PLATINUM ESSENTIALS

Steady, strong growth in platinum chemical demand

highlights the benefits of platinum’s diversity of end uses
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This report examines the consistent strong growth in demand for platinum
exhibited by the chemical sub-sector. It draws parallels with similar platinum
industrial demand growth driven by diverse end uses and the increasingly
important carbon reduction catalytic benefits of platinum during a period of
great change — the global energy transition.

Platinum chemical demand from 2013 to 2023f has grown at a 3.4% CAGR,
higher than global GDP growth of 2.7% CAGR over the same period,
suggesting increased appreciation for platinum’s role in improving process
efficiency with lower energy use and higher yields. Looking ahead and
including a cautious economic overlay, we project 1% growth in platinum
chemical demand between 2022 and 2027f. However, based on historic
correlations with growth in chemical manufacturing capacity, we estimate that
platinum chemical demand could be ¢.100 koz higher in 2027f than in our
current forecasts (fig 1).

While platinum chemical demand accounts for only 8-10% of total platinum
demand, platinum’s overall industrial demand whose diverse industrial end
uses typically have different economic drivers, also demonstrate growth in
excess of global GDP growth (4% v 3% CAGR, 2013 — 2023f) for similar
reasons. In addition, the diverse end uses result in lower volatility of demand
as capacity expansions across uses seldom align. Platinum demand is further
diversified across automotive, jewellery and investment demand and reduces
variability in demand significantly versus that seen in its sister PGMs, where
changes in automotive demand, their dominant use, aggravate variability in
demand and price. Consequently, platinum is somewhat insulated against
drivetrain electrification whilst in parallel is set to experience demand growth
from the hydrogen economy (both through installed electrolyser capacity and
FCEVs). Whilst this report focuses on platinum’s use in the chemicals industry,
its dynamics of consistent growth are typical of many other end-uses for
platinum.

Our key conclusion is that platinum’s diversity of end-uses and key role
in decarbonisation results in demand growth being insulated from
broader market risks.

Figure 1. Correlating Pt chemical demand growth to installed capacity growth
implies 100 koz additional Pt demand above our 2027 forecast
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Platinum’s diverse demand end-uses,
and catalytic roles should continue to
combine for a smoothed platinum
demand growth profile akin to historic
trends for industrial demand,
particularly due to its importance to the
hydrogen economy
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Introduction

This report explores platinum’s role in the chemicals sector, which has exhibited a
consistent history of platinum demand growth. While the chemicals sector may only
account for a modest component of total platinum demand (8-10% of total demand),
we highlight that the chemicals sector is just one of the many diverse end uses of
platinum. When compared to its sister metals, palladium and rhodium, platinum’s
demand from multiple end-uses (each underpinned by various economic and
application specific drivers), should better insulate it's demand from exogenous risks.

Platinum in the chemicals sector

The global petrochemicals sector serves a diverse market of end-uses including
plastics, adhesives, fertilisers, and detergents. Platinum’s catalytic properties support
its use across several chemicals’ derivatives including paraxylene, mono-ethyl glycol,
nitric acid, propylene, silicone, and dehydrogenation.

In the majority of chemical applications, platinum is used as a catalyst to speed up
reactions, to reduce the energy requirements of a process, and/or to improve the yield.
In general, the platinum catalysts are used until they have been degraded, at which
point they are recycled within the industry, with a small amount of additional platinum
added to top up for any losses that have occurred during the manufacturing process.
An exception to this is platinum cured silicones, where the platinum becomes locked
up within the silicone and is therefore consumed during manufacturing.

Figure 1. Platinum chemical demand broadly tracks long-term installed
capacity trends of the petrochemicals industry (indexed 2013 = 1.0)
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Source: NexantECA, SFA (Oxford) 2013 to 2018, Metals Focus 2019 to 2021, WPIC research,
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Year-to-year chemicals demand is linked to broader economic growth. Whilst
macroeconomic volatility may impact short-term output from existing plants, capacity
investment decisions must be undertaken with a long-term view of global economic
growth which generally results in greater consistency in the timing of new plant
commissioning.
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Diverse end use demand with
differing economic drivers should
better insulate platinum from market
shocks

Platinum chemical demand has
grown at 3.4% CAGR since 2013



Tracking underlying olefins capacity, ethylene, and propylene, to approximate the
broad chemicals industry, installed capacity has increased by 3.5% and 3.7% CAGR
since 2013, respectively. Installed capacity growth broadly reflects platinum chemical
demand growth which, net of closed-loop recycling, has run at a 3.4% CAGR since
2013. Comparative growth rates suggest a strong correlation between installed
chemicals capacity and platinum chemical demand (see fig. 2). We attribute the
correlation between cumulative installed chemicals capacity and plant demand to “top-
up” consumption which is necessary to replace ounces lost during the production
process.

“Top-up” platinum consumption is typically less than the platinum requirements for
capacity additions, however somewhat surprisingly, there is no evident correlation
between chemicals platinum demand and chemicals capacity commissioning’s (see
fig. 3).

