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Carbon Tracker is an independent non-profit financial think tank funded by EU and US 

foundations interested in climate.

Mapping the transition for the fossil fuel industry

to stay within a “well below” 2 degrees budget.

To enable a climate secure global energy market by aligning

the capital markets with climate reality.
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Empower investors

to identify and switch 

off capital to the 

highest cost, highest 

carbon projects.

Work with

financial regulators to 

bring transparency on 

carbon and stranded 

asset risk and the fossil 

fuel risk premium.

Engage with 

companies to

re-assess both the 

viability of such 

projects and of their 

business model.

Educate mainstream 

financial markets and 

policy-makers 

over the risk 

of a disorderly 

transition.

Carbon Tracker Initiative – founded in 2011
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Fossil Fuel Investment Risks - Key takeaways 

1 The carbon budget

2

Stranded assets

3

Energy disruption

Climate science shows that there are finite limits to carbon 

emissions for any given warming outcome

Far more fossil fuel is available than fits within these limits –

higher cost assets run greater risk of destroying value in the 

energy transition

Falling renewable costs, air pollution and import 

dependency drives a tipping point that the suspending 

new investment in fossil fuels is clearly based on a financial 

imperative

4 Investors need 

to act

Investors lose money at the peak, not when the system has 

changed.  Engaging to stop fossil fuel expansion may 

reduce direct company balance sheet risks and prepare 

for managed decline
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What is the idea 
behind the ‘carbon 
bubble’?
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Fossil fuel emissions keep rising
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o Emissions: Steep rises in emissions 

from coal and oil in the 1960s and 

again in the 2000s. 

o Atmospheric CO2:  its the total 

accumulation of warming gases in 

the atmosphere that counts.

o Duration: Methane is short lived, 

but CO2 can remain for 200 years

o Concentration: at 416 ppm, carbon 

dioxide levels are higher than at 

any point in at least the past 

800,000 years.

Source: CDIAC data and www.co2.earth



Reminder: Global Carbon Budget; its tight!

• Total GHG Emissions 

define the warming 

outcome for the planet

• To stabilise warming, 

we must reach “Net 

Zero” emissions 

globally

• To achieve a 1.5°C 

warming outcome with 

66% chance there are 

just 7 years left at 

current rates
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We can’t 
burn it all 

Climate risk understood 

through the lens of 

stock exchanges 
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“…an easy and powerful bit of 

arithmetical analysis first published 

by financial analysts in the U.K. has 

been making the rounds…

(it) up-ends most of the 

conventional political thinking 
about climate change. And it 

allows us to understand our 

precarious position with…. simple 

numbers”. 

Bill McKibben, 2012

Carbon Tracker – Unburnable Carbon….



FINANCIAL 

REGULATION
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The carbon budget 

renders ‘the vast 

majority of reserves 

“stranded” – oil, gas 

and coal that will 

literally unburnable’.

The abrupt transition to 

a low-carbon future is
‘a financial stability risk’.

Mark Carney, 

Governor of the Bank 

of England, 2015



Banks and 
rating 
agencies 
write on 
stranded 
assets

“Carbon Tracker 
has changed the 

financial 

language of 

climate change.” 

2015
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From a 
standing 
start

To

Being 
central to 
the debate

STRANDED ASSETS…



Financial Footprint: the fossil fuel system is huge
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Source: CTI analysis



Energy Transition– massive change required

Source:  Smil, BP, DNV, Carbon Tracker
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• We have built up an enormous fossil fuel 

system over the last 200 years

• $10tn of energy supply infrastructure and 

$22tn of demand infrastructure

• 25% equity markets and 50% of non-

financial corporate bond markets

◦ Accelerated depreciations?

◦ Impairments and asset write-downs?

◦ Unexpected liabilities such as 

underfunded asset retirement 

obligations?

◦ Can incumbents pivot business models?



What does this all mean
for companies whose strategy is 
based on fossil fuel demand 
growth?
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Climate goals: the pathway to net zero matters

• Aggregate emissions => 
temperature outcome

• Net zero reached via many 
pathways 

• Temperature “overshoot” 
may not be reversible

• Negative emissions 
technologies unproven

Source: CTI analysis “Absolute Impact” (June 2020)

15carbontracker.org    |    @carbonbubble

Global annual net 
carbon emissions

(illustration)

Faster
Transition

Slower
Transition



IEA, 1.5CNZ = no new investment in fossil fuels 
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... Key scenarios in oil demand modelling 
expect climate failure
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The range of 

production 

scenarios.

Source: BP

Unburnable 

Carbons

Stranded 

Assets
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https://static.seekingalpha.com/uploads/2021/6/24/51523362-16245403297461855_origin.png


But steep O&G production declines required
under the new IEA 1.5 degree scenario

Financial Times, June 9th 2021
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Least cost approach to determine stranded assets
Net Zero Emissions means zero – no new projects
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• Investors want to know: 

Which assets are at risk 

of being stranded?

• Our approach is simple –

new assets assumed to 

compete on cost

• Cheapest project 

options fill supply gap; 

last project sets 

marginal breakeven 

price



Economics backdrop: how profitable is $70 oil? 
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Source: Goldman Sachs Global 

Investment Research. Annotated 

by Tom Randall/Bloomberg



Carbon Tracker’s least cost framework

o Relative positioning of projects 

on cost curve is crucial

o Lowest cost supply will be most 

competitive for reduced 

demand

o Modelling used to estimate 

which projects go ahead under 

demand constraint 

o Illustrates price impact 

mechanism
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Least cost approach to determine stranded assets
Net Zero Emissions means zero – no new projects
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• Investors want to know: 

Which assets are at risk 

of being stranded?

