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Key points 
 

• Energy transition scenarios can help us explore how 

different transition pathways result in different 

outcomes 

 

• Scenarios can be used to guide policy decisions and 

investments, but they also can be manipulated and 

taken out of context 

 

• The challenge is to bridge the gap between the real 

world – where not enough is being done - and 

scenarios which are sufficiently ambitious and 

achievable  

 
 
 
 
 
 
 
 
 

When looking at the transition to a low-carbon economy, and 
to net zero, it is helpful to understand how different pathways 
could result in different outcomes. These outcomes are often 
referred to by climate bodies and research organisations as 
‘scenarios’. 
 
A useful definition of what a scenario is has been highlighted by 
the Network for Greening the Financial System (NGFS)1.  
It says a scenario is “a plausible description of how the future 
may develop based on a coherent and internally consistent set 
of assumptions about key driving forces (e.g., rate of 
technological change, prices) and relationships. Note that 
scenarios are neither predictions nor forecasts, but are used to 
provide a view of the implications of developments and 
actions”.  
 
Using different scenarios is a way to explore different pathways 
to achieve the same outcome as well as to observe different 
outcomes from different assumptions. Using several scenarios 
can therefore be useful for decision making but any given single 
scenario is not a blueprint for the future and should not be 
used as such. 
 
Here, we analyse some of the International Energy Agency’s 
(IEA) energy transition scenarios and outline what they mean 
for society and investors.2 
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The IEA’s scenarios: 
 

− NZE: Net Zero Energy scenario, aligned with 1.5°C 

warming above pre-industrial levels - a normative 

scenario as it works backwards from a defined 

outcome3 

− APS: Announced Pledges Scenario, aligned with 1.7°C 

of warming – implements countries’ mid-term action 

plans to cut emissions (their Nationally Determined 

Contributions) and long-term net zero targets 

− STEPS: Stated Policies Scenario, aligned with 2.4°C of 

warming – Implements only current policies and 

actions 

NZE and APS are both compatible with the Paris 
Agreement’s goal of “holding the increase in the global 
average temperature to well below 2°C above pre-
industrial levels and pursuing efforts to limit the 
temperature increase to 1.5°C above pre-industrial 
levels”4. 
  
While both are Paris Agreement compatible, NZE has 
become the more prominent, central scenario in many 
analyses. By contrast, STEPS is a ‘business as usual’ 
scenario and is even not a net-zero scenario, as 
temperatures continue to increase. As such, while we 
quote it, we do not believe it can be used as a reference. 
 

Figure 1 is a clear illustration that there is not one 1.5°C 
scenario but many. It plots the IEA’s NZE (green line) against 
tens of scenarios (grey lines) used by the Intergovernmental 
Panel on Climate Change (IPCC). The APS (in orange) is added 
for comparison. 
 
Figure 1: Greenhouse gas emissions in IEA scenarios compared 
to IPCC 1.5°C scenarios 
 
 

 

 

 

 

 

 

 

Source: Understanding GEC Model scenarios – Global Energy and Climate 
Model, IEA, retrieved March 2024. 

Figure 2 is another and more precise illustration that scenarios 
with the same outcome can be built with different bricks. This 
contrasts 2050’s expected total final energy consumption in the 
IEA’s NZE (in green) with the same metric in 18 comparable 
scenarios from the IPCC (in blue). This metric is but one brick in 
those scenarios, and there are strong - sometimes drastic - 
differences in the other bricks. This shows that focusing on one 
brick at the exclusion of the others only provides a partial view 
and understanding of a scenario. 
 
In other words, it is possible to reach the same destination via 
different paths. This means that different political and 
economic choices can be made to potentially achieve the same 
goal. 
 
Figure 2: Total Final Energy Consumption in 2050 in exajoules 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Net Zero by 2050 - A Roadmap for the Global Energy Sector, IEA, May 
20215 

Oil and gas in energy transition scenarios 
 
The IEA urged there to be “no new oil and gas fields” in its 2021 
report “Net Zero by 2050: A Roadmap for the Global Energy 
Sector”6, a view that has been repeated often since. In its 
September 2023 update7, the IEA reiterated its conclusion, but 
with a slight twist, saying that “there is no need for new long 
lead time upstream oil and gas conventional projects”. 
 