Figure 2. Platinum chemical demand versus annual chemical plant capacity
additions
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Source: NexantECA, SFA (Oxford) 2013 to 2018, Metals Focus 2019 to 2022, WPIC research

Looking ahead, NexantECA forecasts that ethylene and propylene installed capacity
will increase by 2.6% and 3.1% CAGR to 2030 respectively, supporting ongoing
platinum chemical demand growth (both new commissioning and top-up ounces).

Assuming a 2.85% CAGR in chemicals capacity going forwards (the mid-point of the
NexantECA estimates above), would result in platinum chemical demand being ~100
koz higher in 2027f than in our most recently published two-to-five-year supply/demand
outlook (see fig. 4) and a ~25% increase in platinum chemical demand by 2030f. Note
that our current two-to-five-year platinum supply demand outlook assumes chemical
sector platinum demand of 693 koz in 2027f which is less than the average demand
between 2021 to 2023 of 716 koz, with the assumptions reflecting current economic
uncertainties.

Figure 3. Correlating Pt chemical demand growth to installed capacity growth
implies 100 koz additional Pt demand above our 2027 forecast
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Platinum industrial demand
constitutes a number of distinct end-
markets



Chemicals, a consistent industrial demand source

Platinum demand from industrial applications comprises the chemical, petroleum,
electrical, glass and medical sectors. Each individual industrial end-use experiences
specific factors which may impact demand and subsequent timing and magnitude of
annual platinum consumption. Diversification appears to mitigate individual end-use
demand volatility supporting broadly consistent total industrial platinum demand
growth. The combination of diverse demand end-uses could be considered to net off
and approximate global economic growth. However, the growing appreciation of
platinum’s catalytic properties which enhance process efficiency with lower energy use
and increase yields has underpinned industrial platinum demand growth of 4.0%
CAGR between 2013 to 2022 (see fig. 5), ahead of global GDP of 2.7% over the same
period.

Figure 4. Platinum chemical demand accounts for the largest portion of
industrial platinum demand on average
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Although platinum prices have decreased since 2013, increasing industrial platinum
demand does not appear to be strongly correlated to changes in the platinum price
(see fig. 6). Platinum catalysts’ yield and energy efficiency benefits in industrial
applications therefore must outweigh price considerations as changes in industrial
platinum demand and the platinum price have been modestly positively correlated
since 2000 (R? of 0.49), suggesting inelastic demand (a negative correlation would
indicate price elastic demand). Industrial platinum demand has a greater correlation to
global GDP (R? of 0.56) than to platinum prices.

Figure 5. Since 2000, annual platinum industrial demand has shown no
specific correlation to platinum prices, which, particularly in the lack of a
negative correlation, suggests demand inelasticity
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Platinum chemical demand acts as
a broad and stable underpin for total
industrial platinum demand



Since 2013 the chemical sub-sector has reported demand growth (3.4% p.a.), slightly
below the collective industrial sector at 4.0% p.a. Whilst underperforming the collective
industrial platinum demand, we highlight that platinum chemical demand has in general
reported less volatile growth patterns than other industrial segments (see fig. 7).
Notably glass and petroleum are highly volatile albeit with demand running ahead of
collective Industrial demand at 16% and 12% CAGR respectively since 2013. We
believe platinum petroleum demand volatility is indicative of broader energy markets
and expect the sector to become a drag as energy majors diversify further into
petrochemicals to mitigate risks the energy transition weighs on underlying crude oil
and gas demand. As installed petrochemicals production capacity increases, the
chemical sub-segment is likely to remain the core constituent of industrial platinum
demand (which has averaged 30% of total platinum demand over the past five-years)
over the medium-term.

Figure 6. Platinum chemical demand is less volatile than most other industrial
end-uses, particularly petroleum and glass demand
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Platinum’s diversification is a relative advantage

As well as the diverse end uses of platinum industrial demand, total demand is also
diverse, being split across the industrial, automotive, jewellery, and investment
segments (see fig. 8). In comparison to platinum, palladium and rhodium demand are
far more concentrated to the automotive sector, with demand for autocatalysts
representing 82% and 85% of demand, respectively on average over the past five
years (vs. 37% of platinum demand).

Figure 7. Platinum’s demand constituents are more diverse than its sister
PGMs which are heavily exposed to the automotive sector
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Platinum’s diverse end-markets
better insulate demand from
sector specific trends



Platinum’s diverse of end uses, which have individual economic and application
specific demand drivers, imply platinum is relatively less exposed to industry specific
risks such as the electrification of the drivetrain. Moreover, the ongoing price premium
of palladium and rhodium has further incentivised thrifting and substitution towards
platinum in industrial applications. Platinum industrial demand growth of 4.0% CAGR
since 2013 stands in sharp contrast to declining industrial demand for both palladium
(-2.8% CAGR) and rhodium (-4.1% CAGR). The trend of switching to platinum and
thrifting of palladium and rhodium became more prevalent with price. Platinum
industrial demand has been sustainably higher than palladium industrial demand since
2018 which was a year after platinum prices began trading at a discount to palladium
prices (see fig. 9).

