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All scenarios have an expiration date: assumptions go bad quickly,
particularly as global decarbonisation has been so delayed
Dr Dimitri Lafleur

When Woodside launched its 2023 Climate Transition Action Plan (CTAP) in late February, CEO Meg
O’Neill told investors that the company’s oil and gas expansion plans are supported by science.

“Now, for some stakeholders, to be Paris-aligned means no new investment in oil and gas, but
let’s have a look at the science.”1

This is crucial information: investors should be wary of investment decisions, which are not
Paris-aligned. In its 2023 CTAP, Woodside uses the scenarios from the Intergovernmental Panel on
Climate Change (IPCC) Sixth Assessment Report (AR6) to show that oil and gas use can be resilient
in a world that decarbonises in line with the Paris goals of limiting warming to 1.5°C.

"In their [IPCC] scenarios there is still a continued role for oil and gas out to 2050 and beyond
… we base our work on the work of these global scientists who give us confidence that the
demand for our products will be robust"."2

Scenarios are a great tool to explore possible futures. However, they require transparency and an
understanding of assumptions to warrant meaningful use. Woodside’s use of scenarios in its CTAP
gives an incomplete and at times misleading picture, which shows a larger role for oil and gas in
Paris-aligned pathways than is possible today.

Key points:
● The IPCC AR6 scenarios relied upon by Woodside were published in April 2022, but the

deadline for peer-reviewed literature was December 2020. Since then, global emissions have
increased and the science community has refined its understanding of the impact of non-CO2

gases. This means that the remaining 1.5°C carbon budget used in IPCC AR6 scenarios is
more than twice what we now have available.

● By using these dated IPCC scenarios, Woodside shows a larger role for oil and gas in
Paris-aligned pathways than is possible today.

● Woodside’s charts in the CTAP only show the range of oil and gas use in the IPCC AR6
scenarios. When the underlying scenario data is included, it is clear that the majority of C1
scenarios show declining oil and gas use.

● Scenarios contain a range of assumptions and by isolating one, such as oil or gas use,
Woodside conceals the key dependencies. In scenarios that accommodate oil or gas growth,

2 https://www.abc.net.au/news/programs/the-business/2024-02-27/oil-and-gas-still-has-a-future-after-2050,/103519402
1 Woodside, 2024, Thriving through the energy transition briefing transcript
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there are invariably unrealistic assumptions relating to declines in other fossil fuels or uptake
in CO2 removal technologies.

● Woodside inappropriately blends IPCC and IEA scenarios in its CTAP charts, which
misrepresents key conclusions of the IEA.

● Woodside’s attempt to portray new gas projects as consistent with 1.5°C of warming is contrary
to the latest science.

● It is recommended investors and companies use Paris-aligned scenarios that are updated
annually, factoring in recent emissions data and changes in scientific understanding. Options
include:

○ the IEA Net Zero Emissions by 2050 (NZE) scenario
○ the Network for Greening the Financial System (NGFS) phase 4 scenarios, which are

based on the IPCC scenarios but are instead revised annually.
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Scenarios require transparency to warrant meaningful use
Scenarios are a great tool to explore possible futures. In a carbon-constrained world, there is a lot of
emphasis on scenarios that lead to a temperature-specific outcome.

In its 2023 CTAP, Woodside has used scenarios from the IPCC AR6 to convey that oil and gas use
can be resilient in various pathways that decarbonise in line with the Paris Agreement - see Figure 1
and Figure 2. In this Climate Science Insight, ACCR explains why these graphs are problematic, and
could lead investors to reach conclusions not grounded in the best available science.
Figure 1: Woodside’s CTAP chart showing potential global use of gas

Source: Screenshot of the chart on page 7 of Woodside’s Climate Transition Action Plan and 2023 Progress Report

Figure 2: Woodside’s CTAP chart showing potential global use of oil

Source: Screenshot of the chart on page 45 of Woodside’s Climate Transition Action Plan and 2023 Progress Report
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The remaining 1.5°C carbon budget in IPCC AR6 scenarios is more than
twice what we now have available. By relying on these scenarios, Woodside
shows a larger role for oil and gas in Paris-aligned pathways than is
possible today.
Since the release of the IPCC AR6 scenarios in 2022, which were based on a scientific understanding
from 2020, estimates of the remaining 1.5°C carbon budget (with a 50% likelihood) have been
drastically revised downwards, from 500Gt CO2 to around 210 Gt CO2 (Figure 3).3 This update is due
to the impact of recent emissions increases and better quantification of uncertainties like the impact
of non-CO2 emissions.

