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This is Part 1 in our series focused on palladium. Part 1 is a primer on palladium, and Part 2 will explore the unique supply-
demand fundamentals that support our bullish outlook.

Palladium: The White-Hot Metal Climbs 18% in 2018 and Doubles in Three Years

Palladium has been on a multi-year run that shows few signs of abating. For the tumultuous market year 2018, spot palladium
gained 18.6% and is up 124% since the beginning of 2016. In comparison, spot gold, platinum and silver all declined last year
(1.6%, 14.5%, and 8.5%, respectively), while U.S. equities lost 4.4% in 2018, as measured by the S&P 500 Total Return Index.’

Palladium is close to becoming the most “precious” of precious metals. Palladium passed the $1,000 per ounce mark in late
2017 for the first time since 2001. Palladium’s momentum accelerated in 2018, with its $1,262 price-per-ounce edging close
to gold's $1,282 price by year-end.

While the escalating U.S.-China trade war hurt many commodities in 2018, it couldn’t dent palladium’s rise. The white metal
is primarily used in catalytic converters that reduce pollution from gasoline internal combustion engines (ICEs). Demand for
palladium was especially strong last year, as environmental concerns have prompted a global shift from diesel to gasoline and
hybrid vehicles. Not even the 2018 slowdown in China’s auto market, the world's largest, dampened demand.

Figure 1. Palladium's Stellar Rise (12/31/15-12/31/2018)
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Source: Bloomberg. XPT represents platinum; XAU represents gold; XPD represents palladium, XAG represents silver; SPXT represents S&P 500 Total Return Index.
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Figure 2. Annual Performance (2016 - 2018)

_ Palladium Price % Annual Change

12/31/2015 $562.98

12/31/2016 $680.96 20.96%

12/31/2017 $1,063.52 56.18%

12/31/2018 $1,261.78 18.64%
Cumulative Change 124.13%

Source: Bloomberg.

Figure 3. The Long View: Palladium Price vs. Gold, Platinum, Silver (2000 - 2018)
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Source: Bloomberg. XPT represents platinum; XAU represents gold; XPD represents palladium, XAG represents silver.

Palladium is Very “Precious”

Palladium (chemical symbol “Pd") is primarily used as an industrial metal and is considered a “precious” metal along with
platinum, gold and silver. Both palladium and platinum are far rarer than gold and represent smaller markets. Recent world
production of palladium and platinum has averaged about 200 and 175 tonnes per year, respectively, while gold production
tallies approximately 3,000 tonnes per year. (Read more about Platinum).

Also known as “white gold” or the “bright white metals,” palladium and platinum are members of the Platinum Group
Metals (also known as “PGMs,"” which also include ruthenium, rhodium, osmium and iridium) and typically co-occur in ore
deposits. Their shared chemical origins give palladium and platinum similar characteristics, such as being relatively inert and
having high melting points — part of their appeal as catalysts in industrial and automotive applications.
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Figure 4. The Automotive Industry is the Largest Pd Consumer: Catalytic Converters?
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Source: Johnson Matthey.

Palladium'’s primary application is within the auto sector. Though historically more expensive than palladium, platinum was
long the primary metal used in catalytic converters, partly because of its stability at the high temperatures required to achieve
the conversion. However, in the past decade, automakers have developed technology to achieve nearly the same results with
palladium, at a significantly lower cost, causing the automotive industry to transition to palladium.

While palladium is also used in jewelry, electronics, chemical and dental applications, the automotive industry’s need for
catalytic converters is the primary factor driving palladium demand. If palladium’s price continues to outpace platinum’s,
automakers may return to using platinum. However, analysts predict that any move back to platinum would take at least
18 to 24 months.

Palladium’s Supply Constraints

Supply shortages continue to support palladium’s performance, with strong multi-year growth in palladium demand now
straining a fixed supply. Palladium is especially scarce and its supply is inelastic since it is usually a by-product of ores that are
being mined for other metals, like platinum and rhodium. It is rarely mined on its own. Russia is the world's largest palladium-
producing country, followed by South Africa, Canada, the U.S. and Zimbabwe.

The official level of palladium reserves in Russia is a state secret and many industry participants believe that Russia’s stockpiles
of palladium have been largely sold, constraining supply. Supply concerns were further heightened in April 2018 when the
U.S. levied more sanctions against Russia.
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Figure 5. Palladium Mine Production by Country (Metric Tonnes) (2012-2017)
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Source: U.S. Geological Survey.

Global demand for palladium, net of the supply provided through recycling, was expected to reach 7.1 million oz. in 2018,
exceeding a total supply of 6.9 million oz. This shortfall extends a seven-year trend leading to a current total deficit in the
market of 801,000 oz., according to the chemical company Johnson Matthey.?

Shifting Automotive Demand but Positive Outlook
Palladium was named

While no country has outlawed new combustion engines, Norway, China and Germany, among by its discoverer William
many countries, have implemented frameworks to discontinue long-term ICE production and Wollaston in 1803, after
encourage demand for electric vehicles (EVs) and hybrid-electric vehicles. the asteroid Pallas.

