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Useful additional pre-reading
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Type Resource Details

Research 

report
Pay now or pay later

Provides evidence and analysis to support the climate beliefs required to drive 

increased action on climate. To demonstrate to the industry that we must pay 

now to address climate risks, or we will be required to pay more later.

Investment 

insight

Phase down or phase-out | 

is there a difference?

A thought piece considering the winding down of fossil fuels at a high level.

Investment 

insight

To explore, or not to 

explore

A thought piece considering whether it is now time to stop exploring for new 

fossil fuel sources.

Research 

report
Systemic risk paper

A draft paper by the Thinking Ahead team on the theory of systemic 

risk. An application paper for institutional risk management will follow.

Book 

summary

Post Growth, Life after 

Capitalism by Tim Jackson

A slide deck summarising the book chapter by chapter.

Articles
Best case scenario 2050

Worst case scenario 2050

Articles based on the book, The Future We Choose, by Christiana Figueres and 

Tom Rivett-Carnac which offers two contrasting visions for how the world might 

look in thirty years.

(no change from WG1)

https://www.thinkingaheadinstitute.org/research-papers/pay-now-or-pay-later/
https://www.thinkingaheadinstitute.org/forum/article/phase-down-or-phase-out-is-there-a-difference/
https://www.thinkingaheadinstitute.org/forum/article/phase-down-or-phase-out-is-there-a-difference/
https://www.thinkingaheadinstitute.org/forum/article/to-explore-or-not-to-explore/
https://www.thinkingaheadinstitute.org/forum/article/to-explore-or-not-to-explore/
https://www.theguardian.com/environment/2020/feb/15/best-case-scenario-2050-climate-crisis-future-we-choose-christiana-figueres-tom-rivett-carnac
https://www.theguardian.com/environment/2020/feb/15/worst-case-scenario-2050-climate-crisis-future-we-choose-christiana-figueres-tom-rivett-carnac


WG3 additional pre-reading
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Type Resource Details

Research 

report

The Emperor’s New 

Climate Scenarios 

Limitations and assumptions of commonly used climate-change scenarios in 

financial services. A call for actuaries to focus on climate risk

Research 

report
This is the way…or is it?

The impact of climate scenario choice on stress-test outcomes across 5 climate 

scenarios

Research 

report

Robust management of 

climate risk damages

Parameter uncertainty in the DICE model affects economic outcomes. Optimal 

actions depend on uncertain model aspects. Gradual abatement is preferred, 

but steeper abatement becomes viable with uncertainty in the damage function

Research 

report

The impact of climate 

conditions on economic 

production

How weather shocks and climate changes impact economic output and growth 

rates using a stylized growth model and extensive subnational data

Research 

report

Warming the MATRIX: a 

Climate assessment under 

Uncertainty and 

Heterogeneity

Explores the potential impacts of climate change and mitigation policies on the 

Euro Area, considering the uncertainty and heterogeneity in both climate and 

economic systems

(no change from WG3)

https://actuaries.org.uk/media/qeydewmk/the-emperor-s-new-climate-scenarios.pdf
https://actuaries.org.uk/media/qeydewmk/the-emperor-s-new-climate-scenarios.pdf
https://theiafinance.org/wp-content/uploads/2023/06/1in1000_Thisistheway_v0.pdf
https://link.springer.com/article/10.1057/s41283-023-00119-z
https://link.springer.com/article/10.1057/s41283-023-00119-z
https://www.sciencedirect.com/science/article/pii/S0095069620300838
https://www.sciencedirect.com/science/article/pii/S0095069620300838
https://www.sciencedirect.com/science/article/pii/S0095069620300838
https://feem-media.s3.eu-central-1.amazonaws.com/wp-content/uploads/NDL2023-009.pdf
https://feem-media.s3.eu-central-1.amazonaws.com/wp-content/uploads/NDL2023-009.pdf
https://feem-media.s3.eu-central-1.amazonaws.com/wp-content/uploads/NDL2023-009.pdf
https://feem-media.s3.eu-central-1.amazonaws.com/wp-content/uploads/NDL2023-009.pdf


New WG4 additional pre-reading
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Type Resource Details

Research 

report

Loading the DICE Against 

Pensions

Pension funds are risking the retirement savings of millions of people by relying 

on economic research that ignores critical scientific evidence about the financial 

risks embedded within a warming climate

Research 

report
No time to lose

A set of narrative climate scenarios jointly formulated by the UK’s USS and the 

Uni of Exeter to counter the significant limitations of the scenarios currently used 

by investors, governments and business

https://carbontracker.org/reports/loading-the-dice-against-pensions/
https://carbontracker.org/reports/loading-the-dice-against-pensions/
https://greenfuturessolutions.com/wp-content/uploads/2023/09/No-Time-To-Lose-New-Scenario-Narratives-for-Action-on-Climate-Change-Full-Report.pdf
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East start 16:00 AEDT / 07:00 BST on 28 September

West start 10:00 EDT / 15:00 BST on 28 September

Agenda for WG4 | 28 September 2023

Time (mins) Agenda Item Description

-10 Coffee prequel ▪ Please join for a pre-meeting catch-up if you are able

5
Welcome, recap, agenda 

for this call
▪ A reminder of where we have come from, and the work of the executive after WG3 (s7) AC