The C1 scenarios, which were assessed by the IPCC during the AR6 reporting cycle, do not take into
account the emissions since 2020.4 Therefore, the C1 ranges for oil and gas pathways do not
represent the range that we are left with in 2024 and are not a reliable measure for Woodside to use
as justification for sanctioning more projects. In Paris-aligned futures, oil and gas cannot be as
resilient as Woodside claims it is.

Figure 3: The remaining 1.5°C carbon budget (50% likelihood) as of 2020, compared to the
remaining carbon budget as of 2024

Notes: Left: The remaining 1.5°C carbon budget (50% likelihood) as of 2020 and as described in AR6 WGIII (IPCC, 2022,
Summary for Policymakers. In: Climate Change 2022: Mitigation of Climate Change, p.18, Table SPM.2). Right: The remaining
1.5°C carbon budget (50% likelihood) as of 2024 (after Lamboll et al. (2023), 2023 emissions based on Friedlingstein et al.
(2023)). Historical emissions are shown in grey (1850-2020 and 1850-2023). Remaining 1.5°C carbon budget is shown in red.

4 See appendix for the definitions of C1 scenarios

3 Lamboll et al., 2023, Assessing the size and uncertainty of remaining carbon budgets and using 2023 emissions estimates from
Friedlingstein et al., 2023, Global Carbon Budget 2023
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This is not the first time outlooks have changed and scenarios have needed to be updated. However,
as the carbon budget is further depleted and global emissions remain stubbornly high, scenarios are
becoming obsolete at a faster rate, meaning it is increasingly important for users of scenarios to be
attentive to their age and assumptions. For example, in the AR6 WGIII (2022), it was noted that
because it had become more difficult to limit global warming to 1.5°C due to increases in emissions,
different assumptions needed to be factored into the scenarios.5 In this context, use of the IEA NZE
can be beneficial, since the IEA updates its NZE 1.5°C-aligned scenario annually to factor in new
information.6

In addition to the IEA NZE, it would be prudent for Woodside to explore the NGFS phase 4 scenarios.7

The NGFS scenarios are:

● scenarios that were part of the IPCC scientific assessment that have been adapted by the
Network of Central Banks and Supervisors for Greening the Financial System (NGFS), to help
central banks and supervisors explore the possible impacts on the economy and the financial
system

● updated annually, with the latest economic and climate data, trends in renewable energy
technologies, as well as factoring in CCS uptake, policy commitments and energy-market
implications of the war in Ukraine.

Insight: The IPCC process and assessment of scenarios
The reason for the significant time lag between the assumptions used in the AR6 and where
we are today, has to do with the IPCC process.

The IPCC assesses the science related to climate change, it does not conduct research, nor
does it create scenarios. The AR6 stands for the 6th Assessment Report cycle. This cycle
kicked off in earnest after the release of the last AR5 reports in 2014. During the AR6 cycle
the IPCC released reports with contributions from the 3 IPCC working groups (WGI, WGII
and WGIII), 3 special reports and a synthesis report integrating the main findings of the AR6
reports.

Crucial for literature and research is the deadline by which research has to be submitted for
publication in peer-reviewed journals. The literature deadline for AR6 WGIII, which also
contains the assessment of scenarios available at the time, was December 2020. Those
scenarios that met the vetting criteria became part of the scenarios assessed in the AR6
WGIII report, which was published in April 2022, after several months of pandemic-induced
delay.

This means there is a significant time lag between the assumptions used in the AR6
scenarios, the publication of the AR6, and the reality of today’s available carbon budget.

7 NGFS, 2023, The NGFS scenario portal
6 IEA, 2023, Net zero roadmap: A global pathway to keep the 1.5C goal in reach
5 IPCC, 2022, Summary for Policymakers. In: Climate Change 2022: Mitigation of Climate Change, p.21, C.1.4.
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The majority of IPCC AR6 C1 scenarios show declining oil and gas use.
Woodside’s CTAP (see Figure 1 and 2 above) shows the range of oil and gas use possible under a
AR6 C1 scenario, not the C1 scenario data. By showing the range, represented by the light grey area,
Woodside purports to demonstrate that oil and gas demand is resilient under Paris-aligned
pathways.

However, the light grey area in Woodside’s CTAP does not represent a uniform “solution space” of
possible oil and gas use. The scenario data describes discrete trajectories, and looking at them in
this way is far more illuminating than considering them as a range.

