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Key Findings

We believe that companies cannot 
be considered “Paris-compliant” 
if they are prepared to sanction 
assets that would take the world 
past Paris limits.  Carbon Tracker uses 
a least-cost framework to understand which 
fossil fuel projects fit in a low carbon future 
on financial grounds, and which ones don’t. 
The focus is therefore both an economically-
rational way of delivering climate targets 
as well as the best way for companies to 
maximise shareholder value in the transition. 

We generally focus on investment behaviour 
as a key leading indicator, and have 
previously illustrated the extent to which 
current practice in the oil and gas industry 
falls short of this test. 

In this report we extend our analysis to 
incorporate new, detailed, carbon emissions 
estimates at the project level, using the IEA’s 
1.6°C Beyond 2 Degrees Scenario (B2DS) 
as the reference. There is increasing interest 
among investors and fossil fuel producers in 
setting ambitions relating to future emissions; 
we believe this analysis will be useful in the 
context of corporate target-setting.

• The ‘carbon bubble’ remains: 
global proved reserves of fossil fuels 
still significantly exceed that which can 
be burned to stay within Paris limits.

• We translate the macro global 
carbon budget to the company 
level and define “company carbon 
budgets” to provide aggregate limits 

for individual oil and gas producers, 
factoring-in the relative emissions-
intensity of different projects.

• Production and emissions 
reductions to 2040 are 
presented alongside capex numbers 
from Breaking the Habit (Sept 2019) to 
give a holistic framework covering the 
entire oil and gas industry.

• We estimate that as a group, the 
major oil and gas companies 
need to reduce production by 
35% to 2040 to stay within their 
B2DS budgets. Within this decline 
there is significant variation, from 
Shell (-10%) to ConocoPhillips (-85%) 
reflecting both current and future 
project mix. 

• Average carbon emissions 
reductions of 40% are required 
for the majors; this reflects that the 
analysis covers production from 
both oil and gas, with a relative 
‘shift to gas’ already factored in for 
many. 

• Companies who continue to sanction 
higher-cost projects which do not 
fit with a lower demand scenario 
risk destroying significant 
shareholder value through the 
creation of stranded assets, as well as 
contributing to the failure to achieve 
climate goals.
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• Companies can pursue different 
trajectories to meet their production 
reduction to 2040, however those that 
delay taking action carry a greater risk 
of being caught out. 

• Current company targets 
leave much to be desired. They 
commonly only include scope 1-2 
emissions (accounting for ~15% of 
lifecycle emissions for fossil fuels), are 
on an intensity rather than absolute 

basis, or only cover operated assets 
(meaning that a substantial portion 
of a company’s production may be 
excluded).

 
• We define the hallmarks of Paris 

compliance that a company target 
should incorporate as a pre-condition 
for it to be considered Paris compliant. 
No company currently meets 
these criteria. 

www.carbontracker.org
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The carbon bubble continues to 
inflate 
Although much has happened in terms of 
awareness of climate risks since Carbon 
Tracker’s seminal 2011 report, Unburnable 
Carbon: Are the World’s Financial Markets 
Carrying a Carbon Bubble?, unfortunately 
one thing has remained – the significant 
overhang of carbon in fossil fuel projects 
compared to that which can be safely burned 
while achieving global climate commitments. 

The current requirements under the Paris 
Agreement are that nations limit warming 
to “well below” 2ºC and “pursue efforts” for

1 Proved reserves as per BP’s Statistical Review of World Energy 2019. See footnote 10 from Section 3.

1.5ºC. For a 50% chance of success, carbon
budgets for 1.5ºC and 1.75ºC, irrespective 
of the trajectory taken, equate to 13 and 
24 years at current CO2 emissions levels. 
However, at current production levels and 
using data from BP’s Statistical Review of 
World Energy, proved reserves1 of oil and 
gas are around 50 years, and coal over 130 
years (Table 1).

While estimates of reserves may vary 
considerably, this illustrates the general 
point that there is more than enough carbon 
available to the world in fossil fuels to take it 
into dangerous climate territory, and hence 
that not all reserves can be safely burned.

Executive Summary

TABLE 1. FOSSIL FUEL RESERVES REMAINING 
AT CURRENT PRODUCTION LEVELS

FIGURE 1.  THE 2018 CARBON BUBBLE: 
RESERVES LIFE OF OIL, GAS AND COAL, 
AND CARBON BUDGETS

Fossil fuel
Remaining proved 
reserves, years left
at current production

132

51

50

coal

oil

gas

Source: IPCC, Global Carbon Project, BP, CTI analysis
Note: Remaining carbon budgets presented as remaining 2019+ carbon budget divided by estimated 2018 emissions. Remaining proved 
reserve lives presented as proved reserves as at end 2018 divided by 2018 production.

2

Coal proved
reserves

Gas proved
reserves

Oil proved
reserves



www.carbontracker.org

7

Company emissions limits are 
increasingly popular
In recent years, Carbon Tracker has focused 
on the risk of wasting capital on higher-cost 
projects that be surplus to requirements, and 
hence uneconomic in the energy transition. 
We continue to consider fossil fuel investment 
behaviours as of paramount importance in 
determining potential value destruction via 
“stranded assets”. 

In efforts to mitigate both climate damage 
and financial risk, investors are increasingly 
pressing oil and gas companies to set 
targets related to their emissions. We 
recognise the simplicity and enforceability 
of setting emissions parameters, and have 
previously provided high level estimates of 
carbon associated projects that we estimate 
to be uneconomic in various low carbon 
scenarios.

Using a financial framework to 
define carbon budgets to meet 
climate goals… 
In this report we extend our economic 
framework with detailed, project-level, 
emissions estimates for the oil and gas 
industry. 

We start by identifying whether each 
individual project is inside or outside 
an overall demand level, based on the 
competitive positioning of its production 
costs relative to other supply options. 

The emissions related to projects that fit 
within overall demand can then be rolled up 
to the level of the company that holds them 
in its portfolio, giving a least-cost optimised 
aggregate amount of emissions by company 
for the period 2019 to 2040. Each company 
is therefore attributed a finite amount of 
emissions, reflecting the finite limits of our 
planet.  

Our framework applies oil and gas demand 
pathways based on various scenarios 
published by the International Energy 
Agency (IEA). For this analysis, we focus on 
the IEA Beyond 2 Degrees Scenario (B2DS)
as a benchmark low carbon scenario, which 
we estimate is consistent with warming of 
c.1.6°C. 

… including adjustments to 
incentivise emissions intensity 
improvements
The aggregate carbon emissions defined as 
above are based on project-level emissions 
as estimated in the present day. We believe it 
is reasonable to expect fossil fuel producers 
in general to improve their emissions 
intensities over time. 

In particular, those that have relatively poor 
emissions intensities have more scope to 
decarbonise than the industry leaders. We 
therefore suggest an approach to translate 
these aggregate emissions into company 
carbon budgets by incorporating an 
adjustment relating to intensity.  Companies 
are therefore incentivised to reduce their 
emissions intensities whilst staying within an 
absolute emissions limit.

We also expect that companies should make 
efforts to reduce their emissions of non-CO2 
greenhouse gases, such as methane – these 
are outside the scope of this report.

Turning a company carbon 
budget into an emissions 
trajectory
However, a company carbon budget defined 
as an aggregate amount of CO2 may be 
difficult to use for practical purposes. To give 
these aggregate budgets further context, 
an assumption of a future trajectory can be 
overlaid such that point emissions figures 
at annual intervals are derived that are 
consistent with the overall budget. Figure 2 
shows a simple example of 2040 emissions 
estimates calculated using a linear trajectory.
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In total, the majors need to 
cut emissions by 40% and 
production by 35% by 2040
Based on our approach and a linear 
trajectory, to stay within their company 
carbon budgets based on the B2DS, the 
seven majors must together reduce their 
emissions by 40% to 2040.  For all seven, 
the only way to achieve future production 
reductions is by not sanctioning those project 
options that we estimate fall outside B2DS 
demand levels based on their production 
costs, and thus allowing existing production 
to decline without being fully replaced. 

As we have consistently argued, focusing on 
the lowest cost projects by definition results 
in a portfolio that is lower risk and higher 
return. Companies that restrict themselves to 
the subset of their portfolio that fits within a 
low carbon scenario will generate industry-
leading returns under any demand scenario, 

and run the least risk of destroying value in 
the energy transition. Hence, reductions in 
production are consistent with a shareholder 
return focus.

Within this overall decline, we see significant 
variation between the majors, with required 
2040 emissions reductions to meet B2DS 
budgets ranging from 15% (Shell) to 85% 
(ConocoPhillips) of 2019 emissions levels 
(Table 2).  This shows how significantly some 
companies will have to change over the next 
two decades to meet the goals of the Paris 
agreement.

• ConocoPhillips and ExxonMobil need 
to reduce production the most under 
B2DS based on the project options 
in their portfolios. ConocoPhillips’ 
production in particular is impacted 
by the lack of sufficiently low-cost 
projects in their portfolio to replace 
rapidly declining shale and tight liquids 
production. 

FIGURE 2.  2040 B2DS VS 2019 CARBON EMISSIONS FOR THE MAJORS

Source: Rystad Energy, IEA, CTI analysis
Note: 2040 projected emissions based on linear trajectory and B2DS company carbon budget. Company carbon budget figures are based 
on gross production, including government oil, so may not be directly comparable to net figures reported.
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• Shell and BP’s production levels 
are impacted the least under B2DS, 
although both still need to reduce 
production by 10% and 25% respectively 
to 2040.  

While the focus in this report is on the 
reductions required for the majors, for 
other companies – particularly those with 
undiversified portfolios – the picture may be 
even more stark. 

2 Carbon Tracker, “Breaking the Habit – Why none of the large oil companies are “Paris-aligned”, and what 
they need to do to get there”, Sep 2019. Available at https://www.carbontracker.org/reports/breaking-the-habit/

Linking investment practice and 
emissions targets
Both the company budgets presented 
here and the capex results from Carbon 
Tracker’s recent report, Breaking the Habit2  
(Table 2), are calculated using the same 
least-cost framework. They are therefore 
complementary and entirely consistent. 

Note that while Breaking the Habit focused 
on potential capex on unsanctioned projects 
only, as these assets are the most likely to 
be influenced by shareholders, the capex 
figures below refer to expenditure on both 
sanctioned and unsanctioned projects 
given that both categories of project will 
contribute to a company’s future emissions.

Company % of NPS 
Capex 

Outside B2DS 
to 2030

Minimum Production Reduction Minimum Emissions Reduction

2040
(vs 2019)

Annual 
Decline

2040
(vs 2019)

Annual 
Decline

ExxonMobil 60% - 70% 55% 2.4% 55% 2.4%

Shell 30% - 40% 10% 0.5% 15% 0.8%

Chevron 30% - 40% 35% 1.6% 35% 1.7%

BP 20% - 30% 25% 1.1% 25% 1.2%

Total 30% - 40% 35% 1.7% 40% 1.8%

Eni 30% - 40% 40% 1.8% 40% 1.9%

ConocoPhillips 40% - 50% 85% 3.8% 85% 3.9%

Subtotal - 
Majors - 35% 1.7% 40% 1.8%

TABLE 2.  SUMMARY RESULTS: NPS CAPEX OUTSIDE B2DS TO 2030 FOR BOTH SANCTIONED 
AND UNSANCTIONED PROJECTS. MINIMUM PRODUCTION REDUCTIONS TO 2040, AND 
CARBON EMISSIONS REDUCTIONS TO 2040 REQUIRED TO STAY WITHIN B2DS COMPANY 
CARBON BUDGETS

Source: Rystad Energy, IEA, CTI analysis.
Notes: “NPS capex outside B2DS” is defined as the amount of potential future capex (for both sanctioned and unsanctioned projects) for 
projects that fit within the IEA’s New Policies Scenario (NPS) that is not required under the IEA’s Below 2 Degrees Scenario (B2DS) over the 
period 2019-2030, expressed as a percentage.  If only capex for unsanctioned projects is considered, these numbers will be higher - see 
appendix of ‘Breaking the Habit’ for full results. Production and emissions reductions to 2040 are rounded to the nearest 5%. Linear decline 
assumed for both emissions and production reductions to 2040.

Carbon Tracker, “Breaking the Habit – Why none of the large oil companies are “Paris-aligned”, and what they need to do to get there”, September 2019.Available at https://www.carbontracker.org/reports/breaking-the-habit/ 
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Paris-compliant investment begets Paris-
compliant emissions; they are two sides 
of the same coin. Investors can therefore 
consider capex dollars and/or the tonnes 
of CO2 that result.  We continue to believe 
that a focus on investment practice is key to 
both maximising value and minimising risk 
in the transition, and contributing towards 
climate targets. However, we highlight that 
our approach is consistent with the setting of 
emissions targets as desired.

A comparison of capex, carbon budget 
and production metrics are shown below, 
although note that they are not directly 
comparable here due to different timeframes 
(capex results are presented based on the 
period to 2030, carbon production numbers 
to 2040) and other factors. Production and 
emissions reductions to 2040 are similar in 
scale, with differences reflecting emissions 
intensity of both current and potential future 
projects.

Competitive positioning remains 
key
Our analysis is based on a snapshot of 
current project portfolios, but companies 
are dynamic entities: they can act to shift 
the balance of their portfolio to reposition 
themselves on the cost curve. Indeed, we 
see the benefit of our approach being that 
investors and companies are free to make 
such changes. However, the scale of the 
required reduction in fossil fuel use and 
competition for the lowest cost assets means 
that production declines are inevitable.  

While these finite budgets can change at the 
company level e.g. due to M&A activity, an 
industry-wide race to reduce costs will not 
in itself solve the problem: those projects 
that are higher-cost on a relative basis will 
remain most at risk.  

