FAWKES CAPITAL MANAGEMENT

5 July 2024
Copper: Balancing Supply Shortfalls with Explosive Demand Growth
Dear Investors,

In our previous note, we described how the demand for electricity and grid infrastructure is set to grow quickly due to
Al. In this note, we take a deeper look at how this impacts copper and the future supply and demand dynamics for the
commodity.
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Copper is a highly conductive metal, allowing for the flow of electricity and heat. It is typically used for electrical
conductivity in the grid as well as appliances and housing. China uses about half of the world’s copper. Chile mines
around one-quarter of the world’s copper, with Peru and the Democratic Republic of Congo (Congo) adding about
13% each. Copper tends to be used within equipment (32%), building and construction (26%), infrastructure (17%),
transport (13%) and industrial (12%).
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The following table summarises our estimate of the supply-demand balance for copper in the coming 12 months.
Following this we provide more detail of our rationale for this outlook.

Copper Supply from Majors (in millions of tonnes - mT)

Company of Production 2019 2020 2021 2022

Freeport 1.47 1.45 1.75 1.90 1.90 1.90
BHP 1.69 1.72 1.64 1.57 1.72 1.80
Codelco 1.71 1.73 1.73 1.55 1.33 1.35
Grupo Mexico 1.12 1.13 1.08 1.01 1.03 1.08
Glencore 1.00 1.26 1.20 1.06 1.01 0.98
Anglo 0.64 0.65 0.65 0.66 0.83 0.75
First Quantum 0.70 0.78 0.82 0.78 0.71 0.40
Rio Tinto 0.58 0.53 0.49 0.52 0.60 0.60
Ivanhoe 0.00 0.00 0.20 0.33 0.39 0.65
Total 8.90 9.24 9.56 9.38 9.51 9.51
Country of Production

Congo 1.60 1.70 1.80 2.30 2.84 2.84
Peru 2.35 2.10 2.20 2.35 2.76 2.76
Total 3.95 3.80 4.00 4.65 5.60 5.60
Total Change in Supply for 2024 vs 2023 0.00

Copper Demand Growth

Mt of Demand Growth

Indian Growth 0.25
Chinese Policies/Subsidies for new Appliances and EVs 0.25
Al Data Centre Demand 1.00
EVs 0.50
Renewables (Solar and Wind) 0.10
Total Change in Demand 2024 2.10
Deficit in 2024 -2.10
% of Total Demand (Deficit %)* -8.4%

Sources: Company reports, own estimates, country geological services
1 Global supply is currently ~25 million tonnes p.a.
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If our forecast is roughly right, then a deficit of around 8% will be one of the largest on record. The following table
provides a representation of historic supply demand balances throughout history.