The actual data for the C1 oil and gas range would look like Figure 4 and 5 below, in which ACCR has
overlaid the discrete trajectories of all 97 C1 scenarios.8

Figure 4 shows that for gas:

● While there are scenarios where gas use plateaus or increases through to 2050 and beyond,
the majority of scenarios project a decline in gas use. The median and the interquartile
range (25-75 percentile range) work with a declining gas use going forward.

● Those scenarios that do show a growth in gas rely on carbon removal, or work with an
accelerated reduction in other fossil fuel use - which Woodside acknowledges in its CTAP.9

Figure 5 shows for oil:

● The vast majority of scenarios show a decline in oil use, even more than for gas.

● The peak at 320EJ/year in 2030 that is visible in the dark grey area (C2, C3 oil use) is the
result of one single scenario, distorting how resilient oil use is in these scenarios.10 Figure 6
shows how one scenario is responsible for creating a “hump”, that when taken as a range,
appears to show greater resilience for oil under non-Paris-aligned pathways.

Figures 4 and 5 also show again why using AR6 scenarios in today's context is problematic. Recent
historical oil and gas use (the dark blue line) already sits at the high end of the C1 range. Most
scenarios work with lower historical demand. This means thatmost scenarios have lower
cumulative oil and gas use than the real world, and hence lower historical emissions, which has the
effect of artificially inflating the remaining carbon budget.

10 See appendix for the definitions of C2 and C3.

9 Woodside, 2024, Climate Transition Action plan and 2023 progress report, p. 44

8 Woodside shows the range of gas and oil use in C1 (light grey) and C2 and C3 (dark grey). See appendix for the definitions of C1, C2 and
C3. This analysis focuses on the C1 category as it features prominently in Woodside’s CTAP and contains scenarios that align with the
Paris agreement goals
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Figure 4: Potential global gas use in AR6 C1 scenarios

Notes: Potential global gas use in AR6 scenarios. Grey lines represent gas use in all C1 scenarios. The median of these
scenarios is in dark green. The 25-75% range is represented by the light green lines. The historical gas demand is in dark blue.
Both the median and 25-75% range show declining gas use. Data: Byers, et al., 2022, AR6 Scenarios Database; IEA, World
Energy outlook (2015-2023) CC BY 4.0.

Figure 5: Potential global oil use in AR6 C1 scenarios

Notes: Potential global oil use in AR6 scenarios. Grey lines represent gas use in all C1 scenarios. The median of these
scenarios is in dark green. The 25-75% range is represented by the light green lines. The historical oil demand is in dark blue.
Both the median and 25-75% range show declining oil use. Data: Byers, et al., 2022, AR6 Scenarios Database; IEA, World
Energy outlook (2015-2023) CC BY 4.0
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Figure 6: Potential global oil use in AR6 scenarios

Notes: Potential global oil use in AR6 scenarios. Coloured lines represent oil use in all C2 and C3 scenarios. It’s clear that the
peak in the dark grey area is due to one single scenario. Data: Byers, et al., 2022, AR6 Scenarios Database

Case study of an AR6 C1 scenario showing gas growth in today’s context.
Each scenario contains assumptions. Without understanding these assumptions a full picture is not
possible.

One AR6 C1 scenario that exhibits high gas demand growth is the SSP1_19 scenario that uses the
GCAM4.2 model. Figure 7 shows the coal, oil and gas assumptions in this scenario. Significant gas
use (in blue) can only occur due to:

● significantly lower oil consumption, which is even lower than actual historical usage (in
purple)

● a 3% decline in coal use (in black), effectively from last year onwards

The variable ‘gas use’ is therefore dependent on a lot of other variables. Each scenario is bound to a
carbon budget that limits global warming to 1.5°C in 2100. If gas use is allowed to increase, it very
often means that other fossil fuel needs to decline faster. If a scenario emits more than the
remaining carbon budget during some period in the 21st century, enough carbon needs to be
removed before 2100 to limit warming to a certain temperature.

