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For most of human history, the human condition struggled to survive — only the last
250 years have been exceptional with the industrial revolution.
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Explosion in human productivity that transformed life as we knew it to that point in
the West. We now have a quality of life that would be the envy of kings of yesteryear.
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We managed to massively improve quality of life while the world population
exploded.

Note: Historical country data is shown based on today's geographical borders
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This growth has been powered by massive increase in energy consumption,
which has come with consequences.

Emissions have neither risen

40 gigatons of CO, per year
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nor declined, significantly

Fossil fuel emissions are at all-time highs
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Energy accumulating in the oceans is like detonating 5 Hiroshima-sized atomic
bombs per second, every second over the past 25 years.

But because this process is largely invisible, we have been complacent.



As aresult, more than 1 million species are at risk of extinction by climate
change.

periods and less foo

for these dogs * As their habitat becomes

increasingly arid, rock
wallabies are expected
to migrate to the coast

I
I
|
I
|
: Marine turtles —————»o ‘ I
I (Mediterranean) Amur leopards I
I * Climate change (Amur-Heilong) I
| threatens feeding * Mammals, such as the |
I patterns and rare Amur leopard, could
I breeding grounds be forced to migrate in |
: warmer conditions 1
: I
|
|
| ® o |
|
| 4 |
: Amphibians |
I (Amazon Guianas) ~ [
I« 74% of amphibians - I
1 could be threatened - African elephant
I wlith local extinction if African wild d°3 ] (Coastal East Africa) :
I gsc;bgl 5toecmperatures. (Miombo woodlands) - Ho'tter temperatures
: - * Hotter days potentially gnd?r::?f:eacl? O“f":" L Rock wallaby :
| mean shorter huntin elephant numbers (South-west Australia) :
: |
I
|
|
|
I
I
' |
|

Sources: WWF, AFP  STRAITS TIMES GRAPHICS'




If greenhouse gases continue to get pumped into the atmosphere at the current rate,
most of the Arctic basin will be ice-free by September 2040.




The 20 warmest years on record have been the past 22 years.




The main greenhouse gases responsible for global warming are CO2 and
Methane. 25% of these emissions come from energy production, 25% from
agriculture, 21% from industry and 14% from transportation.

Emissions by gas (global, 2018) Greenhouse gases by sector (global, 2018)
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Energy Production



By far the most progress is being made in energy production. Solar is already
the cheapest form of energy production.

The price of electricity from new power plants [N\l
Electricity prices are expressed in ‘levelized costs of energy’ (LCOE). in Data
LCOE captures the cost of building the power plant itself as well as the

ongoing costs for fuel and operating the power plant over its lifetime.
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Solar prices have divided by 10 per decade over the last 40 years, a whopping
10,000 decrease In price and continuing to decline.

————————————————————————————————————————————————————————————————————
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As aresult, people have underestimated the increase in penetration of solar
energy production =2 4.7% of 2022 production up from nothing in 2010.
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Most of the new electricity capacity added in 2023 in the US Is renewable, most
of which Is solar.

U.S. planned utility-scale electric-generating capacity additions (2023) /'\
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Because solar and wind are so cheap, utility companies are starting to install
them in large quantities.

Renewable power growth trajectories

Wind and solar generated 12% of global electricity in 2022 - and just wait for 2023
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However, when it comes to decarbonizing the grid, energy production is only half
of the solution since we need storage for nighttime use and cloudy days -
battery prices divided by 42 since 1991

' The price of lithium-ion batteries fell by 97%

Price of lithium-ion battery cells per kWh (logarithmic axis)
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And still dropping rapidly by 50% between 2023 and 2024...

Energy Storage System Prices Drop in China
Quoted China energy storage system prices more than halve in 2024

M Yearly delivery prices ' 2024 April quote
$300 per kilowatt-hour (real 2023)

2021 2022 2023 2024

Source: BloombergNEF, participants at the 12th Energy Storage International
Conference and Expo (ESIE). BloombergNEF
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Meanwhile energy density has improved 10-fold since the 1920s, and 5-fold since
the 1980s...

A century of gains

Battery energy density has improved 10-fold since the 1920s, and five-fold since the 1980s
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As aresult, energy storage installations tripled from 2022 to 2023.

