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Carbon Tracker: Financial Think Tank

Covering key research themes...

* Financial and strategic implications of the energy transition
* Assessment of corporate climate-alignment

* Key considerations for financial regulators and policymakers

...within a range of tailored research products

1. Reports, notes and blogs 2. Analytics & Data 3. Company Profiles

T-Totalbnergies Assessment Summary
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Downloadable data on our website
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The window of time to achieve the goals of the Paris Agreement is rapidly
shrinking, and yet oil and gas companies are still failing to take the requisite

actions to align their activities with Paris.

Meanwhile, investor demand for assessments of climate alignment is growing:
more and more investors with a ‘universal owner’ investment perspective are
recognising the risks that climate change poses to their wider portfolios, while

others are seeking for their investments to be managed ‘sustainably".

Investors can also use climate alignment assessments as a proxy for transition

risk exposure to low carbon future scenarios.

This report provides investors with climate alignment and transition risk

exposures for 25 of the world’s largest listed oil & gas companies.

The note is aimed at portfolio managers, analysts, sustainability & stewardship

teams. It provides:

« Our first Combined Alignment Assessment, which identifies the leaders and
laggards on Paris alignment, assessed according to Carbon Tracker's key
metrics:

o Investment Options

o Production plans
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FIGURE 3: COMPATIBILITY OF POTENTIAL NEW UPSTREAM PROJECTS WITH MODERATE AND SLOW
TRANSITION SCENARIOS - EXTENDED COMPANY UNIVERSE
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Clean technology revolution displaces fossil
fuel use for heat, power and transport



Inevitable Energy Transition: Key Messages
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The fossil fuel industry is facing an irreversible decline in demand  driven by
technology revolution & accelerated by policy action.

Lower demand & price for fossil fuels impacts government revenues,
regardless of production costs — all O&G exporting countries will be affected.

Most petrostates would see over 50% of expected O&G revenue lost under a
moderate-paced energy transition.

Fragile O&G dependent states need international support to diversify their
economies away from fossil fuels, and support green economic growth.

Reduction in future revenues increases debt and impacts creditworthiness of
countries, with implications for sovereign markets.



The two visions of the
energy future

The old commodities narrative of business-as-usual: reducing
fossil fuel demand will be slow, expensive, and painful

The old guard’s energy outlook
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The narrative of exponential and beneficial
change: a shift to a cheaper, faster, and distributed energy system

The new technology insurgent’s energy outlook
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Capital has poured into cleantech

Global investment in energy transition, by sector
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Source: BloombergNEF. Note: Start years differ by sector but all sectors are present from 2020 onwards; see
Methodology for more detail. Most notably. nuclear figures start in 2015 and power grids in 2020. CCS refers to
carbon capture and storage.



Cleantech Spending May Hit Record Despite Trump

FIGURE 1 FIGURE 2
Clean investment by quarter Actual clean investment as a share of total US private investment
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Technology transformation ends the fossil fuel system

'Investors are waking up to the
biggest investment opportunity in the
history of the world...In economics, o
things take longer to happen than you *°
think they will... and then they happen =~

faster than you thought they could.”
Al Gore




Technologies beat commodities on costs

Manufactured technologies (e.g., solar and wind) enjoy cost learning curves; (fossil) commodities don’t

Historical costs of energy sources
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Source: Way et al. 2022. Individual fossil fuel technologies of course do have learning curves; but because of depletion and cartels, fossil fuel prices have not shown structural decline over time.

M\RMI



Clean energy technology costs has declined significantly
many below cost of hydrocarbon-powered generation, even on an LCOE-basis
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Technologies beat commodities on speed

*Manufactured technologies grow fast; commodities grow slowly

Electricity generation after reaching 100 TWh
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graphic is based on a chart by Nat Bullard. Nuclear technologies in 2024 have a 10—15 year lead time.



Incumbents have underestimated the speed of change

*Even neutral actors modeled in linear terms. But change has been exponential

New solar additions EV share of sales Battery sales
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Source: BNEF (solar and battery actuals), IEA STEPS for WEO forecasts , RMI annotation.



Solar and batteries are taking over

*Solar will shortly overtake every other type of capacity, and battery storage will leapfrog pumped hydro
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Leading to exponential growth in renewables

*Global solar generation has been doubling every 2-3 years, and battery storage capacity every year

Wind generation Solar generation Battery storage
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Source: IEA, BNEF; Note: CAGR is the compound annual growth rate between 2013 and 2023.