Unsurprisingly, due to the assumed gas growth, the GCAM4.2 SSP1_19 scenario relies on very rapid
uptake of CCS, including more than 1Gt in 2030, some 50 times where we are today. It also assumes
half a gigatone of removals by 2030 through DAC or BECCS, which is unrealistic based on current
technology. In our view, this is a vital piece of information for the investor to make an informed
decision.
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Figure 7: The GCAM 4.2 SSP1_19 scenario is a scenario showing significant gas growth

Notes: The GCAM4.2 SSP1_19 scenario is a scenario showing significant gas growth (blue line in top right insert). Main graph:
Historical (solid lines) and scenario (dashed lines) show coal (black), oil (purple) and gas (blue) use in the GCAM4.2 SSP1_19
scenario. Also shown is the scenario’s reliance on the uptake of CCS (grey) and carbon removal (brown) technologies. Data:
Byers, et al., 2022, AR6 Scenarios Database

Inappropriate data blending from different scenarios may lead to the wrong
conclusions.
Woodside’s charts (Figures 1 and 2) also show two blue lines that represent data from the IEA World
Energy Outlook 2023. Woodside states that it uses IEA data “alongside IPCC pathways in the
charts”.11 However, in ACCR’s view, plotting IEA data on top of the AR6 C1 range misrepresents what
the IEA data conveys, and may lead to the incorrect perception that there is still plenty of room for
new oil and gas developments in a 1.5°C scenario.

● The light blue lines in Figures 1 and 2 represent the IEA’s projection of oil and gas supply from
existing fields with no further investment. The IEA states in its 1.5°C-aligned NZE scenario
some investment in existing oil and gas fields is required.12

● The dark blue line represents the IEA’s projection of oil and gas supply with investment in
existing and approved projects. The IEA defines an approved project as a project that has
taken a final investment decision (FID). Woodside’s charts seem to show that all investments
in existing and approved projects are aligned with 1.5°C, since that is what the grey area
shows. But the IEA clearly states those investments exceed the oil and gas demand in its
NZE scenario.13

13 IEA, 2023, Oil and gas industry in net zero transitions, figure 1.13
12 IEA, 2023, Oil and gas industry in net zero transitions, p.37-39
11 Woodside, 2024, Climate Transition Action plan and 2023 progress report, p. 45
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In Figures 8 and 9, ACCR has added (in green) oil and gas demand in the current IEA 2023 NZE to
Woodside’s chart. This clearly shows that the total supply from investments in existing and approved
projects is significantly higher than the IEA’s NZE demand. This accords with the IEA’s statements
that the total investment in existing and approved oil and gas projects is not aligned with its NZE
scenario.

In our view, plotting IEA data on top of the AR6 C1 range misrepresents what the IEA data conveys.
Taking into account all the assumptions the IEA makes around future fossil fuel use, carbon
removals, energy access and the role of forestry in emissions mitigation, not all investment in
existing and approved oil and gas projects can go ahead if we are to limit warming to 1.5°C.

Plotting that portion of supply onto a graph that shows the range of oil and gas use in the AR6 IPCC
1.5°C scenarios seems to show that both data series are aligned with 1.5°C within the specific
institutional scenario. Moreover, it may give rise to the idea that there is plenty of room for
unapproved gas projects since the IEA’s supply from existing and approved projects data (dark blue
line) appears to sit at the lower end of the C1 range.

For reference, we have also put the IEA’s Announced Pledges Scenario (APS) for oil and gas demand
on these charts (yellow line). APS is aligned with a temperature outcome of 1.7°C in 2100, which is
not 1.5°C aligned, nor Paris-aligned.14 The fact the APS sits well within Woodside’s light grey range of
potential pathways that limit warming to 1.5°C further highlights the flaws of the company using this
methodology.

Figure 8: Woodside’s chart with the IEA’s NZE (in green) and APS (in yellow) gas supply added.

Notes: Woodside’s graph of gas use with the IEA’s NZE (in green) and APS (in yellow) gas supply added. The IEA’s gas supply
from investments in existing and approved projects significantly exceeds NZE gas demand. The IEA therefore argues this is
not 1.5°C aligned. Data: Byers, et al., 2022, AR6 Scenarios Database; IEA, World Energy outlook (2015-2023); IEA, 2023, The oil
and gas industry in net zero transitions CC BY 4.0

14 IEA, 2022, World Energy Outlook 2022, p.64. Limiting global warming to 1.7C in 2100 is not Paris aligned.
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Figure 9: Woodside’s chart with the IEA’s NZE (in green) and APS (in yellow) oil supply added.