• Our approach is simple –

new assets assumed to 

compete on cost

• Cheapest project 

options fill supply gap; 

last project sets 

marginal breakeven 

price



Planning for BAU risks $1tn of capital
Very limited space for new projects in low-carbon world

Source: Rystad Energy, IEA, Carbon Tracker analysis, September 2021

• Most project options not 
needed in low-carbon 
scenario

• Shale oil most exposed 
theme

• Deepwater projects 
higher risk

• Virtually no new oil sands

• Much like with 1.5°C, 
shale oil fares poorly in a 
1.65 world
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Source: Rystad Energy, IEA, Carbon Tracker analysis
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• Company capex exposure 
reflects portfolio project 
options

• Theme results echoed 
(deepwater, shale, oil 
sands)

• Projects outside STEPS 
portion (red bars) may still 
be up for sanction

• Majors’ positioning 
matches emissions goals 
ranking (Absolute Impact 
2021 report)

O&G Company exposure varies significantly



OIL AND GAS MAJOR EXPOSURE

to stranded asset risk in a low-carbon world
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Carbon Tracker 

analysis: potential 

O&G spending

(2019-2030) on new 

projects outside a 

1.6˚C pathway.



Despite overhang, O&G exploration continues
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Source: Oil & Gas Journal, June 2021

Source: Nasdaq, June 2021

Equinor, Shell, 

Vår Energi (Eni 

owned), OMV

All have net zero 

2050 targets

Chevron, 

TotalEnergies, 

Qatar 

Petroleum, 

Staatsolie



Sample of O&G current projects ‘outside of the 

carbon budget’
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Source: Rystad Energy Group, CTI analysis, ””Breaking the Habit” (2019)

A selection of 

the largest 

projects 

sanctioned in 

2018 outside 

SDS budget (by 

a margin):



Carbon Tracker ‘Absolute 
Impact’ Company Ranking

• Hallmarks used to produce relative 

ranking of company goals

• Coverage and scale of absolute emissions 

reductions to 2030 critical

• “Net zero” targets vary significantly 

between companies

• Clear Atlantic divide; within Europe 

approaches vary too

• All companies invoke on CCUS / NETs –

unproven at required scale

Source: Company Disclosures; CTI analysis
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2021 Ranking
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Source: ‘The Scotsman’ 14/16/25 October 2021

Political narrative is changing however….
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Source: ‘Rystad Data, Carbon Tracker Analysis, November 2021

Cambo project fails ‘economic test’ and is 
unaligned with Paris goals 
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Speed of energy 
transition

1.Peaks happen when new 
technology take all 
incremental growth

2.Investors lose money at the 
peak, not when the system 
has changed
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Cost of Capital: Fossil Fuels vs Renewables
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Source Bloomberg Nov 2021



Technology Distruption: Reshaping the Global 
Energy Landscape
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Solar costs have fallen more than any other major 

energy source 
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The IEA 1.5 
degree 
scenario: key 
milestones in the 
pathway to net 
zero

“No new 
investment 
needed in oil, 
gas and coal”

Source: IEA Net Zero Scenario May 2021
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The undeniable economic advantage of renewables
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Cheapest source of new bulk electricity generation by country  (2H 2020)

• The economic potential of solar and 

wind today is 50 times global energy 

demand and it will be 100 times by 

the end of the decade.

• World has a global technical potential 

of 6,700 PWh of renewable energy 

potential, which helpfully is 6,700 bn 

MWh. So even if you ascribe just $10 

per MWh, renewable energy potential 

is $67tn, about the same size as 

global GDP.

• For the UK, it is 11 PWh so $110bn at 

$10 per MWh, which is around 10% 

of GDP



Emerging markets the key beneficiaries

Source:  EIA, Solargis, NREL
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Solar and wind energy potential as a multiple of energy demand

• And the greatest beneficiaries 

are the emerging markets

• They are superabundant in 

renewable energy resources.  

With up to 1,000 times as 

much as their energy demand 

today.

• This is the new development 

tool to enable them to obtain 

energy and justice.

• And saves them from high 

fossil fuel import costs.



Source:  Carbon Tracker
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How Equity Markets React at the Peak.  Theory

By the time volume peaks, 

share prices have already 

fallen a long way

• Equity markets discount 

future expected profits

• When they see a turning 

point they therefore derate 

stocks and sectors.

• And by the time volume has 

peaked, price is already 

down a long way



Why does the peak matter so much?
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o Incumbents expect growth 

and they build for growth

o But challenging technologies 

will take that growth, so 

incumbent demand starts to 

fall

o Thus, opening a gap 

between capacity and 

demand ... that creates 

overcapacity and hence 

stranded assets ...



Markets have not been kind to 
peaking industries  

Energy sector as a share of the 
S&P500 Index 
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How equity markets react in practice: They fall
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Energy 
Transition: 
Incumbent 
Response

“The Five 
Stages of 
Decline”
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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



FINANCIAL OUTLOOK FOR COAL OVER NEXT 20 YEARS
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Average operating cashflow of global coal capacity from 2018 to 2030

• In 2019, 46% of the 

global coal fleet may 

have already been 

cashflow negative (i.e.

the operating costs are 

greater than 

revenues).

• By 2030, this could 

increase to over half of 

the global coal fleet.
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Source: Earth to investors (2018)



For more information visit:

www.carbontracker.org

@carbonbubble

Thank you for listening

mcampanale@carbontracker.org