3 85% based on Shell’s analysis.  See https://www.shell.com/energy-and-innovation/the-energy-future/what-
is-shells-net-carbon-footprint-ambition/faq.html

This analysis factors in current locally 
applicable carbon prices. While increased 
carbon prices in future may affect project 
costs, they will need to rise very significantly 
for this to materially reorder projects in or 
out of the budget (for example, a $40/t 
carbon price translates to an impact of just 
$1-2/bbl in upstream costs for the average 
oil project).  

We also highlight that the B2DS assumes 
significant deployment of carbon capture 
and storage (CCS), which is therefore 
incorporated into our analysis. To the extent 
that this development does not take place at 
the scale required, fossil fuel production cuts 
may need to be even steeper than assumed 
here. 

Current practice – industry 
targets generally ignore the 
bulk of emissions… 
In this report we have reviewed current 
company targets and ambitions, and find 
that for the majority of the major oil and gas 
producers these are on only a scope 1 and 
2 basis, crucially excluding the emissions 
related to the ultimate use of fossil fuels 
(e.g. combustion in a car engine).  These 
“scope 3” emissions make up by far the bulk 
(c.85%3) of full life-cycle CO2.

Therefore, if companies keep production at 
current volumes, even reducing (or offsetting) 
scope 1 and 2 emissions to zero would not 
provide sufficent reduction in overall carbon 
emissions to reach the levels needed to 
achieve climate goals. 

https://www.shell.com/energy-and-innovation/the-energy-future/what-is-shells-net-carbon-footprint-ambition/faq.html
https://www.shell.com/energy-and-innovation/the-energy-future/what-is-shells-net-carbon-footprint-ambition/faq.html
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…And may only apply to a 
fraction of their production
Furthermore, company targets frequently 
only apply to the portion of their production 
that they operate, which may only be 
a fraction of their total production. For 
example, Eni’s target only covers scope 1 
and 2 emissions for assets which are wholly 
owned and operated by Eni (<10% of Eni’s 
production based on analysis of Rystad 
Energy’s UCube database), and therefore 
only a small minority of full lifecycle 
emissions.

Our analysis covers all assets owned by a 
particular company on an equity basis. We 
believe that company targets should include 
substantially all of their production, even if 
companies feel they have little impact on 
emissions from particular assets. Better to 
have a target that is genuinely representative 
of the emissions from all production in which 
they have an economic interest, than a 
seemingly aggressive target which conceals 
inefficiently-run assets. 

Paris-compliance for companies 
must reflect finite limits 
inherently lacking from 
intensity targets
Some oil and gas companies (Shell, Total 
and Repsol) have set long-term ambitions 
relating to the carbon intensity of their 
energy production on a scope 1, 2 and 3 
basis.

By framing the targets in terms of CO2 
emissions per joule of energy produced, the 
companies leave space to continue emitting 
steady or even increasing levels of CO2 as 
long as they also add sufficient low-carbon 
sources of energy to their portfolios. 

While we welcome the inclusion of scope 3 
emissions, given the amount of emissions 
that can be released for a Paris-aligned 
scenario is finite, we do not see intensity-
based targets as the solution in themselves.

We understand that companies may be 
reluctant to set absolute targets in terms of 
tonnes of CO2 as they may anticipate M&A 
activity changing the size of the company; 
however, there is no reason that targets 
cannot be adjusted to take account of this. 
Our least-cost framework incorporates 
corporate activity and amends budgets 
when refreshed with new data.

A company can’t be “Paris-
compliant” if it sanctions 
projects that would take the 
world past Paris constraints
Carbon Tracker believes that fossil fuel 
producers cannot consider themselves 
compliant with the Paris Agreement if they 
are prepared to develop and sell oil, gas 
and coal from projects that would breach 
Paris limits.

Accordingly, we think that companies that 
wish to present themselves as “part of 
the solution” will need to commit to not 
developing assets that do not fit within a Paris 
budget.  Using an economic framework, 
this will require companies to focus on 
sanctioning only the lowest cost projects, and 
otherwise either returning capital to investors 
or redeploying it other sectors (depending 
on e.g. management skill and investor 
requirements on a case-by-case basis). 

As this report shows, for most this will mean 
getting smaller in terms of what is currently 
the core business.  While we see this as the 
best way to maximise returns and mitigate 
risk in the energy transition, it will require 
a significant change in mindset amongst 
company leadership.
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3.1  Carbon budgets

Explaining the carbon budget
In carbon dioxide terms, the ultimate level 
of global warming that will be experienced 
is determined primarily by the cumulative 
amount of emissions released into the 
atmosphere. The higher the total amount of 
carbon released, the higher the warming. 
Viewed in reverse, this leads to the concept 
of the “carbon budget” – a given quantity of 
carbon dioxide that can be released to result 
in a given climate outcome.

Needless to say, there are uncertainties 
involved in calculating carbon budgets, 
relating to both carbon and non-carbon 
factors. Furthermore, they are determined 
with regard to probability – a greater 
desired likelihood of success in achieving 
a given warming outcome requires a lower 
amount of emissions4. However, the carbon 
budget concept is a tool that effectively 
communicates important aspects of the 
science. 

A finite limitation on emissions 
The first key aspect is that there is a finite 
limit on the amount of carbon that can be 
released into the atmosphere. Modelled 
pathways to given temperature outcomes, 
particularly low ones, frequently allow 
emissions beyond this limit that must then 
subsequently be drawn from the atmosphere 
– a concept known as “overshoot”. Such 
models have been criticised for their 
reliance on technologies that are currently 
uneconomic or challenging to deploy at the 
necessary scale. 

4 For more detail see Carbon Tracker, “Carbon Budgets Explained”, February 2018
Available at https://www.carbontracker.org/carbon-budgets-explained/ 

A lower reliance on overshoot means that 
there is a lower amount of total emissions that 
can be released, and so potentially a faster 
underlying transition (with commensurate 
economic requirements). Given that a range 
of outcomes are possible, we use multiple 
scenarios in our analysis.

The second key aspect is that this means 
that, in order to stabilise global temperatures 
at any level of warming, be it 1.5°C, 2°C, 
5°C or even more, the planet must at some 
point reach a state of net zero emissions. If 
the cumulative stock of atmospheric carbon 
is still being added to, the temperature is 
still going up. Given that the planet cannot 
keep increasing in temperature indefinitely, 
this is purely a matter of when rather than if. 
We can plan for net zero and pursue efforts 
towards that goal, or nature can impose 
it on us; the former would most likely be 
preferable.

Accordingly, it is the finite limitations that are 
fundamental to climate science that frame 
Carbon Tracker’s thinking. Carbon Tracker 
uses a range of global carbon budgets, 
and pathways modelled as achieving those 
budgets, to understand the necessary shift 
from an assumption of continued growth in 
fossil fuel use and the implications for the 
financial system. The more stringent the 
budget, the greater the required changes.  
In this report we use the IEA’s Beyond 2 
Degrees Scenario (B2DS) as the focus low 
carbon case.

Introduction - the Carbon Bubble3

https://www.carbontracker.org/carbon-budgets-explained/ 
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Remaining carbon budgets
The most recent update to global 
carbon budgets was published by the 
Intergovernmental Panel on Climate Change 
(IPCC) in October 2018 as part of its Special 
Report on Global Warming of 1.5ºC5.

Remaining carbon budgets for limiting 
warming to given temperature outcomes at 
given likelihoods of success (percentile of 
probability distribution) are shown below. 
For context, 2018 CO2 emissions were 
estimated at 41.5 GtCO2 of which 37.1 
GtCO2 relate to fossil sources6.

Clearly, achieving lower temperature 
outcomes with greater probability of success 
will be extremely challenging (particularly 
given that a further c.30 GtCO2 will have 
been taken off these budgets from the start 

5 Available at https://www.ipcc.ch/sr15/
6 See Global Carbon Project, “Global CO2 emissions rise again in 2018 according to latest data”, December 
2018. Available at https://www.globalcarbonproject.org/carbonbudget/18/files/Norway_CICERO_GCPBudget2018.
pdf

of 2019 to the time of this report). Hence 
the different pathways – and the degree to 
which they include overshoot and required 
subsequent drawdown – become important 
considerations.

Non-CO2 greenhouse gases are 
outside the scope of this report
Other, non-CO2 greenhouse gases (e.g. 
methane) can have important warming 
effects. The scale of these non-CO2 
“forcings” is an assumption that goes into 
quantifying the remaining budget in CO2 
terms – the more methane expected to be 
released, the less space for CO2. This report 
focuses exclusively on CO2 emissions, and 
uses of terms like “emissions” refer to CO2 
only. Methane and other gases are out of 
scope, but it goes without saying that efforts 
to reduce pollution of all types are welcomed.

TABLE 3.  CARBON BUDGETS FOR START OF 2019 ONWARDS

Source: IPCC, Global Carbon Project, CTI analysis
Note: The above table reflects an approximate 40 GtCO2 deduction from IPCC figures for 2018. 2018 emissions were estimated at 41.5 
GtCO2 by the Global Carbon Project.

Remaining carbon budget 
2019+, GtCO2 

(50% chance of success)

Warming
since
pre-industrial

Remaining carbon budget 
2019+, GtCO2

(67% chance of success)

2.0ºC

1.75ºC

1.5ºC

1000

540

1460
1130

760

380

https://www.ipcc.ch/sr15/
https://www.globalcarbonproject.org/carbonbudget/18/files/Norway_CICERO_GCPBudget2018.pdf
https://www.globalcarbonproject.org/carbonbudget/18/files/Norway_CICERO_GCPBudget2018.pdf
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3.2  The carbon bubble 
and stranded assets

In 2011, Carbon Tracker published 
Unburnable Carbon: Are the World’s Financial 
Markets Carrying a Carbon Bubble?7. The 
report compared the global carbon budget 
to global reserves of fossil fuels to make 
a simple point – that there is sufficient 
carbon contained within known deposits 
of fossil fuels to take the world beyond its 
climate commitments. Furthermore, it wasn’t 
even close – carbon dioxide contained in 
aggregate reserves of fossil fuels (and in 
particular coal) were around 5 times the level 
that could be emitted compared to a world 
of 2ºC warming based on the prevailing 
assumptions. 

The implication is, therefore, that if 
companies and governments attempt 
to develop all these reserves, we will 
collectively fail in our climate goals by a 
long way; or alternatively if we do make 
good on our commitments, that a significant 
proportion of fossil fuel projects will be 
surplus to requirements. These projects may 
either a) not be produced, being literally 
“unburnable”; or b) be developed and fail 
to deliver adequate returns for investors, 
becoming “stranded assets”.

7 Available at https://www.carbontracker.org/reports/carbon-bubble/
This report applied the carbon budget analysis from Meinhausen et al. (2009) (Potsdam Institute). Subsequent analysis 
in 2013 included updated carbon budgets developed by the Grantham School of Climate Change and the Environment 
at LSE, led by Lord Stern.
8 The Guardian, “Mark Carney: most fossil fuel reserves can’t be burned”, October 2014. Available at 
https://www.theguardian.com/environment/2014/oct/13/mark-carney-fossil-fuel-reserves-burned-carbon-bubble 
9 For example, BP Group Chief Economist Spencer Dale has noted that “Existing reserves of fossil fuels – i.e. 
oil, gas and coal – if used in their entirety would generate somewhere in excess of 2.8 trillion tonnes of CO2, well in 
excess of the 1 trillion tonnes or so the scientific community consider is consistent with limiting the rise in global mean 
temperatures to no more than 2 degrees Centigrade. And this takes no account of the new discoveries which are being 
made all the time or of the vast resources of fossil fuels not yet booked as reserves.”
See https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/news-and-insights/speeches/new-
economics-of-oil-spencer-dale.pdf

Carbon bubble refers to the clear 
carbon overhang of available fossil fuels 
beyond what can be burned in 2°C and 
lower scenarios; there is a lively debate 
about the financial implications.

Unburnable carbon refers to fossil fuel 
energy sources which cannot be burned if 
the world is to adhere to a given carbon 
budget.

Stranded assets are now generally 
accepted to be fossil fuel supply and 
generation resources which, at some time 
prior to the end of their economic life, are 
no longer able to earn an economic return 
(i.e. meet the company’s internal rate of 
return), as a result of changes associated 
with the transition to a low-carbon 
economy.

3.3  The current picture

Since then, recognition of this overhang 
has come a long way. Most famously, 
Mark Carney, the Governor of the Bank of 
England, has warned that “vast majority 
of reserves are unburnable” in a world 
of limited temperature increases8. This 
arithmetic is also recognised within the 
fossil fuel industry9. Despite this increase 
in awareness however, the picture doesn’t 
seem to have changed a great deal.

https://www.carbontracker.org/reports/carbon-bubble/
https://www.theguardian.com/environment/2014/oct/13/mark-carney-fossil-fuel-reserves-burned-carbon-bubble 
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/news-and-insights/speeches/new-economics-of-oil-spencer-dale.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/news-and-insights/speeches/new-economics-of-oil-spencer-dale.pdf
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The below chart shows the ratio of current 
production compared to global proved 
reserves10 for the fossil fuels (based on BP’s 
Statistical Review of World Energy) to give a 
hypothetical “reserves life” in years. 

10 Proved reserves as per BP’s Statistical Review of World Energy 2019. BP notes that they are “taken from 
government sources and published data.” BP further states that proved reserves are “Generally taken to be those quan-
tities that geological and engineering information indicates with reasonable certainty can be recovered in the future 
from known reservoirs under existing economic and operating conditions. The data series for total proved oil reserves 
does not necessarily meet the definitions, guidelines and practices used for determining proved reserves at company 
level, for instance as published by the US Securities and Exchange Commission, nor does it necessarily represent BP’s 
view of proved reserves by country.”

This is then compared to the comparable 
figures for allowable emissions – the carbon 
budgets for various probabilities divided 
by the current rate of production, to yield 
a hypothetical number of years at flat 
emissions rates until the budget is exceeded.