10
Part 1 – framing our 

thinking

▪ We propose that the climate transition requires us to shift our thinking (s10-11)

▪ Does the working group agree?
AC

15
Part 2 – scenario 

decision tree

▪ We have developed the decision tree idea from WG3 (s13-27). Clicking on the yes/no 

boxes will (via hyperlinks) get you to one end point (equivalent to the cells in the matrix)

▪ Working group to provide feedback

TH

30
Part 3 – tool to assign 

probabilities

▪ We propose one way to assign probabilities (s29-32) and provide explanatory narrative 

(s33-35)

▪ Working group to provide feedback

TH

10 Part 4 – investor actions ▪ Working group to provide feedback on the spreadsheet tool IM

15 Review and next steps ▪ Tim summarises discussion, suggests possible next steps TH

5 Close
▪ Thanks for your participation

▪ Next meeting scheduled for 29th of November
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2023

Pay later

2022

Pay now

Investors face choice 2100

Impact on 

investing? 

2.7ºC

50-60% 

loss

What new 

rules?

1.8ºC

15% 

loss
Possible under 

current “rules”?

Adapt our 

approach 

to 

barbells?

2100

Relative 

likelihood 

of these?

Are our current 

portfolios fit for 

purpose?Environment 

group

Society 

group

Time commitment: 5 x 1.5 hours MS Teams calls, plus pre-reading and reviewing

WG call dates: Mar, May, July, Sep, Nov

Output: Co-created paper. Possibly, scenarios

Investing for tomorrow – macro view



What’s new

Where we 

came from

Framing for our thinking

Giving larger weights to uncertainty and 

path dependency reduces our ability to 

attach probabilities 

Scenario decision tree

Enhancing the narrative structure for investors to 

navigate through climate beliefs

Climate 

scenarios
What we 

introduced

A tool to assign ‘now’ probabilities

Providing a probabilistic planning framework for investors 

based on climate risk aversion and views on economic 

change; including our expectations of financial asset losses for 

each transition scenario

Connecting investor actions and 

frameworks to scenarios

A spreadsheet tool listing potential actions, 

priorities and reference frameworks given 

an investor’s choice of scenario

Limitations of existing climate 

scenarios (eg unrealistic 

assumptions)

Climate models 

“priced to perfection”

Need for novel scenarios 

addressing aversion to climate 

risk and systems change

© 2023 Thinking Ahead Institute. All rights reserved.

What we didn’t include

We have not provided a heatmap (eg displaying 

potential risk-return outcomes for selected 

asset classes) given our beliefs that it would be 

(a) too subjective and speculative and (b) too 

unstable with respect to path dependency

7



How to navigate this deck
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▪ Part 1 | framing our thinking about the future pathway
▪ Investor dynamic adaptation to evolving 2050 climate scenarios

▪ Part 2 | expanding the scenario decision tree from WG3
▪ Enhanced narrative-rich crib sheet added to previous polling tree

▪ Part 3 | a tool to assign ‘now’ probabilities to 2050 scenarios
▪ Mapping scenario probabilities and financial asset losses

▪ Part 4 | connecting investor actions and frameworks to scenarios
▪ Providing a catalogue of solutions for investors based on scenarios

▪ Appendix

© 2023 Thinking Ahead Institute. All rights reserved.
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Part 1 | framing our thinking about the future pathway

© 2023 Thinking Ahead Institute. All rights reserved.
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Now
Most 

likely

2050

Preposterous (impossible, 

won’t ever happen)

Possible (might happen, 

given future knowledge)

Plausible (could happen, 

based on current knowledge)

Probable (likely to happen, 

based on current knowledge)

Projected default extrapolated 

baseline (business as usual)

Time

Drivers of 

change

Mapping 

scenario 

probabilities

Mapping 

financial 

losses

Actions & 

frameworks
Less 

likely

Less 

likely

Framing our thinking about the future pathway

This is the standard 

approach – uncertainty 

grows with the 

passage of time, but 

pathways are ‘well-

behaved’ and we can 

say reasonable things 

about the likely 

distribution of 

outcomes in the future



Framing our thinking about the future pathway
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Now

2050
Time

2030

Most 

likely

Less 

likely

Less 

likely

Less likely?

More likely?

▪ We need to be careful about any claim that the future might be 

‘more uncertain’ now. The future has always been, and always will 

be ‘radically uncertain’ (ie unknowable). And yet, the ideas of 

thematic investing, dynamic asset allocation and market timing all 

imply an attempt at knowing the future

▪ We believe we can claim that the system may be less stable than 

it typically is. This would be compatible with the idea that we are 

near or at a ‘regime change’ (which, arguably, translates as ‘a 

more-rapid-than-typical change in the behaviour of the system’)

▪ Two things follow: (1) it is more important to hold the notion of path 

dependency in our thinking, and (2) abrupt and non-linear 

change becomes more likely

▪ Our ability to assign probabilities to 2050 outcomes is reduced. 

