V SEMINARIO BRASILEIRO DE Terras-Raras - ViIsao

TERRAS RARAS Geral do Mercado Global,

Desafios e Oportunidades
12-14.abr.2021

David Merriman & Manager - Battery and
Electric Vehicle Materials Division , Londres

;.;./ Marcio Goto & Gerente Regional América Latina
Celular/ WhatsApp: +11 99 726 4466

PR Fixo: +11 5051 8124
Sao Paulo, SP - www.roskill.com

A\

] \_\
°

Critical Materials Research

Market Reports  Sustainability & Costs  Consulting Events News


mailto:marcio@roskill.com

Disclaimer

The statements in this presentation represent the considered views of Roskill Information Services Ltd. It includes certain
statements that may be deemed "forward-l ooki ng st atementso. Al'l statements in
of historical facts, that address future market developments, government actions and events, are forward-looking

statements. Although Roskill Information Services Ltd. believes the outcomes expressed in such forwarelooking

statements are based on reasonable assumptions, such statements are not guarantees of future performance and actual

results or developments may differ materially from those in forward -looking statements. Factors that could cause actual

results to differ materially from those in forward -looking statements include changes in general economic, market or

business conditions.

While Roskill Information Services Ltd. has made every reasonable effort to ensure the veracity of the information
presented it cannot expressly guarantee the accuracy and reliability of the estimates, forecasts and conclusions contained
herein. Accordingly, the statements in the presentation should be used for general guidance only.



Demand overview
After a difficult start, 2020 was a positive year for some REE end -use markets

(t REO) A Rare earth demand fell to 131.4kt REO
150.000 in 2020, a y -on-y reduction of 4.8%, the

first reduction since 2012
I I A Rare earth demand from magnet
application increased to 38.6kt REO
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A Magnet use still dominated by 3C
applications, though demand structure
Is rapidly changing

. l l - A Covid-19 related disruption to FCC
I I catalyst demand and auto -catalyst
7 I demand impacted La and Ce
significantly in 2020
A Disruption to supply chains also saw
M Batteries W Catalysts m Ceramics M Glass Magnets reduced demand for Y from ceramic
Metallurgy M Phosphors B Pigments M Polishing  ® Others applications in 2020

Source: Thomson Reuters, Roskill

REE: Rare earths elementd REO: Rare earths oxide 3C:computing, communication & consumers d FCCfluid catalytic cracking
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Supply @ shares 0 China dominating

Mine production 2020
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Supply @ Some Non -Chinese Mines Operations °
and Projects (2020)
- Non-Chinese Rare Earths
() . Operating mines .
' @;} © (0.6) ® 1. Browns Range
® 2. Eneabba
, @ 3. Gakara
@ - 4. IREL HMS operations
= e 5. Lowvozersky
.;; = 6. Mountain Pass
) 7. MtWweld
8. Posgrunn
9. QIT Madagascar
10. Yen Phu
Rare Earth projects @
(22 11. Ambato 27. Norra Karr
12. Ashram 28. Red Wine
9@ 13. Bear Lodge 29. Round Top
@ (31) 14, Bokan Mountain 30. Serra Verde
@ @) @ 15. Cummins Range 31. Songwe Hill
) ® é@ (@) 16. Dubbo 32. Strange Lake
(23) . © 17. Fingerboards 33. Steenkampskraal
(41) 18. Foxtrot 34. Tanbreez
19. Kvanefjeld 35. Tomtor
20. Lofdal 36. Warmbad
21. Longonjo 37. Wicheeda
22. Makuutu 38. Wigu Hill
23. Montviel 39. Yangibana
24, Nechalacho 40. Yen Phu
25. Ngualla 41. Zandkopsdrift
26. Nolans
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Demand outlook

Rare earths industry transition underway to meet magnet requirements

Forecast demand by end -use application (t REO
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Rare earth demand is forecast to reach
In excess of 188kt REO by 2030

Magnet demand is forecast to form 36%
of demand by 2030 (29% in 2020)

Other rare earth applications expected
to show growth, though overshadowed
by magnet demand

Refocussing of REE industry onto
magnet materials, though the existing
projects are not all suited to this new
distribution