Fossil fuel
Remaining proved 
reserves, years left
at current production

132

51

50

coal

gas

oil

Warming since
pre-industrial

Remaining carbon 
budget, years left at 

current emissions 
(50% probability)

Remaining carbon 
budget, years left at 

current emissions 
 (67% probability)

35 27

24 18

13 9

2.0ºC

1.75ºC

1.5ºC

TABLE 4.  GLOBAL 
CARBON BUDGET - 
YEARS REMAINING 
AT CURRENT 
PRODUCTION
LEVELS

TABLE 5.  FOSSIL 
FUEL RESERVES 
REMAINING 
AT CURRENT 
PRODUCTION
LEVELS

Source: IPCC, Global Carbon Project, BP, CTI analysis

Note: Remaining carbon budgets presented as remaining 2019+ 
carbon budget divided by estimated 2018 emissions. Remaining 
proved reserve lives presented as proved reserves as at end 2018 
divided by 2018 production.
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This can also be presented as a time 
series, showing how these “life times” have 
developed over time (Figure 3). While the 
carbon budget has steadily depleted as we

have continued to emit increasing levels of 
carbon dioxide, fossil fuel proved reserves 
have remained steady as the industry has 
continued to find and develop new projects.

FIGURE 3 – THE CARBON BUBBLE: PROVED RESERVES OUTSTRIP GLOBAL CARBON BUDGETS

Source: BP, Global Carbon Project, IPCC, CTI analysis

Notes: Reserves, production and emissions data taken from BP’s Statistical Review of World Energy. ‘Life’ of reserves is defined by total 
annual proven reserves divided by annual production rates. Carbon budget years remaining is calculated as remaining carbon budget 
divided by annual emissions. Carbon budget data relates to total emissions (i.e. including industry and land use changes as well as energy 
sector) and sourced from the IPCC’s Special Report on Global Warming of 1.5 °C (October 2018), divided by total annual emissions 
sourced from the Global Carbon Project. Prior years’ remaining budget back-calculated from this point.
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Some key conclusions jump out:

• There is an overhang in all three fossil 
fuels. From 2019 onwards, the carbon 
budgets for 1.5 and 1.75 degrees 
equate to 13 and 24 years respectively.
However, proved reserves of oil and gas 
are over 50 years, and coal over 130 
years.

• The carbon budget is comfortably 
exceeded by proved reserves alone, 
at the global level. These are a subset 
of the amount of production that will be 
expected from the projects that these 
proved reserves pertain to. Including 
probable reserves or other resource 
categories11 would significantly add to 
the overhang.

• While the ongoing carbon budget is 
being progressively depleted with 
annual emissions, reserves levels 
have remained relatively robust. For 
example, while over 2011-2018 the 
remaining carbon budget for a 50% 
chance of 1.5ºC has fallen by 40% 
(retrospectively, based on new IPCC 
estimates), reserves of oil, gas and 
coal have increased by 3%, 4% and 
23% respectively.12 This is despite lower 
commodity prices than those prevailing 
in 2011-2014.

This chart is clearly a simplification, and a 
snapshot based on extrapolating the current 
production mix which will no doubt change 
over time. We further note that the proved 
reserve estimates collated by BP and used 
above are based on “government sources 
and published data”, but that estimates 

11 Later in this report we refer to our use of potential production estimates sourced from Rystad Energy. Such 
production is assumed to be from a range of differing resource categories; while in the near term this will be primarily 
from reserves, over time other sources of oil and gas will be developed in line with the industry’s normal business model.
12 While reserves lives for oil and gas in the above chart have fallen, this is a function of both increasing 
reserves and increasing production.
13 See for example Rystad Energy, “United States cements its position as world leader in oil reserves”, June 
2019. Available at https://www.rystadenergy.com/newsevents/news/press-releases/United-States-cements-its-position-
as-world-leader-in-oil-reserves/

from different sources exhibit considerable 
variation13.

However, the point of this simple analysis is 
solely to illustrate that there are more fossil 
fuels available globally than can be safely 
burned from a climate perspective, and 
accordingly that some fossil fuel assets do not 
comply with international commitments laid 
out under the Paris Agreement. It therefore 
follows that there may be a financial risk 
related to investing in such projects under 
assumptions of ever-growing demand for 
fossil fuels.

3.4  Translating the carbon 
bubble into actionable 
research – from reserves 
to least cost production

While the carbon bubble analysis accurately 
demonstrates the problem at a global level,  
it is less useful for detailed analysis and 
application to the company level for use by 
investors looking to understand carbon risks 
in their portfolios and/or challenge fossil fuel 
producers on their development plans.

Some of the shortcomings for this purpose 
are as below:

• It does not reflect the competitive 
positioning of those reserves. Carbon 
Tracker’s assumption is that the fossil 
fuel supply options that will end up 
ulimately fulfilling the limited demand 
(i.e. will “fit within the budget”) will be 
those with the lowest supply costs, out-
competing those that require higher 
commodity prices to be profitable. 
This was the key driver in the focus of 

https://www.rystadenergy.com/newsevents/news/press-releases/United-States-cements-its-position-as-world-leader-in-oil-reserves/
https://www.rystadenergy.com/newsevents/news/press-releases/United-States-cements-its-position-as-world-leader-in-oil-reserves/
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Carbon Tracker’s research since 2014 
using industry supply databases to 
allow a least cost allocation at the sub 
global level.

• A focus on reserves alone does not 
reflect the timing of when those reserves 
might be produced. For example, while 
producing Saudi Arabia’s proved oil 
reserves at current rates would take 
more than 60 years, in the meantime 
other companies will be exploring and 
developing new projects that aren’t 
included as proven reserves in the 
above chart. While many private sector 
companies may have reserve lives of 
more like 10-15 years, it does not mean 
they are “safe” as they continually seek 
to renew these reserves.

14 Breaking the Habit methodology document available at https://www.carbontracker.org/wp-content/up-
loads/2019/09/Breaking-the-Habit-Methodology-Final-1.pdf 

• It does not reflect the differing outlooks 
for the different fossil fuels. Depending 
on the assumed pathway used to get 
to a low carbon outcome, each of oil, 
gas and coal will face differing rates of 
demand destruction.

Therefore, Carbon Tracker extended the 
analysis to include project level economics 
based on industry-standard databases, and 
individual demand pathways for the different 
fossil fuels derived from different IEA climate 
scenarios, in order to come up with a more 
representative picture of how risks might be 
distributed in a decarbonised world. This 
framework underlies the analysis in the rest 
of this note, with a summary in Box “Least-
cost methodology overview”, and is detailed 
in the methodology document14 which 
accompanies Carbon Tracker’s Breaking the 
Habit report.

Least-cost methodology overview

Carbon Tracker’s general least-cost approach has been used since 2014 to identify 
those projects not needed under different climate scenarios. It forms the basis for a 
number of key reports such as 2 Degrees of Separation (2017, 2018) and Mind the 
Gap (2018), and recently updated in Breaking the Habit (2019) where the methodology 
is described fully.  The following is a brief summary as applied specifically in Carbon 
Tracker’s most recent work:

• We use development scenarios (described below), in particular those published 
by the International Energy Agency (IEA) and Intergovernmental Panel on Climate 
Change (IPCC) to define benchmark future global oil and gas demand over the 
period to 2040. Oil is modelled globally, with regional gas markets.

• Rystad Energy’s upstream oil and gas database, UCube, is used to provide details 
on potential supply at the individual project level from both sanctioned projects 
(those projects which are already on production or for which development has 
started) and unsanctioned projects (exploration discoveries, or undrilled targets).

• Potential supply is compared to demand under a given development scenario 

https://www.carbontracker.org/wp-content/uploads/2019/09/Breaking-the-Habit-Methodology-Final-1.pdf 
https://www.carbontracker.org/wp-content/uploads/2019/09/Breaking-the-Habit-Methodology-Final-1.pdf 
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3.5  Global carbon 
emissions

Carbon Tracker compares potential supply 
of fossil fuels to demand levels under various 
scenarios, using a least cost of supply basis 
to define sets of projects which fit within or 
outside each given level of demand.  This 
allows for company project portfolios to be 
assessed on a consistent basis and ultimately 
gives an indication of potential stranded 
asset risk.  See Carbon Tracker’s 2019 report 
Breaking the Habit for further discussion.

Historically from 2014, Carbon Tracker has 
shown its results in terms of production, 
capex associated with that production, and 
an approximate estimate of associated 
carbon. Expressing results in terms of capex 
allows for comparison on a financial basis 
between companies and has become a 
focus metric. 

However, both capex and value metrics (e.g. 
NPV) are affected by significant changes 
in the oil price, itself a highly complex 
interaction between supply and demand 
amplified by geopolitical actions. Absolute 
values will fluctuate in response to changing 
oil prices, for example capex will be affected 
through varying contractor prices such as rig-
rates and manufacturing costs. For this and 
other reasons, we generally recommend that 
companies are compared on a relative basis 
rather than focusing on capex in absolute 
dollar terms.

The advantage of viewing the project set 
in terms of absolute associated carbon 
emissions is that it provides a budget broadly 
invariant to oil price fluctuations: total 
estimated emissions for each project are 
fixed to a greater degree (although changes 
in oil prices may still affect ultimately realised 
emissions due to e.g. less infill drilling or 
earlier than expected abandonment). In 

• Unsanctioned projects are ranked by breakeven cost, at a common internal rate of 
return, to generate a supply curve. These are then used to fill remaining demand 
on a least-cost of supply basis.

• Each project is then categorised as being inside / outside the specified level of 
demand under each scenario. Projects with particularly high breakeven costs 
(determined relative a further reference demand level) are excluded from analysis 
entirely.

• Projects are aggregated by project owner (company) to indicate the percentage of 
each company’s capex that might / might not go ahead under each scenario based.  
This gives an indication of the financial implications for each company and allows 
comparison between companies on a consistent basis.

Development scenario overview

This report focusses on the IEA Beyond 2 Degrees Scenario (B2DS) – we estimate that 
our interpretation is approximately consistent with a 50% chance of 1.6ºC warming.

We have also previously referred to the IEA Sustainable Development Scenario (SDS) – 
noted by the IEA to be comparable to other published scenarios in the range 1.7-1.8ºC 
in terms of trajectory over the period to 2040 (with no probability estimate provided).
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this report, we use detailed, project-level 
estimates of carbon emissions calculated 
by Rystad Energy. There may be emissions 
variations between reported numbers and 
Rystad numbers, however by using Rystad 
data we are able to compare projects 
(and companies) on a consistent basis. 

Figure 4 shows the total projected carbon 
emissions to 2040 associated with oil 
projects that go ahead under each 
scenario.  This analysis assumes that 
projects which have been sanctioned 
(post final investment decision,
 

or FID) continue to produce for their base
case lives; the associated emissions are 
therefore assumed to be effectively locked-
in in this analysis, and are also shown for 
comparison. Under B2DS demand levels 
there is very limited space for new fossil fuel 
projects.

This provides an clear framework for 
assessing company investment behaviour 
under a given demand scenario; companies 
that sanction projects beyond these levels will 
potentially destroy value under the assumed 
constraints. 

FIGURE 4.  ESTIMATED GLOBAL CARBON EMISSIONS (2019-2040) FOR UPSTREAM OIL 
PROJECTS UNDER DIFFERENT IEA SCENARIOS

Source: Rystad Energy, IEA, CTI analysis
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Investor engagement on climate continues 
to rise in priority, resulting in the greater 
disclosure of emissions data by oil and gas 
companies. However, while focused and 
meaningful disclosure is valuable, societal 
pressure is developing far beyond simple 
disclosure and towards greater action 
relating to climate goals; in particular those 
in the Paris Agreement (see “The hallmarks 
of Paris compliance”).

Companies are increasingly being 
encouraged by a broad range of 
stakeholders, from civil society to investors, 
to set themselves targets relating to their 
emissions. These are frequently in terms 
of intensity, and may be related to Science 
Based Targets (SBTs) methodology15. 

To date, those oil and gas industry 
companies that have set themselves targets 
have generally focused on the emissions 
they percieve as being within their control – 
scope 1 and 2 metrics – with targets framed 
in various ways to create differentiation 
against their peers.  Therefore for most this 
approach excludes scope 3 emissions, which 
are an order of magnitude greater.

GHG Protocol Emissions Definition

Scope 1 – Direct emissions from owned or 
controlled sources:
• Flaring and Venting
• Emissions from combustion in furnaces 
• Direct emissions from vehicles

15 See https://sciencebasedtargets.org/

Scope 2 – Indirect emissions from the 
generation of purchased energy

Scope 3 – All other indirect emissions from 
full upstream and downstream value chain:
• “Emissions as a consequence of the 

activities of the company”
• Processing emissions of sold products
• Emissions associated with the 

transportation of fuel.
• End use of sold products 
• Scope 3 emissions are approx. 85% of 

total emissions

Source: GHG Protocol - https://ghgprotocol.org/
corporate-standard

In this section we describe our vision for the 
tests that company policy must pass as a 
pre-condition for their emissions targets to 
be considered “Paris-compliant”. We then 
review current company policy within this 
context.  None of the seven majors pass 
these tests, as company targets are either 
intensity-based or do not include scope 3 
emissions.  Section 5 shows how carbon 
budgets can be set on a company basis to 
inform corporate target setting.

Equally, many companies do not disclose 
emissions data at all, let alone set themselves 
targets. This is particularly true for National 
Oil Companies (NOCs) and those based 
outside Europe; while this report is focused 
on the major and other listed upstream oil 
and gas companies due to their greater 
interest for investors, the achievement of 
climate goals will also entail significant 
changes for NOCs.

Current Market Practice:
Self-Imposed Targets

4

https://sciencebasedtargets.org/
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4.1  Approaches to “Paris 
compliance” – capex and 
emissions

The terms “aligned”, “consistent”, or 
“compliant” when describing a company’s 
position with respect to the Paris Agreement 
imply acting in a way to further the aims of 
the Agreement, or at least not acting in a 
way that would undermine it. We therefore 
view fossil fuel producers as being Paris-
compliant if they commit to refrain from 
sanctioning projects that would take the 
world past Paris limits (which we use a 
least-cost basis to determine), and this 
commitment is evidenced in their investment 
behaviour. 

