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What’s driving the commodity market?

Commodity markets are integral to the health of global GDP growth since they underpin the basic
building blocks of cities, the latest hi-tech inventions, food security as well as our energy needs. Put
simply, we could not survive without commodities. Global commodity markets are complex and constantly
evolving in line with future technologies, yet they are prone to price shocks from global events like
Covid-19 and the Russian invasion of Ukraine. Due to its abundance of agriculture and fossil fuel-
related commodities, the United States has always benefitted from strong commodity prices. However, as
the World transitions from fossil fuels to renewables, it is becoming evident that the US is lagging China
as far as the commodities which will drive the future are concerned, particularly Rare Earth Elements
(REEs). By examining which minerals are required to produce new, greener technologies like Electric
vehicles (EVs), it is easy to see why the race is on between the world's two largest economies as well as

the major listed miners, to secure these and many other critical resources.

Firstly, it is worth recapping the
opening chapter of Economics 101
— the law of supply and demand.
. Integral to setting the price of a
| commodity, this law explains the
~interaction between the desire or
~ demand for a product and the supply
of that product. For instance, if the
supply of a product is low and the
demand is high, it follows that such
a product is scarce and insufficient
for the number of people who want
it. Hence, it will lead to an increase in the price (followed
by an increase in production to meet demand) of the product
and vice versa.

The world’s first commodity market can be traced back to
c8500 BC within the agricultural sector as early human
settlements necessitated the
need to trade livestock and
crops. Today, agriculture
provides jobs for around 40%
of the world’s population
and is the number 1 global
‘employer’. It is a major
industry in the United States,
which is a net exporter of
food. Grains make up 45% of
the world’s diet and the US is
by far the largest producer and
exporter of corn (maize). The second-largest US crop is
soybeans, and the country is just behind Brazil in terms of
global production (2019: Brazil 114 million tons (mtpa), US
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“The historical reliance on fossil
fuels has provided the US,
Russia and the Middle East

with vast wealth but China is
challenging the status quo.”

SPEED READ
Electric Vehicles (EV) require up to 6x more
minerals than traditional cars and can be on
average 340 kgs heavier.
EVs can contain over 1 mile of copper cabling
per car.
The largest EV battery manufacturers are all

headquartered in Asia whilst 80% of all battery-
cell manufacturing occurs in China.

China accounts for 85% of the world’s refined
Rare Earth Elements (REEs), critical for new or
future technologies like EVs, precision-guided
munitions, drones, and smartphones.

96mtpa, China 18mtpa). Soybean restrictions were integral
to President Trump’s trade war
with China, illustrating the
ability to use commodities as
a bargaining tool for power.
The world’s largest economy
enjoys a strong competitive
advantage in key agricultural
commodities at a time when
high food prices are wreaking
inflationary-induced  damage
across global economies.

Let us now turn to energy.
Fossil fuels, including coal, natural gas and oil currently
supply about 80% of the world’s energy. Here, again, the
US has an abundance, accounting for 20% of global energy
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EV INFOGRAPHIC
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Electric Vehicles require a far wider range of minerals for their motor and battery than a traditional car.

reserves. America has been the largest producer of oil and
natural gas since 2018. It is thus fair to conclude that in
terms of historically relevant natural resources, the US has
enjoyed a relative cost advantage over other nations.

Over the past 2 years, we have written extensively about
the structural shift toward renewable energy as world
leaders turn up the pressure to achieve “Net Zero” Carbon
emissions by 2050. This has led to a surge in the mining and
production of “new” energy resources which will enable
the expansion of EVs, wind turbines and solar, all core to
achieving those lofty targets. If we examine what minerals
are core to the production of an electric vehicle, it becomes
clear that the cost advantage is changing as one looks to the
future. The historical reliance on fossil fuels has provided
the US, Russia and the Middle East with vast wealth but
China is challenging the status quo.