Refined Supply Refined Demand Deficit /

Production Change % Usage Change % Surplus D
1960 4,998 4,738 260 5.2%
1961 5,127 2.6% 5,050 6.6% 77 1.5%
1962 5,296 3.3% 5,048 0.0% 248 4.7%
1963 5,400 2.0% 5,500 9.0% -100 -1.9%
1964 5,739 6.3% 5,995 9.0% -256 -4.5%
1965 6,059 5.6% 6,193 3.3% -134 -2.2%
1966 6,324 4.4% 6,445 4.1% -121 -1.9%
1967 6,004 -5.1% 6,195 -3.9% -191 -3.2%
1968 6,653 10.8% 6,523 5.3% 130 2.0%
1969 7,212 8.4% 7,137 9.4% 75 1.0%
1970 7,592 5.3% 7,291 2.2% 301 4.0%
1971 7,404 -2.5% 7,296 0.1% 108 1.5%
1972 8,100 9.4% 7,942 8.9% 158 2.0%
1973 8,544 5.5% 8,740 10.0% -196 -2.3%
1974 8,759 2.5% 8,310 -4.9% 449 5.1%
1975 8,187 -6.5% 7,445 -10.4% 742 9.1%
1976 8,632 5.4% 8,539 14.7% 93 1.1%
1977 8,884 2.9% 9,057 6.1% -173 -1.9%
1978 9,030 1.6% 9,527 5.2% -497 -5.5%
1979 9,200 1.9% 9,848 3.4% -648 -7.0%
1980 9,261 0.7% 9,396 -4.6% -135 -1.5%
1981 9,573 3.4% 9,522 1.3% 51 0.5%
1982 9,319 -2.7% 9,090 -4.5% 229 2.5%
1983 9,541 2.4% 9,510 4.6% 31 0.3%
1984 9,440 -1.1% 9,930 4.4% -490 -5.2%
1985 9,616 1.9% 9,798 -1.3% -182 -1.9%
1986 9,920 3.2% 10,112 3.2% -192 -1.9%
1987 10,148 2.3% 10,293 1.8% -145 -1.4%
1988 10,512 3.6% 10,668 3.6% -156 -1.5%
1989 10,908 3.8% 11,081 3.9% -173 -1.6%
1990 10,805 -0.9% 10,886 -1.8% -81 -0.7%
1991 10,686 -1.1% 10,563 -3.0% 123 1.2%
1992 11,042 3.3% 10,866 2.9% 176 1.6%
1993 11,274 2.1% 10,992 1.2% 282 2.5%
1994 11,118 -1.4% 11,560 5.2% -442 -4.0%
1995 11,817 6.3% 12,043 4.2% -226 -1.9%
1996 12,628 6.9% 12,489 3.7% 139 1.1%
1997 13,425 6.3% 13,082 4.7% 343 2.6%
1998 14,032 4.5% 13,440 2.7% 592 4.2%
1999 14,576 3.9% 14,223 5.8% 353 2.4%
2000 14,793 1.5% 15,122 6.3% -329 -2.2%
2001 15,638 5.7% 14,938 -1.2% 700 4.5%
2002 15,354 -1.8% 15,133 1.3% 221 1.4%
2003 15,272 -0.5% 15,641 3.4% -369 -2.4%
2004 15,918 4.2% 16,743 7.0% -825 -5.2%
2005 16,572 4.1% 16,552 -1.1% 20 0.1%
2006 17,288 4.3% 16,917 2.2% 371 2.1%
2007 17,895 3.5% 18,026 6.6% -131 -0.7%
2008 18,191 1.7% 17,877 -0.8% 314 1.7%
2009 18,234 0.2% 17,870 0.0% 364 2.0%
2010 18,981 4.1% 19,136 7.1% -155 -0.8%
2011 19,601 3.3% 19,709 3.0% -108 -0.6%
2012 20,194 3.0% 20,479 3.9% -285 -1.4%
2013 21,058 4.3% 21,408 4.5% -350 -1.7%
2014 22,490 6.8% 22,906 7.0% -416 -1.8%
2015 22,838 1.5% 23,046 0.6% -208 -0.9%
2016 23,356 2.3% 23,481 1.9% -125 -0.5%
2017 23,561 0.9% 23,686 0.9% -125 -0.5%
2018 24,104 2.3% 24,466 3.3% -362 -1.5%
2019 24,159 0.2% 24,321 -0.6% -162 -0.7%
2020 24,663 2.1% 24,945 2.6% -282 -1.1%
2021 24,958 1.2% 25,204 1.0% -246 -1.0%
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2022 25,664 2.8% 26,069 3.4% -405 -1.6%
2023 26,547 3.4% 26,549 1.8% -2 0.0%
20247 26,547 0.0% 28,349 6.8% -1,802 -6.8%

Source: International Copper Study Group

Each time throughout history that we’ve had at least a 4.5% deficit in copper (as the highlighted cells above indicate),
the price of copper has subsequently at least doubled to tripled.
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Source: https://www.macrotrends.net/1476/copper-prices-historical-chart-data
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In the rest of this note, we provide further details underlying our forecast.

Supply Side

The supply side of copper is challenged. In 2024, there are many factors that we believe will result in a reduced
amount of copper production relative to 2023, including:

e In Panama, the Cobre Panama mine run by Canadian miner First Quantum has been taken away by the
government. It is the 10™ largest copper mine in the world, accounting for around 1.5% of global supply.

¢ Inthe Congo and Zambia, hot weather has caused blackouts that have led to temporary mine closures.
Heavy rain during the wet season has also interrupted mining. As a result, the ability to expand capacity was
halted. This impacted Ivanhoe in particular. The largest Chinese copper mining companies in Africa have
completed much of their brownfield production increases in 2024. It took Ivanhoe around 2 years to increase
the capacity of their Kamoa-Kakula project by 0.2mT (or around 0.8% of world supply).

e Production out of Latin America is suffering from falling production grades. This is evident in the declining
amount of copper being produced by Codelco, Grupo Mexico and Glencore.

Conservatively factoring in the lvanhoe increase in production, we believe overall supply is set to remain stagnant
due to declining ore grades in Latin America and the completion of expansion projects in the Congo.

It's important to note that the supply of copper takes time to bring online. Brownfield supply takes a couple of years to
complete and greenfield supply takes around 15 years from exploration to production.