While we have tended to focus on the capex 
associated with each company’s projects as 
a measure of Paris compliance, there are 
other metrics that can be used. The gap 
between business as usual and climate limits 
can also be expressed in terms of a change 
in production or emissions – and for most 
companies that change is a reduction – that 
is required to be compliant with the goals of 
the Paris agreement.

We continue to believe that a focus on 
investment practice is key to both maximising 
value and minimising risk in the transition, as 
well as contributing towards climate targets. 
However, we highlight that our approach 
is consistent with the setting of emissions 
targets as increasingly desired by society.

Our approach is to bring these three metrics 
together in an economically consistent 
framework, allowing companies to express 
their decisions in either investment or 
emissions terms (one follows the other), 
provided that those absolute limits are 
incorporated. 

In Breaking the Habit we outlined how 
companies might show a Paris-compliant 
basis to their investment practice; here we 

consider how they might seek to evidence 
it through their achievement of future 
emissions targets.

The hallmarks of “Paris 
compliance”
Given the absolute nature of carbon budgets 
and that all CO2 emissions count towards 
ultimate realised levels of global warming, 
for a company emissions target to be 
considered truly Paris-compliant, we believe 
that as a minimum it should be in a form 
that satisfies each of the below three pre-
conditions:

1. Is bounded by finite limits through 
absolute target(s) - not just on an 
intensity basis.

2. Covers scope 1, 2 and 3 emissions.
3. Includes emissions from the vast majority 

of a company’s owned production.

On top of the form of any emissions target, 
compliance will of course be strongly 
affected by the magnitude of the reduction 
required, which may vary by company. 

The above three conditions can be used 
as a simple test to review each company’s 
climate disclosures and consider whether 
it might be compliant with Paris goals.  If 
each of these conditions is satisfied, then 
attention can turn to the appropriateness of 
the magnitude of the reduction incorporated 
in the target; climate constraints will mean 
that emissions must fall to well below current 
levels in most cases.

The three conditions are discussed further 
below.

Emissions intensity targets are 
not sufficient in themselves
Of the companies who have set themselves 
emissions targets which do include scope 3 
emissions, even those viewed as some of the 
most progressive such as Total and Shell, 
have done so on an emissions intensity 
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target basis. These targets are based on 
the emissions produced from their overall 
energy production, rather than just from 
their oil and gas production.

By setting themselves targets in this way, 
companies give themselves room to 
maintain – or even increase – oil and gas 
production by adding renewables (zero or 
low-emissions) to their portfolios to reduce 
their overall emissions intensity. Companies 
then seek to achieve a reduction in their 
respective intensity metrics without reducing 
absolute emissions from their oil and gas 
production. This can never meet an absolute 
net zero target required to stop temperatures 
rising; to be meaningful in reducing overall 
emissions, and stabilising global warming to 
within Paris goals, Carbon Tracker believes 
that corporate targets must have an absolute 
basis.

Emissions targets should cover 
scope 1, 2 and 3 emissions for 
“Paris-compliance”
While any commitment to emissions 
reduction is viewed as a positive step, as 
scope 1 and 2 emissions are dwarfed by 
scope 3, even a significant reduction in 
scope 1 and 2 emissions has only a very 
minor impact on total emissions:

• A commitment to net zero scope 1 and 
2 emissions means total emissions 
remain at 85%16 of present-day values 
under flat production, far short of the 
reductions needed to satisfy climate 
commitments. 

• Hence, while a 10% reduction in Scope 
1 and 2 emissions may sound an 
impressive commitment, the reality is 
that this equates to just a 1% reduction 
in total emissions. 

 

16 85% based on Shell’s analysis.  See https://www.shell.com/energy-and-innovation/the-energy-future/what-
is-shells-net-carbon-footprint-ambition/faq.html

As the majority of emissions from fossil 
fuels (and hence their main effect on the 
carbon budget) arise from their use, and 
given that this is entirely expected from the 
point of view of the producer, we believe 
that for a company to have its carbon 
targets recognised as “Paris-compliant” 
they must factor in scope 3 emissions. 
While companies may argue that they are 
not responsible for such emissions, we find 
it difficult to consider a company compliant 
with the Paris Agreement goals if it would sell 
the products that would breach them – no 
matter how efficient its upstream operations.

Scope 3 emissions are determined 
largely by the type of hydrocarbon being 
produced, hence a scope 3 focus does 
reduce differentiation between companies. 
However, we believe that it is important to 
reflect the link between corporate actions 
and the ultimate effect on the climate. That is 
not to say that companies may not set targets 
relating to scope 1 and 2 or that such targets 
are worthless, and certainly companies that 
improve their upstream emissions intensity 
should be commended.

At the time of writing, Shell and Total are 
the only majors to have included scope 3 
emissions in their own targets, and then only 
as intensity targets, while we also identify 
Repsol as being progressive in this space.

While companies may profess difficulty 
measuring scope 3 emissions and 
uncertainty relating to end use of their 
products, we believe that these can be 
estimated sufficiently accurately (and clearly 
as do Shell, Total and Repsol).

https://www.shell.com/energy-and-innovation/the-energy-future/what-is-shells-net-carbon-footprint-ambition/faq.html
https://www.shell.com/energy-and-innovation/the-energy-future/what-is-shells-net-carbon-footprint-ambition/faq.html
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A company’s targets should 
cover an appropriate 
proportion of its assets, 
including non-operated assets
Company carbon targets frequently narrow 
the scope of their applicability by excluding 
non-operated assets. Oil and gas projects 
are usually owned by a partnership of 
multiple companies, primarily to diversify 
financial risk through an enhanced portfolio 
effect, as well as being required to have 
state-owned partner companies in many 
countries.  One of the partners (usually the 
largest shareholder, but not always) will have 
“operatorship” of the project, accountable to 
the others through an operating committee. 
See the next section for further discussion of 
current practice.

Our analysis covers all assets owned by a 
particular company on an equity basis, and 
we believe company targets should also 
reflect this approach.  This would mean that 
company targets would include substantially 
all of their production.  While companies 
may feel they have little opportunity to 
influence emissions from particular assets, 
targets should be as transparent as possible 
and be representative of the production for 
which they have an economic interest. As 
a simple example, a 10% reduction across 
100% of a companies’ assets is more 
transparent than a 20% reduction on only 
50% of the production, and would have the 
same overall impact on absolute emissions 
reduction.
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4.2  The majors

Company Metric (basis) Type & 
Scope Ambitions / Targets

ExxonMobil 
“GHG emissions
intensity from oil sands” 
(Imperial operated)

Intensity - 
Oil Sands
Unknown

By 2023: 10% reduction compared to 
2016

Shell
“Net Carbon Footprint” 
(equity share)

Intensity - 
All Energ
Scope: 1,2,3 

By 2021: 2-3% reduction compared to 
2016
By 2035: 20% reduction compared to 
2016
By 2050: aligned with footprint of the 
energy mix in the global energy system

Chevron

“net greenhouse gas
(GHG) emission intensity 
from upstream oil
an natural gas”
(equity basis)

Intensity - 
Oil & Gas
Scope: 1,2 
(assumed)

By 2023: 5-10% (oil) and 2-5% (gas) 
reduction compared to 2016

Total

“GHG Emissions”
(operated)

Absolute
Scope: 1,2

2025: 15% reduction from 2015
(46Mt/yr)

“Weighted average of 
lifecycle emissions of
energy products sold”
(equity share assumed)

Intensity - 
All Energy
Scope: 1,2,3

2030: 15% reduction vs 2015

BP
“Direct GHG Emissions”
(operated) 

Absolute
Scope: 1 To 2025: Zero net growth

ConocoPhillips “GHG Intensity Reduction”
(operated)

Intensity - 
Oil & Gas
Scope: 1,2 

By 2030: Reduction in GHG emissions 
intensity by 5-15% from 2017

Eni
“E&P GHG Emissions 
Intensity Rate”
(E&P, 100% Eni operated)

Intensity - 
Oil & Gas
Scope: 1

2025: 43% reduction vs 2014

TABLE 6.  PRIMARY EMISSIONS METRICS AND STATED TARGETS / AMBITIONS FOR THE 
MAJORS

Source: Company Sustainability Reports:
ExxonMobil, “Energy and Carbon Summary”, 2019
Shell, Sustainability Report 2018.
Chevron, “Chevron Sets New Greenhouse Gas Reduction Goals”, October 2019. Available at https://www.chevron.com/stories/chevron-
sets-new-greenhouse-gas-reduction-goals 
Total, “Energy Outlook and Integrating Climate into Strategy”, February 2019
BP, Sustainability Report 2018
ConocoPhillips, Sustainability Report 2018 
Eni, “Path to Decarbonization”, 2017
Chevron, “Update to Climate Change Resilience”, February 2019
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The majors targets can not be 
called aligned with Paris as 
they are either intensity-based 
or restricted in scope
As previously, Shell and Total are the only 
majors to include scope 3 emissions in their 
targets, however they are both intensity 
targets (calculated on a per-joule basis), 
which allow growth in both production and 
absolute emissions beyond Paris limits. 
Accordingly, we do not see either as being 
truly Paris-compliant.

ConocoPhillips notes in its sustainability 
report that the sale in 2017 of older US 
and Canadian assets materially reduced its 
greenhouse gas emissions intensity, allowing 
it to make good initial progress against their 
target.  It also notes however that investment 
into oil sands and unconventionals increased 
emissions, and over the remaining years to 
2030 it expect emissions intensity to increase.
  
Until recently, Chevron was the only major 
not to have a CO2 emissions reduction 
ambition, on either an absolute or intensity 
basis (having solely flaring and methane 
reduction targets); however, it has now set 
an intensity target relating to upstream 
production. We agree with Chevron that “a 
decrease in overall fossil fuel emissions is 
not inconsistent with continued or increased 
fossil fuel production by the most efficient 
producers”. However, we do not consider 
Chevron to be amongst that group when 
using the decarbonisation scenarios outlined 
in this report. 

Aside from Shell and Total, all other targets 
exclude the most significant category of 
emissions; scope 3. Further, many ignore a 
material proportion of their production by 
applying to operated assets only.

17 https://www.iea.org/tcep/fuelsupply/flaring/
18 Integrating Climate Into Our Strategy, Total, 2018.

Zero “routine” flaring targets 
exclude the majority of 
upstream flaring
Flaring is a significant proportion of scope 1 
emissions from oil and gas production. While 
some companies have made significant 
progress on flaring over the past decades, 
including the majority of majors, significant 
volumes of associated gas are flared daily 
by the world’s largest oil producers. The IEA 
estimates that for 2017, 270 MtCO2 was 
emitted globally from flared gas17.

Three of the seven majors (Shell, Total and 
BP) have committed to reducing routine 
flaring to zero, however this excludes a 
significant proportion of total flaring. For 
example, in 2010 Total’s routine flaring was 
about half of total flaring (7.5 Mcu.m/d and 
14.5 Mcu.m/d), and by 2017 routine flaring 
had been reduced to 1.0 Mcu.m/d with 
overall flaring rate at 5.4 Mcu.m/d18.  This 
demonstrates that while for some operators 
routine flaring has reduced significantly, 
non-routine flaring remains.

One example of non-routine flaring, that 
these companies would say is unavoidable, 
would be for exploration wells drilled from a 
standalone rig – with no capability to capture 
and store gas – that are put on test for hours 
or days to better understand subsurface 
complexity and reduce uncertainty in 
resource estimation.  These emissions are 
still a fundamental part of the extraction 
of hydrocarbons and we believe should be 
included within any emissions targets.  

It should be noted that the venting or 
leakage of methane is a significant issue too, 
particularly given methane’s greater impact 
(per unit volume) than carbon dioxide as a 
greenhouse gas.  Methane emissions are 
outside the scope of this report, but should 
be considered in future emissions target 
setting. 

https://www.iea.org/tcep/fuelsupply/flaring/
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Most company targets are on 
an operated rather than equity 
share basis
With the exception of Shell, Total and 
Chevron, all the company targets emissions 
targets (Table 6) are on an operated basis, 
rather than an equity share basis.  Where 
projects are owned by a partnership 
of majors this means that companies’ 
investments are potentially covered by 
others’ emissions targets, however where 
projects are operated by those outside the 
group, it is more likely that the production is 
not covered at all.

Considering all projects within our analysis, 
we see significant differences between the 
majors in terms of their desire to operate 
(Figure 5) with only BP operating more 
production than they own; three of the others 
have at least 15% of the production from 
projects they invest in operated by others. 

In fact, only 56% of the majors’ 2019 
production is operated by themselves 
or one of their peers (Table 7).  Of the 
remaining 44% of production owned by 
the majors in 2019, 27% is operated by ten 
companies – including a range of NOCs, 

FIGURE 4.  ESTIMATED GLOBAL CARBON EMISSIONS (2019-2040) FOR UPSTREAM OIL 
PROJECTS UNDER DIFFERENT IEA SCENARIOS

Source: Rystad Energy, IEA, CTI analysis 
Notes: On a net mmboe basis - both BP and Chevron operate more production than they own, although both have significant production 
operated by others.
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JVs19 and other integrated oil and gas 
companies – with the remaining 17% 
operated by all others. 

Eni has set what looks to be a relatively 
ambitious target of a 43% reduction in 
emissions intensity by 2024. However, while 
many targets apply to assets that companies 
operate even if they do not have sole 
ownership, Eni’s target only covers 100% 
Eni operated and owned projects.  Based 
on Rystad’s data less than 10% of Eni’s total 
production (equity share) is 100% owned 
and operated by Eni. As scope 1 emissions 
are less than 15% of overall total emissions, 
this means that only a fraction of Eni’s 
overall emissions are covered by their target.