Graphite is the largest component in lithium-ion batteries
by weight, with graphite comprising 20% - 30% of each
battery. Copper is the second-largest component, due to its
excellent conductivity. One EV can contain over 1 mile of
copper wiring. Magnets, made from Rare Earth Elements
(REEs), are a core component in electric motors. A motor

operates when a coil of copper wire, encircled by strong
magnets, spins. The electric current induced in the coil
emits a magnetic field, which opposes the magnetic field
emitted by the strong magnets. This creates a repulsive
effect, much like putting two north-pole magnets next to
each other. This repulsion causes the coil to spin/rotate at a
high speed. This coil is attached to an axle and the rotation
drives the wheels of the vehicle. This is where things
get interesting. REEs like cobalt, lithium, neodymium,
vanadium and gallium are not just specific to EVs, but also
critical to numerous other future technologies like defense
(e.g. aircraft, drones, sensors, precision-guided munitions)
and commercial applications, like cellphones, laptops and
even nuclear reactors. The US is severely lacking resources
in REESs, placing it at a significant competitive disadvantage.
The US Commerce Department has confirmed that the
country imports more than 50% of its annual consumption
of 31 of the 35 REE minerals designated as critical by
the Department of the Interior. The US has only one rare
earth mine and has no processing capability. China, on
the other hand, has spent the past 3 decades investing in
strategic REE mines around the world, thus securing long-
term agreements to ensure that raw materials flow into the
country.
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For example:

o Indonesia is the largest producer of nickel at 1 million
metric tons per annum (mtpa) vs only 120 mtpa in
China, which places China in 7th place. But China
controls 97% of Indonesia’s nickel processing capacity.

o Australia is the top lithium miner at 55,000 tons but
China, which produces only 14,000 tons, accounts for
more than 70% of the world’s lithium refining capacity.

e Almost 80% of rare earth cobalt ore leaves the DRC
for China.

e Virtually all the world’s graphite is refined in China.

o China produced 50% more copper than the US in 2021
ranking it third in the world.

o Furthermore, the recent merger of three state entities to
create China Rare Earth Group Co. Ltd, is the largest
move of its kind in the world. This ‘megafirm’ will
control 60-70% of Chinese REE production or 30-40%
of global supply. More importantly, China accounts for
85% of the global refined REEs.

e Last February, the Pentagon announced a $30 million
strategic investment in the largest REE mining
and processing company outside of China, namely
Australia’s Lynas Rare Earths. As geopolitical tensions
rise between the two global superpowers, it is clear
that China has the upper hand when it comes to these
specific commodities of the future.

Diversified Miners: Commodity Exposure

Anglo BHP Group Glencore
American
Copper 20.3% 30.0% 42.0%
Nickel 2.2% 5.0%
Platinum 24.9%
Zinc 18.0%
Manganese 3.1%
EV Related 50.5% 30.0% 65.0%
Iron Ore 19.8% 46.8%
Coal 15.4% 20.3% 19.0%
Diamonds 14.3%
Other 2.9% 16.0%
Total 100.0% 100.0% 100.0%

JSE Listed Miners are pivoting strategically towards “new
energy” minerals

The International Energy Agency (IEA) estimates that
annual investment in clean energy and electricity networks
must increase to US$2.7 trillion by 2030 or 3x the equivalent
investment in 2019. By 2030, analysts at Rystad Energy

The EV market is not just Tesla any longer. This is the Hauwei
AITO M5 made in China.

project that copper demand will outstrip supply by more
than 6 million tons saying, “A deficit of this magnitude
would have wide-reaching ramifications for the energy
transition as there is currently no substitute for copper in
electrical applications.” Global mining companies have
been very quick to react to the opportunities on offer with
copper production now accounting for 20% of Anglo
American’s revenues, 30% for BHP Group and 42% for
Glencore.

In conclusion, the extreme global commodity prices we are
currently experiencing will only begin to normalise once
COVID-19 lockdowns and geo-political tension in Ukraine
ease. However, metals geared towards decarbonization stand
to have prolonged periods of sustained strong demand and
pricing. Despite the near-term volatility, Investors should
remain invested in those companies that are well-placed to
benefit from these structural changes whilst countries like
the US will need to increasingly form strategic alliances to
ensure that past competitive advantage is maintained and
strengthened.

