PLATINUM PERSPECTIVES

Quantifying the impact of semiconductor constraints
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Uncertainty regarding the global semiconductor shortage increases
downside risk for automotive demand for all PGMs. However, our
analysis suggests that automaker efforts to protect higher margin
product lines protects platinum demand more than palladium.

Global automotive manufacturing has been experiencing supply
chain  challenges, including the well-publicised global
semiconductor shortage. The shortage stems from increased demand
for personal electronic equipment since 2020, exacerbated by COVID
related semiconductor production disruption and shutdowns in 2020 and
2021. Inresponse, automakers have suspended production lines, and/or
limited the availability of optional extras (e.g. automatic handbrakes) to
reduce per-vehicle semi-conductor requirements. Automotive production
challenges are reportedly more acute in North America and Asia, than in
Europe, which is potentially more detrimental for palladium than platinum.

Uncertainties around the duration of supply chain challenges as well
as automaker ability to thrift semi-conductors to support vehicle
production numbers, are leading to a wide range of global vehicle
production estimates for 2021-2023. We will update our 2021 forecast
in the next Platinum Quarterly (on November 24th), but we present
below a range of vehicle production scenarios and the flow-through impact
on platinum and palladium demand, as well as sensitivities in that demand
to changes in the global vehicle product mix.
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Global vehicle production scenarios and corresponding variations
in platinum and palladium automotive demand vs. base case
estimates, Light Vehicle (LV) + Heavy Duty (HD)

Absolute change in PGM automotive demand per 1M
change in total vehicle production (LV+HD), and
sensitivities to changes in LV vs. HD production mix
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vehicle production estimates used as the basis for the trend in vehicle production outlook and matched with
WPIC PQ’'Q2 2021 estimate for automotive platinum demand in 2021.

Source: Metals Focus, Johnson Matthey, WPIC Research, ** Product mix sensitivity
ranges reflect automaker efforts to direct semiconductor supplies to protect higher margin
product lines (large LV & HD), typically favourable for platinum demand, vs. constraints

forcing prioritisation of LV output (more favourable to palladium demand).

A key assumption in our vehicle production scenarios is that
consumer demand remains unchanged despite supply constraints,
thus we anticipate automakers respond to pent up demand as supply chain
challenges ease. The spread in automotive platinum demand between the
scenarios is as much as 369koz in 2022 compared to 843koz for palladium.
Beyond the automotive production scenarios, there is also scope for
vehicle manufacturers to prioritise higher margin products, which are
typically more favourable for platinum demand. To put this into context,
our base case estimate is for a 35koz variation in platinum demand for
every 1M change in global auto production, if cuts are spread evenly
across all product lines. This shrinks to 28koz/million vehicle reduction, if
automakers prioritise producing higher margin, platinum utilising vehicles.
The corresponding move in palladium would be an increase from 105koz
to 109koz, highlighting that palladium is less sensitive to changes in the
vehicle production mix than platinum.

The key conclusion is that palladium
appears more vulnerable than
platinum to vehicle production
downside risks due to a) greater supply
chain challenges in the US and Asia,
and b) a likely desire for OEMs to
protect production of higher margin
vehicles, which typically utilise
platinum. Importantly, this is probably
only easing, but not eliminating
palladium’s undersupply challenges.
Most importantly, the chip shortage
adds less to any platinum oversupply
estimates for 2021 than the market
might be assuming.
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Platinum’s attraction as an investment asset arises from:
- Supply severely constrained for three more years despite some new investment in mining capacity
- Platinum price is near all-time lows relative to gold and near record lows relative to palladium
- Automotive PGM demand growth should continue due to increasingly restrictive emissions rules
- Market balance and price mismatches between palladium and platinum drives substitution
- Investment demand is softer after two record years but price and fundamentals remain attractive

Figure 1: Consumer vehicle demand is expected to
remain unchanged despite supply constraints, leading to
production upticks as challenges are overcome
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Source: OICA, Fitch Solutions, WPIC Research, *Fitch Solutions vehicle production estimates
used as the basis for the trend in vehicle production outlook

