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MULTIPLE PLAUSIBLE GHG PATHWAYS

Global mean
temperature rise C°

Policy, business, finance and civil society stakeholders are increasingly looking to compare future emissions pathways across both

their associated physical climate risks stemming from increasing temperatures, and their transition climate risks stemming from the

shift to a low-carbon economy.
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THESE LEAD TO DIFFERENT PHYSICAL AND TRANSITION RISKS

TRANSITION RIS
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EXTENDING THE NGFS FRAMEWORK
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We use an Integrated Assessment Model (GCAM) in combination with a probabilistic climate model (MAGICC) and an impacts model using a
damage function. This allows us to compare multiple GHG pathways on physcial and transition risks simultaneously and in a consistent
framework.

This extends the scenario coverage of the NGFS, while using the same framework.

As 2°C Central but orderly though
ambitious coordinated transition to
lower long-term temperature 1.5°C.
DISORDERLY

2°C CENTRAL

D R B S S B B R

Paris Agreement compliant
transition from 2025 with full
technology portfolio using SSP2.

ORDERLY

As 2°C Central but orderly,
coordinated transition to higher

temperature outcome of 2.5°C.

2°C FRAGMENTED
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Different start dates of 2°C with early action
for some (e.g. EU+UK, USA) and later action
for others (e.g. China, Russia, Brazil, India.)

TOoO I.I'ITE,
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NDC PLEDGES

2 Includes nationally determined
pledges (NDC) from 2015 to 2030 and

continued trend to 2100 reaching ~3°C.

NO POLICY

No new policies from a 2010
baseline mirroring a “hothouse
world” reaching ~4°C by 2100.

The results are normalised against risk (likelihood) metrics for the central 2C scenario. They remain robust when extreme values are consdered.
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PATHWAYS WITH SIMILAR PHYSICAL RISK CAN HAVE VERY DIFFERENT
TRANSITION RISKS ACROSS REGIONS

The transition risks depend on the pathway - varying by technology choice, pace of transition and socioeconomics
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THE GLOBAL PICTURE CONCEALS REGIONAL NUANCES
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RISKS VARY ON SPATIAL AND TEMPORAL SCALES

A more extensive look at the comparative physical and transition risks for different regions can be found in the companion slide deck.
(https://drive.google.com/file/d/10iCoADBgKE31-DxM8N8bnpEBqYkavd5C/view?usp=sharing)

The results have significant implications for financial sector planners, asset valuations, households, governments and civil society groups. The
avoided physical risks are cobenefits and transition risks need policy support for mitigation

The full paper has been published in Nature Climate (https://www.nature.com/articles/s41558-021-01236-x) Change and is accessible here
(https://www.nature.com/articles/s41558-021-01236-x).
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ABSTRACT

Financial institutions’ investment and lending portfolios could be affected by both physical climate risks stemming from
impacts related to increasing temperatures, and from transition climate risks stemming from the economic consequences of
the shift to a low-carbon economy. Here we present a consistent framework to explore near term (to 2030) transition risks and
longer term (to 2050) physical risks, globally and in specific regions, for a range of plausible greenhouse gas emissions and
associated temperature pathways, spanning 1.5-4°C levels of long-term warming. We draw on a technology-rich, regionally
disaggregated Integrated Assessment Model representing energy system, agricultural and land-based greenhouse gas
emissions, a reduced complexity climate model to simulate probabilistic global temperature changes over the 21% century,
and a suite of impacts models to estimate regional climate-related physical hazards and impacts deriving from the temperature
change pathways and their underlying socio-economics. We consider 11 scenarios to explore the dependence of risks on both
temperature pathways, as well as socio-economic, technology and policy choices. This builds and expands on existing
exercises such as the Network for Greening the Financial System (NGFS).

By 2050, physical risks deriving from major heatwaves, agricultural drought, heat stress and crop duration reductions depend
greatly on the temperature pathway. By 2030, transition risks most sensitive to temperature pathways stem from economy-
wide mitigation costs, carbon price increases, fossil fuel demand reductions and potential stranding of carbon-intensive assets
such as coal-fired power stations.

The more stringent the mitigation action, the higher the abatement costs and sector-specific transition risks. However, such
scenarios result in lower physical climate hazards throughout the century. Our study also explores multiple 2 deg C pathways
which demonstrate that scenarios with similar longer-term physical risks could have very different near-term transition risks
depending on technological, policy and socio-economic factors. As such, “a single scenario will not answer all questions”.

No. Name Details (a) (b)

1 No Policy No new policies from 2010
2 NDC Pledges NDCs to 2030

3 2C Central Paris Agl i ition from 2025. Socio-
economics based on secnnd shared socio-economic pathway ——
(55P2:2). Full technology portfolio. T Y R é
4 2CNDCs NDCs to 2030, then rapid mitigation towards a 2°C target . Energy system |4
P Ea. ! - B Sconato Temperature goal ergy syste g g — i
L 2C Different start dates of 2°C-consistent action, with some design o A & Impacts
@ Mitigation timing Agriulture model o models
Fragmented  countries going early e.g. EU, US, and others going later e.g. inputs e . 5 (MaGicc) | 2
China Russia, Brazil, India. J| lndwe i }
6 2CSsP1 Alternative underlying socio-economics to 2C Central scenario, 3
focusing on greater resource efficiency & energy efficiency,
utilising the SSP1%* dynamics Abatement coss Agricultural droughts
7 2CSSP3 Underlying socio-economics (the third shared socio-economic Carbon prices . Maize crop duration "
i hall PRSI GHG intensity ransition Wale heat sess Physical
pathway - SSP3%) with a more mitigation rigk-related risk-related
io th: i ter di i d ition risk. Doy ok output e output
scenario that may require greater disruption and transition risk. Rchackey m m\-d '::m === et
8 2CRES As 3, but with higher renewables (wind and solar) l,"" oo Major hedt waves
o0d prices fiver floods
9 2CNUCCCS  As 3, but with higher nuclear and CCS
10 2.5C As 2C Central (i.e. scenario 3), but orderly, coordinated transition
to higher temperature outcome (2.5°C)
11 15C As 2C Central (i.e. scenario 3), but orderly though ambitious
coordinated transition to lower long-term temperature (1.5°C)
Fig. (a) S ios and pathway delled in our study and (b) the model set-up to produce physical and transition risk-related

output indicators for each scenario
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(c) (d)

(c) Physical and transition risk metrics for world and four major regions (d) and for 5 additional major regions . Each heat map shows 7 physical hazard
metrics on the left-hand panel and 7 transition risk metrics on the right-hand panel. The physical hazard metrics are produced in a distribution and medians
are shown here. The metrics (for both physical and transition risk metrics) are expressed as a ratio of each scenario’s value and the value for the 2C Central
scenario. Each transition risk metric is for the year 2030, whereas each physical risk metric is for the year 2050. Circle size indicates 2100 median temperature
increase on pre-industrial (1850-1900) levels in each temperature scenario
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