The graphic suggests we may be able to distinguish between 

‘more’ and ‘less’ likely, but not more granular than that

▪ We have no way to predict that an initially ‘rogue’ red path will end 

up in the more likely set; or that a ‘central’ blue path suddenly 

deviates to an unlikely outcome

▪ Strategic adaptation over time, therefore, becomes key and 

inevitable for investors navigating through the future cone

We believe this is the better framing for our 

thinking – either policy response or temperature 

rise is inevitable and, therefore, pathways are 

contingent on future developments. We can very 

little about the likely distribution
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Part 2 | expanding the scenario decision tree from WG3

© 2023 Thinking Ahead Institute. All rights reserved.



Scenario decision tree
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Answer twice – for the market and for you

© 2023 Thinking Ahead Institute. All rights reserved.

Is climate risk low and limiting 

warming to 1.5C feasible?

Yes

No

Yes

Invest in-line with NZ by 2050Yes

Is climate risk low and limiting 

warming to WB2C feasible?

Is climate risk medium and 

limiting warming to WB2C still 

feasible?

We are likely heading to +3C

No

NoNo

We are likely heading to +4C

Is climate risk high and we 

are likely heading to +3C?

No

Is climate risk high and we will 

keep warming to WB2C?

No

We are on a 1.5C path and/or 

NZ scenarios are accurate 

and within reach?

We are on a path to WB2C?

No

Yes

Invest in-line with NZ by 2050 but 

adjust for greater chance of disorder 

and/or slightly higher physical risk

No

Yes
Invest in-line with inevitable policy 

response (IPR)

Yes

Yes

No

Invest in-line with inevitable policy 

response (IPR); adjust for disorder, 

high physical risk, adaptation

Unknown | transform to be a useful 

provider of local debt finance?

Invest in-line with NZ by 2050 but 

adjust for disorder, higher physical 

risk, adaptation

WB2C

Orderly

Current rules

WB2C

Disorderly

Current rules

Hot

Disorderly

Current rules

WB2C

Disorderly

New rules/ 

transformation

Invest in-line with NZ by 2050 but 

adjust for disorder, higher physical 

risk, adaptation

Very hot

Disorderly

Current rules

Hot

Disorderly

Current rules



Is climate risk low and limiting warming to 1.5C feasible?
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Yes

▪ The Paris Agreement has been ratified by 195 (of 198) 

countries, therefore efforts to keep temperature 

increase well below 2C are binding and guaranteed

▪ It is universally accepted that 1.5C is the preferred 

upper limit

▪ ‘Net-zero by 2050’ was designed to achieve the 1.5C 

and is the agreed global framework – signed into law by 

countries, targeted by corporations, and pledged by 

financial institutions

No

▪ Climate science has moved on since the Paris 

Agreement. The situation is more urgent and the 

changes more difficult

▪ The currently announced commitments and policies by 

countries imply a level of warming between 2.4C and 

2.7C

▪ There is a lack of political will to enact known and 

necessary policies that might disrupt current economic 

performance

© 2023 Thinking Ahead Institute. All rights reserved.

Click ‘yes’ Click ‘no’



We are on a 1.5C path and/or NZ scenarios are accurate and within reach?

15

Yes

▪ Net-zero by 2050 scenarios illustrate the changes that 

need to be implemented, and are feasible

▪ The scenarios are based on remaining within IPCC-

sourced carbon budgets

▪ Renewable energy is already cheaper than fossil 

energy, so will grow rapidly from here

▪ Governments will introduce new policies in order to 

comply with their own net zero laws

▪ Carbon removal technologies will improve and scale up 

dramatically over the next 30 years

No

▪ Net-zero by 2050 scenarios are ‘priced to perfection’ and 

unlikely to be achieved in practice

▪ The IPCC notes that wide error ranges means carbon 

budgets could be zero

▪ The NZ scenarios use carbon budgets with only a 50% 

chance of remaining below 1.5C. This is not appropriate 

for risk management

▪ The scenarios imply an unnaturally orderly transition

▪ The underlying climate science is open to revision

▪ We could cross climate tipping points at lower-than 

expected temperatures

© 2023 Thinking Ahead Institute. All rights reserved.

Click ‘yes’ Click ‘no’



We are on a path to WB2C?
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Yes

▪ Net-zero by 2050 scenarios provide a useful guide to 

the changes that need to be implemented

▪ Renewable energy is already cheaper than fossil 

energy, so will grow rapidly from here

▪ Governments will introduce new policies in order to 

comply with their own net zero laws

▪ Carbon removal technologies will improve and scale up 

dramatically over the next 30 years

▪ WB2C carbon budgets give us more room for action / 

allow for some mistakes, relative to the smaller 1.5C 

budgets

No

▪ We are currently on a business-as-usual path with a 

likely temperature outcome between 2.7C and 3C

▪ We would need to see more aggressive actions, policies 

and falling emissions to conclude we were on a path to 

WB2C

© 2023 Thinking Ahead Institute. All rights reserved.