Energy storage installations tripled

Battery installations tripled from 2022 to 2023, with forecasts revised significantly upward
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US battery storage capacity is expected to nearly double in 2024.

Updated 1/9/2023 to correct ownership of the Moss Landing Energy Storage Facility.

Annual U.S. cumulative installed battery capacity (as of November 2023) /‘\
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It’s already having an impact on how we power ourselves...
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Because of network and scale effects, we are nearing the point that solar +
batteries will be cheaper than all other forms of energy production = all new
capacity will be carbon free.

—————————————————————————————————————

Share of cumulative power capacity by technology, 2010-2027 Open &

————_Caal

Natural gas

Solarpv/
Wind

n

I /

Bioenergy

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

: Hydropower
|

|

|

|

: O 7 T T T
| 2010 2015 2020 2025
|

|

|

|

|

|

|

|

23



You are looking at a true technological revolution in progress, and it may come
faster should fusion or other solutions ever become commercially viable.

$100m raised $200m raised $600m raised

e —

.....
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SqoeA rac®

SYSTEMS
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While solar + batteries will be the winning combination with decreasing costs,
there are alternatives being worked on like gravity-based energy solutions.

Energy Vault or hydrogen-based grid scale storage
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Transportation
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A similar trend Is happening in transportation where most emissions come from
cars and trucks.

Global CO, emissions {rom transport

This is based on global transport emissions in 2018, which totalled 8 billion tonnes CO.,.
Transport accounts for 24% of CO, emissions from energy.
74.5% of transport emissions
come from road vehicles
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Real progress is being made with global new electric car sales being 14% of all
cars sold in 2022, up from 0% in 2010.

Share of global new car sales that are electric
This includes battery electric and plug-in hybrid. In 2022, more than 70% of new EV sales were battery electric.
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Most of these were fully electric, and sales grew 50% in 1 year from 2021 to 2022.
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Global sales of electric cars grew by more than 50% in 2022
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China and Europe are leading the way on electrification = 1 in 3 cars sold In
China and 1 in 4 cars sold in Europe are now electric.

Electric cars: Share of new car sales that were electricin 2022

This includes battery electric and plug-in hybrid cars.
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Electric cars are simpler to build and maintain than conventional cars given
they don’t have transmissions + are becoming cheaper.

Electric cars: explosive growth in sales are beating all previous projections

Each year, the International Energy Agency (IEA) publishes an ‘electric vehicle’ (EV) outlook, giving the latest global data, and
projections of sales to 2030. Over the last few years, these projections have increased because EV sales are growing much quicker
than expected. Electric cars are reaching market shares that weren't expected until 2030.

IEA EV Outlooks

2019 > 2022 2023
Share of new cars sales that are EVs

40% The IEA's 2022 Outiook projected EVs would reach 21% of new car sales by 2030
In its 2023 Outlook — one year later - it increased this to 36%
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While they are not a large source of emissions, progress is also being made on
electrifying aviation.

Archer’s eVOTL will fly 60 miles with four Developing a 100-seater electric jet.
passengers at speeds of 150mph

P Wright
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Argument against EVs are wrong -> some believe there are not enough
recoverable metals to build the batteries, which is extremely unlikely.

: Lithium: Cumulative demand by 2050 vs. global supply

I Global cumulative demand from 2022 to 2050 in a scenario that reaches net-zero emissions by

I 2050. 'Lower demand' is based on interventions such as mineral recycling and smaller batteries.
I Measured in millions of tonnes.
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12
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| Data Source: Energy Transitions Commission (ETC) » Mote: Reserves are resources that are economically viable to
| extract with current technologies. Both reserves and resources can increase over time as we discover new
| deposits.
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Estimated lithium sources has increased over time. We keep finding new lithium
deposits, and people are starting to realize the world is full of it, which may have led
to prices collapsing.

Lithium prices collapsed

China’s benchmark lithium prices fell 80% over the course of 2023
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Range anxiety Is becoming a non-issue as range Is rapidly increasing, alongside
charging stations to the point the chances of being stranded in your EV are very low.
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People also worry that mining minerals for EVs exploits poor countries.