Figure 8. Platinum Industrial demand increased above industrial palladium
demand as palladium prices began trading at a premium to platinum prices
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Potential headwinds

Increasing platinum chemical demand faces two potential headwinds, namely, rising
interest rates and reverse substitution.

Higher inflation, rising rates and slower economic growth

Like many commodities, the chemicals sector is cyclical. Although chemical demand
and prices face volatility, the petrochemical industry has exhibited consistent growth in
installed production capacity. Whilst economic uncertainty may be overlooked in long-
term capacity investment decisions, the rise in interest rates since early 2022 may
weigh on return projections and cause a slowing of chemical capacity growth capex.

Figure 9. The inverted US yield curve suggests markets expect the Federal
Reserve to reverse its current restrictive monetary policy
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Interest rate uncertainty detracts
from long-term investment decisions



Interest rates have risen by an average of 500 basis points in the United States since
quarter one of 2022. Central banks have increased borrowing costs to manage
inflation. However, inverted yield curves suggest that Central Banks will begin reducing
interest rates as inflation reverts to target ranges from 2024 (see fig. 10). Should
borrowing costs be reduced from current levels, we expect growth investments in the
petrochemicals sector could normalise.

A shift in preference away from platinum to palladium/rhodium for industrial
applications

As discussed above, platinum industrial demand has grown, in contrast to industrial
demand for palladium and rhodium, both of which have shrunk. The divergent demand
trends resulted from rising automotive palladium and rhodium demand that caused
supply deficits leading to rising palladium and rhodium prices, thereby disincentivising
industrial demand.

Price differences between platinum and palladium incentivise substitution of platinum
for palladium in gasoline internal combustion engines. In our latest Platinum Quarterly
for Q1 2023, we highlight our automotive palladium for platinum substitution estimate
is 615 koz in 2023, supporting a 2023 platinum supply deficit of 983 koz. Sustained
platinum deficits and a closing of the pricing differential with palladium could incentivise
reverse substitution, causing industrial platinum users to explore increased use of
palladium or rhodium.

A further consideration of reverse substitution would be the impact of returning metal
to the market. Through Q1 2023, rhodium market sentiment and prices have been
negatively impacted by glass manufacturers returning rhodium to the market as
rhodium was thrifted and substituted from bushings in favour of platinum. The negative
response of rhodium highlights its illiquid and undiversified market, whereas platinum
markets which constitute diverse participants are likely to be less responsive to such
reverse substitution from a single end-use.

Conclusion

Platinum demand is diversified amongst a number of end-uses, more so than its sister
metals palladium and rhodium. With the automotive sector accounting for 37% of
platinum’s demand over the past five years compared to 82% of palladium and 85% of
rhodium demand, we believe that platinum’s demand diversity better insulates the
metal from drivetrain electrification risks and other exogenous factors. Looking ahead,
platinum’s demand end uses will further diversify as the hydrogen economy continues
to grow (both through installed electrolyser capacity and fuel cells, including FCEVs).
The hydrogen economy has its own economic and application specific drivers which
we expect to play a role in future platinum demand.

Whilst reducing platinum’s concentration risks, industrial end-uses have also proven
resilient over the long-term, increasing platinum consumption by a 4.0% CAGR since
2013. Within industrial demand, the chemical sector has proved particularly resilient,
reporting platinum demand growth of 3.4% p.a. since 2013 and constituting the largest
component of industrial platinum demand at ~30%.

Given the correlation between platinum chemical demand, chemical capacity additions
and installed capacity, we estimate that platinum chemical demand could add an
incremental ~100 koz by 2027 if chemical demand growth matches third party
projections. This would accentuate our forecasts for platinum supply deficits. We note
that our current two to five-year platinum supply demand outlook (see fig. 11) assumes
platinum chemical demand of 693 koz in 2027f which is less than the average demand
over the past three years of 716 koz.
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Rising prices have likely
underpinned palladium and rhodium
thrifting in industrial end uses

An example of substitution being in
the glass industry, which has moved
towards 100% platinum bushings at
the expense of using less rhodium

Platinum markets are forecast to
enter a sustained period of supply
deficits from 2023


https://platinuminvestment.com/files/443834/WPIC_Platinum_Essentials_June_2023.pdf

Figure 10. Platinum markets are forecast to enter a sustained supply deficit
from 2023, suggesting a supportive investment case
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WPIC aims to increase investment in platinum

World Platinum Investment Council (WPIC) was established by the leading
South African PGM miners in 2014 to increase investment ownership in
platinum. This is done through both actionable insights and targeted
development. We provide investors with the information to support informed
decisions e.g. the Platinum Quarterly and monthly Platinum Perspectives and
Platinum Essentials. We also analyse the platinum investment value chain by
investor, product, channel and geography and work with partners to enhance
market efficiency and increase the range of cost-effective products available
to investors of all types.
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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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