Even discounting that Exxon and Eni’s targets 
do not cover their full operated production 
(Table 6), 44% of the production that is owned 
by the majors is operated by non-majors, 
and therefore not subject to their own targets.  

This points to a material shortcoming in 
emissions targets as currently formulated. 

19 The majors may have a stake in the JVs listed (see appendix for full table), for example Qatargas is major-
ity owned by Qatar Petroleum, with ExxonMobil, Total, ConocoPhillips, Shell all having a shareholding https://www.
qatargas.com/english/aboutus/corporate-structure.
20 https://www.bp.com/en_ru/russia/home/who-we-are/partnership.html

Direct investment leaves even 
more production outside 
majors’ targets
The majors may also invest directly into 
other companies, rather than being partners 
in individual projects.  This can take the form 
of the creation of joint venture companies 
between the majors and NOCs, such as 
Qatargas or Petroleum Development Oman, 
or direct investment into others, such as 
BP’s 19.75% stake in Rosneft20. These direct 
investments will yet further increase the 
proportion of production, and thus profits, 
that are made by the majors from projects 
which are outside the scope of their own 
emissions ambitions. 

For an oil and gas company target to be 
considered for Paris-alignment, we believe 
that substantially all of the production that 
they have a financial stake in should be 
incorporated into their emissions targets. 
This is particularly true of the larger oil 
companies, given their potential influence 
over equity partners and their contractor-
selection process.

TABLE 7.  PRODUCTION OWNED BY THE SEVEN MAJORS BY OPERATOR

Operatorship Estimated 2019 Annual Production
(Bnboe, % of Total)

Major 4.7 56%

Non-major
Top 10 2.2 27%

All Others 1.4 17%

Total 8.3 100%

Source: Rystad Energy, IEA, CTI analysis
Notes: “Top 10” is the ten largest companies ranked by the production they operate that is owned by the 7 majors.

https://www.qatargas.com/english/aboutus/corporate-structure
https://www.qatargas.com/english/aboutus/corporate-structure
https://www.bp.com/en_ru/russia/home/who-we-are/partnership.html
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4.3  Selected other 
companies

Outside the group of majors, a broad range 
of approaches can be seen, from National 
Oil Companies (NOCs) and others who 
have set no targets and disclose little on their 
emissions, to scope 1-3 targets set by Repsol 
and Origin Energy.  Table 8 shows climate 
ambitions for some selected companies,
included in this report as they are prominent 
examples of emissions targets outside the 
majors.

Origin believe that they are compliant 
with the Paris agreement, as their targets 
have been “approved by the independent 
Science-Based Targets initiative” and “this 
accreditation confirms Origin’s targets 
are in line with the Paris Agreement’s 2°C 

objective” (IEA 450 Scenario, which is 
broadly equivalent to SDS, rather than 
B2DS).  

While we welcome Origin’s approach in 
setting an absolute scope 3 target, as they are 
primarily a power generation company, they 
are not directly comparable to the upstream 
oil and gas producers covered in this report.  
Origin currently have a significant amount of 
coal production within their business which 
is due to be progressive phased out by 
2032. This allows them to reduce absolute 
emissions from their existing business as 
they shift their wholesale electricity portfolio 
to be generated from gas and renewables. 
Equally, we question why Origin exclude 
their Australia Pacific LNG business from 
their absolute scope 3 target, as in doing so 
this then only covers approximately 2/3 of 
their scope 3 emissions.

Company Metric (basis) Type & 
Scope Ambitions / Targets

Equinor 
Upstream CO2 intensity
(operated)

Intensity - 
Oil & Gas
Scope: 1

2020: Reduction to 9kgCO2/boe
2030: Reduction to 8kgCO2/boe

Repsol Company’s carbon intensity 
indicator

Intensity - 
All Energy
Scope: 1,2,3 

By 2020: 3% reduction
By 2040: “as much as 40% reduction 
from 2016”

Origin Energy

Scope 1 & 2 Targets
(operated)

Absolute - 
All Energy
Scope: 1,2 By 2032: ~50% reduction from 2017

Scope 3 Targets
(2/3 of emissions, excluding 
Australia Pacific LNG)

Absolute - 
All Energy
Scope: 3 

By 2032: 25% reduction from 2017

TABLE 8.  EMISSIONS METRICS AND STATED TARGETS / AMBITIONS FOR SELECTED 
COMPANIES

Source: Company Sustainability Reports:
Equinor Sustainability Report 2018. N.b. Equinor define the following separately: ”CO2 Intensity Upstream” (including energy generation), 
and; “Upstream carbon dioxide (CO2) emission intensity” (includes only scope 1 emissions).
Repsol, 2019 Global Sustainability Plan
Repsol, Annual ESG Engagement Report, 2018-2019
Origin 2018 Sustainability Report
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In contrast, while Equinor outwardly 
appear to be one of the more progressive 
companies on addressing climate change, 
that they do not include scope 3 emissions 
in their intensity ambitions means they do 
not compare well to peers in this regard.  
The language used to describe their targets 
focuses on reductions relative to hypothetical 
baselines rather than absolute reductions, 
e.g. “Aiming to achieve, by 2030, annual 
carbon dioxide (CO2) emissions that are 
3 million tonnes less than they would have 
been, had not reduction measures been 
implemented between 2017 and 2030.”21  

Again, while incremental improvements 
are valuable, this falls short of the absolute 
reductions required.

One area where Equinor are ahead of 

21 Equinor Sustainability Report 2018

much of the pack is in terms of low scope 
2 emissions intensity. Power-from-shore is 
commonplace in Norway – with electricity 
from hydro sources – and so further 
reductions of scope 2 emissions may be 
limited.

Repsol are one of the few companies to 
include scope 3 emissions within their 
emissions intensity target and have a stated 
ambition (n.b. not a formal target) of a larger 
reduction to 2040 than any of the majors.
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We believe that the concept of carbon 
budgets has applications in corporate 
target setting, as will be explored further in 
this section.  Additionally, by incorporating 
emissions intensities, “company level carbon 
budgets” can be calculated to incentivise 
companies to reduce the emissions intensity 
of their production whilst staying within an 
absolute emissions limit.

5.1  Methodology 
summary

Previous work
Carbon Tracker’s 2011-13 work focused 
on reserves at a global level22. From 2014, 
for the purposes of exploring distribution of 
risks on a more granular basis, we adopted 
a least cost market based approach. In this, 
the lowest cost producers would fill any 
particular budget (for example resulting in a 
1.5 degree to 2 degree warming outcome), 
and higher cost projects would lie outside. 
While estimates for carbon associated 
with production were provided in some 
cases, these were based on broad average 
emissions factors. 

2019 approach
The carbon figures in this report are based 
on estimates provided by Rystad Energy. 
These estimates are calculated in greater 
detail than previously, and applied at the 
project level. As previously, we use a least 
cost of supply basis to compare projects and 
determine which supply options fit within 

22 See for example Carbon Tracker, “Unburnable Carbon: Are the World’s Financial Markets Carrying a 
Carbon Bubble?”, July 2011. Available at https://www.carbontracker.org/reports/carbon-bubble/ 
23 Methodology document accompanying this report is available here: https://www.carbontracker.org/
wp-content/uploads/2019/11/balancing-the-budget-methodology.pdf

or outside a given demand scenario; here 
we focus on the IEA B2DS. These projects 
are then rolled up to the company level to 
understand corporate exposures to transition 
risk. Further, for each company’s portfolio of 
projects that fit within a specific scenario, 
we sum up the associated emissions based 
on the new estimates. Such emissions 
aggregates represent the projected amount 
of carbon that would be released by each 
company in an economically rational 
world where demand is consistent with the 
scenarios used.

The approach used here23 is aligned with, 
and indeed uses the same source data as, 
Carbon Tracker’s recent report Breaking the 
Habit14, meaning that the two reports give an 
internally consistent and value-maximising 
roadmap for the oil and gas industry in the 
energy transition, incorporating investment 
dollars, production trajectories and tonnes 
of carbon released. 

Incorporating emissions 
intensity when defining 
“company carbon budgets”
The aggregate carbon emissions by 
company defined above are based on 
the project-level emissions estimates as 
measured in the present day. Accordingly, 
while they encourage production and 
investment restraint, they do not factor in 
other desirable actions that companies 
should take to further contribute towards 
climate change mitigation, for example 
improving energy efficiency, using 
renewable sources of electricity rather than 

Company Carbon Budgets 5

https://www.carbontracker.org/reports/carbon-bubble/
https://www.carbontracker.org/wp-content/uploads/2019/11/balancing-the-budget-methodology.pdf
https://www.carbontracker.org/wp-content/uploads/2019/11/balancing-the-budget-methodology.pdf
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fossil, or prioritising developments with 
lighter hydrocarbons or less reservoir CO2.
Therefore, for these numbers to be 
translated into more holistic “budgets” 
that encompass other aspects of corporate 
behaviour, we expect that investors (and 
management) will also want to incorporate 
aspects of emissions intensity in order to 
incentivise producers appropriately.  While 
there are a number of potential ways to set 

these, we believe there is significant value in 
keeping budgets as transparent as possible. 
We believe that those companies with 
relatively high carbon intensity project 
portfolios have more space to decarbonise 
at a greater rate compared to lower-carbon 
peers. We therefore suggest a simple 
approach where for such companies, their 
aggregate emissions are adjusted for their 
carbon intensity when calculating “company 

TABLE 9. B2DS AGGREGATE PRODUCTION, EMISSIONS INTENSITIES, AGGREGATE CARBON 
EMISSIONS (UNADJUSTED) AND COMPANY CARBON BUDGETS (INCORPORATING 
INTENSITY-ADJUSTMENTS WHERE APPROPRIATE) FOR 2019-2040 FOR THE MAJORS AND 
SELECTED OTHERS

Source: Rystad Energy, IEA, CTI analysis
Notes: * = company carbon budget calculated using industry-average emissions intensity for those companies which have higher than 
industry-average emissions intensity.

Company

Aggregate 
B2DS

Production
(bnboe)

B2DS Company
Aggregate Emissions

(Unadjusted)

B2DS Company
Carbon Budgets 

(inc. Intensity Adjustments)

Company 
Emissions 
Intensity

(CO2/boe)

Aggregate 
Carbon 

Emissions
(GtCO2)

Emissions 
Intensity

(CO2/boe)

Aggregate 
Carbon 
Budget

(GtCO2)

ExxonMobil 27.5 0.357 9.8 0.354  9.7* 

Shell 31.6 0.338 10.7 0.338                  
10.7 

Chevron 24.0 0.353 8.5 0.353  8.5 

BP 25.9 0.351 9.1 0.351  9.1 

Total 19.1 0.356 6.8 0.354  6.7* 

Eni 14.6 0.352 5.1 0.352  5.1 

ConocoPhillips 7.5 0.360 2.7 0.354  2.6* 

Subtotal (majors) 150.1 0.351 52.7 0.350  52.5* 

Petrobras                  
13.7 0.384 5.3 0.354  4.9* 

EOG Resources                     
2.3 0.347 0.8 0.347  0.8 

Suncor Energy                     
5.8 0.439 2.5 0.354  2.0* 

Woodside 1.9 0.322 0.6 0.322  0.6 
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carbon budgets”. To define a company 
carbon budget on an intensity-adjusted 
basis, we take the same set of projects that 
fit within B2DS to 2040 for each company 
and apply an industry-average emissions 
intensity. B2DS company carbon budgets 
are therefore aligned with each company’s 
share of global production under B2DS.  
Worse than average companies are 
therefore assumed to improve their intensity 
towards industry average.

For those companies that have projects with 
better-than-average emissions intensities 
(e.g. Shell), rather than setting a less stringent 
budget, we set company carbon budgets 
to be the same as aggregate emissions by 
company under B2DS.  While we believe 
that every company has some space to 
further decarbonise, this methodology 

recognises the steps some have already 
taken in this regard. We feel this is a 
reasonable approach, as the IEA’s oil and 
gas demand projections under each climate 
scenario assume future emissions efficiency 
improvements overall.

Table 9 shows a comparison between B2DS 
aggregate company emissions and company 
carbon budgets, showing the impact of 
incorporating intensity adjustments for some.

Figure 6 shows these company carbon 
budgets under the IEA’s B2DS scenario for 
each major for the period 2019-2040, 
reflecting that it is the cumulative amount of 
GHG emissions that is of primary importance 
in determining global warming.  This clearly 
links to the concept of the carbon bubble, 
and places companies in the context of the 

FIGURE 6.  COMPANY CARBON BUDGETS FOR THE MAJORS UNDER B2DS, INCORPORATING 
INTENSITY ADJUSTMENTS WHERE APPROPRIATE (TABLE 9)

Source: Rystad Energy, IEA, CTI analysis
Note: Company carbon budget figures are based on gross production, including government oil, so may not be directly comparable to net 
figures reported.
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whole planet.
Incorporating emissions 
intensity addresses industry 
approach
The above methodology is an example of 
how companies might be incentivised to 
shift to less-intensive oil and gas production.  
By incorporating the emissions intensity 
variations of projects into company carbon 
budgets we recognise industry efforts to 
date, whilst providing a clear framework to 
assess company stated ambitions against 
the reality of the changes that are required 
from oil and gas companies, and monitoring 
change.

Adjusting for intensity allows budgets to take 
into account the emissions intensity of the 
projects each company owns, and highlights 
those companies with the highest emissions 
projects, whilst still providing an absolute 
limit on emissions. Relative differences 
between companies’ required reductions are 
primarily a function of differing project fluid 
(oil vs gas), theme (e.g. onshore conventional 
vs oil sands) and company development and 
operating procedures.