GROWTH IN EV SALES
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Sales of EVs are set to soar as the rest of the world chases early
adopters, the US and China.
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Topic: Topic to be confirmed

Natal Midlands

Date: 15th September 2022
Venue: Oasis Conference Centre,
The next topic for our Insight seminars will be announced 72 Main Road, Howick

in due course. Morning Time: 10am for 10.30am

Evening Time: 5.30pm for 6pm

Johannesburg
Date: 20 September 2022
. Venue: Rosebank Union Church, Cnr
n — William Nichol and St Andrews
u H d H . YouTub Road, Hurlingham
LVATC HOUSE 1S 0N TOUTUDE Time: 7am for 7.30am

CONTACT DETAILS: HARVARD HOUSE GROUP
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For more information on the range of products and services =
offered by Harvard House Investment Management and its B
associated companies (including Harvard House, Chartered
Accountants), or for any financial advice, please contact the
Company at: @
W

The information contained in this newsletter comes from sources believed to be reliable, but Harvard House Investment Management (Pty)
Ltd, Harvard House Financial Services Trust, Harvard House Insurance Brokers and Harvard House, Chartered Accountants (collectively known
as the Harvard House Group), do not warrant its completeness or accuracy. Opinions, estimates and assumptions constitute our judgment as
of the date hereof and are subject to change without notice. Past performance is not indicative of future results. This material is not intended
as an offer or solicitation for the purchase or sale of any financial instrument. Any investor who wishes to invest with the Company should
seek additional advice from an authorized representative of the firm. The Company accepts no liability whatsoever for any loss or damages
whatsoever and howsoever incurred, or suffered, resulting, or arising, from the use of this newsletter. The contents of this newsletter does not
constitute advice as contemplated in the Financial Advisory and Intermediary Services Act (FAIS) of 2002.

The Harvard House unit trusts are registered under the Boutique Collective Investments. Custodian: Standard Executors & Trustees: Tel (021)
007-1500. Collective Investments are generally medium to long term investments. The value of participating interests may go down as well as
up and past performance is not necessarily a guide to the future. Collective Investments are traded at ruling prices and can engage in script
lending. Forward pricing is used. Commission and incentives may be paid and if so, are included in the overall cost. This fund may be closed
to new investors. Collective Investment prices are calculated on a Net Asset Value basis and auditor’s fees, bank charges, trustee and RSC
levies are levied against the portfolio. The portfolio manager may borrow up to 10% of portfolio NAV to bridge insufficient liquidity. Boutique
Collective Investments (RF) Pty Ltd (“BCI”) retains full legal responsibility for the third party named portfolio. Boutique Collective Investments
is a member of ASISA and is an authorised Financial Services Provider. Should you have any further queries or complaints regarding the suite
of units trusts offered by The Harvard House Group please contact: Boutique Collective Investments Call Centre, Tel: (021) 007-1500, Email:
clientservices@bcis.co.za. For your information, the FAIS ombudsman provides an independent and objective advisory service. Should you not
be satisfied with the outcome of a complaint handled by Boutique Collective Investments, please write to, The Ombudsman, PO Box 74571,
Lynnwoodridge, 0040. Telephone (012) 470 9080/99. Fax (012) 348 3447. Email: info@faisombud.co.za

Performance figures quoted for the portfolio is from Morningstar, as at the date of this document for a lump sum investment, using NAV-NAV
with income reinvested and do not take any upfront manager’s charge into account. Income distributions are declared on the ex-dividend date.
Actual investment performance will differ based on the initial fees charge applicable, the actual investment date, the date of reinvestment
and dividend withholding tax. Performance fees do not apply to any funds managed by Harvard House. The manager does not provide any
guarantee either with respect to the capital or return of the portfolio. A schedule of fees, charges, and maximum commissions are available
on request from the manager.

Harvard House Investment Management (Pty) Ltd*, Licence no: 675 Harvard House Insurance Brokers*, License no. 44138

Harvard House Financial Services Trust*, Licence no: 7758 * Authorised financial service providers in terms of FAIS (2002)

Harvard House Investment Management (Pty) Ltd*, Licence no: 675 Harvard House Insurance Brokers*, License no. 44138

Harvard House Financial Services Trust*, Licence no: 7758 * Authorised financial service providers in terms of FAIS (2002)
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