Click ‘yes’ Click ‘no’



Is climate risk low and limiting warming to WB2C feasible?
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Yes

▪ The Paris Agreement has been ratified by 195 (of 198) 

countries, therefore efforts to keep temperature 

increase well below 2C are binding and guaranteed

▪ The lack of emissions reduction so far this decade 

makes a 1.5C limit unlikely, but we can remain within 

the carbon budget associated with 1.7C or 1.8C, say

▪ ‘Net-zero by 2050’ is the agreed global framework – 

signed into law by countries, targeted by corporations, 

and pledged by financial institutions – and this will guide 

and co-ordinate actions to limit warming to WB2C

No

▪ Climate science has moved on since the Paris 

Agreement. The situation is more urgent and the 

changes more difficult

▪ The currently announced commitments and policies by 

countries imply a level of warming between 2.4C and 

2.7C

▪ There is a lack of political will to enact known and 

necessary policies that might disrupt current economic 

performance

© 2023 Thinking Ahead Institute. All rights reserved.

Click ‘yes’ Click ‘no’



Is climate risk medium and limiting warming to WB2C still feasible?

18

Yes

▪ We haven’t acted to reduce emissions quickly enough, 

so the window for acting slowly and in an orderly 

manner has closed

▪ The consensus understanding that temperature 

increases above 2C would be disastrous is rock solid

▪ Therefore we will see government policies that will force 

more urgent private actions. We should expect the 

transition to be disorderly, but we will keep temperature 

below 2C

No

▪ Economists have called for a carbon price since the 

1970s. So far less than 5% of global greenhouse gas 

emissions are covered by a direct carbon price at or 

above the range recommended by 2030 [World 

Bank. 2023. State and Trends of Carbon Pricing 

2023. © http://hdl.handle.net/10986/39796 License: CC BY 3.0 IGO.] 

▪ I do not believe governments will act fast enough to 

secure WB2C

▪ I believe the remaining carbon budget is smaller than the 

consensus believes, so even if we do get government 

action it will not be enough

© 2023 Thinking Ahead Institute. All rights reserved.

Click ‘yes’

Click ‘no – we are heading for +3C’

Click ‘no – climate risk is high’

https://creativecommons.org/licenses/by/3.0/igo/


Is climate risk high and we will keep warming to WB2C?
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Yes

▪ The world is heating, and the adverse effects have 

generally surprised by occurring sooner, or with bigger 

impact than expected. Climate risk is high

▪ This will shortly be recognised by the majority of people 

and governments. Current actions will be seen as utterly 

inadequate. We will enter a period of transformational 

change as every possible avenue to securing a WB2C 

outcome is pursued

No

▪ Climate risk is high, but the recognition will either not 

occur, or will come too late. There will be no 

transformation and a WB2C outcome will not be possible

© 2023 Thinking Ahead Institute. All rights reserved.

Click ‘yes’ Click ‘no – we are heading for +3C’



Is climate risk high and we are likely heading to +3C?

20

Yes

▪ The world is heating, and the adverse effects have 

generally surprised by occurring sooner, or with bigger 

impact than expected. Climate risk is high

▪ My role as a fiduciary requires me to preserve capital, 

as well as seek to grow it. Therefore, from a risk 

management perspective I should assume there is less 

carbon budget left (or climate risk is higher) than the 

current consensus believes

▪ This means consensus actions could fail the WB2C 

objective, and +3C of warming becomes likely

No

▪ Climate risk is high. But consensus actions are geared to 

achieving WB2C assuming climate risk is low (there is a 

large remaining carbon budget). More effort than this 

would be required to stay within +3C

▪ Consequently, at current (and foreseeable) levels of effort 

and a zero carbon budget we are heading for +4C

© 2023 Thinking Ahead Institute. All rights reserved.

Click ‘yes’

Click ‘no – we are heading for +4C’

Click ‘no’ – let me start again
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1.5C

High

Low

Moderate

WB2C

Orderly

Current rules

Temperature 

outcome

Transition risk

Physical risk

Financial losses 

to be priced in

Investment implications 

▪ Use NZE2050 scenario as a guide

▪ Eg monitor timing and level of introduced carbon 

prices to adjust value of heavy emitters

▪ Large scope to invest in EMs

▪ Probability of success assumes pace and nature of 

transition/ transformation will keep cumulative 

emissions within a carbon budget of ~350Gt 

(consensus budget less what already spent)
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< 2C

Moderate-plus

Fairly low

Minor

Temperature 

outcome

Transition risk

Physical risk

Financial losses 

to be priced in

WB2C

Orderly

Current rules

Investment implications 

▪ Focus on identifying “winners and losers” from the 

transition – likely to be sectoral and intra-sectoral vs 

across asset classes

▪ Use NZE2050 scenario as an initial guide, eg monitor 

timing and level of introduced carbon prices to adjust 

value of heavy emitters

▪ New primary investment in key technologies 

underlying climate mitigation solutions

▪ Be aware that different transition scenarios can give 

quite different answers on winners vs losers

▪ Adjust for greater chance of disorder and/or slightly 

higher physical risk

▪ Large scope to invest in EMs

▪ Probability of success assumes pace and nature of 

transition/ transformation will keep cumulative 

emissions within a carbon budget of ~850Gt
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~ 3C

Moderate

High

Significant to 

v significant

Temperature 

outcome

Transition risk

Physical risk

Financial losses 

to be priced in

Hot (3C?)

