
abrdn.com

February 2021

Climate scenario analysis: a rigorous framework for 
managing climate financial risks and opportunities

Executive Summary

For professional and Institutional Investors only 
– not to be further circulated. In Switzerland for 

qualified investors only. In Australia for  
wholesale clients only.



2 Climate scenario analysis: Executive summary

Jeremy Lawson
Chief Economist and Head of the  abrdn 
Research Institute 

Anna Moss
Climate Change Scenario Analyst

Craig Mackenzie
Head of Strategic Asset Allocation

Eva Cairns
Senior ESG Investment Analyst  
Climate Change 

Authors



3Climate scenario analysis: Executive summary

Executive Summary

The physical risks of climate change and the long-term 
transition to a zero carbon global economy have enormous 
implications for the investment community. Scenario 
analysis is an essential tool for managing the risks and 
identifying the opportunities associated with physical and 
transition climate risk. 

abrdn has developed a bespoke approach to climate 
scenario analysis, that integrates the macro and micro 
drivers of climate impacts on asset prices within a 
probabilistic framework (please see our full White 
Paper, which you can find in the Climate section of our 
website). Our insights are being embedded in our business 
strategy, investment processes and the development of 
climate-driven solutions for or clients.

Climate scenario analysis is an essential activity for 
climate-driven asset managers
Climate change is one of the defining issues of our age. 
Its physical manifestations are negatively affecting 
ecosystems, human health, and economic infrastructure. 
And much more disruptive outcomes are coming, 
even if the world is able to keep global temperature 
increases to 1.5° above pre-industrial levels. Meanwhile, 
the growing array of policy initiatives, private sector 
commitments and technology advances aiming to 
constrain greenhouse gas emissions and limit climate 
change are profoundly changing energy systems and 
patterns of economic activity.

It is vital that investors understand how physical climate 
change and the energy transition affect the investment 
returns of the companies and markets they invest in. 
We believe that doing so will enable us to build more 
resilient portfolios and generate better long-term returns 
for clients. It is also increasingly demanded by asset 
owners and regulators.

abrdn’s bespoke approach to climate scenario analysis sets 
us apart from other asset managers
Our approach to climate scenario analysis is motivated 
by the view that a rigorous and transparent methodology 
is essential for making sound investment decisions, 
encouraging positive change at the companies we 
invest in, and achieving robust outcomes for our clients. 
There are three features that jointly differentiate abrdn’s 
climate scenario framework from that of most other asset 
managers and allow us to fully integrate the results into our 
business strategy:

1. Bespoke scenario design – Climate scenarios are 
typically taken ‘off the shelf’ from expert outside 
agencies. While this facilitates comparability and can 
be useful for policy design, it comes at the expense of 
unrealistic assumptions about policy uniformity across 
regions and sectors that weaken their usefulness for 
investment integration and product development. 
By relaxing these assumptions we can build more 
plausible scenarios that better inform our assessment 
of climate risks and opportunities.

2. Macro and micro integration – Investment integration 
also requires a rigorous process for translating climate 
scenarios into financial impacts for all the assets we 
manage. Drawing on the expertise of our external 
partner – Planetrics – we do this in three stages:

I. Our scenarios are converted into economic shocks 
like carbon taxes or physical damages that alter 
energy usage and the demand and supply of 
different products through time.

II. Effects on asset value streams are then modelled 
as a function of firms’ exposures to these shocks, 
their ability to react to them in terms of abatement 
or adaptation, and the nature of competition in their 
industry and thus the ability to pass on any higher 
costs to consumers or gain market share at the 
expense of more impacted competitors.

III. Finally, we generate impairment estimates for 
individual securities, using standard asset pricing 
models, which can be aggregated at sector, 
regional and portfolio level.

3. Probabilistic assessments – The financial implications 
of climate change and the energy transition will be 
determined by the evolution of regulation, policy and 
technology. However, these drivers are difficult to 
forecast over long horizons. It is critical to take this 
uncertainty into account and update our analysis as 
new information becomes available. We do this by:

a) Specifying a wide range of plausible scenarios 
(see Figure 1);

b) Assigning probabilities to each scenario based on the 
political economy and economics of mitigation;

c) Pooling the results so that we can analyse how asset 
prices respond to the probability-weighted mean 
outcome, as well as tail outcomes; and

d) Updating our scenarios and their probabilities on an 
annual basis.
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Probability weights of each climate scenario
Scenario weightings (%)
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Source: Planetrics.