The growth of EVs® could pose a risk to the palladium sector since EVs do not require catalytic

converters. On the other hand, the rise of hybrid-electric vehicles could drive palladium demand, since they too require
palladium to control pollution. In fact, Norilsk Nickel forecasts that combined palladium use in hybrid and plug-in hybrid — or
rechargeable — vehicles in 2019 will be nearly triple that of 2016.

Today, catalytic converter demand accounts for 70% of the palladium demand worldwide. While any threat to palladium’s
role within catalytic converters could impact its long-term price outlook, our view is that palladium’s fundamentals should
remain strong for at least the next 24 months.

Learn More About SPPP
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Sprott Physical Bullion Trusts provide a secure,
S roﬂ PHYSICAL convenient, exchange-traded alternative for
p BULLION TRUSTS investors who want to hold physical bullion.
[SprottPhysicalBullion.com |

About Sprott

Sprott is a global alternative asset manager with a defining focus on precious metals and real assets
investments. Through our subsidiaries in Canada, the U.S. and Asia, Sprott is dedicated to providing
investors with world-class investment strategies that include exchange-listed products, active equity
strategies and highly-specialized real asset investments. Our deep sector expertise creates investment
and financing solutions unparalleled in the industry.

For more information, please visit

Sprott

! The S&P 500° Total Return Index represents 505 stocks issued by 500 large companies with market capitalizations of at least $6.1 billion; it is viewed as a leading
indicator of U.S. equities and a reflection of the performance of the large-cap universe. The TR Index represents dividends reinvested.

2 Johnson Matthey: PGM Market Report May 2018: http://www.platinum.matthey.com/documents/new-item/pgm%20market%20reports/pgm_market_report_
may_2018.pdf

> McKinsey & Company: The Global Electric-Vehicle Markets is amped up and on the rise: https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/
the-global-electric-vehicle-market-is-amped-up-and-on-the-rise

Sprott Asset Management LP is the investment manager to the Sprott Physical Bullion Trusts (the “Trusts”). Important information about the Trusts,
including the investment objectives and strategies, purchase options, applicable management fees, and expenses, is contained in the prospectus. Please
read the document carefully before investing. Investment funds are not guaranteed, their values change frequently and past performance may not be
repeated. This communication does not constitute an offer to sell or solicitation to purchase securities of the Trusts.

The risks associated with investing in a Trust depend on the securities and assets in which the Trust invests, based upon the Trust's particular objectives.
There is no assurance that any Trust will achieve its investment objective, and its net asset value, yield and investment return will fluctuate from time
to time with market conditions. There is no guarantee that the full amount of your original investment in a Trust will be returned to you. The Trusts are
not insured by the Canada Deposit Insurance Corporation or any other government deposit insurer. Please read a Trust's prospectus before investing.

The information contained herein does not constitute an offer or solicitation to anyone in the United States or in any other jurisdiction in which such
an offer or solicitation is not authorized or to any person to whom it is unlawful to make such an offer or solicitation. Prospective investors who are
not resident in Canada or the United States should contact their financial advisor to determine whether securities of the Funds may be lawfully sold in
their jurisdiction.

The information provided is general in nature and is provided with the understanding that it may not be relied upon as, nor considered to be, the
rendering or tax, legal, accounting or professional advice. Readers should consult with their own accountants and/or lawyers for advice on the specific
circumstances before taking any action.

This article may not be reproduced in any form, or referred to in any other publication, without acknowledgement that it was produced
by Sprott Asset Management LP and a reference to www.sprott.com. The opinions, estimates and projections (“information”) contained within
this report are solely those of Sprott Asset Management LP (“SAM LP") and are subject to change without notice. SAM LP makes every effort to ensure
that the information has been derived from sources believed to be reliable and accurate. However, SAM LP assumes no responsibility for any losses or
damages, whether direct or indirect, which arise out of the use of this information. SAM LP is not under any obligation to update or keep current the
information contained herein. The information should not be regarded by recipients as a substitute for the exercise of their own judgment. Please contact
your own personal advisor on your particular circumstances. Views expressed regarding a particular company, security, industry or market sector should
not be considered an indication of trading intent of any investment funds managed by Sprott Asset Management LP. These views are not to be considered
as investment advice nor should they be considered a recommendation to buy or sell. SAM LP and/or its affiliates may collectively beneficially own/control
1% or more of any class of the equity securities of the issuers mentioned in this report. SAM LP and/or its affiliates may hold short position in any class of
the equity securities of the issuers mentioned in this report. During the preceding 12 months, SAM LP and/or its affiliates may have received remuneration
other than normal course investment advisory or trade execution services from the issuers mentioned in this report.

5/5

0119228 01/19_ART_SSR


http://www.sprott.com/investment-strategies/physical-bullion-trusts/
http://www.sprott.com/
http://www.sprott.com/