Disorderly

Current rules

Investment implications 

▪ The majority of financial assets likely to be negatively 

impacted, trying to identify winners vs losers likely 

less productive than focussing on resilience

▪ Use NZE2050 scenario as a starting point; assume 

carbon budget will be exceeded and/or earth system 

behaviour more extreme than predicted; adjust for 

greater spend on adaptation / resilience, harming 

profits relative to history

▪ Investment in EMs in particular should be highly 

selective (favour greater distance from equator and 

governance strength)

▪ New primary investment in climate solutions still 

required to avoid even greater physical risk impacts

▪ Probability of success assumes pace and nature of 

transition/ transformation will keep cumulative 

emissions within a carbon budget of ~500Gt
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< 2C

High

Moderate

Moderate

Temperature 

outcome

Transition risk

Physical risk

Financial losses 

to be priced in

WB2C

Disorderly

Current rules

Investment implications 

▪ Focus on identifying “winners and losers” from the 

transition – likely to be sectoral and intra-sectoral vs 

across asset classes

▪ Use IPR scenario as a starting point but adjust for 

greater degree of change (smaller carbon budget) and 

therefore degree of disorder 

▪ Monitor timing and severity of introduced policies to 

adjust value of assets

▪ Fossil fuel exclusions/significant underweight potentially 

underperform over a 5-10 year horizon, payoff from new 

climate solutions delayed and volatile as energy 

demand/supply imbalances resolve themselves

▪ Scope to invest in EMs – their need for capital (high 

return) to be balanced against degree of disorder

▪ Probability of success assumes pace and nature of 

transition/ transformation will keep cumulative emissions 

within a carbon budget of ~500Gt
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~ 4C

Moderate

Very high

~ Total

Temperature 

outcome

Transition risk

Physical risk

Financial losses 

to be priced in

Very hot (4C+)

Orderly

Current rules

Investment implications 

▪ All financial assets are likely to be negatively 

impacted, attempting to identify winners likely not a 

useful exercise

▪ Use NZE2050 scenario as a starting point; assume 

carbon budget massively exceeded and/or earth 

system behaviour more extreme than predicted; 

adjust for greater spend on adaptation / resilience; 

adjust for massive migration

▪ New primary investment in climate solutions 

potentially (likely?) does not deliver a financial return

▪ Investment in EMs not viable as uninhabitable, 

consider negative impacts of climate migration
(Source: Nomad Century, Gaia Vince. At 4C of warming only land above 45th parallel 

will be habitable – Patagonia, New Zealand and Antarctica in the south, Canada, 

Greenland, Iceland, Scotland, Scandinavia and Siberia in the north)

▪ Probability of success assumes pace and nature of 

transition/ transformation will keep cumulative 

emissions within a carbon budget of ~0Gt
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~ 3C

High

High

Very significant

Temperature 

outcome

Transition risk

Physical risk

Financial losses 

to be priced in

Hot (3C?)

Disorderly

Current rules

Investment implications 

▪ The majority of financial assets likely to be negatively 

impacted, trying to identify winners vs losers likely less 

productive than focussing on resilience

▪ Use IPR scenario as a start; assume carbon budget will 

be exceeded and/or earth system behaviour more 

extreme than predicted; adjust for greater spend on 

adaptation/resilience, harming profits relative to history

▪ Also adjust for greater degree of change (smaller carbon 

budget) and therefore degree of disorder 

▪ Fossil fuel exclusions/significant underweight potentially 

underperform over a 5-10 year horizon, payoff from new 

climate solutions delayed and volatile as energy 

demand/supply imbalances resolve themselves

▪ Investment in EMs should be highly selective (favour 

greater distance from equator and governance strength)

▪ Probability of success assumes pace and nature of 

transition/ transformation will keep cumulative emissions 

within a carbon budget of ~0Gt
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< 2C

Very high

Moderate/High

~ Total

Temperature 

outcome

Transition risk

Physical risk

Financial losses 

to be priced in

WB2C

Disorderly

Transformed rules

Investment implications 

▪ The post-transformation scenario is best described as 

‘green post-growth’

▪ It is not clear that capitalism or private ownership 

would have a role in such a scenario; there could be a 

role for debt finance to local, small, circular economy 

businesses

▪ Probability of success is conditional on early-enough 

introduction of sufficiently transformed rules to (a) 

stop all GHG emissions and (b) establish regenerative 

practices
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Part 3 | a tool to assign ‘now’ probabilities to 2050 scenarios

© 2023 Thinking Ahead Institute. All rights reserved.



Scenario framework from WG3
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d

Effort: high

Rate of change: fast

Nature of change: 

transformation, disorderly

Effort: medium

Rate of change: fast

Nature of change: transition, 

disorderly

Effort: low

Rate of change: slow

Nature of change: transition, 

orderly

Low

Allowable carbon budget: ~ 850Gt

Tipping points possible at WB2C: No

Medium

Allowable carbon budget: ~ 500Gt

Tipping points possible at WB2C: No

High

Allowable carbon budget: ~ 0Gt

Tipping points possible at WB2C: Yes

Level of aversion to climate risk



Probability of scenario (cell) delivering WB2C by 2050 (and associated financial losses)
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D
e
g

re
e
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f 
c
h

a
n

g
e
 r

e
q

u
ir

e
d

High

Medium

Low

None

Low Medium High

Aversion to climate risk

OR
Low Very low Zero

Remaining carbon budget

Is one version of 

x-axis better than 

other?

Or a personal 

choice?



