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The technology revolution

Solar PV module prices and Onshore wind turbine prices and Lithium-ion battery prices and
cummulative installed capacity cummulative installed capacity demand
$/W (2019 real) Sm/MW (2019 real) $/kWh (2019 real)
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Gives the economic advantage to renewables

Cheapest source of bulk generation (2H 2020)

New-build solar, wind, coal and gas
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It just keeps getting better

LCOE of new PV and onshore wind vs running costs of existing coal and gas
In China

CCGT

Coal

LCOE ($/MWh, 2018 real)

Source: BNEF
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The revolution Is spreading to transport

Lithium-ion battery pack price (real 2020 $/&Wh)
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Supercharged by politics

Carbon emissions and government targets (Mt CO2)
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With an emerging market leapfrog
Solar capacity (GW)
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Hits a massively inefficient fossil fuel system

Estimated U.S. Energy Consumption in 2019: 100.2 Quads LL% haa\gg%r;fel_‘_l’.ti)\éegpo%e
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Source: LLNL March, 2020. Data is based on DOE/EIA MER (2018). If this information or a reproduction of it is used, credit must be given to the Lawrence Livermore National Laboratory

and the Department of Energy, under whose auspices the work was performed. Distributed electricity represents only retail electricity sales and does not include self-generation. EIA

reports consumption of renewable resources (i.e., hydro, wind, geothermal and solar) for electricity in BTU-equivalent values by assuming a typical fossil fuel plant heat rate. The

efficiency of electricity production is calculated as the total retail electricity delivered divided by the primary emergy input into electricity gemeration. End use efficiency is

eatimated as 65% for the residential sector, 65% for the commercial sector, 21% for the transportation sector and 43% for the industrial sector, which was updated in 2017 to reflect
DOE's anslysis of manufscturing. Totsls may not equal sum of components due to independent rounding. LLNL-MI-410527
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Which falls to pay for its pollution

CO2 tax rates and usage
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Most countries import fossil fuels

Share of population and share of oil exports (2017)
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Means peak fossil fuel demand
Primary energy supply (EJ)

Source: DNV GL 2020
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Which leads to stranded assets

Peak demand

UUUUPPPPPREE * Incumbents expect growth
11T and they build for growth

« But as challenging
technologies take that
growth, so incumbent
demand starts to fall.

« Therefore, you get a gap
opening up between
capacity and demand. That
IS overcapacity and hence
stranded assets.

Demand

randed assets

Incumbent actual sales

Challengers

201 9 Time Source: Carbon Tracker
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Lower rents and profits
+ Overcapacity means lower

prices for everyone. So the
entire industry faces lower
volume and lower prices.

Full cost price

A High price

Price

* In this chart you shift from the

| full cost price equilibrium point
Variable cost to the variable cost equilibrium
New point with lower volumes.

equilibrium
price

o— « And that means, lower profits for
Incumbent fossil fuel companies

- o as well as lower rents for the
volume volume > petrostates.

Low price
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Volume
Source: Carbon Tracker
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And equity market underperformance

One sector after another...

S&P 500 —Bloomberg EMEA oil services index =——Bloomberg world coal index MSCI Europe utilities index
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The fossil fuel system Is huge

Area

Asset value ($tn)

Flow value ($tn)

Fossil fuels

Supply infrastructure

Physical infrastructure

Demand infrastructure

Financial markets
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There Is a lot more disruption to come

demand peaked
Fossil fuels / Qil
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Incumbents are in denial

Annual solar additions (GW)
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CCS Is a false solution

2030 abatement cost curve

Abatement cost, EUR/CO_ e
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What can you do

* Ignore the incumbent forecasts for the future of energy
* This is a risk issue not an ESG issue
* Plan for structural change not cyclical

« Assume a structural decline in fossil fuel prices with cyclically
around that.

« Assume rising costs of carbon

* Increase discount rates

« Short the losers. There are many more to come.

* Find the winners. Whole new sectors need to be built.

‘ arbon Tracker
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Appendix 1: The long derate of the fossil fuel sector

Share of the energy sector in the S&P 500
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2020: the year the market woke up

Fossil fuels sctor performance vs renewables from Jan 2020
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How COVID brought forward peak demand

Energy demand by sector: Shell Sky Scenario 2021

— Ol - Coal Gas - Bioenergy Solar — Wind - Nuclear — Hydro - Geothermal

Source: Carbon Brief from Shell Sky Scenario
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Where are the new energy resources

Long-term average of photovolaic power potential (PVOUT)
Dadly totals: 20 24 28 32 36 40 L4 48 52 56 6.0 6.4
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Source: Solargis
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How technology transitions work

100%

75%

Penetration level of new technology
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(Carbon Tracker

THE PHASES OF THE TECHNOLOGY SURGE
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Disclaimer

Carbon Tracker is a non-profit company set up to produce new thinking on climate risk. The organisation is
funded by a range of European and American foundations. Carbon Tracker is not an investment adviser, and
makes no representation regarding the advisability of investing in any particular company or investment fund or
other vehicle. A decision to invest in any such investment fund or other entity should not be made in reliance on
any of the statements set forth in this publication. While the organisations have obtained information believed to
be reliable, they shall not be liable for any claims or losses of any nature in connection with information
contained in this document, including but not limited to, lost profits or punitive or consequential damages. The
information used to compile this report has been collected from a number of sources in the public domain and
from Carbon Tracker licensors. Some of its content may be proprietary and belong to Carbon Tracker or its
licensors. The information contained in this research report does not constitute an offer to sell securities or the
solicitation of an offer to buy, or recommendation for investment in, any securities within any jurisdiction. The
information is not intended as financial advice. This research report provides general information only. The
information and opinions constitute a judgment as at the date indicated and are subject to change without notice.
The information may therefore not be accurate or current. The information and opinions contained in this report
have been compiled or arrived at from sources believed to be reliable and in good faith, but no representation or
warranty, express or implied, is made by Carbon Tracker as to their accuracy, completeness or correctness and
Carbon Tracker does also not warrant that the information is up-to-date.’
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Thank you for listening

For more information visit:
www.carbontracker.org

YW @carbonbubble
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