Copper inventories, mainly held by mining companies, are cycling lower. If the supply deficit ends up being close to
where we think it will, then inventories will get drawn down quickly.
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Demand Side

The demand side of copper is being impacted by the following:

Data centre ramp up in 2024 is driving a significant rise in copper demand. According to Schneider Electric,
a 1GW data centre of the CPU variety requires around 65,000 tonnes of copper. The GPU variety of data
centre requires far more electricity to run the cooling and compute required. Additionally, as of a few months
ago, NVIDIA is beginning to move from optical interconnections between servers to copper interconnects.
This improves energy efficiency by about 100% and allows larger clusters of GPUs to access shared
memory. A 1GW GPU data centre may require around 90,000 tonnes of copper. It's estimated that in the
next 12 months, around 12GW of data centre capacity will be added in the world. This alone, will add around
1 million tonnes (MmT) of demand for copper, or around 4% of world supply.

As we outlined in our previous note, the data centres being constructed need to be powered by clean
electricity. Generating around 2MW of energy from wind or solar sources requires around 4 tonnes of
copper. We estimate that this may add around 0.1mT of demand for copper.

If the demand for increased copper production increases by around half of the pace in recent years, then
EVs will require another 0.5mT of copper.

Fuelled by Prime Minister Modi’s nationalism, India is undergoing extremely fast economic growth. India is
expected to add around 0.25mT to copper demand in 2024.

While infrastructure investment remains elevated, residential construction activity across much of the
developed world is starting to bottom out. In the US, housing starts are beginning to rise again. In China, the
authorities’ measures to relax home-buying restrictions across the country is starting to stabilise construction
activity. Even in Germany, we're starting to see green shoots of a pick-up in electricity demand.

We're starting to see the bottoming out of the decline in demand for electronics across various macro
metrics (whether it be LCD screen manufacturers or demand for memory semiconductors for instance).

Finally, the Chinese government has rolled out a subsidy for trading in old appliances for new ones, as well
as a subsidy for buying a new EV.

Copper demand typically picks up the most in the first year out of a recession or economic downturn, or in the last
years. As we review the evidence, we believe we’re starting to see economic pick-ups in Europe and China as well as
an acceleration in activity in the US.

When we combine these factors together, we believe we could see a historic imbalance between the supply and
demand for copper. This imbalance is driven by a lack of brownfield expansions, temporary disruptions to mining
activity and significantly increased demand from new data centres with copper interconnects. As a result, we believe
an investment into copper at current prices, whether it be through physical purchases or copper mining stocks, is an
attractive one.

Kind Regards,

Fawkes Capital Management

Please click here to subscribe to receive future updates.
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Fawkes Capital Management Disclaimer

The information contained in this report has been prepared by Fawkes Capital Management Pty Ltd (“Fawkes”).
Fawkes is a Corporate Authorised Representative of One Wholesale Fund Services Ltd (“OWFS”), ACN 159 624
585, AFSL 426503. Fawkes offers financial services in Australia only to ‘wholesale clients’ as defined by the
Corporations Act 2001. Fawkes is the investment manager for the Fawkes Capital Fund (the “Fund”). The issuer and
trustee of the Fund is One Funds Services Limited (“OFSL”), ACN 615 523 003, AFSL 493421, which is only
available to wholesale clients. The information in this article is current as at the date of publication and is subject to
change. Fawkes and/or the Fund may hold or intend to hold positions in any of the securities mentioned in this report.
Fawkes has no obligation to inform anyone of any changes to its view of, or holdings in any securities mentioned in
this report. This information is general in nature. It doesn’t take into account a person’s objectives, financial situation
or needs. Because of that, any persons relying on this information should consider obtaining independent advice
before making any investment decisions based on this information. The reader agrees not to invest based on this
article, and to perform his or her own due diligence and research before taking a position in any securities mentioned.
Information in this article may constitute Fawkes’ judgement at the time of publishing and is subject to change. Whilst
Fawkes believes this information is correct, no warranty is made as to its’ accuracy or reliability. Fawkes doesn’t
accept responsibility for any loss or liability incurred by you in respect of any error, omission, reliance, or
misrepresentation in the information contained in this article. Past performance is not a reliable indicator of future
performance. The value of an investment may rise or fall with the changes in the market. Any projection or forward-
looking statement in this article is provided for information purposes only. Whilst reasonably formed, no
representation is made as to the accuracy of any such projection or that it will be met. Actual events may vary
materially. Investors should consider the Fund’s Information Memorandum (“IM”) dated 24 May 2024 issued by OFSL
before making any decision regarding the Fund. The IM contains important information about investing in the Fund
and it is important investors obtain and read a copy of the IM before deciding about whether to acquire, continue to
hold or dispose of units in the Fund.
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