Notes: Woodside’s graph of oil use with the IEA’s NZE (in green) and APS (in yellow) oil supply added.The IEA’s oil supply from
investments in existing and approved projects significantly exceeds NZE oil demand. The IEA therefore argues this is not
1.5°C aligned. Data: Byers, et al., 2022, AR6 Scenarios Database; IEA, World Energy outlook (2015-2023); IEA, 2023, The oil
and gas industry in net zero transitions CC BY 4.0
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Appendix
Note on scenario categorisation15:

● AR6 C1 scenarios are characterised by:

a) limiting warming to 1.5°C in 2100 with a 50% likelihood, and

b) heavily restricting how much temperature goes above 1.5°C during the 21st century
(low or no overshoot).

● C2 and C3 scenarios are characterised by:

a) limiting warming to 1.5°C in 2100 with a 50% likelihood and 2°C in 2100 with a 67%
likelihood respectively, and

b) less restrictions on how much temperature goes above 1.5°C during the 21st century
(high overshoot), and generally relying more heavily on carbon removals.

The restriction on how much temperature goes above 1.5°C is important. A heavy restriction
provides much more certainty that warming stays well below 2°C at all times (holding to well below),
which is a prerequisite of the Paris agreement. A 67% likelihood of limiting global warming to 2°C
means there is a 1 in 3 chance that 2°C is breached.

Note on our reconstruction of Woodside’s charts:

The result of our reconstruction of Woodside’s charts is slightly different to Woodside’s graphs in the
CTAP. The reason for that is that ACCR uses all the available data, while Woodside chooses to use
data points every 10 years.

15 IPCC, 2022, Summary for Policymakers. In: Climate Change 2022: Mitigation of Climate Change, p.21, Box SPM.1
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Disclaimer
This document has been prepared by the Australasian Centre for Corporate Responsibility Inc. (“ACCR”).

Copyright

Any and all of the content presented in this report is, unless explicitly stated otherwise, subject to a copyright held by the ACCR. No
reproduction is permitted without the prior written permission of ACCR.

No distribution where licence would be required

This document is for distribution only as may be permitted by law. It is not directed to, or intended for distribution to or use by, any person
or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction where such distribution, publication,
availability or use would be contrary to law or regulation or would subject ACCR to any registration or licensing requirement within such
jurisdiction.

Nature of information

None of ACCR, its officers, agents, representatives or and employees holds an Australian Financial Services Licence (AFSL), and none of
them purports to give advice or operate in any way in contravention of the relevant financial services laws. ACCR, its officers, agents,
representatives and employees exclude liability whatsoever in negligence or otherwise, for any loss or damage relating to this document or
its publications to the full extent permitted by law.

This document has been prepared as information or education only without consideration of any user's specific investment objectives,
personal financial situation or needs. It is not professional advice or recommendations (including financial, legal or other professional
advice); it is not an advertisement nor is it a solicitation or an offer to buy or sell any financial instruments or to participate in any particular
trading strategy. Because of this, no reader should rely upon the information and/or recommendations contained in this site. Users should,
before acting on any information contained herein, consider the appropriateness of the information, having regard to their objectives,
financial situation and needs. It is your responsibility to obtain appropriate advice suitable to your particular circumstances from a
qualified professional before acting or omitting to act based on any information obtained on or through the report. By receiving this
document, the recipient acknowledges and agrees with the intended purpose described above and further disclaims any expectation or
belief that the information constitutes investment advice to the recipient or otherwise purports to meet the investment objectives of the
recipient.

Information not complete or accurate

The information contained in this report has been prepared based on material gathered through a detailed industry analysis and other
sources and although the findings in this report are based on a qualitative study no warranty is made as to completeness, accuracy or
reliability of fact in relation to the statements and representations made by or the information and documentation provided by parties
consulted as part of the process.

The sources of the information provided are indicated in the report and ACCR has not sought to independently verify these sources unless
it has stated that it has done so. ACCR is not under any obligation in any circumstance to update this report in either oral or written form
for events occurring after the report has been issued. The report is intended to provide an overview of the current state of the relevant
industry or practice.

This report focuses on climate related matters and does not purport to consider other or all relevant environmental, social and governance
issues.

Any prices stated in this document are for information purposes only and do not represent valuations for individual securities or other
financial instruments. ACCR does not represent that any transaction can or could have been affected at those prices, and any prices do not
necessarily reflect ACCR’s internal books and records or theoretical model-based valuations and may be based on certain assumptions.
Different assumptions by ACCR or any other source may yield substantially different results.

Links to Other Websites

This document may contain links to other websites not owned or controlled by the ACCR and ACCR assumes no responsibility for the
content or general practices of any of these third party sites and/or services whose terms and conditions and privacy policy should be read
should you access a site as a result of following a link cited in this report.
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