In its NZE scenario, demand for fossil fuels drops rapidly thanks 
to the rapid deployment of technologies that consume less 
fossil fuels, as well as strong efficiency improvements and 
behavioural changes. As a result, existing fields are deemed 
sufficient to meet demand. 
 
The same scenario includes investment in existing and 
approved projects for oil supply8 (see Figure 3). In APS and 
STEPS, there is a need for investments in new supply, because 
demand does not fall sufficiently (and indeed does not fall at all 

https://www.iea.org/reports/global-energy-and-climate-model/understanding-gec-model-scenarios
https://www.iea.org/reports/global-energy-and-climate-model/understanding-gec-model-scenarios
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in STEPS). The same applies to natural gas, with the same 
observation. 
 
There is clearly more oil produced in APS than in NZE: in its 
World Energy Outlook 2023, the IEA forecasts oil production in 
2050 at 24.3 million barrels in NZE and 54.8 million in APS. This 
compares to more than 100 million barrels in 2023. 
 
This may be surprising and even counter-intuitive but meeting 
the goal of the Paris Agreement and developing new oil and gas 
fields are not mutually exclusive. However, it is quite clear that 
achieving 1.5°C and developing new fields are not compatible. 
Figure 3 highlights that the quantum of actions to be taken to 
achieve a 1.5°C outcome is significantly higher than to achieve 
1.7°C. There is no linearity here. 
 
Figure 3: Oil supply by scenario, 2010-2050 
 
 
 
 
 
 
 
 
 
 
 
Source: The Oil and Gas Industry in Net Zero Transitions, IEA, November 2023 
 
The IEA forecasted oil demand till 2028, in its 2023 report Oil 
20239. We took this forecast and plotted it against the short-
term leg of the IEA’s scenarios. 
 
Figure 4 shows that what the IEA expects from the real world is 
very different from what it models in its transition scenarios. 
Indeed, in the real world, oil demand was at a record high in 
2023 and is expected to continue to rise, albeit slowly. 
 
Figure 4: Oil and liquids demand vs scenarios, in million barrels 
per day 
 
 
 
 
 
 
 
 
 
 
 
Sources: Oil 2023, June 2023; World Energy Outlook 2023, October 2023; IEA 

Real world versus scenarios 

 
Figure 5 shows predicted future greenhouse gas emissions 
depending on different policies, from those in place currently 
to pledges, targets and potential scenarios – and the 
temperature outcomes of actions taken. The data was updated 
after the United Nations climate change conference COP28 in 
late 2023. The outcome of the first global stocktake - the final 
document published at the end of COP2810 - states that we “are 
not yet collectively on track towards achieving the purpose of 
the Paris Agreement and its long-term goals11”. Indeed, this 
analysis and many others, including by the IPCC, conclude that 
the world is on track for a temperature increase of 2.5°C or 
above. 
 
Figure 5: Emission pathways and temperature outcomes post-
COP28 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Sources: World Resources Institutes; Climate Action Tracker; AXA IM. GT of 
GHG: gigatonnes of greenhouse gases 

 
Many debates in the energy transition circle around the 
opposition between the real world – what is happening with 
current public policies, corporate strategies, and individual 
choices - and scenarios – what should happen to achieve a 
given outcome. But this debate has largely become centred on 
achieving the 1.5°C Paris Agreement goal and the IEA’s NZE 
scenario is often viewed as the blueprint to do so. 
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Focusing on a desirable but out of reach scenario – or only 
reachable with economic and societal changes that have not 
been embraced so far – carries the risk of creating 
unachievable expectations and triggering a pushback from 
parts of society and certain stakeholders. It also creates the risk 
of having to potentially back out of a totemic goal. 
 
We believe the key challenge is to bridge the gap between the 
real world – where clearly not enough is being done - and 
scenarios that are sufficiently ambitious and achievable. Public 
policies are essential to do so, but all stakeholders – public and 
private, companies and people – must participate to achieve an 
ambitious but reachable outcomes. 
 