A major energy transition is taking place – it is just a question 
of scale, speed and composition
In terms of the future of energy, the most important 
takeaways from our analysis are as follows:
a) The transition to a lower-carbon global economy is highly 

likely to continue. Even in our probability-weighted (mean) 
scenario, which sees the world fall short of keeping global 
temperature increases below 2°, the non-renewable 
energy share in the global energy mix declines from 
68% today to 27% by 2050 thanks to stricter policy and 
the increased penetration of low-carbon technologies. 
And under the weighted average across our Paris-aligned 
scenarios, that share falls even further, to 12%.

b) But the transition will be uneven across sectors and 
geographies. Because the politics of climate mitigation 
vary considerably across the major economies, and 
abatement opportunities vary significantly across 
sectors, the transition is likely to proceed at different 
rates. Sectorally, the power sector is the most likely 
to decarbonise on Paris-aligned timeframes, and 
the industrial and buildings sectors the least likely. 
Geographically, Europe has the highest probability 
of completing the zero-carbon transition by 2050, 
and the emerging-market complex the lowest, 
with the US in the middle.

Figure 1: Bespoke scenarios with modest additional policy ambition have the highest weights
Scenario US EU CHINA REST OF DEVELOPED REST OF DEVELOPING
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c) Solar photovoltaics (PV) is likely to be the biggest 
winner from the energy transition. Even in our least 
favourable scenario, the share of solar in the power 
sector’s energy mix doubles to 4% by 2050, with this 
increasing to 25% in our mean scenario and almost 60% 
in some strict-action scenarios. Onshore and offshore 
wind also account for a rising share of the energy mix 
in most scenarios, albeit with weaker growth than solar, 
except when pessimistic assumptions are made about 
future improvements in solar efficiency and storage 
capabilities.

d) Among the fossil fuels, the outlook for coal is especially 
dire while peak oil demand is likely to be just over 
a decade away. In our mean scenario, coal usage 
declines at an 0.9% annualised rate (ar) over the 
next 30 years and by more than 4% per annum in our 
mean Paris-aligned scenario (see Figure 2). This is 
because it is the dirtiest fossil fuel and is penalised the 
most by carbon pricing and the declining cost of clean 
alternatives. In our mean scenario, oil demand gradually 
rises until the early 2030s before trailing off as the share 
of electric vehicles crosses critical thresholds.

e) Natural gas has a larger role to play in the energy mix, 
but the demand outlook varies considerably across 
scenarios. Our research affirms the potential for natural 
gas to act as a transition fuel, with usage increasing at 
around a 1% ar in our mean scenario. In Paris-aligned 
scenarios, however, its long-term outlook depends 
heavily on the extent to which the cost of renewable-
energy technologies continues to fall rapidly and 
whether carbon-capture and storage technologies 
become more cost-competitive.

Figure 2: Comparative energy-technology 
growth rates in our mean and  
Paris-aligned scenarios

Average annual growth rate (2020-2050) %

Coal Gas Oil Solar Wind 

Baseline -0.68 1.52 0.29 2.34 3.27

Probability-weighted 
mean -0.88 1.08 -0.09 8.93 3.43

Paris-aligned mean -4.43 0.28 -0.6 10.11 4.01

Early 1.5. (renew.) -10.79 -2.84 -0.98 11.72 3.43

Delayed 1.5. (gas) -5.72 -0.96 -5.01 6.44 5.14

Source: Planetrics and abrdn, January 2021.

Climate risk and opportunity is largely a micro or 
stock-specific phenomenon
The impact of climate change on returns for aggregate 
global equities is very modest, a +/- 2% impact on aggregate 
valuation in most scenarios. This is roughly equivalent to 
losing one quarter of average returns on the S&P 500 over 
the past 50 years. Aggregate effects on regional indices are 
also generally modest because of their diversification.