Worries:
‘ Poor miners will be exploited

a Communities near the mines will experience environmental harm via industrial runoff

But:

Extracting and exporting mineral wealth is the main economic activity for many poor
countries, so demanding rich countries refuse to buy from them would just
Impoverish the countries

a We shouldn’t compare exploitation and pollution of EV mineral mining to an imaginary
degrowth utopia where everyone becomes a subsistence farmer with no need for
lithium or cobalt - the system we have set up to extract coal, natural gas, olil is far
more exploitative and damaging



Considering the quadrupling mineral demand necessary for green energy
transition, the amount of mining for fossil fuels Is orders of magnitude larger than
what we’ll need to make EVs.

Mining quantities for low-carbon energy are just a fraction of what
we mine for fossil fuels

Fossil fuel production in 2019
The world mines an equivalent of 15 billion tonnes of fossil fuels every year.

Natural gas 3 billion tonnes

Mineral mining for low-carbon energy*

The world mines 7 million tonnes of minerals for all low-carbon tech. In the IEA's Sustainable Development Scenario,
which is a rapid deployment of clean energy, this will be 28 million tonnes in 2040.

Production
in 2020 T milion tonnes

Projection
for 2040 28 million tonnes

“The total mineral production for solar, wind energy, geothermal, hydropower, electnc vehicles, battery storage, nuclear, and gnd networks
Data sources: International Energy Agency (IEA), US Energy Information Administration (ELA); BP. Author: Hannah Ritchie
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Industry
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Emissions from industry have long seemed insoluble because cement and steel
required ultra high temperature heat that could only be generated with hydrocarbons
-> but progress is being made.

Companies are using concentrated solar to create enough heat and focusing on carbon
capture at the factory to prevent emissions during production.
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While not directly linked to industrial, there are amazing applications of solar

using hydro panels to transform humidity in the atmosphere into drinking

water, even in dry desert environments - helping refugee camps and remote
communities.

40



Food Production



Progress is the slowest here - increase in meat consumption in the emerging
worlds Is worsening the issue because sheep and cows belch methane and
alternatives are not in their economic interest.

Without industrial food production

we could not sustain the 8B people

on the planet

* Impossible Foods of the world
will become cheaper, but are
highly processed

Long term solution will come from
lab grown meat like Upside Foods,
which hopefully with scale and
iteration can have the same
nutritional value for cheaper than
animal-made
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Decarbonization
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Despite the daunting facts, real progress is being made and humanity is rising to

the challenge.

Annual CO2 emissions

Carbon dioxide (CO:) emissions from fossil fuels and industry. Land use change is not included.
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Since 1990 US emissions have fallen by 20%...
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Despite the daunting facts, real progress is being made and humanity is rising to
the challenge.

FREn =7 — Real Gross Damestlc Product
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... While the US economy has more than doubled in real GDP.
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Consumption-based emissions cannot be offshored. US emissions from
consumption are flat over the past 40 years, while most of the increase In emissions In
China come from a consumption increase.
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Emissions due to outsourcing and offshoring are negligible.



Emissions are still growing in emerging markets and we have enough heat
accumulated in the oceans that we can expect temperatures to rise.
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Three blocs, two paths

US and EU emissions have declined this century; emissions elsewhere have not

20 gigatons of CO, per year

15
India

Rest of world
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Progress is happening as well with GDP growth decoupling from emissions in
China.

China India Africa Latin America
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And Bloomberg New Energy Finance thinks global emissions have peaked and
will decline faster from here on in.

Global Carbon Emissions May Have Peaked Last Year
Emissions fall by estimated 2% to 2.5% in 2024 in New Energy Outlook

/" Path tonet zero W US ™ Europe M China © Japan and South Korea ™ India ™ Rest of the world
40 billion metric tons of CO2

Previous declines

2000 ‘05 10 15 ‘20

Source: BloombergNEF New Energy Outlook 2024
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On top of that, progress is happening on decarbonization...

New carbon removal technology removes carbon dioxide directly from the atmosphere

@, - Carbon @CarbonCapture’“
ng ng
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Energy abundance leads to overall abundance especially with water and food.

51



The challenges we face are daunting, but
we are rising to the challenge and building
a better world of tomorrow, a sustainable
world of plenty.
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