Probability of scenario (cell) delivering WB2C by 2050 (and associated financial losses)

31© 2023 Thinking Ahead Institute. All rights reserved.

D
e
g

re
e
 o

f 
c
h

a
n

g
e
 r

e
q

u
ir

e
d

High Probability | Very low

Financial asset losses | ~ Total

Medium Probability | Low

Financial asset losses | Moderate

Probability | Very low

Financial asset losses | Very sig

Low Probability | Low

Financial asset losses | Minor

Probability | Low

Financial asset losses | Sig to v sig

Probability | Very low

Financial asset losses | ~ Total

None Probability | Very low

Financial asset losses | Very sig

Probability | Very low

Financial asset losses | Very sig

Probability | Very low

Financial asset losses | ~ Total

Low Very low Zero

Remaining carbon budget

Financial asset losses

None <10%

Minor 10-25%

Moderate 25-50%

Significant 50-75%

Very significant 75-90%

~ Total >90%

Probability

Very low 0-20%

Low 20-40%

Medium 40-60%

High 60-80%

Very high 80-100%

Carbon budget

Low ~ 850Gt

Very low ~ 350Gt

Zero ~ 0Gt

Key
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High

P1 = very low

P2 = very high

Probability | Very low

Financial asset losses | ~ Total

Medium

P1 = low

P2 = high

Probability | Low

Financial asset losses | Moderate

P2 = medium

Probability | Very low

Financial asset losses | Very sig

Low

P1 = medium

P2 = medium

Probability | Low

Financial asset losses | Minor

P2 = low

Probability | Low

Financial asset losses | Sig to v sig

P2 = very low

Probability | Very low

Financial asset losses | ~ Total

None

P1 = very low

P2 = low

Probability | Very low

Financial asset losses | Very sig

P2 = very low

Probability | Very low

Financial asset losses | Very sig

P2 = very low

Probability | Very low

Financial asset losses | ~ Total

Low Very low Zero

Remaining carbon budget

Financial asset losses

None <10%

Minor 10-25%

Moderate 25-50%

Significant 50-75%

Very significant 75-90%

~ Total >90%

Probability

Very low 0-20%

Low 20-40%

Medium 40-60%

High 60-80%

Very high 80-100%

Carbon budget

Low ~ 850Gt

Very low ~ 350Gt

Zero ~ 0Gt

Key

xyz = user inputP1 = probability of level of change occurring

P2 = probability of warming remaining <2C given economic change

Probability of scenario / cell (level of change and warming <2C) = P1 * P2
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What does this matrix show?
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▪ Each cell of the matrix can be considered a scenario, which combines a different level of change and a different 

remaining carbon budget

▪ The ‘change’ is a combination of political, social, likely legal, and economic changes

▪ The level of change is currently undefined and subjective. If we believe the system is complex and adaptive then, 

technically, no change (‘none’ on the y-axis) is not possible. At the upper end of the y-axis, we have defined ‘high’ 

within this working group to be transformational change, which could include the replacement of capitalism etc

▪ All scenarios aim to limit warming to well below 2C by 2050. Our probability of the success of achieving this aim is 

given in the cell, and is calculated by multiplying two underlying probabilities:

̵ P1: assessment of the probability of the level of change 

̵ P2: assessment of the probability of keeping warming to below 2C supposing the level of change happened

▪ Users can / should substitute their own probability assessments for P1 and P2. We suggest that the P1 probabilities 

should sum to 100% (the middle points of our ranges sum to 100%). The P2 probabilities are conditional (on the level 

of change) and so will not / need not sum to 100%

▪ Investors with higher aversion to climate risk should act as if they believe in a lower remaining carbon budget, so for 

the same level of change P2 is lower for higher levels of aversion (lower remaining carbon budget)

▪ We also show our expectations of financial asset losses for each transition scenario
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Reasoning for our selected P1, P2 and financial asset losses
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▪ P1, High change | Very low (0%-20%)

This is a transformational degree of change, including an overhaul of regulations, fiscal policy, international 

cooperation and investors’ mindsets. We see very little evidence of this occurring – even the most significant climate 

action proposed by countries remains within the current ‘rules of the game’

▪ P1, Medium change | Low (20%-40%)

This is the most ambitious pace and degree of transition in current policy proposals. We think there is a low 

probability that there will be the requisite political support and institutional capability to deliver it. However, as 

technology and the transition advance, this degree of change may become more achievable

▪ P1, Low change | Medium (40%-60%)

This degree of change is both feasible and could bring the global economy to, or very close to, NZE by 2050. 

Although current plans do not reach NZE by 2050, future policy commitments should make up the gap in required 

emissions reductions. Technological advances in energy storage and generation will support this change.

