elements
(lithium, nickel, cobalt & manganese)

Allied countries +50% of
global EV sales by 2030

OPPORTUNITIES

)
CobaltBlue

Cobalt Blue to become one
of the largest Allied suppliers
of cobalt sulphate



Advanced processing and manufacturing in Australia requires
Foresight (the long term view)
Collaboration (industry, govt, academaia)
Investment (industry and govt)

Future with mvestment in key sectors
Exploration and mining
Tailings re-processing
Processing
Manufacturing
Sustainability

Future without govt/other imvestment
We are the world’s quarry
Loss of investment, loss of knowledge, loss of rewards

ASX: COB 19
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