At the sector level, global utilities are likely to be the largest 
winner; and fossil fuel energy the largest loser from the 
energy transition (see Figure 3). Indeed, there is no scenario 
in which the global utility sector suffers negative equity and 
credit impairment, with upsides above 30% in most strict 

Figure 3: Asset price impairment is concentrated in a small number of sectors

Probability weighted scenario Current policy scenario Paris aligned mean scenario

-25 -20 -15 -10 -5 0 5 10 15 20 25 30 35

Utilities (3.1%)

Real Estate (3.2%)

Materials (5.0%)

Information Technology (17.9%)

Industrials (9.6%)

Health Care (10.7%)

Financials (13.6%)

Energy (6.1%)

Consumer Staples (8.8%)

Consumer Discretionary (13.1%)

Communication Services (9.0%)

Comparison of sector level impact or impairment (means weighted by market cap; relative to what is priced into the Baseline) under three scenarios. Bracketed percentage shows 
the sector weight within the aggregate index. Data source: Planetrics and abrdn analytics.
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climate action scenarios because of the growing demand 
for renewable power. By contrast, the only scenario in which 
the fossil fuel energy sector does not suffer an average 
negative impairment is if there is no scaling up of current 
climate policies over time. Most other sectors are, on 
average, negligibly affected even under strict abatement 
scenarios because of their lower carbon intensity.

Within aggregate sectors, though, there is great dispersion 
across sub-sectors, firms and regions. The largest risks and 
opportunities are concentrated within the energy, utilities, 
industrials, materials and information technology sectors 
(Figure 4). Renewable energy based utilities significantly 
outperform coal utilities; copper and lithium miners 
do much better than coal miners; and oil equipment 
manufacturers lose out to battery, wind turbine and solar 
panel manufacturers (see Figure 5).

This implies a large opportunity to draw on scenario 
analysis to add alpha to actively managed investment 
portfolios. There are also more systematic opportunities 
for investment strategies that tilt towards climate transition 
winners and for thematic climate solutions portfolios.

The takeaways for listed credit securities are similar to those 
of equities, with a few important differences. Impacts of the 
energy transition are concentrated in the same sectors and 
like equities, dispersion within sectors and regions is much 
higher than across them, with aggregate impacts at the 
index level modest. However, because credit is higher up 
the capital structure than equity, and the effective duration 
of many credit instruments lower, the magnitude of credit 
impairments for a given firm are also generally lower.

The insights from our analysis are being embedded 
throughout the business.

In the coming months we will fully integrate our climate 
scenario framework and insights into our business 
strategy, the key stages of our investment process as well 
as the development of climate-driven solutions to deliver 
superior outcomes for our clients. This will include: 

a) Integrating the results into active stock selection by 
asking critical climate-related research questions that 
are informed by our scenario analysis. Our answers will 
complement our broader company research, including 
our assessment of the credibility of firms’ transition 
strategies. This in turn will allow us to construct portfolios 
that are resilient to different, plausible climate pathways.

b) Embedding scenario analysis into our approach to 
stewardship. Where material climate risks are identified, 
we will engage with companies to understand what 
actions they are taking to mitigate them and encourage 
firms to undertake their own analysis. This is aligned 
with our core principle to disclose on climate change in 
line with the TCFD framework. Where risks are not well 
managed, this will inform our investment decisions.

c) Fully integrating climate risk and opportunity into our 
Strategic Asset Allocation (SAA) framework – our 
probability weighted mean approach is particularly 
valuable for improving mean-variance optimisation.

Figure 4: Within aggregate sectors, climate impairment effects are highly dispersed
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Dispersion of total impact across all companies in the MSCI World index for each sector (probability-weighted mean scenario). Outliers beyond 200% are not shown.  
Data source: Planetrics and abrdn analytics, January 2021.
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d) Developing a wide range of innovative climate 
change (including net zero) solutions for our clients. 
This includes climate-tilted benchmarks – which 
outperform standard equivalents in most of our 
scenarios (see Figure 6) - as well as climate-enhanced 
products that are focused on climate solutions and 
transition leaders. The objective is to protect clients 
from climate-related risks, allow them to benefit from 
climate-related opportunities and have a real world 
impact on decarbonisation.

Climate scenario analysis is a journey rather than a one-
off project. Our future work programme is far ranging. 
We will update the analysis on an annual basis, taking into 
account changes in policy, technology, and the structure 
of markets. We will expand our analysis into the full range 
of private assets and undertake more granular dives 
into the drivers of change within sectors like energy and 
utilities. And we will be working to incorporate dynamic 
business change into our analysis, improving our ability to 
identify successful transition companies.

