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Copper Mining Stocks Investment Thesis And Strategy-or The Next Decade

Copper is called the metal of the futulrevesting wise, the key is to understand how supply

and demand will shape prices, whi c,Btockvi

va

luationsand our potential investing returns.

There are two key factors impacting copper:

MILLION DRY METRIC TONNES

- The possible fastergwth in demand than expected,
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- And the slowdown in supply as currerdpperp r i ces donodét incenti vi

investmentsAnd vice versa of course!
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Potential future copper defigitSource:S&P Global byNorthern Dynasty
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Estimating future demand growth for copper

Demand and supply akey. More demand for copper than expected, will have an extreme

i mpact on copper prices and vice versa. Dema
prices because if copper is at $3 or $4 per pound, the difference when making an electric

vehicle is pehaps $100, but it all makes a huge difference for the profits of copper producers.

Copperandrenewableselectric vehicles

The talk of the day is renewable energy, electric vehicles, less CO2 emissions and an all in on
technology. On top of that, tlggobal middleclass population is still booming and there will

still be a lot of construction going on over the coming 20 years. Thus, copper demand should
continue to grow.

Energy transitions are nebmething new; human kind went from burning wood, caohtp

more and more sophisticated energy sources tharn&shnological improvements. As
renewables become cheaper and cheaper, alongside being more environmentally friendly, a
new energy transition is brewing.

Enerqgy Transitions

America’s energy mix is rapidly diversifying.
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Copper as key factor for new energy siion1 Visual Capitalist

It is expected that renewable energy could make 35% of the electricity generation by 2040.


https://www.visualcapitalist.com/visualizing-coppers-role-in-the-transition-to-clean-energy/
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Power generation forecast Global electricity generation (% of total in 2040)
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Electricity generation sources by 204¥isual Capitalist

The metal that connects all the abawentioned trends is copper.

With each energy transition comes a new need for materials.

Wind, solar, and the associated battery
technologies are mineral intensive, using
many niche and base metals.
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There is one metal g > : Copper connects

that stands out: ¥ P anddelivers clean

energy to the world.

Copper

Copper is requirechievery segment of the energy transifioviisual Capitalist

For example, a wind turbine requires 4.7 tons of copper for cables and wiringbihe,tur
transformers etc. The offshore wind turbines require 3 times as much copper.


https://www.visualcapitalist.com/visualizing-coppers-role-in-the-transition-to-clean-energy/
https://www.visualcapitalist.com/visualizing-coppers-role-in-the-transition-to-clean-energy/
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Copperin Wi I 1d Fa rms

A 3 megawatts (MW) wind turbine contains up to

/s
y 4.7 TONS OF COPPER.
\\? e —

CABLE AND TURBINE/POWER TRANSFORMERS TURBINE
WIRING GENERATION TRANSFORMER

Copper in a wind turbing SourceVisual Capitalist

As renewadles take more and more market share, the whole system will require much more
copper.Solar systems require 5.5 tons of copper per MW of installed capacity and energy

storage systems require another 200kg for MW of storage capacity.

When it comes to eledtrvehicles, those use 3 to 5 times as much copper as internal engine
combustion vehicleAlso, think of all the chargers out thereeeding lots of copper if built

andif we really all go EV.

FUTURE PLUG-IN ELECTRICS

(Bernstein projection for a generation of bigger,
longer-range electrics) :
e
A TRUCK LOAD OF COPPER

PLUG-IN ELECTRIC
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Sources: BHP via ft.com (2016); Bernstein Research projection (2017)

Copper usage per caiSourcelvanhoe mines

October 2020


https://www.visualcapitalist.com/visualizing-coppers-role-in-the-transition-to-clean-energy/
https://www.ivanhoemines.com/site/assets/files/4689/2020-pdac-presentation.pdf
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Numerical projectionsre still pretty conservative and nobody really knows what will the
right numbers be in 2025 or 2029. Given the recent intensified discussions on reseWwabl
think real renewable future demand for copper will be higher than what is expected. The
current expectations are based on conservative numbers of EVs getting to just a few
percentage points of the market by 2030.