We are poised to electrify the rest of the system

*The global stock of EV cars and digital devices has been doubling every 2 years
Digitally enabled

Heat pumps EV cars EV trucks automated devices
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Source: IEA, Carbon Brief for heat pumps.



China has become the first major electrostate

*China has been electrifying at 10 percentage points per decade, nine times faster than the rest of the world

Electricity share of final energy
30% China

25%

20%

World
(ex China)

15%

10%

5%

0%
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Notes: lIASA data to 1971, IEA onward. M/ \RMI
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The world’s largest energy consumer is moving fast

*China is leading the way to patent, make, and deploy the energy technologies of the future

Patent Make Deploy
Battery manufacturing
Clean energy patents capacity Renewables Electrification
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Source: IRENA, IEA, BNEF. For more see X-Change: The Race to the Top.



China’s solar panel exports to global south have overtaken global north after

more than doubling in two years
Annual exports, gigawatts

[l Global north [l Global south
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China is the manufacturing hub of the transition

China dominates manufacturing of the key energy technologies of the future

Geographical concentration of current and announced manufacturing capacity, 2023-2030
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Electric Vehicle Sales: Chinese EV’s outsell ICE

New-energy vehicles just topped 50% of the Chinese car market for the first time

Share of passenger car retail sales in China, %

Combustion-engine vehicles
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@ Source: China Passenger Car Association carbonBrief



Global sales of combustion
engine cars peaked in 2018

B Electric cars B Non-electric cars
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Data source: International Energy Agency. Global EV Outlook 2024.
OurWorldinData.org/energy | CC BY



Dil displacement by region, 2023-2035
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EV’s could displace
between 5-8 mb/d by
2030 (2024 demand
forecasted at 83.4 mb/d)

https://www.iea.org/reports/global-
ev-outlook-2024/outlook-for-
battery-and-energy-demand
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What does this mean for O&G?



The risk of

overinvestment is very real
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Cost Curve of Potential Supply
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Cost Curve of Potential Supply
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Company risk exposure

varies significantly

C

Listed companies could spend
$1tn on new, un-needed,
assets => risk of financial
stranding

Cost curve approach;
expressed as capex-at-risk

Portfolio of project options
impacts risk exposure

Source: IEA, Rystad Energy, Carbon Tracker analysis
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Reserve Life for European O&G Majors (years)

BP’s O&G Reserves down to below 8 years, Shell at 9 years

Running low
Reserve life for European oil and gas majors (years)

- BP = Royal Dutch Shell Total Eni
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Source: Goldman Sachs

Financial Times: 7 November 2025



Less than half of O&G Industry’s unprecedented
cash flow is going back into traditional supply

Distribution of cash spending by the oil and gas industry, 2008-2022 o nIy a sma " fr ¢l Cﬁ on

100% ' G | .
Netdebtrepaid Of cash flow is
invested in clean
80% [ ]
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"Onies  2008-2022
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Source: GS2023 https://www.gold mansachs.com/intelligence/pages/what-
does-the-boom-in-oil-and-gas-projects-mean-for-energy-prices.html
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No one-size-fits-all strategy to navigate the
transition

Managed Decline  —

* Return capital to shareholders
* Dividends
* Share buy-backs

Diversification

* Renewable electricity generation
* Electricity distribution

* Decarbonisation services (CCUS)
* Chemicals

* Biofuels
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Companies need to plan for falling demand...

[ (I
1. Upstream production and development plans
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Flashing red lights all over the fossil fuel system

*As growth turns to decline

Fossil fuel capacity additions
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The fossil fuel system faces trillions in stranded assets

*Assets get stranded at the top of the market, and disruption is driven by price changes
Oil demand

Outlook R
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OPEC Outlook
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Source: Rystad Energy, OPEC, RMI.



Fossil Fuel Demand Will Decline

Fossil fuel demand faces a cliff edge. The key variable is the length of the plateau — short or very short

Global coal demand Global oil demand Global gas demand
Elfyr 250 | i
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Coal demand is reaching the end of its Oil demand reached its peak in 2019 and Gas demand is still rising, but the peak is
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Carbon Tracker has identified
40 petrostates which rely on
oil and gas revenue to
balance fiscal budgets

Nearly half derive over 40%
of total government revenue

from oil and gas

Several highly populated and
LDCs feature highly
dependent in our ranking,
including Angola and Nigeria