▪ P1, No change | Very low (0%-20%)

This degree of change sees no further action taken towards a low carbon transition. We believe this is very unlikely 

because of the cost and strategic benefits of renewable over non-renewable energy, and because of political 

pressure due to increasingly apparent climate change.
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Reasoning for our selected P1, P2 and financial asset losses (cont)
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▪ Our chosen P2 are subjective assessments – how likely we believe it will be to achieve WB2C given the level of 

change contemplated. For the same degree of change (y-axis), the probability decreases as we move right along the 

x-axis given the smaller remaining carbon budget

▪ Our P2 increases as the extent of transition increases (moving up the y-axis). Given the temperature goal is the 

same for all scenarios, more extensive change makes achieving the temperature goal more likely

▪  Financial asset losses are affected by two climate risks:

̵ Physical risk: the impact of changes to climate (eg heat or changed rainfall patterns affecting harvests or 

consumption patterns) and natural catastrophes on financial asset valuations

̵ Transition risk: the impact of adaptation towards a low-carbon economy on financial asset valuations (eg 

currently valuable assets become ‘stranded’)

▪ The financial asset losses figures are expected values, and are extrapolated from TAI’s work in Pay now or pay 

later? given our beliefs. The losses are contingent on the characteristics of the individual scenario (how hot is it likely 

to get, how wrenching the change etc). In general, the losses increase the lower the remaining carbon budget is 

assumed to be (moving across x-axis), and reduce as the degree of change increases (moving up the y-axis). As an 

exception, the transformational change in the top right of the matrix results in such severe transition-related losses to 

financial assets (eg potential replacement of capitalism) that we expect losses would be close-to-total

https://www.thinkingaheadinstitute.org/research-papers/pay-now-or-pay-later/
https://www.thinkingaheadinstitute.org/research-papers/pay-now-or-pay-later/
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Part 4 | connecting investor actions and frameworks to scenarios

© 2023 Thinking Ahead Institute. All rights reserved.



▪ The work carried out by the IFT Environment working group in 2021/2022 defined a series of actions that investors could take in order to 

implement a net zero pledge – these can be categorised using the following four dimensions:

▪ Ambition level – incremental vs transformational

▪ Focus area – mitigation (reduce likelihood of physical risks) vs adaptation (reduce magnitude of physical risks if they happen)

▪ Portfolio actions – capital allocation (change what is in the portfolio) vs stewardship/engagement (improve what is in the portfolio)

▪ External action – new primary investment (eg climate solutions) vs policy advocacy (change the system)

▪ The next step we took was to use the framework described above to identify which categories of actions would be most appropriate for 

investors based on the planning scenario most appropriate to their beliefs/priors – an example list is presented below and a link to the 

spreadsheet containing the full catalogue of solutions can be found on the next slide:

Scenario Focus area Resource type Resource 
(not exhaustive list)

Organisation
(not exhaustive list)

• WB2C, orderly, current rules

• WB2C, disorderly, current rules

• Hot (3C?), disorderly, current rules

• Very hot (4C+?), orderly, current rules

• WB2C, disorderly, transformed rules

• Risk management – Transition risk

• Risk management – Physical risk

• Investment opportunities/new primary investment

• Alignment

• Stewardship/engagement

• Policy advocacy

• Just transition

• Guidance

• Example Tool

• Framework

• Benchmark

• Research paper

• Tool

• Toolkit

• Collaborative 

initiatives

• The 2023 Climate Risk 

Landscape

• Climate VaR

• Proposed Climate Resilience 

Investment Framework

• Net Zero Investment Framework 

Implementation Guide

• Net Zero Company Benchmark

• Sectoral Pathways for Financial 

Institutions

• UNEP-FI

• WTW

• MSCI

• IIGCC

• Climate Action 

100+

• GFANZ

• Thinking Ahead 

Institute

Investor actions and frameworks based on the scenarios
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Click on the button below to start interacting with the catalogue of solutions
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▪ We have arranged a catalogue of solutions based on the scenarios described in this deck, the focus areas indicated in the previous slide (risk 

management, alignment, just transition, etc.) and each corresponding resource pointing to the investor actions and frameworks

▪ To interact with the catalogue, simply click on the table/image below and start choosing the parameters (‘resource type’ is not mandatory)

▪ Each resource listed is colour-coded using the RAG (Red, Amber, Green) system to reflect its status in accordance with the specific scenario 

and focus area. Green means the specific resource is particularly relevant given the scenario choice; red means the opposite; amber mid-way

Mock-up

Click here

https://www.thinkingaheadinstitute.org/content/uploads/2023/09/Interactive-catalogue-of-solutions.xlsx
https://www.thinkingaheadinstitute.org/content/uploads/2023/09/Interactive-catalogue-of-solutions.xlsx
https://www.thinkingaheadinstitute.org/content/uploads/2023/09/Interactive-catalogue-of-solutions.xlsx
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2050
Time

IEA NZE 2050

Governments commit to 

achieving net zero 

emissions by 2050

Most 

likely

Less 

likely

Less 

likely

Delayed action and 

economic interests dominate 

policy decisions

Rapid policy shifts are 

prompted (eg GHGs binding 

limits, carbon pricing) along 

with clean energy 

breakthroughs, reforestation, 

regenerative practices, etc.

Gradual but clear shift in 

global economic thinking 

and an embrace of more 

structural/ transformational 

behavioural change

More severe climate impacts 

than anticipated disrupt 

economies and societies 

globally

Higher climate resilience 

reinforces previous efforts, 

commitments, innovation 

and cooperation. The world 

is on track for a post-carbon 

economy

Societal values evolve 

prioritising both planetary 

boundaries and social well-

being

Adaptation becomes the 

primary focus as the world 

grapples with the 

consequences of delayed 

action. Trajectory falls within 

the more unlikely area of the 

future cone

Full economic 

decarbonisation achieved. 