Thus,renewables and electric vetesland the whole electrification procesa tsilwind for
copper. How big is it going to be? Time will tell, but | would estimate demand will be more
than the additional 400 kt of increased demand, or 1.6% of global déarazupper over

the coming yeax

Copper Annual Capacity Forecast By Technology 2018-2027
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Copper demand by technolog$ource:Copper Alliance

Renewables are thet storyat the moment. fie investment environment is crazy about them
and consequently about copper too. Howelver,wo ul dndét get tisjusexci t ed
about chasin@pot investmentrendswhere the price action reinforces the thesis.

Chasing trends and betting on hegltopper pricewill likely lead to volatility because a

boom in renewables might just add a few percentage points in demand for Goppesthat
aremuch more important for coppever the longermarethe growing global middle class

and over the shibto medium term, construction and infrastructdeenand fronChina 51%

of copper demand comes from China, so that is the key and will be the key for copper for a
while.


https://copperalliance.org/wp-content/uploads/2019/04/fact-sheet-renewables-to-significantly-increase-copper-demand-by-2027.pdf
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Refined copper consumption by region
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Copper and the growing global middle class
The global population is still growing but more importantly, the global mididiss

population is exploding.

WORLDWIDE MIDDLE CLASS

2009 2020

Global middle class forecaktSourceBBC

2030

\ORLDWIDE MIDOLE CLASS


https://ar2019.nornickel.com/commodity-market-overview/copper
https://www.bbc.com/news/business-22956470
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This will have a huge impact on coppentand Middle class means white goods, cars, air
conditioning, infrastructure, homes and more.

TONNE OF COPPER
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Copper Alliance pplications on www.copperalliance.eu

Copper usage per number of itemSource:European Copper Institute

If 2 billion new middleclass people buy just one item of white goods in the next decade, that
will add 2 million tons of copper demand, justrfravhite goods. If 200 million buy air
conditioning units, there is another 2 million tons of demé#mat,is 10% of current demand,

not to mention infrastructure, casectric carshomes homes with electric chargers, solar
installationsetc.

Asia islikely to be the new China for copper deman8ource Brookings

Middle-class spending will likely double over then next decade, and then meneTllais
means more demand for copper.


https://eurometaux.eu/blog/how-copper-can-be-europes-climate-currency/
https://www.brookings.edu/research/the-unprecedented-expansion-of-the-global-middle-class-2/
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The middle class will spend
$29 trillion more per year by 2030

Globally, the middle class is Global middie )

already spending $35 trillion, class spending

and could spend S29 trillion
more by 2030, accounting for A
roughly 1/3 of the global econ- S

omy. The market for middie S35
[

class consumption could grow 3 i 1/30r

faster than global GDP growth. n the
GLOBAL

Now 2030 ECONOMY

*per year in real terms

Middle class expected spendihgourceBrookings

Further, middle class expansion done the Chinese wawining a lot of coal is not a
wonderful achievement. Less CO2 emission growth means more copper will be needed.

For copper demanthe key is infrastructure and construction, as the middle class grows, as
more infrastructure is bujlmore homes, demaridr copper will grow.


https://www.brookings.edu/research/the-unprecedented-expansion-of-the-global-middle-class-2/
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CONSTRUCTION & INFRASTRUCTURE

More than 40%

of all copper is used in construction
and infrastructure.

Source: International Copper
Study Group, data is from 2018

Infrastructure and construction is key for copp&ourceVisual Capitalist

Energy demand is expected to double by 2050 and if thatetgudo will copper
consumption. That is at least 2.5% yearly growth in demand, and if we go greener, copper
demandyrowth might reach 3% per year.


https://www.visualcapitalist.com/copper-critical-today-tomorrow-and-forever/
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GLOBAL POWER GENERATION , ‘
Wind Solar Hydro @ Nuclear @ Gas Oil @ Coal Other’

Thousand TWh According to McKinsey, by 2050,
renewable energy will account for
73% of global power generation.
And copper has a key role to play

in this ongoing transition.