 
 
 
 
 

Potential rewards for investors 

 
We believe it is more relevant for investors to use a range of 
scenarios than just one to inform their investment strategies. 
The scenarios also ought to be ambitious, because the 
transition is an ambitious endeavour. 
 
Exclusively focusing on scenarios which - at least for now - look 
out of reach can be misleading because it could lead to 
disconnecting portfolios from real economic conditions, with 
potentially an impact on risk-return profiles. In addition, using 
such scenarios to exclude entire sectors to make portfolios look 
greener while the world is unchanged is in our view a form of 
greenwashing. 
 
We believe that combining robust demands for companies with 
a large environmental footprint and engaging with them is a 
better approach that in the long-term could reap rewards for 
companies, investors – and the wider world.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1 The Network for Greening the Financial System is composed of more than 100 central banks and financial regulators. Its scenarios 
are used to stress test the financial system for potential climate change impacts 
2 We have chosen the IEA’s scenarios as they are amongst the most highly-regarded, though it should be noted that many other 
organisations have developed useful scenarios, including the NGFS, International Monetary Fund and Organisation for Economic 
Co-operation and Development, among others. 
3 For a detailed analysis see  "The IEA's path to net zero", AXA IM, June 2021 
4 Paris Agreement, United Nations, 2015 
5 We recommend reading pages 62-64 of the report for a broader analysis of this point 
6 Net Zero by 2050 - A Roadmap for the Global Energy Sector, IEA, May 2021 
7 Net Zero Roadmap: A Global Pathway to Keep the 1.5 °C Goal in Reach, IEA, September 2023 
8 The Oil and Gas Industry in Net Zero Transitions, IEA, November 2023 
9 Oil 2023 Analysis and forecast to 2028, IEA, June 2023 
10 Outcome of the first global stocktake; 13 December 2023 
11 The goal is of “holding the increase in the global average temperature to well below 2°C above pre-industrial levels and pursuing 
efforts to limit the temperature increase to 1.5°C above pre-industrial levels” 

https://www.axa-im.com/document/2989/view
https://unfccc.int/sites/default/files/english_paris_agreement.pdf
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://iea.blob.core.windows.net/assets/9a698da4-4002-4e53-8ef3-631d8971bf84/NetZeroRoadmap_AGlobalPathwaytoKeepthe1.5CGoalinReach-2023Update.pdf
https://iea.blob.core.windows.net/assets/f065ae5e-94ed-4fcb-8f17-8ceffde8bdd2/TheOilandGasIndustryinNetZeroTransitions.pdf
https://iea.blob.core.windows.net/assets/6ff5beb7-a9f9-489f-9d71-fd221b88c66e/Oil2023.pdf
https://unfccc.int/sites/default/files/resource/cma2023_L17_adv.pdf
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Disclaimer 
 
This document is for informational purposes only and does not constitute investment research or financial analysis relating to transactions in 
financial instruments as per MIF Directive (2014/65/EU), nor does it constitute on the part of AXA Investment Managers or its affiliated 
companies an offer to buy or sell any investments, products or services, and should not be considered as solicitation or investment, legal or tax 
advice, a recommendation for an investment strategy or a personalized recommendation to buy or sell securities. 

Due to its simplification, this document is partial and opinions, estimates and forecasts herein are subjective and subject to change without 
notice. There is no guarantee forecasts made will come to pass. Data, figures, declarations, analysis, predictions and other information in this 
document is provided based on our state of knowledge at the time of creation of this document. Whilst every care is taken, no representation or 
warranty (including liability towards third parties), express or implied, is made as to the accuracy, reliability or completeness of the information 
contained herein. Reliance upon information in this material is at the sole discretion of the recipient. This material does not contain sufficient 
information to support an investment decision. 

Issued in the UK by AXA Investment Managers UK Limited, which is authorised and regulated by the Financial Conduct Authority in the UK. 
Registered in England and Wales, No: 01431068. Registered Office: 22 Bishopsgate, London, EC2N 4BQ. 
 
In other jurisdictions, this document is issued by AXA Investment Managers SA’s affiliates in those countries. 
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