The majors are all large diversified 
companies, with a broad portfolio of projects 
across different development environments, 
and consequently there is a narrow spread 
in terms of the average emissions intensity 
across their portfolios.  In contrast, those 
companies with more focused portfolios 
show a greater range of emissions intensities 
(non-majors in Table 9); for some their 
company carbon budget is significantly 
smaller when adjusted for the intensity 
of their portfolio (e.g. Suncor Energy and 
Petrobras).

We propose using this intensity-adjusted 
company carbon budget methodology to 
help identify maximum future emissions for 
corporate target setting, and support both 
the investment community and wider society 
in assessing company alignment with the 

goals of the Paris Agreement to limit global 
temperature rise to well below 2°C.

As companies will have opportunities to 
lower carbon intensity from their current 
levels (including even the most efficient 
producers), we suggest that these budgets 
should be considered in the context of 
maximum emissions levels, with scope to 
improve further.

M&A activity will require 
company carbon budgets to be 
updated in future
Mergers and acquisitions (M&A) activity is 
commonplace within the oil and gas industry, 
with project ownership transferring between 
companies. Accordingly, the project set held 
by an individual company will change over 
time.

The company carbon budgets defined in 
this report are based on the economic 
competitiveness of individual projects; they 
are in effect budgets on a per-project basis 
aggregated by company. As such, they reflect 
each company’s current portfolio of assets at 
the time of the analysis, and will change over 
time as its portfolio changes. For example, if 
a company acquires a sufficiently low-cost 
project, that project’s “budget” will move 
with it to the acquiring company, and away 
from its previous owner. 

In addition to changing project ownership, 
M&A activity may additionally affect a 
project’s economics and hence relative 
competitiveness (e.g. through economies of 
scale if a single company – or a common 
operator group – can develop multiple 
fields together). For these reasons, company 
carbon budgets should be updated 
accordingly to reflect changing ownership of 
the underlying assets. However without very 
significant acquisition of low-cost projects 
currently outside major ownership, the need 
for a significant overall decline in most 
companies’ production of oil and gas will 
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not change.
Impact of carbon pricing on 
company carbon budgets
While there is expected to be a link between 
project cost and emissions – projects that 
require a lot of energy to upgrade oil or 
require particularly large and complex 
facilities in harsh environments are likely 
to be both high cost and high carbon – the 
methodology we have laid out so far favours 
projects which are lowest cost, rather than 
strictly those which are lowest-CO2 emitting 
in their own right.  

Increased pricing of carbon externalities in 
future will create greater alignment between 
the lowest emissions-intensity projects and 
the lowest break-even cost basis, which 
would be captured by our methodology. This 
would occur due to a relative increase in 
the breakeven costs of the more emissions-
intensive projects compared to lower-
emissions projects, potentially changing 
the project set that goes ahead under a 
given climate scenario.  The impact of 
this increased carbon price would be that 
demand for oil and gas would be filled on 
a more emissions-efficient basis, by creating 
more energy from a reduced amount of 
carbon emissions.

Increased carbon pricing may therefore give 
a competitive advantage to those companies 
who have lower-carbon exploration, 
development and production practices. They 
would potentially be in a position to acquire 
projects which are currently low-cost but 
with high emissions intensities, but which 
might become uneconomic to their current 
operators. 

The success of this will of course also be 
affected by the geopolitical context, and 
the willingness of national goverments 
to levy such prices on hydrocarbon 
production. Furthermore, the effect is likely 
to be marginal unless carbon prices are 
significant, given that only a small minority 
of lifecycle emissions are incurred at the 

upstream stage (for example, a carbon price 
of $40/t translates to an upstream cost of 
$1-2/bbl, on average).

5.2  Meeting company 
carbon budgets – the 
majors

While the aggregate company carbon 
budgets provide a clear link to the global 
carbon budget, for investors looking to 
engage with their investee companies 
to make sure they are Paris-aligned, an 
aggregate figure over two decades is likely 
to be of limited use. It would be easy for oil 
and gas companies to sign up to stay within 
aggregate budgets, then assume that they 
can continue as business as usual for now, 
deferring the problem, and that reductions 
in production will be made up far in the 
future – likely under a different management 
team.

To turn these budgets into an enforceable 
plan, investors and management teams 
will need to consider how to translate them 
into annual targets. It may be that different 
approaches are applicable to different 
companies, although we caution against 
the danger that methodologies are “cherry-
picked”, with each company adopting the 
approach that gives the most favourable 
outcome for themselves and the industry 
aggregate exceeding the global carbon 
budget.

In this report, we assume a linear projection 
as the simplest and most intuitive way of 
turning aggregate budgets into trajectories to 
inform annual metrics, to allow comparison 
between companies, and place the budgets 
in the context of current annual production. 
We take the aggregate company carbon 
budgets from Table 9, and show these as an 
annual mean (i.e. 2019-2040 production 
divided by 22 years) and as a 2040 end 
point assuming a linear decline in emissions 
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throughout that period (Figure 7). There are 
however alternatives, as shown in the stylised 
chart in the box on page 42.

As well as being the simplest, a linear 
approach – starting now – will generally 
be the somewhat conservative in terms of 
committing emissions, and requires only 
gradual changes to company business 
models. 

Much like the concept of a carbon budget at 
a global level, assuming a trajectory where 
absolute emissions continue to increase in 
the near term simply uses up the budget 

quickly to begin with and makes steeper, and 
more challenging, reductions necessary later 
on. Companies that follow this route may 
find that the greater implied scale of change 
is unachievable in practice and hence fail in 
their ambitions, disappointing investors and 
sending a difficult message to the markets 
about their compliance with climate goals.  

We further highlight the relevance of 2019 
positions in the context of linear projections 
in that over time the required pace of 
change may increase, e.g. due to later than 
anticipated rapid climate action, increasing 
the risk of assets being uncommercial.

FIGURE 7.  B2DS 2040 AND 2019-2040 MEAN CARBON EMISSIONS VS 2019 ESTIMATED 
EMISSIONS FOR THE MAJORS

Source: Rystad Energy, IEA, CTI analysis
Note: 2040 projected emissions based on linear trajectory and B2DS company carbon budget. Company carbon budget figures are based 
on gross production, including government oil, so may not be directly comparable to net figures reported.
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On a linear basis, B2DS 
requires that the majors reduce 
total emissions by 40% by 2040
Assigning a linear trajectory to company 
carbon budgets based on current project 
portfolios, the majors need to significantly 
reduce emissions from oil and gas 
production over the next two decades by on 
average 40% by 2040 compared to 2019 
levels (Figure 8, Table 10).  

The companies where 2019 emissions exceed 
the single year mean budget by the greatest 
amount will need to have the sharpest rate 
of decline to 2040. The minimum required 
annual decline rate for each company 
is defined by its 2019 emissions and the 
linear trajectory assumption such that total 
emissions equal each entity’s company 
carbon budget (Table 9). The straight lines 
and the end points in the below are not 
the production profiles assumed in our 

modelling, but a function of the company’s 
2019-2040 budget and a linear trajectory 
applied for the purposes above.

There is significant variation between 
individual majors, with annual reductions 
ranking from 1 % and 4 % to 2040 (Table 
10). Based on our analysis, ExxonMobil and 
ConocoPhillips are modelled as having to 
reduce emissions at the fastest rate to stay 
within their respective company carbon 
budgets. This reflects the proportion of their 
budget already locked-in from sanctioned 
projects (Figure 10), as well as the relatively 
rapid decline rates of these projects.  

Our analysis indicates that this is a primarily 
a function of the nature of their 2019 
production in terms of project theme and 
associated decline rate, combined with a 
limited set of future project options that are 
cost-competitive in a B2DS world.

FIGURE 8. 2040 B2DS VS 2019 ESTIMATED CARBON EMISSIONS FOR THE MAJORS

Source: Rystad Energy, IEA, CTI analysis
Note: 2040 projected emissions based on linear trajectory and B2DS company carbon budget.
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The aggregate emissions levels here are 
consistent with the capex results by company 
from Carbon Tracker’s 2019 report 
Breaking the Habit (Table 10), and reflect 
a combination of the remaining lifetime of 
already sanctioned assets, the production 
costs of their portfolio of potential project 
options, and the carbon intensity of their 
project opportunity set that fits within a given 
development scenario.

Emissions reductions are achieved by both 
lowering production and reducing intensity.
For the majority of the largest producers, the 
required annual emissions reductions are 
even greater than the production reductions 
needed to 2040 (Table 10). These differences 

are explained by two main factors. First, an 
overall assumed relative shift from oil to gas 
production lowers average intensity on an 
tCO2/mmboe basis. Second, higher intensity 
companies have company carbon budgets 
calculated on an industry-average as above. 

The biggest impact oil and gas companies 
can have on their emissions is through 
reducing their production. Table 10 shows 
the production reductions that result 
from companies only sanctioning B2DS-
compliant projects, illustrated as a linear 
trajectory to 2040 (Figure 8).  Accordingly 
to be viewed as aligned with this climate 
scenario, these companies not only have to 
reduce production by the amounts shown, 

Company % of NPS 
Capex 
Outside B2DS 
to 2030

Minimum Production Reduction Minimum Emissions Reduction

2040
(vs 2019)

Annual 
Decline

2040
(vs 2019)

Annual 
Decline

ExxonMobil 60% - 70% 55% 2.4% 55% 2.4%

Shell 30% - 40% 10% 0.5% 15% 0.8%

Chevron 30% - 40% 35% 1.6% 35% 1.7%

BP 20% - 30% 25% 1.1% 25% 1.2%

Total 30% - 40% 35% 1.7% 40% 1.8%

Eni 30% - 40% 40% 1.8% 40% 1.9%

ConocoPhillips 40% - 50% 85% 3.8% 85% 3.9%

Subtotal - 
Majors - 35% 1.7% 40% 1.8%

TABLE 10.  SUMMARY RESULTS: NPS CAPEX OUTSIDE B2DS TO 2030 FOR BOTH SANCTIONED 
AND UNSANCTIONED PROJECTS, MINIMUM PRODUCTION REDUCTIONS, AND CARBON 
EMISSIONS REDUCTIONS TO 2040 REQUIRED TO STAY WITHIN B2DS COMPANY CARBON 
BUDGETS

Source: Rystad Energy, IEA, CTI analysis.
Notes: “NPS capex outside B2DS” is defined as the amount of potential future capex (for both sanctioned and unsanctioned projects) for 
projects that fit within the IEA’s New Policies Scenario (NPS) that is not required under the IEA’s Below 2 Degrees Scenario (B2DS) over the 
period 2019-2030, expressed as a percentage.  If only capex for unsanctioned projects is considered, these numbers will be higher - see 
appendix of ‘Breaking the Habit’ for full results. Production and emissions reductions to 2040 are rounded to the nearest 5%. Linear decline 
assumed for both emissions and production reductions to 2040.
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but also the emissions intensity of the 
remaining production through efficiency 
gains. If emissions intensity stays flat – or 
even rises – then to meet company carbon 
budgets production would have to fall 
further than under the minimum reductions 
described here.

Comparison of carbon 
reductions to capex figures 
As noted above, the company carbon 
budgets discussed here are fully consistent 
with the capex figures given in Breaking 
the Habit. However, when comparing 
the two side by side, differences (e.g. for 
ConocoPhillips) may not always be intuitive. 
There are a number of reasons why apparent 
positioning may differ in the two forms of 
presentation, for example:

• Time periods – in Breaking the Habit, 
we focused on capex over the period to 
2030; here we look at the longer term to 
2040. There may be marked differences 
between the two, for example if a 
company has projects that are ramping 
up sharply in the short term.

• Reference points – capex figures 
under B2DS are shown relative to the 
IEA’s central New Policies Scenario (on 
an aggregate basis), thereby giving 
an indication of the change from a 
“business-as-usual” scenario to a 
low carbon scenario. The carbon/
production numbers discussed here are 
shown relative to 2019 production (on 
an absolute basis) to give an indication 
of the finite constraints imposed by 
our planetary system, and put them in 
context with the current state of play. 

• Sanctioned/unsanctioned projects –
Breaking the Habit focused on potential 
capex on unsanctioned projects only, 
as these assets are the most likely to be 
influenced by shareholders. Conversely,  
the carbon (and capex) figures 
presented here refer to both sanctioned 
and unsanctioned projects, given that 
both categories of project will contribute 

to a company’s future emissions.

Liquids production from tight / 
shale declines rapidly, and the 
majority of majors have few 
new projects to replace this 
production under B2DS
The nature of a company’s existing projects 
will impact the rate at which their production 
declines, while the cost-competitiveness of 
future projects will affect the degree to which 
a company can offset this decline through 
new project sanctions, whilst remaining 
within their company carbon budget.

These projects can split into two broad 
groups: short- and long-cycle projects.  
For large and/or complex projects, project 
start-up, and then peak/plateau production 
may be many years after project sanction 
(“long-cycle”) whereas for smaller-scale or 
unconventionals projects, production may 
likely come onstream quickly after project 
sanction, and then decline quickly thereafter 
(“short-cycle”).

While long-cycle projects offer production 
stability, the short payback period of short-
cycle is often cited as preferable in that 
these projects are potentially less at risk of 
structural changes in prices in the longer 
term, and they can be brought online 
quickly to capitalise from short-term price 
rises. However with a very flat cost curve, 
and breakeven prices which are frequently 
uncompetitive at B2DS (or even at SDS) 
demand levels, we do not see such projects 
as being particularly advantaged in the 
energy transition. See Breaking the Habit for 
further discussion.

This difference between the two project 
classes has two main implications in the 
context of this analysis. First, production 
from long-cycle projects may not reach 
peak production for a number of years post 
sanction, and so production declines in the 
short term are effectively offset by committed 
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projects. Second, under B2DS to offset the 
rapid decline rates from short-cycle projects, 
and maintain 2019 production levels, those 
companies with rapidly declining tight / 
shale production would need continued 
investment in new projects.  