C

Oil and gas revenue, % of total petrostate revenue
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Venezuela
Turkmenistan
Iraq
Timor-Leste
Algeria
Qatar
Equatorial Guinea
Nigeria
Gabon
Congo
Angola
Azerbaijan
Chad

Oman

Libya

Saudi Arabia
Brunei*

UAE

Iran*
Kazakhstan
Trinidad and Tobago
Papua New Guinea
South Sudan
Sudan*
Bahrain
Russia
Norway
Kuwait
Malaysia
Myanmar
Ecuador
Egypt

Bolivia

“PetroStates of Decline’’ Dependence of oil and gas revenues
by country, as a % of total government revenue
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National oil companies should really question the viability

of future investments

Whilst lower cost producers
may appear less exposed
to a moderate transition...

... associated lower prices
will negatively affect
revenues for all producers.

And more destructive to
long term cash flows.
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Executive Summary

The energy system is being transformed by the exponential forces of
renewables, electrification, and efficiency.

The orthodox view of slow change is wrong. New clean technologies
beat old fossil commodities because clean technologies' costs fall over
time on learning curves, they are universal, and they grow quickly.

Exponential change has been remarkable in the past decade.
Cleantech costs have fallen by up to 80 percent, while investment is up
nearly tenfold and solar generation has risen twelvefold. Electricity has
become the largest source of useful energy, and the deep force of
efficiency has reduced energy demand by a fifth.

Change is led by China. Half the growth in cleantech is from China, but
exponential growth is also happeningin the OECD and across the Global
South as Asia electrifies.

Red flags across the fossil fuel system. New fossil electricity capacity
peaked in 2010, oil and gas capex in 2014, and internal combustion
engine (ICE) car sales in 2017. Fossil demand peaked for industry in 2014,
for buildings in 2018, most likely for electricity in 2023, and will shortly
peakin transport.

The drivers of growth are more powerful than the barriers. Falling
cleantech costs, the energy security of eternal renewables, Chinese
leadership, and a race to the top will continue to overwhelm a fragile
fossil fuel system which wastes two-thirds of its primary energy and fails
to pay for its externality costs.

So exponential growth of cleantech will continue. By 2030,
we will be installing 1,000 GW of solar a year and selling 6,000
GWh of batteries a year, making possible the COP goal of tripling
renewable capacity. Electrification rates will double to 0.5% a
year, and efficiency gains will increase to over 3% a year.

The fossil fuel system faces inexorable decline. Renewables
will drive fossil fuels out of electricity generation, electrification
will push fossils out of final energy, and efficiency will reduce
fossil waste. Some 75% of fossil fuel demand is exposed to
rapidly growing cleantech alternatives, so stranded assets are
inevitable.

Wider implications of change. The goals of the Paris
Agreement are feasible, and the Global South will continue to
leapfrog to cleantech.

This is the pivot decade. When cleantech costs become
irresistible, the renewable capacity is built, fossil fuel demand
reaches the end of its plateau, and the transition is priced into
markets.

Now is the time to act. We need to build out renewables and
electrify energy use, make good bets on small modular
technologies, and harvest the enormous efficiency opportunity.
The direction of change is inevitable, but the speed is up to us.



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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Gas and nuclear are the most expensive forms of energy

Levelised cost of energy (S/MWh)

Solar photovoltaic S43 @ §73

Wind onshore $70 @ 5116

Renewable mix - 90% electricity $106 @ $150

Wind offshore (fixed) $135 @ 3175

Nuclear large-scale S155 @ 2
Gas open cycle (large) $207 @ §27¢
Gas reciprocating S$238 @

Gas open cycle (small) S279 @

Nuclear SMR

Source: CSIRO GenCost 2024-25 - Table B.10 * Created with Datawrapper
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S&P 500 & sector performance
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| nves*m e ni Of U S D Notes: Companies included in this tracking are the Majors and selected others: ADNOC, CNPC (China National Petroleum
Corporation), CNOOC, Equinor, Gazprom, Kuwait Petroleum Corporation, Lukoil, Petrobras, Repsol, Rosneft, Saudi
Aramco, Sinopec and Sonatrach. The estimated share of total capex in 2021 is based on projects announced through 9
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4 ° 8 lllrl I I | o n ove r th e May 2021 and assumes that this pace of investment is maintained through the year.

Sources: |IEA calculations based on Bloomberg (2021); BNEF (2021), Clean Energy Pipeline (2021); company reports.
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Source: [EA July 2021 dataset that also includes the NOC's https: //www.iea.org /reports/world-energy-investment-2021
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