This paper focuses more on the financial impacts of 
climate transition risk than physical risk. Physical impacts 
were fully incorporated into our stage-1 modelling, but 
we intend to enrich our analysis in the next stage of our 
programme. We will do this by increasing the number of 

Figure 6: Climate tilted portfolios outperform 
benchmarks in the average scenario
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Source: Planetrics and abrdn analytics, January 2021. Charts show valuation impact 
compared to baseline. Impairment is provided for five regional equity benchmark 
indices and their climate-tilted variants.

physical risk scenarios, allowing for physical ‘tipping points’ 
to occur at lower levels of temperature change, expanding 
the range of assets subject to physical damages, while 
exploring the important issue of climate adaptation in 
depth. We will publish our insights in a follow-up paper in 
late 2021, with a focus on the implications for real estate 
and infrastructure assets.

Figure 5: Resilient winners and common losers
No. of scenarios where company experiences >10% impairment
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Distribution of uplift and impairment across selected sub-industries. Data source: Planetrics and abrdn analytics, January 2021.
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Important Information
Investment involves risk. The value of investments, and the income from them, can go down as well as up and an investor may 
get back less than the amount invested. Past performance is not a guide to future results. 

The above marketing document is strictly for information purposes only and should not be considered as an offer, 
investment recommendation, or solicitation, to deal in any of the investments or funds mentioned herein and does not 
constitute investment research. abrdn does not warrant the accuracy, adequacy or completeness of the information 
and materials contained in this document and expressly disclaims liability for errors or omissions in such information 
and materials.

Any research or analysis used in the preparation of this document has been procured by abrdn for its own use and 
may have been acted on for its own purpose. The results thus obtained are made available only coincidentally and the 
information is not guaranteed as to its accuracy. Some of the information in this document may contain projections 
or other forward looking statements regarding future events or future financial performance of countries, markets or 
companies. These statements are only predictions and actual events or results may differ materially. The reader must 
make their own assessment of the relevance, accuracy and adequacy of the information contained in this document 
and make such independent investigations, as they may consider necessary or appropriate for the purpose of such 
assessment. Any opinion or estimate contained in this document is made on a general basis and is not to be relied on by 
the reader as advice. Neither abrdn nor any of its employees, associated group companies or agents have given any 
consideration to nor have they or any of them made any investigation of the investment objectives, financial situation or 
particular need of the reader, any specific person or group of persons. Accordingly, no warranty whatsoever is given and 
no liability whatsoever is accepted for any loss arising whether directly or indirectly as a result of the reader, any person 
or group of persons acting on any information, opinion or estimate contained in this document. abrdn reserves the right 
to make changes and corrections to any information in this document at any time, without notice.

Source: MSCI. The MSCI information may only be used for your internal use, may not be reproduced or redisseminated 
in any form and may not be used as a basis for or a component of any financial instruments or products or indices. 
None of the MSCI information is intended to constitute investment advice or a recommendation to make (or refrain from 
making) any kind of investment decision and may not be relied on as such. Historical data and analysis, should not be 
taken as an indication or guarantee of any future performance analysis forecast or prediction. The MSCI information is 
provided on an ‘as is’ basis and the user of this information assumes the entire risk of any use made of this information. 
MSCI, each of its affiliates and each other person involved in or related to compiling, computing or creating any MSCI 
information (collectively, the ‘MSCI’ Parties) expressly disclaims all warranties (including without limitation, any warranties 
of originality, accuracy, completeness, timeliness, non-infringement, merchantability and fitness for a particular purpose) 
with respect to this information. Without limiting any of the foregoing, in no event shall any MSCI Party have any liability 
for any direct, indirect, special, incidental, punitive, consequential (including, without limitation, lost profits) or any other 
damages www.msci.com.

This communication constitutes marketing, and is available in the following countries/regions and issued by the respective 
abrdn group members detailed below. abrdn group comprises abrdn plc and its subsidiaries: 
(entities as at 26 October 2021)

United Kingdom (UK)
Aberdeen Asset Managers Limited, registered in Scotland (SC108419) at 10 Queen’s Terrace, Aberdeen, AB10 1XL. Standard Life 
Investments Limited registered in Scotland (SC123321) at 1 George Street, Edinburgh EH2 2LL. Both companies are authorised and 
regulated in the UK by the Financial Conduct Authority. 