Figure 9 shows the breakdown of 2019 
production by project theme for the majors, 
with significant variation in in tight / shale 
liquids production (in aggregate considered 
as short-cycle). ConocoPhillips have over 
three times the proportion (25%) of their 
production from tight/shale liquids than 
the average among the majors (7%). This 
production from already-sanctioned24 tight 
/ shale liquids projects falls rapidly, with 
a drop of more than two thirds by 2023 
(40 mmboe) compared to 2019 (126 
mmboe), and new projects would need to be 
sanctioned to offset this decline.

24 Producing and under development.

However, for those companies with few low-
cost project options there is little room within 
company carbon budgets for new projects to 
be sanctioned (particularly for ExxonMobil, 
Total, and ConocoPhillips, Figure 10); this 
is particularly the case for the short-cycle 
projects required to offset near-term decline.  
So for ConocoPhillips, these two effects 
combine, with the result that production falls 
dramatically from 2019 to 2040 under the 
B2DS (Figure 8). This will similarly impact 
both ExxonMobil and Chevron, albeit to 
a lesser extent. In comparison, while for 
ExxonMobil a relatively low proportion of its 
unsanctioned projects are economic under 
the B2DS (Figure 10), its existing production 
declines more slowly due to its project mix 
and so its decline to 2040 is not as sharp as 
ConocoPhillips’.

FIGURE 9.  2019 PRODUCTION BY PROJECT THEME

Source: Rystad Energy, IEA, CTI analysis
Notes: “Average Major” is a production-weighted mean for all the majors.
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This a similar dynamic to that identified in 
Breaking the Habit, where some shale / 
tight companies have no new projects that 
fit within a B2DS world25. Therefore, in our 
B2DS analysis, the cost and production 
features of ConocoPhillips’s current portfolio 
imply that its overall production levels will 
need to fall 

25 E.g. Pioneer Natural Resources and Concho Resources.  The results are similar for SDS – see Breaking the 
Habit appendix.

substantially for its emissions to reduce 
sufficiently to stay within its company carbon 
budget. In practice this may be partly 
offset by significant M&A activity resulting 
in the acquisition of more cost-competitive 
projects which will then be reflected in future 
iterations, but which would imply greater 
reductions in production for other producers.

FIGURE 10.  PROPORTION OF COMPANY CARBON BUDGET TO 2040 BY PROJECT STATUS 
UNDER B2DS

Source: Rystad Energy, IEA, CTI analysis
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Companies can adopt multiple trajectories to stay within budget

In linking to the global concept of the carbon bubble, and reflecting its finite nature, 
we focus on aggregate emissions to 2040 to define company carbon budgets, and do 
not explicitly define the pathway that companies should take to get there (in this paper 
we use a linear trajectory as a simple example to aid comparison of companies on a 
common basis). 

The linear declines and emissions reductions to 2040 used in this paper are based on 
companies taking immediate action, with constant annual reductions over the period. 
However companies can achieve the required emissions and production cuts in a number 
of different ways; the speed with which companies respond will impact how drastic the 
changes they will need to make to stay within budget.

To illustrate this, we define four strategies for the average major to achieve the emissions 
reductions required to 2040 (40% reduction) by reducing production, each with the same 
agggregate emissions:

• Gazelle: Fast reactor with a constant linear change
• Zebra: Production constant for 5 years then change
• Elephant: Business as usual for 5 years then rapid change
• Ostrich: Business as usual for 10 years then panic

FIGURE 11.  ILLUSTRATIVE EMISSIONS TRAJECTORIES TO MEET COMPANY CARBON 
BUDGETS

Source: Rystad Energy, IEA, CTI analysis.



www.carbontracker.org

43

Production reductions aren’t 
inconsistent with value creation
It is important to reiterate that our analysis is 
cost-optimised on a forward looking basis. 
The budgets presented here are purely 
the result of not sanctioning projects that 
don’t fit into a B2DS demand scenario on 
production cost grounds. Having a large 
base of continuing long-cycle production 
from sanctioned projects may seem 
advantageous in affording companies a 
greater carbon budget – however, it does 
not mean that these assets will all create the 
hoped-for value in the energy transition.

Companies may be concerned that reducing 
production would be a breach of their 
fiduciary duty to maximise shareholder value. 
However, we would argue that this view does 
not incorporate the risk perspective. 

Firstly, this position assumes that the higher 
cost projects would be produced, i.e. the 
failure of global climate targets – we believe 
that the risks to fossil fuel demand may be 
underestimated. 

Secondly, a company does not have to 
develop all of the projects available to it that 
appear to have positive value at the time 
based on its future demand assumptions. 
A company that focuses on the lowest cost 
portion of its portfolio will by definition be 
relatively low risk and high reward compared 
to higher cost peers under any scenario – at 
high levels of demand/price it will create 
high returns, and at low demand levels 
it will create value while more marginal 
companies destroy it. Returning capital to 
shareholders is not a missed opportunity 
but a preservation of value in the face of 
an uncertain future, and allows them to re-
invest it as required.

5.3  Meeting company 
carbon budgets – non-
majors

Outside the majors, there is 
significant variation
Considering a broader group of the 30 
largest companies drawn from the S&P 
Global Oil Index, we see differences 
between companies reflecting their different 
investment themes. Some of the key themes 
are explored below.

Some companies buck the 
trend, with future emissions 
higher than the present day
On an average annual basis to 2040, some 
companies will have a future company 
carbon budget above their current emissions 
levels. This might be where companies 
have already committed to projects that 
are ramping up or companies that have 
sufficiently low cost options in their portfolio.  
One example is Woodside (see table in 
appendix), while another is Lundin, with their 
new projects Johan Sverdrup and Edvard 
Greig coming onstream.

As noted above, in this analysis we assume 
that all post-FID projects continue to produce 
for their base case lives, regardless of costs. 
Accordingly, where companies get a larger 
budget on the basis of committed emissions 
this doesn’t mean that their projects will 
necessarily deliver strong returns in a 
transitioning world.

Linear trajectories result in 
company production reaching 
zero at some point
As noted above, shale projects generally 
have shorter plateau periods and more 
rapid decline, and this is reflected here for 
those companies that have portfolios that 
are predominantly exposed to shale: e.g. 
Pioneer, Concho and Diamondback.   
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Production from already sanctioned shale 
projects declines rapidly and with little 
space for new shale/tight liquids projects 
within B2DS, this production decline is not 
replaced. This results in limited carbon 
budgets for such companies. As a result, 
overlaying a linear trajectory to the carbon 
budget means that emissions reach zero 
at some point before 2040, termed here a 
“zero year”. Accordingly, decline rates to 
2040 are not given below in Table 11.

We reiterate that the linear trajectory applied 
here for the sake of simplicity does not 
necessarily reflect the actual production 
profiles resulting in our modelling. It is 
purely used in this case for the purpose 
of contextualising aggregate emissions 
budgets by translating them into series 
of annual points on a consistent basis. In 
Table 11 we highlight those companies who 
have a zero year pre-2040, and for these 
an alternative trajectory may be used which 
extends production past this point. 

“Zero year” for companies

The finite emission limits of the carbon budget mean that there must be a period when global 
emissions reach “net zero” in order to stabilise temperatures at any level; if emissions are still 
positive, more carbon is being added to the atmosphere, and the planet continues to warm. In a 
state of net zero, sources that emit greenhouse gases are offset by sinks that sequester them. This 
implies that fossil fuel use will have to drop dramatically.

We use fossil fuel demand pathways based on various demand scenarios, identifying which 
projects fit within demand levels on the basis of production costs, and aggregating and adjusting 
the associated emissions to create “company carbon budgets”. The overall falling level of fossil 
fuel demand and differentiation on production costs means that companies are assumed to 
vary in the quantum of their future emissions that fit within the chosen demand scenario (here 
the IEA B2DS). Some companies have relatively large carbon budgets compared to their current 
production budgets, others relatively small. 

A trajectory can then be overlaid on the budget to give emissions levels at future points in time. 
For companies with a relatively small carbon budget, a linear trajectory will mean that their 
budget is used up quickly compared to peers, and that their emissions/production will fall to zero. 
In our analysis, “Zero Year” is the year in which a given company’s absolute emissions would 
reach zero on a linear projection. 

Note that the linear trajectory and zero year in this analysis will differ from methodology in 
terms of anticipated production pathways. In many cases, our underlying modelling may actually 
assume production under B2DS continuing beyond the zero years shown here, which are a 
product of the linear pathway assumption for context purposes rather than reflecting the actual 
expected production pathway of the company’s B2DS project set.  

The concept of a company “zero year” should not be confused with “net zero” at a global level. 
While global net zero will be at the same point for all, the zero year will be different for different 
companies; for each of the majors this falls after the 2040 period end. For companies with rapidly 
declining production and high-cost project options, a linear decline will lead to a zero year prior 
to 2040 (Table 10 and Table 12).

While it is theoretically possible that a company may be able to at least partially offset its own 
production with CO2 sinks, achieving a state of net zero within the company, the scale of the 
required reductions in emissions under climate scenarios mean that the majority of reductions in 
emissions will need to come from reductions in fossil fuel production.
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Company
Capex 

Outside B2DS 
to 2030

Zero Year
(Linear)

Minimum 
Production 

Reduction to 
2040

Minimum 
Emissions Target 

to 2040 
(vs 2019)

Petrobras 30% - 40% Post 2040 75% 65%

Equinor 30% - 40% Post 2040 45% 45%

Canadian Natural 
Resources (CNRL) 0% - 10% Post 2040 25% 5%

EOG Resources 90% - 100% Pre-2040 - -

Occidental Petroleum 50% - 60% Pre-2040 - -

Repsol 20% - 30% Post 2040 65% 65%

Suncor Energy 10% - 20% Post 2040 50% 15%

Anadarko 70% - 80% Post 2040 70% 70%

Woodside 30% - 40% Post 2040 0% 0%

Pioneer Natural
Resources 90% - 100% Pre-2040 - -

Concho Resources 90% - 100% Pre-2040 - -

Hess 70% - 80% Pre-2040 - -

Diamondback Energy 80% - 90% Pre-2040 - -

Imperial Oil
(Public traded part) 10% - 20% Post 2040 45% 10%

TABLE 11.  SUMMARY RESULTS FOR NON-MAJORS: NPS CAPEX OUTSIDE B2DS TO 2030 FOR 
BOTH SANCTIONED AND UNSANCTIONED PROJECTS, ZERO YEAR MINIMUM PRODUCTION 
REDUCTIONS AND CARBON EMISSIONS REDUCTIONS REQUIRED TO STAY WITHIN B2DS 
COMPANY CARBON BUDGETS

Source: Rystad Energy, IEA, CTI analysis.  Production calculated in mmboe.
Notes: This table includes those companies top 30 (by enterprise value) in our universe, excluding majors (Table 10) and National Oil 
Companies (NOCs), although listed companies with part government ownership are included (Petrobras and Equinor).  Notes: “NPS capex 
outside B2DS” is defined as the amount of potential future capex (for both sanctioned and unsanctioned projects) for projects that fit within 
the IEA’s New Policies Scenario (NPS) that is not required under the IEA’s Below 2 Degrees Scenario (B2DS) over the period 2019-2030, 
expressed as a percentage.  If only capex for unsanctioned projects is considered, these numbers will be higher - see appendix of ‘Breaking 
the Habit’ for full results. Emissions reductions to meet intensity-adjusted company carbon budgets; * = company reductions are based on 
unadjusted aggregate B2DS emissions for these companies. Reductions to 2040 are rounded to the nearest 5%. Linear decline assumed for 
both emissions and production reductions to 2040.
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As above, for some companies, a very low 
proportion of their potential project portfolio 
being sufficiently low cost to fit within a Paris-
compliant budget will result in a small future 
company carbon budget. In such cases, a 
simple linear projection may imply that 
emissions have to reach zero in the near 
future – and earlier than the actual expected 
production profile of their B2DS-compliant 
projects.  

For such companies, a more complex 
trajectory may be preferred to result in the 
same company carbon budget but at a 
different rate. For example, an exponential 
trajectory (which more closely reflects the 
pattern of production decline in the absence 
of new project sanction) is shown in Figure 
12 using EOG Resources for illustration. For 
those companies in Table 11 with a zero year 
pre-2040, we show required production 
decline in Table 12, on an exponential basis.

FIGURE 12.  LINEAR AND EXPONENTIAL DECLINE PROFILES FOR EOG RESOURCES

Source: Rystad Energy, IEA, CTI analysis
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While an exponential decline trajectory may 
allow the company to continue producing 
for longer, the corollary is that sharper 
reductions are required in the short term 
compared to a linear projection for the 
same overall aggregate production, and 
emissions, over the period to 2040.

As noted previously, it is the aggregate 
quantum of emissions that determines 
warming at the global level, and we carry 
this fundamental principle through to our 
company-level analysis. However, the 
precise profile that companies use to stay 
within their budgets is a matter for them and 
their investors.

Company
Estimated

2019 Production 
(mmboe)

2019-2040 
Aggregate 
Production 
(bnboe)

Minimum Annual 
Production 

Decline

EOG Resources 355 2.3 16%

Oxy 325 3.4 8%

Pioneer Natural Resources 137 0.8 17%

Concho Resources 142 0.9 16%

Hess 131 1.4 8%

Diamondback Energy 121 1.2 9%

TABLE 12.  SUMMARY RESULTS FOR COMPANIES WITH ZERO YEAR PRIOR TO 2040 (TABLE 
11). MINIMUM ANNUAL PRODUCTION DECLINE (EXPONENTIAL) TO 2040, TO STAY WITHIN 
B2DS COMPANY CARBON BUDGET

Source: Rystad Energy, IEA, CTI analysis
Notes: Minimum annual production change based on exponential decline.
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The full tables of results for our universe 
of companies (the E&P and integrated 
components of the S&P Global Oil Index, 
plus other selected companies e.g. BHP, 
Saudi Aramco) are shown below. 