Figure 3: ...but if automakers can direct chips to higher
margin vehicle categories (large LV and HD) platinum
volumes benefit vs. palladium (varies per region)
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Figure 5: Average palladium loadings are estimated to
remain more constant...
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Figure 2: Platinum automotive demand response is
similar to changes in vehicle production volumes,
assuming the HD/LV mix matches recent years
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Figure 4: The full introduction of China VI is expected to
increase global average platinum loadings, and this is
before substitution in light duty gasoline vehicles
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Figure 6: ...and Palladium automotive demand is
estimated to show less sensitivity to the LV/HD vehicle

mix
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IMPORTANT NOTICE AND DISCLAIMER: This publication is general and solely for educational purposes. The
publisher, The World Platinum Investment Council, has been formed by the world’s leading platinum producers to
develop the market for platinum investment demand. Its mission is to stimulate investor demand for physical
platinum through both actionable insights and targeted development: providing investors with the information to
support informed decisions regarding platinum; working with financial institutions and market participants to
develop products and channels that investors need.

This publication is not, and should not be construed to be, an offer to sell or a solicitation of an offer to buy any
security. With this publication, the publisher does not intend to transmit any order for, arrange for, advise on, act as
agent in relation to, or otherwise facilitate any transaction involving securities or commodities regardless of whether
such are otherwise referenced in it. This publication is not intended to provide tax, legal, or investment advice and
nothing in it should be construed as a recommendation to buy, sell, or hold any investment or security or to engage
in any investment strategy or transaction. The publisher is not, and does not purport to be, a broker-dealer, a
registered investment advisor, or otherwise registered under the laws of the United States or the United Kingdom,
including under the Financial Services and Markets Act 2000 or Senior Managers and Certifications Regime or by
the Financial Conduct Authority.

This publication is not, and should not be construed to be, personalized investment advice directed to or
appropriate for any particular investor. Any investment should be made only after consulting a professional
investment advisor. You are solely responsible for determining whether any investment, investment strategy,
security or related transaction is appropriate for you based on your investment objectives, financial circumstances
and risk tolerance. You should consult your business, legal, tax or accounting advisors regarding your specific
business, legal or tax situation or circumstances.

The information on which this publication is based is believed to be reliable. Nevertheless, the publisher cannot
guarantee the accuracy or completeness of the information. This publication contains forward-looking statements,
including statements regarding expected continual growth of the industry. The publisher notes that statements
contained in the publication that look forward in time, which include everything other than historical information,
involve risks and uncertainties that may affect actual results. The logos, services marks and trademarks of the
World Platinum Investment Council are owned exclusively by it. All other trademarks used in this publication are
the property of their respective trademark holders. The publisher is not affiliated, connected, or associated with,
and is not sponsored, approved, or originated by, the trademark holders unless otherwise stated. No claim is made
by the publisher to any rights in any third-party trademarks

WPIC Research MIFID Il Status

The World Platinum Investment Council (WPIC) has undertaken an internal and external review of its content and
services for MiFID II. As a result, WPIC highlights the following to the recipients of its research services, and their
Compliance/Legal departments:

WPIC research content falls clearly within the Minor Non-Monetary Benefit Category and can continue to be
consumed by all asset managers free of charge. WPIC research can be freely shared across investment
organisations.

1. WPIC does not conduct any financial instrument execution business. WPIC does not have any market
making, sales trading, trading or share dealing activity. (No possible inducement).

2. WPIC content is disseminated widely and made available to all interested parties through a range of
different channels, therefore qualifying as a “Minor Non-Monetary Benefit” under MiFID Il (ESMA/FCA/AMF). WPIC
research is made freely available through the WPIC website. WPIC does not have any permissioning requirements
on research aggregation platforms.

3. WPIC does not, and will not seek, any payment from consumers of our research services. WPIC makes it
clear to institutional investors that it does not seek payment from them for our freely available content.

More detailed information is available on the WPIC website:
http://www.platinuminvestment.com/investment-research/mifid-ii
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