2022 APPMC, Singapore

7t June 2022

Rhona O’Connell
Head of Market Analysis
EMEA & Asia
Precious Metals

StoneX



Disclaimer goge}g

Rhona O’Connell is a full-time employee of StoneX Financial Ltd. She does not have a personal futures trading account

STONEX is the trade name used by STONEX GROUP INC. and all its associated entities and subsidiaries. StoneX Group Inc. provides financial services worldwide through
its subsidiaries, including physical commodities, securities, exchange-traded and over-the-counter derivatives, risk management, global payments and foreign exchange
products in accordance with applicable law in the jurisdictions where services are provided. References to certain over-the-counter (“OTC”) products or swaps are made on
behalf of StoneX Markets, LLC (“SXM”), a member of the National Futures Association (NFA) and provisionally registered with the U.S. Commaodity Futures Trading
Commission (“CFTC”) as a swap dealer. SXM’s products are designed only for individuals or firms who qualify under CFTC rules as an ‘Eligible Contract Participant’ (‘ECP”)
and who have been accepted as customers of SXM. StoneX Financial Inc. (“SFI”) is a member of FINRA/NFA/SIPC and registered with the MSRB. SFI is registered with the
U.S. Securities and Exchange Commission (“SEC”) as a Broker-Dealer and with the CFTC as a Futures Commission Merchant and Commaodity Trading Advisor. References
to securities trading are made on behalf of the BD Division of SFI and are intended only for an audience of institutional clients as defined by FINRA Rule 4512(c).
References to exchange-traded futures and options are made on behalf of the FCM Division of SFI. Wealth Management is offered through SA Stone Wealth Management
Inc., member FINRA/SIPC, and SA Stone Investment Advisors Inc., an SEC-registered investment advisor, both wholly owned subsidiaries of StoneX Group Inc. StoneX
Financial Ltd. (“SFL”) is registered in England and Wales, company no. 5616586. SFL is authorised and regulated by the Financial Conduct Authority (registration number
FRN:446717) to provide to professional and eligible customers including: arrangement, execution and, where required, clearing derivative transactions in exchange traded
futures and options. SFL is also authorised to engage in the arrangement and execution of transactions in certain OTC products, certain securities trading, precious metals
trading and payment services to eligible customers. SFL is authorised & regulated by the Financial Conduct Authority under the Payment Services Regulations 2017 for the
provision of payment services. SFL is a category 1 ring-dealing member of the London Metal Exchange. In addition SFL also engages in other physically delivered
commodities business and other general business activities which are unregulated and not required to be authorised by the Financial Conduct Authority. StoneX Financial
Europe S.A. (“SFE”) is a securities trading firm registered in the Grand Duchy of Luxembourg, company no. RC Lux B 10821. SFE is authorized by the Ministry of Finance in
Luxembourg and regulated by the Commission de Surveillance du Secteur Financier (registration no. PO0000012) to carry out, inter alia, the activities of investment adviser,
portfolio manager, professional acting on own account, broker in financial instruments, and commission agent. StoneX Financial Pte. Ltd. ("SFP") (Co. Reg. No
201130598R) holds a Capital Markets Services Licence regulated by Monetary Authority of Singapore for Dealing in Exchange-Traded Derivatives Contracts, Over-the-
Counter Derivatives Contracts, and Spot Foreign Exchange Contracts for the Purposes of Leveraged Foreign Exchange Trading. INTL FCStone Pty Ltd (ABN: 2006580694)
holds an Australian Financial Service License and is regulated by the Australian Securities and Investments Commission (AFSL: 237755). StoneX Financial (HK) Limited
("SHK") (CE No.: BCQ152) is regulated by the Hong Kong Securities and Futures Commission for Dealing in Futures Contracts. StoneX APAC Pte. Ltd. ("SAP") (Co. Reg.
No 200616676W) is regulated as a Dealer in Precious Stones and Precious Metals with the Ministry of Law Singapore (PS20190001002)”; and is also an “Approved
International Trading Company” authorized to act as a “Spot Commaodity Broker” under the Commodity Trading Act; and is also an appointed agent for SFL’'s payments
services business. StoneX Group Inc. acts as agent for SFL in New York with respect to its payments services business.

Trading swaps and over-the-counter derivatives, exchange-traded derivatives and options and securities involves substantial risk and is not suitable for all investors. The
information herein is not a recommendation to trade nor investment research or an offer to buy or sell any derivative or security. It does not take into account your particular
investment objectives, financial situation or needs and does not create a binding obligation on any of the StoneX Group Inc. of companies to enter into any transaction with
you. You are advised to perform an independent investigation of any transaction to determine whether any transaction is suitable for you.

No part of this material may be copied, photocopied or duplicated in any form by any means or redistributed without the prior written consent of StoneX Group Inc. © 2021
StoneX Group Inc. All Rights Reserved.



2022 APPMC, Singapore

7t June 2022

Rhona O’Connell
Head of Market Analysis
EMEA & Asia
Precious Metals

StoneX



Automotive market share (gross offtake) StoneX
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The path to Net Zero Emissions; vehicle electrification,

StoneX

* Total global carbon dioxide emissions in 2020 amounted to approximately
34Bn tonnes.

e Of this, roughly 3Bn t came from passenger cars worldwide in 2020, meaning
that the auto sector (excluding commercial vehicles) was responsible for ~10%

of global CO, emissions in that year. The energy sector accounts for roughly
75% of total.