Results are given for both the two IEA 
scenarios used in this analysis: B2DS (Table 
13 and Table 14) & SDS (Table 15 and Table 
16).  Companies are ranked in the tables 
by estimated 2019 production within market 
segment.

Appendices6

Company
Capex 

Outside B2DS 
to 2030

Zero Year
(Linear)

Minimum 
Production 

Reduction to 
2040

Minimum 
Emissions Target 

to 2040 
(vs 2019)

ExxonMobil 60% - 70% Post 2040 55% 55%

Shell 30% - 40% Post 2040 10% 15%

Chevron 30% - 40% Post 2040 35% 35%

BP 20% - 30% Post 2040 25% 25%

Total 30% - 40% Post 2040 35% 40%

Eni 30% - 40% Post 2040 40% 40%

ConocoPhillips 40% - 50% Post 2040 85% 85%

Petrobras 30% - 40% Post 2040 65% 75%

Equinor 30% - 40% Post 2040 45% 45%

Canadian Natural 
Resources (CNRL) 0% - 10% Post 2040 5% 25%

EOG Resources 90% - 100% Pre-2040 - -

Oxy 50% - 60% Pre-2040 - -

Repsol 20% - 30% Post 2040 65% 65%

Suncor Energy 10% - 20% Post 2040 15% 50%

Anadarko 70% - 80% Post 2040 70% 70%

Woodside 30% - 40% Post 2040 0% 0%

TABLE 13. SUMMARY RESULTS FOR ALL COMPANIES: NPS CAPEX OUTSIDE B2DS TO 
2030 FOR BOTH SANCTIONED AND UNSANCTIONED PROJECTS, ZERO YEAR MINIMUM 
PRODUCTION REDUCTIONS AND CARBON EMISSIONS REDUCTIONS REQUIRED TO STAY 
WITHIN B2DS COMPANY CARBON BUDGETS
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Company
Capex 

Outside B2DS 
to 2030

Zero Year
(Linear)

Minimum 
Production 

Reduction to 
2040

Minimum 
Emissions Target 

to 2040 
(vs 2019)

Pioneer Natural 
Resources 90% - 100% Pre-2040 - -

Concho Resources 90% - 100% Pre-2040 - -

Hess 70% - 80% Pre-2040 - -

Diamondback Energy 80% - 90% Pre-2040 - -

Imperial Oil (Public 
traded part) 10% - 20% Post 2040 10% 45%

Gazprom 30% - 40% Post 2040 40% 45%

Rosneft 10% - 20% Post 2040 35% 45%

PetroChina 10% - 20% Post 2040 10% 20%

Lukoil 10% - 20% Post 2040 50% 65%

CNOOC 50% - 60% Post 2040 75% 90%

Novatek 40% - 50% Post 2040 25% 25%

Sinopec 0% - 10% Post 2040 30% 40%

Ecopetrol 10% - 20% Pre-2040 - -

Tatneft 0% - 10% Post 2040 40% 60%

Saudi Aramco 10% - 20% Post 2040 0% 5%

EQT Corporation 20% - 30% Post 2040 35% 35%

Encana 80% - 90% Pre-2040 - -

Apache 30% - 40% Post 2040 75% 85%

Chesapeake 80% - 90% Post 2040 60% 65%

Devon Energy 50% - 60% Post 2040 10% 20%

Marathon Oil 60% - 70% Pre-2040 - -

Antero Resources 0% - 10% Post 2040 0% 0%

Cenovus Energy 0% - 10% Post 2040 0% 0%

Inpex 20% - 30% Post 2040 0% 0%

BHP 30% - 40% Post 2040 85% 90%

Range Resources 10% - 20% Post 2040 0% 0%

Noble Energy 60% - 70% Post 2040 0% 5%

Continental Resources 80% - 90% Pre-2040 - -
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Company
Capex 

Outside B2DS 
to 2030

Zero Year
(Linear)

Minimum 
Production 

Reduction to 
2040

Minimum 
Emissions Target 

to 2040 
(vs 2019)

OMV 20% - 30% Post 2040 30% 30%

Cabot Oil and Gas 0% - 10% Post 2040 0% 0%

Southwestern Energy 0% - 10% Post 2040 0% 0%

Husky Energy 20% - 30% Post 2040 0% 20%

Cimarex Energy 80% - 90% Post 2040 70% 70%

Tourmaline Oil 30% - 40% Post 2040 0% 0%

Santos 30% - 40% Post 2040 25% 30%

Seven Generations 
Energy 0% - 10% Post 2040 0% 0%

Crescent Point Energy 80% - 90% Pre-2040 - -

Murphy Oil 50% - 60% Post 2040 0% 0%

Aker BP 60% - 70% Post 2040 30% 40%

WPX Energy 90% - 100% Pre-2040 - -

Whiting Petroleum 90% - 100% Pre-2040 - -

Arc Resources 30% - 40% Post 2040 0% 0%

Parsley Energy 90% - 100% Pre-2040 - -

PDC Energy 70% - 80% Pre-2040 - -

Oil Search 30% - 40% Post 2040 0% 0%

Origin Energy 20% - 30% Post 2040 50% 50%

QEP Resources 90% - 100% Pre-2040 - -

Oasis Petroleum 90% - 100% Pre-2040 - -

Vermilion Energy 30% - 40% Pre-2040 - -

Tullow Oil 50% - 60% Pre-2040 - -

Lundin Petroleum 60% - 70% Post 2040 0% 0%

Galp Energia SA 50% - 60% Post 2040 0% 0%

Centennial Resource 
Development 90% - 100% Pre-2040 - -

Sasol 0% - 10% Post 2040 25% 25%

Matador Resources 90% - 100% Pre-2040 - -

Source: Rystad Energy, IEA, CTI analysis.  Production calculated in mmboe.
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Company
Estimated 2019 

Production 
(mmboe)

2019-2040 
Aggregate 
Production 
(bnboe)

Minimum Annual 
Production 

Decline

EOG Resources 355 2.3 16%

Oxy 325 3.4 8%

Pioneer Natural Re-sources 137 0.8 17%

Concho Resources 142 0.9 16%

Hess 131 1.4 8%

Diamondback Energy 121 1.2 9%

Ecopetrol 229 2.0 10%

Encana 238 2.4 9%

Marathon Oil 192 2.1 8%

Continental Resources 152 1.3 11%

Crescent Point Energy 57 0.4 13%

WPX Energy 63 0.3 19%

Whiting Petroleum 56 0.3 17%

Parsley Energy 57 0.3 17%

PDC Energy 51 0.5 8%

QEP Resources 37 0.2 17%

Oasis Petroleum 40 0.2 17%

Vermilion Energy 34 0.3 10%

Tullow Oil 37 0.4 8%

Centennial Resource Development 28 0.2 17%

Matador Resources 27 0.2 13%

TABLE 14.  MINIMUM ANNUAL PRODUCTION DECLINE (EXPONENTIAL) TO 2040, TO STAY 
WITHIN B2DS COMPANY CARBON BUDGET

Source: Rystad Energy, IEA, CTI analysis
Notes: Minimum annual production change based on exponential decline.
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TABLE 15. SUMMARY RESULTS FOR ALL COMPANIES: NPS CAPEX OUTSIDE SDS TO 2030 FOR 
BOTH SANCTIONED AND UNSANCTIONED PROJECTS, ZERO YEAR MINIMUM PRODUCTION 
REDUCTIONS AND CARBON EMISSIONS REDUCTIONS REQUIRED TO STAY WITHIN B2DS 
COMPANY CARBON BUDGETS

Company

% of NPS 
Capex 

Outside SDS 
to 2030

Zero Year 
(Linear)

Minimum 
Production 

Reduction to 
2040

(vs 2019)

Minimum 
Emissions Target 

to 2040 
(vs 2019)

ExxonMobil 30% - 40% Post 2040 25% 25%

Shell 30% - 40% Post 2040 0% 0%

Chevron 30% - 40% Post 2040 10% 10%

BP 20% - 30% Post 2040 10% 10%

Total 30% - 40% Post 2040 30% 35%

Eni 30% - 40% Post 2040 25% 25%

ConocoPhillips 40% - 50% Post 2040 55% 60%

Petrobras 30% - 40% Post 2040 60% 75%

Equinor 30% - 40% Post 2040 35% 35%

Canadian Natural 
Resources (CNRL) 0% - 10% Post 2040 5% 25%

EOG Resources 90% - 100% Post 2040 60% 65%

Oxy 50% - 60% Post 2040 80% 80%

Repsol 20% - 30% Post 2040 60% 60%

Suncor Energy 10% - 20% Post 2040 15% 50%

Anadarko 70% - 80% Post 2040 0% 0%

Woodside 30% - 40% Post 2040 0% 0%

Pioneer Natural 
Resources 90% - 100% Pre-2040 - -

Concho Resources 90% - 100% Pre-2040 - -

Hess 70% - 80% Post 2040 45% 50%

Diamondback Energy 80% - 90% Post 2040 55% 55%

Imperial Oil (Public 
traded part) 10% - 20% Post 2040 10% 45%

Gazprom 30% - 40% Post 2040 25% 25%
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Company

% of NPS 
Capex 

Outside SDS 
to 2030

Zero Year 
(Linear)

Minimum 
Production 

Reduction to 
2040

(vs 2019)

Minimum 
Emissions Target 

to 2040 
(vs 2019)

Rosneft 10% - 20% Post 2040 30% 45%

PetroChina 10% - 20% Post 2040 10% 20%

Lukoil 10% - 20% Post 2040 40% 50%

CNOOC 50% - 60% Post 2040 45% 60%

Novatek 40% - 50% Post 2040 15% 20%

Sinopec 0% - 10% Post 2040 25% 35%

Ecopetrol 10% - 20% Pre-2040 - -

Tatneft 0% - 10% Post 2040 40% 60%

Saudi Aramco 10% - 20% Post 2040 0% 5%

EQT Corporation 20% - 30% Post 2040 20% 25%

Encana 80% - 90% Post 2040 80% 80%

Apache 30% - 40% Post 2040 55% 60%

Chesapeake 80% - 90% Post 2040 30% 35%

Devon Energy 50% - 60% Post 2040 0% 0%

Marathon Oil 60% - 70% Post 2040 30% 30%

Antero Resources 0% - 10% Post 2040 0% 0%

Cenovus Energy 0% - 10% Post 2040 0% 0%

Inpex 20% - 30% Post 2040 0% 0%

BHP 30% - 40% Post 2040 65% 60%

Range Resources 10% - 20% Post 2040 0% 0%

Noble Energy 60% - 70% Post 2040 0% 0%

Continental Resources 80% - 90% Post 2040 20% 30%

OMV 20% - 30% Post 2040 20% 20%

Cabot Oil and Gas 0% - 10% Post 2040 0% 0%

Southwestern Energy 0% - 10% Post 2040 0% 0%

Husky Energy 20% - 30% Post 2040 0% 15%

Cimarex Energy 80% - 90% Post 2040 0% 0%

Tourmaline Oil 30% - 40% Post 2040 0% 0%
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Company

% of NPS 
Capex 

Outside SDS 
to 2030

Zero Year 
(Linear)

Minimum 
Production 

Reduction to 
2040

(vs 2019)

Minimum 
Emissions Target 

to 2040 
(vs 2019)

Santos 30% - 40% Post 2040 0% 0%

Seven Generations 
Energy 0% - 10% Post 2040 0% 0%

Crescent Point Energy 80% - 90% Pre-2040 - -

Murphy Oil 50% - 60% Post 2040 0% 0%

Aker BP 60% - 70% Post 2040 0% 0%

WPX Energy 90% - 100% Post 2040 100% 100%

Whiting Petroleum 90% - 100% Pre-2040 - -

Arc Resources 30% - 40% Post 2040 0% 0%

Parsley Energy 90% - 100% Pre-2040 - -

PDC Energy 70% - 80% Post 2040 80% 80%

Oil Search 30% - 40% Post 2040 0% 0%

Origin Energy 20% - 30% Post 2040 50% 50%

QEP Resources 90% - 100% Pre-2040 - -

Oasis Petroleum 90% - 100% Pre-2040 - -

Vermilion Energy 30% - 40% Pre-2040 - -

Tullow Oil 50% - 60% Post 2040 100% -

Lundin Petroleum 60% - 70% Post 2040 0% 0%

Galp Energia SA 50% - 60% Post 2040 0% 0%

Centennial Resource 
Development 90% - 100% Post 2040 0% 0%

Sasol 0% - 10% Post 2040 25% 25%

Matador Resources 90% - 100% Post 2040 30% 35%

Source: Rystad Energy, IEA, CTI analysis.  Production calculated in mmboe.
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TABLE 16. MINIMUM ANNUAL PRODUCTION DECLINE (EXPONENTIAL) TO 2040, TO STAY 
WITHIN SDS COMPANY CARBON BUDGET

Company
Estimated 2019 

Production 
(mmboe)

2019-2040 
Aggregate 
Production 
(Bnboe)

Minimum Annual 
Production 

Decline 
(Exponential)

Pioneer Natural Resources 137 1.4 9%

Concho Resources 142 1.2 11%

Ecopetrol 229 2.1 10%

Crescent Point Energy 57 0.4 13%

Whiting Petroleum 56 0.3 17%

Parsley Energy 57 0.3 17%

QEP Resources 37 0.3 14%

Oasis Petroleum 40 0.4 16%

Vermilion Energy 34 0.4 7%

Source: Rystad Energy, IEA, CTI analysis
Notes: Minimum annual production change based on exponential decline.
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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.

Readers are encouraged to reproduce material from Carbon Tracker reports for their own publications, as long 
as they are not being sold commercially. As copyright holder, Carbon Tracker requests due acknowledgement 
and a copy of the publication. For online use, we ask readers to link to the original resource on the Carbon 
Tracker website.

© Carbon Tracker 2019. 





For more information please vist:

www.carbontracker.org
@carbonbubble

Initiative

arbon Tracker

https://www.carbontracker.org/
https://twitter.com/CarbonBubble