Europe1, Middle East and Africa
1  In EU/EEA for Professional Investors, in Switzerland for Qualified Investors - not authorised for distribution to retail investors in these regions.

Belgium, Cyprus, Denmark, Finland, France, Gibraltar, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, and 
Sweden: Produced by Aberdeen Asset Managers Limited, registered in Scotland (SC108419) at 10 Queen’s Terrace, Aberdeen, AB10 
1XL, and Standard Life Investments Limited registered in Scotland (SC123321) at 1 George Street, Edinburgh EH2 2LL. Both companies 
are authorised and regulated by the Financial Conduct Authority  in the UK. Unless otherwise indicated, this content refers only to the 
market views, analysis and investment capabilities of the foregoing entities as at the date of publication. Issued by Aberdeen Standard 
Investments Ireland Limited. Registered in Republic of Ireland (Company No.621721) at 2-4 Merrion Row, Dublin D02 WP23. Regulated 
by the Central Bank of Ireland. Austria, Germany: Issued by Aberdeen Asset Managers Limited, registered in Scotland (SC108419) 
at 10 Queen’s Terrace, Aberdeen, AB10 1XL, and Standard Life Investments Limited registered in Scotland (SC123321) at 1 George 
Street, Edinburgh EH2 2LL. Both companies are authorised and regulated by the Financial Conduct Authority  in the UK. Switzerland: 
Aberdeen Standard Investments (Switzerland) AG. Registered in Switzerland (CHE-114.943.983)  at Schweizergasse 14, 8001 Zürich. 
Abu Dhabi Global Market (“ADGM”): Aberdeen Asset Middle East Limited, 6th floor, Al Khatem Tower, Abu Dhabi Global Market Square, Al 
Maryah Island, P.O. Box 764605, Abu Dhabi, United Arab Emirates. Regulated by the ADGM Financial Services Regulatory Authority. For 
Professional Clients and Market Counterparties only. 
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Asia-Pacific
Australia and New Zealand: abrdn Australia Limited ABN 59 002 123 364, AFSL No. 240263. In New Zealand to wholesale investors only 
as defined in the Financial Markets Conduct Act 2013 (New Zealand). Hong Kong: abrdn Hong Kong Limited. This document has not 
been reviewed by the Securities and Futures Commission. Malaysia: abrdn Malaysia Sdn Bhd (formerly known as Aberdeen Standard 
Investments (Malaysia) Sdn Bhd), Company Number: 200501013266 (690313-D). This document has not been reviewed by the 
Securities Commission of Malaysia. Taiwan: Aberdeen Standard Investments Taiwan Limited, which is operated independently, 8F, 
No.101, Songren Rd., Taipei City, Taiwan Tel: +886 2 87224500. Thailand: Aberdeen Asset Management (Thailand) Limited.  
Singapore: abrdn Asia Limited, Registration Number 199105448E. 

Americas
Brazil: abrdn is the marketing name in Brazil for Aberdeen do Brasil Gestão de Recursos Ltda. which is an entity duly registered with the 
Comissão de Valores Mobiliários (CVM) as an investment manager. Canada: Aberdeen Standard Investments (“ASI”) is the marketing 
name in Canada for the following entities, which now operate around the world under the abrdn brand: Aberdeen Standard Investments 
(Canada) Limited, Aberdeen Standard Investments Luxembourg S.A., Standard Life Investments Private Capital Ltd, SL Capital Partners 
LLP, Standard Life Investments Limited, Aberdeen Standard Alternative Funds Limited, and Aberdeen Capital Management LLC. 
Aberdeen Standard Investments (Canada) Limited, is registered as a Portfolio Manager and Exempt Market Dealer in all provinces and 
territories of Canada as well as an Investment Fund Manager in the provinces of Ontario, Quebec, and Newfoundland and Labrador. 
United States: abrdn is the marketing name for the following affiliated, registered investment advisers: Aberdeen Standard Investments 
Inc., Aberdeen Asset Managers Ltd., abrdn Australia Ltd., abrdn Asia Limited, Aberdeen Capital Management LLC, Aberdeen Standard 
Investments ETFs Advisors LLC and Aberdeen Standard Alternative Funds Limited.
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