Trajectory falls within the 

probable area of the future 

cone

A state of balance between 

ecological limits and human 

needs prevails with full 

carbon displacement. 

Trajectory falls within the 

more unlikely area of the 

future cone

Positive feedback

Negative feedback
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Time

IPR FPS

Stricter policy measures 

to accelerate emissions 

reduction and limit global 

temperature increase to 

below 2C

Most 

likely

Less 

likely

Less 

likely

Delayed action and highly 

fragmented policy adoption 

and efforts across different 

countries/regions falter 

original ambitious targets

Robust international 

collaboration leads to 

coordinated policy measures 

across energy, land, food 

systems

Policy adoption expectations 

exceeded – governments 

and industries commit with 

unprecedented urgency and 

dedication. Ripple effect of 

transformative change

Advanced stage of climate 

change exacerbates the 

remaining probabilities of 

required policies. Path 

dependency momentum 

leads to further aggressive 

policies

Momentum from 

collaboration fuels the 

acceleration of policies and 

the adoption of clean 

technologies by industries

Societal norms follow 

through with economies 

transitioning to regenerative 

models that prioritise well-

being, equity and 

environmental stewardship

The uncertainty resulting 

from the delay in policy 

actions and the complexity 

of global responses place 

the trajectory within the 

more unlikely area of the 

future cone

Timely and concerted 

actions contribute to 

achieving the WB2C 

warming target resulting in a 

trajectory that lies within the 

plausible area of the future 

cone

The radical shift from 

incremental (accelerated 

transition) to (systemic) 

transformation propel the 

trajectory within the more 

unlikely area

Positive feedback

Negative feedback

2050



Framing our thinking about the future pathway | Green post-growth

42© 2023 Thinking Ahead Institute. All rights reserved.

Time

Green post-growth

Transformational shift in 

societal values, 

economics, and resource 

management away from a 

traditional growth-centric 

model to drastically 

reduce emissions and 

environmental 

degradation

Most 

likely

Less 

likely

Less 

likely

Significant resistance from 

powerful economic interests 

and traditionalist ideologies 

leaves room for clunky 

ideological development

Grassroots movements and 

advocacy groups gain 

momentum alongside policy 

support

Unanticipated adherence 

leads several countries to 

commit to very ambitious 

sustainable and 

regenerative practices, 

consumption remodelling 

and adoption of well-being 

indices

More market-driven and 

technocratic approaches 

prevail, promising ambitious 

emissions targets while 

climate impact continues to 

plague

Broader global acceptance 

and shift in public 

perception. Some countries 

begin to experiment with 

alternative economic models 

Despite prolonged and 

broad economic disruptions, 

emissions reduction acts as 

main catalyst for continued 

transformation and growth 

dependency retreat

The long-promised fruits of 

global clean energy 

technology rollout are very 

slow in coming; other 

technological hopes mostly 

fade away bringing trajectory 

within the more unlikely area

Pre-existing economic and 

financial systems get 

severely hit by downsizing, 

leading to widespread 

economic and social 

fragmentation, while 

emissions and temperature 

confidently rebound within a 

safe zone

The ultimate reconciliation 

between growth and ecology 

and reinstated primacy of 

the Earth system puts 

trajectory within the more 

unlikely area

Positive feedback

Negative feedback

2050



43
© 2023 Thinking Ahead Institute. All rights reserved.



Limitations of reliance and contact details

Limitations of reliance – Thinking Ahead Group 2.0

This document has been written by members of the Thinking Ahead Group 2.0. Their role is to identify and develop new investment thinking and opportunities not 

naturally covered under mainstream research. They seek to encourage new ways of seeing the investment environment in ways that add value to our clients.

The contents of individual documents are therefore more likely to be the opinions of the respective authors rather than representing the formal view of the firm.

Limitations of reliance – WTW

WTW has prepared this material for general information purposes only and it should not be considered a substitute for specific professional advice. In particular, 

its contents are not intended by WTW to be construed as the provision of investment, legal, accounting, tax or other professional advice or recommendations of 

any kind, or to form the basis of any decision to do or to refrain from doing anything. As such, this material should not be relied upon for investment or other 

financial decisions and no such decisions should be taken on the basis of its contents without seeking specific advice.

This material is based on information available to WTW at the date of this material and takes no account of subsequent developments after that date. In preparing 

this material we have relied upon data supplied to us by third parties. Whilst reasonable care has been taken to gauge the reliability of this data, we provide no 

guarantee as to the accuracy or completeness of this data and WTW and its affiliates and their respective directors, officers and employees accept no 

responsibility and will not be liable for any errors or misrepresentations in the data made by any third party.

This material may not be reproduced or distributed to any other party, whether in whole or in part, without WTW’s prior written permission, except as may be 

required by law. In the absence of our express written agreement to the contrary, WTW and its affiliates and their respective directors, officers and employees 

accept no responsibility and will not be liable for any consequences howsoever arising from any use of or reliance on this material or the opinions we have 

expressed.

Contact Details

Tim Hodgson | tim.hodgson@wtwco.com

Andrea Caloisi | andrea.caloisi@wtwco.com

Isabella Martin | Isabella.martin@wtwco.com
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