Nd, Pr and Dy targeted by new projects
(monazite and ion adsorption clays)

Though brings with it further challenges
when considering ESG criteria

ESG: Environmental, Social and Governance
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Magnet demand outlook
EV drive trains and wind turbines to spearhead demand growth

NdFeB demand by end -use application (t NdFeB) Distribution of REE demand in magnet applications
(% REO demand)
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NdFeB magnet demand o not all magnets are created equal

Other Automotive

Production process and Rare Earths element:

Dy free grade
All Nd + Pr demand, some Ce and Gd for cost
saving

GBD (grain boundary diffusion )+ Fine grain tech
Similar HREE content to other GBD alloys

GBD process
Reduced Dy content <1.0% Dy in alloy overall,
though higher content on outer boundaries

Oxygen controlled process
Nd + Pr + Gd consumption, Dy content roughly
0.8-1.2%, though can be significantly higher in
specific applications

Source: JL Mag presentationd Metal Events webinard Sept 2020
Copyright © February 2021 Roskill Information Services Ltd
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Supply outlook
Forecast showed targeting of Nd -Pr and HREE production
L7 Indexed
Forecast REOsupply by element groups, 2020 -2030 (t REO 1,5
1,3
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Market Balance outlook
Nd & Dy demand to remain tight, with strong growth and limited supply
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Industry integration

Multi -company supply chains initiate industry, though can limit
growth & competitiveness

I
|
Mined products B Mixed RE Comps Separated Product RE Metal/Alloy
I I
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Supply must be incentivized

Future supply needs to be incentivized via pricing and secure off  -takers

Pricing must be carefully balanced to attract investment
and provide sufficient IRR% for investors though not
create surging supply (i.e. lithium market)

Roskill

Downstream industry must supportlong  -term upstream
supply to justify investments. Investment in

iIntermediate stages (metal, alloy, compounds, polishing
powder, magnets). New revenue for Ce/La also

beneficial.

Legislation to develop regional and domestic supply
chains needs to be sustained outside of China, though
must be longer -term solutions.

mal‘CiO@rOSkill com Copyright © February 2021 Roskill Information Services Ltd



Environmental, Social and Governance
Will ESG legislation in Europe and North America be a cliff edge moment?

Environmental

Combating climate change
GHG emissions
Energy efficiency
Water usage & management
Protecting biodiversity
Environmental management
& stewardship
Waste disposal

Roskill

Social

Equal opportunity
Freedom of association
Human rights
Community relations
Employee engagement
Labour standards
Health & safety
Child labour

13

Governance

Company values & ethics
Compliance
Equal opportunity
Board & executive compensation
Transparency & accountability
Board independence
Shareholder democracy

marcio@roskill.com
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Roskill has been serving customers
A in more than 100 countries
A for more than 90 years

We deliver:

iIndependent data and analysis

from local research,

made by locals and by a dedicated
and experienced team in London
with knowledge along the value chain

Do To Do I

Speci al techrtolsgy materiads 0 ,
industrial minerals and steel alloys

Specialists on market and cost
competitiveness
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Publications

A Roskill has a range of research reports aligned to:
A EV raw materials , Copper & technology metals

A Industrial minerals & chemicals and steel alloys

A Analysis of production, consumption, costs, trade &
prices

A Detailed information on processing & end  -uses
A Ten-year forecasts for supply, demand & prices

A Country profiles and Companies profiles

AN
A Quarterly updates N

\ o Eadaaaaacaa - @ @G é @& @&

A Responses for market questions \\‘ ' 89 pages with 53
companies profiles:
assets, resources and
reserves, mines and
plants data
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Consulting

ACost studies

ACustom Market Analysis AGo-to -market Services

MDue Diligence fStrategic Advisory Services
Aceasibility Study Input & Financing Support ASocio-economic Impact Assessments
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Our commodity coveragee
Comprehensive coverage of critical materials

. Regular reports & consulting He

. Bespoke consulting
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Events

https://roskill.com/event/onthe-road-tokyo-2021/ https://roskill.com/event/onthe-road-london-2021/
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