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FCVs represent material long-term platinum demand
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Current Fuel Cell Vehicle plans, in aggregate, look material for
platinum demand in the coming years. Fuel cell electric vehicles’ (FCV
or FCEV) role in the world’s transportation mix remains a topic of some
debate. We analysed major FCV initiatives (listed in the table below and
incorporated in the adjacent chart) and concluded that they could boost
annual platinum demand by more than 40 koz by 2025. While not yet a
game changer for platinum, our scenario provides a conservative base
from which to monitor the impact on platinum of FCV adoption in the
coming years. Not surprisingly, Japan and China dominate FCV growth.
Should FCV cost of ownership match those of battery electric vehicles
(BEVs or BVs) and hydrogen (Hz) filling points proliferate, we see
significant upside to this scenario.

400,000 FCVs by 2025. The global FCV fleet today, remains modest at
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about 10k vehicles, over half of which are in California, arguably the region
with the most ambitious decarbonization goals (zero carbon by 2045). The
world’s two largest programmes with specific FCV targets are China’s
technology roadmap, which envisions 50k FCVs by 2025 (1 mn by 2030),
and Japan’s plan to achieve 200k by 2025. Japan in the near term should
drive an inflection point in the global FCV fleet as it ramps up production
ahead of the country’s 2020 goal of 40k. South Korea, Europe and
California take a different approach, focusing on H: refuelling
infrastructure buildout to foster FCV ownership rather than setting specific
fleet targets. As H2 infrastructure expands in these markets, we forecast
steady FCV fleet growth with California, South Korea, and Europe
reaching a combined 150k fleet by 2025.
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Platinum impact of identifiable FCV programs should
become significant in a few years

FCV programs for major regions are material in aggregate;

Asian markets have taken the lead
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Platinum is no longer an important cost line for FCVs, in our view. Platinum loadings for
the latest generation of FCVs are estimated to be about 15g per vehicle, equating to less
than 1% of the value of a typical FCV. Mercedes Benz reported a 90% reduction in platinum
content from its B-Class F-Cell (available first in 2010), to the current GLC F-Cell SUV. GM
stated that in its latest generation FCV, the ZH2 military pick-up truck, it achieved a platinum
loading “in the 12-gram range”. We currently model further reductions, reaching about 10g
(the US DoE'’s target for 80kw fuel cell) before 2030.

To achieve greater FCV penetration, lower FCV prices and more charging
infrastructure are key. Popular BEVs Tesla Model 3 (the base model with a 220-mile
range), Chevrolet Bolt and Nissan Leaf all retail for below $39,000, compared to the most
popular FCV, the Toyota Mirali, retailing for $57,500. Were price parity to be achieved, the
upside could be dramatic. Scarce Hz refuelling infrastructure is a second challenge that is
being addressed gradually. Favouring FCVs are their significantly faster refuelling time and
greater range. As scale and technology improve, FCV prices should close the gap with BVs,
especially on a range-adjusted basis.
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Platinum’s attraction as an investment asset arises from:
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- Supply is relatively constrained with limited investment going into new PGM mines

- Platinum appears undervalued relative to gold and palladium

- Total platinum group metal (PGM) demand continues to grow

- Growing automotive PGM demand argues for potential substitution of palladium by platinum

- Managed money positioning looks to be improving

Figure 2: Rising PGM autocat demand is carried mainly by

Figure 1: While FCVs are a small portion of total EVs,

there is significant upside as infrastructure is built out palladium, presenting a potential availability challenge
Global EV Fleet {Plug Ins} 14 Autocatalyst PGM Demand
W oo = Rhodium
12 - 5o 12 4 palladium
P GobalNEVs,hs | 10  ®Platinum
§ —FCV % total EV's 4% 8
I 08 = N 8
= 3% "6'9 =4
L
e 2 Z 6
o m
e} 2% &
B 4 e 4
____________________________ 1%
2 2
L —
: - il

2014 2015 2016 2017 2018f 2019f 2020f

1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015 2018f

Source: IEA, InsideEVs, WPIC Research Source: Johnson Matthey, WPIC Research

Figure 3: Palladium’s price premium to platinum reflects

a tight market and is unlikely to be long-term sustainable the order of 500 koz this year and next
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Figure 3: Similar to platinum’s discount to palladium, the  Figure 6: NYMEX net positioning has improved
discount to gold is at an all-time high
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Figure 4: Platinum is expected to see a supply surplus on



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 Il. 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 || (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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