 The U.S. Vehicle Technologies Office estimates that shifting to a light-vehicle
electric fleet could cut greenhouse gases by 30-45%.
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Emission control catalysts — take out some noxious gases — but....

StoneX

The Chemistry — Internal Combustion Engine (ICE) gasoline vehicles; look at the
culprit by-product;

At the simplest level; these are some of the reactions involved
CxH,, + 2x0, — xCO, + 2xH,0; main catalyst, palladium

2C0+0, —— 2CO0,; main catalyst, platinum

NO, can be reduced to nitrogen gas by selective catalytic reduction (SCR); main
catalyst, rhodium.
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Platinum gaining in auto loadings due to relative price action _,
StoneX
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Light \Vehicles by fuel split _,
StoneX
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Electric vehicle sales by sector; 000s
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Battery and Plug-in hybrid vehicles — the competition; water!

StoneX

The Polymer Electrolyte Membrane Electrolysis

« This involves the use of a Proton Exchange membrane and electrolyses water into
hydrogen and oxygen.

« There are two reactions; firstly on the anode side the catalyst oxidises water to
oxygen, and splits the hydrogen into protons and electrons (this needs iridium);

« Then the electrons and the protons are combined to create hydrogen. This needs
platinum on both electrodes.

» Asource of electricity is needed at the outset to generate the electrochemical
reaction that causes electron transfer from a molecule, in this case, water.

The PEM Fuel Cell; usually a lower weight and volume than other fuel cells and is the most suitable
for transport applications.
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Source: Anglo Amefican Platiniim
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Fuel cells; the benefits. ..
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Twice as efficient as ICE, low or zero emissions —and no CO,!
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Fuel cells essentially work as batteries, but don’t run down or need recharging. They
have a good track record dating back at last to the early 1980s as power source for
stationary applications and it is only with the accelerated push to clean up the
environment that governments have put their shoulder to the wheel for transport.

The conversion of chemical to electrical energy in a fuel cell can exceed 60%,
compared with just 20-40% thermal efficiency for a typical gasoline internal
combustion engine (depending on engineering, air/fuel stoichiometry and other
elements) and 40% for a typical diesel. It is believed that Toyota currently has the
most thermally-efficient ICE, at 41%.

Usage: fuel cells currently estimated to use twice as much Pt per unit as ICE light
vehicles



Production forecasts; ICE is peaking....
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Forecast production to 2040, M units
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These right-hand charts include predictions/forecasts. Past performance may not be a reliable guide to future performance. Source for charts: Bloomberg NEF, StoneX
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... but scrap supply has not, by any means

+ Please note that these projection charts only
apply to light vehicles. Platinum has a
significant uplift from diesel and latterly fuel
cells. Palladium does not, at present, have
that safety net.

++ On our current estimates for the pattern of
scrapped vehicle return for the longer-term,
the ICE market turns negative over the
course of 2028-2030, which is not, certainly
for industrial planning, very long at all.

+¢ It is conceivable that the existing ICE fleet
could contract by 150M units from 2030 to
2040.

These charts include predictions/forecasts. Past performance may not be a reliable guide to future performance. Source for charts: Bloomberg NeF, StoneX
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As ICE turns negative, fuel cells are platinum’s likely partial salvation. ‘
Not so for palladium §£O£le)£

% The current projections point to the auto sector, far from Estimated platinum in light ICE vehicles, 000 ounces
being 80% of the palladium market, will by 2040, likely be 4000
a net supplier. 3500
+« Platinum’s outlook for light vehicles is better. At least one 5,000
organisation is working on developing lithium oxygen and 2500 N
lithium sulphur batteries that use PGM and at least double 2,000 \| 1N e Gross
the power:weight ratio against existing vehicle batteries, 1500 |\ | V] TN Serap
N/ e Nt
while a PGM-bearing separator may well extend the life of 1,000 \\
a lithium metal anode and which could prove to be the 500 T
answer as three patents have been granted already, 0
-500
< Where platinum really has the upper hand is the 20172021 2026 2029 2088 2097

increasing stringency over heavy-duty vehicles, and fuel
cell production could rise 60-fold between 2019 and

2030... Estimated palladium in light ICE vehicles, 000 ounces
. 12,000
+ ... and fuel cells may also challenge PHEVs in the LV
sector due to the difficulties with implementing infra- 10,000
structure for the latter. 8,000
< Fuel cells in vehicles currently use twice the amount of 6.000 N = Cross
platinum as ICE vehicles and although thrifting is 4,000 Scrap
inevitable, the future of platinum in the transport sector 5000 et
looks reasonably assured. From roughly 90t in global ’
vehicles 2021, platinum demand in in fuel cell light 0
vehicles alone could conceivably be up to 32-33t in 2040, -2.000
partially offsetting the drop in ICE demand — and heavy 2017 2021 2025 2029 2033 2037

duty looks likely to make up much of the shortfall. J
Source for charts: Bloomberg NEF, StoneX
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