45
40

1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Share of
renewables 8% 27% 51% 73%

1 Other includes biomass, geothermal, and marine
Source: McKinsey Energy Insights’ Global Energy Perspective, January 2019

Energy generation foreca@sSource: McKinseWisual Capitalist

Letbs see the projections on c &fkeltobed e mand

closer to reality.
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https://www.visualcapitalist.com/copper-critical-today-tomorrow-and-forever/
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Copper longerm demand projections
Over the last 10 years, copper consumption grew by 2.4%epe.

Refined copper usage worldwide from 2009 to 2019

(in 1,000 metric tons)
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Copper consumption from 2009 to 201Source: Statista

Copper demand growth was in line with global economic grawdround 2.5%

11
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GDP growth (annual %)

World Bank national accounts data, and OECD National Accounts data files.
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Global economic growth over the last 10 ydga&ourceWorldbank

Global economic growth is expected to be around 3% going fomiaich means we can
expectsimilar copperdemand growthon a conservative basis. Perhaps we can add a few
dozen basis points for thecrease in demand coming froenewable sectors and
electrification.

12


https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2019&start=2009
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Demand is more stable than perceived

Copper apparent demand over the past 20 years shows a trend growth
of just above 3%, in line with the growth of the global economy.
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Copper demand is in line with economic growtBource SIA

If copper demand grows 3.5% per year over the next 10 years, demand in 2030 should be at
34.5 from the current 24.5 million metric tod$at is significantly moréhan most copper
demand forecastsstimate and would push copper prices extremely high over the years
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https://s-i-a.ch/wp-content/uploads/dlm_uploads/2019/09/02-Natural-Resources-Day-2019_Urs-Marti.pdf
https://static.seekingalpha.com/uploads/2019/9/18/38948546-15688330713586159_origin.png
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World’s demand for metals doubles every 20-30 years
Primary copper production for World: 1900-2050

Mt pa Cu
45 Forecast cumulative
demand over next 26 years 35,6 Mtpa
40 (2019-2044) in 2044
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35 -
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10
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0 .
1900 1920 1940 1960 1980 2000 2020 2040

Historical demand growth was 3.3%, but forecasts see 1.8% growth in déiSancce:
Kinkora copper USGS

If copper demand grows faster than the expeti8, the copper supply gap might be much
bigger than expected.

Average annual global refined copper consumption - kt
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Sowren Wood Mackaiiw

WoodMadkenzie copper demand forecast, usually 3% on average, forward just 1% growth
Source’Amerigo
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https://www.kincoracopper.com/projects/copper
http://amerigoresources.com/company/copper_outlook/
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Wood Mackenziedbs Codel co uptwRGQevhdetontisetazoved s a't
picture, demand growth over the next 15 years is just 1% from the same company, Wood
Mackenzie.

Demand projections reflect stable long-term growth
Refined Consumption by Region Total Consumption by Industry
(Mt) (Mt)
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Codelco forecadt Source:Wood Mackenzie

The reasomehindthe slow copper demand growgktimationgs the Chinese switch towards

a service economyhina makes 51% of copper demand thanks to its infrastructure and
constructionlf Chinese demand for copper slows down, so dp@sal demand for copper.

The number of newly build appartments in China has been declining, but it is still strong and
keeps demand for copper high.

8 764 7.49 7.66

Hurmber in million accamadation units

2008 2009 2010 2011 2012 20132 2014 2015 2016 2mz 2me

Number of accommodation units build in Chin&ource:Statista
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https://www.codelco.com/prontus_codelco/site/artic/20171010/asocfile/20171010090846/corporate_presentation_september2020.pdf
https://www.statista.com/statistics/242963/number-of-newly-built-apartments-in-china/
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On the other hand, infrastructure stimulus coming from not only China, but globally in an
effort to revive the COVIBL9 hit economies, might neutralize the negative effects from a
Chinese ecomy switch to services.

Infrastructure at head of global stimuluBloomberg

Nevertheless, Chinese copper demancdogwt h sl owdown doesndét mean
growth on a high basis. Other Asia is however catching up with demand growth.
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https://www.bloomberg.com/news/articles/2020-09-06/china-returns-to-old-construction-playbook-to-boost-growth?sref=NDUUT5Xa



































































