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“You hear that Mr. Anderson? That is the 
sound of inevitability"

Agent Smith – The Matrix (1999)



THE RISE AND RISE OF CLEAN TECHNOLOGY

"Investors are waking up to the 
biggest investment opportunity in the 
history of  the world…In economics, 
things take longer to happen than you 
think they will... and then they happen 
faster than you thought they could.”
Al Gore



The new energy 
technologies of 
solar, wind,
storage and EV 
batteries are not 
just cheap, they 
are now 
manufactured 
at a huge scale 
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In 2022,

EU wind and 
solar 
generates 
more than gas 
for the first 
time
Source: Ember, 2023

Source: annual electricity data, Ember



5Source: FT: 27th February 2023)



S-curve innovations are driving the energy transition
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Solar
panels

Wind
turbines

Lithium-ion
batteries

Each declined in cost by 90% 
over the past 2 decades



Electric Vehicle Sales: S-Curve Oil Substitution Risk

7carbontracker.org    |    @carbonbubble

UK New Vehicle Sales – BEV & ICE Market Share

Source: newautomotive.org/CTi
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Global investment in low-carbon energy surpassed 
$1 trillion for the first time in 2022

Source: BloombergNEF

Global investment in energy transition by sector



Exponential Energy Change Is All around Us

9Source: BNEF, BP; Note: CAGR is the compound annual growth rate over the sample time period
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This Pattern of Growth Has Been Seen Many Times

10Source: Comin & Hobijn via OWID (L); Grubler (R)

Infrastructure systemsIndividual products

Rapid exponential growth along S-curves is a standard 
characteristic of successful new technologies.

S-curve-type growth even applies to infrastructure.

Technological adoption by household in the United States Share of maximum size in the United States



Fossil Fuel Demand Will Ultimately Collapse
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Source: Rystad; Note: Light to dark: 1.5°C to 2.2°C

Coal demand is reaching the end of its 
plateau and is about to decline 

steeply.

Oil demand reached its peak in 2019 and 
is bouncing along the plateau.

Gas demand is still rising, but the peak is 
near.
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The range of production scenarios

Unburnable 
Carbon /
Stranded 
Assets

Source: BP

Fossil fuel companies plan for climate failure



Energy 
Transition: 
Incumbent 
Response

“The Five 
Stages of 
Decline”
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Carbon Tracker’s Research Freely Available 
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www.carbontracker.org



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.’

Disclaimer



www.carbontracker.org



SDS (1.65°C)
Fast Transition

STEPS (2.7°C)
Slow Transition

Cost curve of global potential oil project options
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Projects at risk of stranding

Oil demand/supply (mmbbl/d)

Relative price impact of 
lower demand

Oil Price Implications of the transition


