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Climate Change

The regulator's view

Regulators have increasingly turned their attention to
climate change risk

The aim of regulations are to ensure that financial institutions:

— Consider climate risk in business decision making and strategic
planning

— Effectively disclose and report on climate-related risks and
opportunities

— Adopt a consistent and reliable means of assessing, pricing and
managing climate-related risks

— Incorporate ESG factors into investment management decisions

— Incorporate financial risks from climate change into existing risk
management processes

— Use scenario analysis to inform risk identification and to estimate
the impact of financial risks arising from climate change

— Consider the impact of climate risks on the ability to meet
obligations towards policyholders and other key stakeholders

Institute
and Faculty
of Actuaries

L} Milliman i?" &

fmr w‘

24 November 2022 5



Climate Change

The regulator’s view: Thematic feedback from the PRA’s Dear CEOQO letter Oct 22

Modelling

“More progress is
required to embed
physical risk in corporate
modelling.”

“For insurers, examples of
effective practice [in scenario
analysis] demonstrated by
some firms included an ability to
model a wide range of physical
vulnerabilities in their
assessment of underwriting risk,
and the ability to identify and
address the limitations of the
third-party models used.”

“As part of their RMF
work, some firms
exhibiting effective
practice were able to
demonstrate that climate
risk had been
appropriately factored into
their quantitative analysis;
for example through well-
developed gquantitative
climate risk modelling
capabilities and utilisation
of prudent assumptions
and proxies where data
challenges existed,
coupled with concurrent
work to address the data
gaps identified”

_ Capital
“All firms should

be able to explain
to their
supervisors, how
they have got
comfortable that
any material
climate risks are
appropriately

“In the majority of cases,
firms did not provide sufficient
contextual information [on
capital adequacy] to enable a
reader to fully understand
their analysis. For example,
firms often provided minimal
information on modelling
approaches, model types,
underlying assumptions,
judgements, proxies, and
consequent uncertainties.”

capitalised.”
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https://www.bankofengland.co.uk/prudential-regulation/letter/2022/october/managing-climate-related-financial-risks

Risk

The theory

At a base level, a risk is simply an event

characterised by a causal chain of Initiating Control
. : . Event Event

associated events involving:

— The risk event itself
— Another consequent event
Risk Event itigati
— One or more initiating events Mitigating
Event
— One or more control events which may
prevent the initiating events from causing |
the risk event |

— One or more mitigating events that help Consequent
avoid or reduce the consequent event Event
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Risk
The theory

Initiating Initiating Control

Event Event Event

Risk Event Risk Event Mitigating
Event

Consequent | Consequent

>
Event / Event
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Causal Modelling
Example: impact of climate change on a portfolio of property equities

Severe weather Damage to
properties

\ 4

\ 4

Impact on Equity total
earnings growth / returns

Rain .
Economic factors
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Causal Modelling
Example: calibration

Severe Weather

0.4
0.2
0
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Prop Damage
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Rain
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Low  Medium High

Impact on earnings

0.06

0.04
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Economic factors
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Causal Modelling
Example: outputs
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Case study: impact on equity returns
Real Estate sector

Physical risks:

« Chronic change in weather patterns:
temperature rise, changes in rainfall, sea
level rise

* Severe weather events: storms, floods
Transitional risks:

« Stranded assets

* Energy efficiency
\ Climate Change / \ Economic / * Increased cost of regulations
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Case study: impact on equity returns
Real Estate sector

Drivers:

Equity Total Return

* Inflation
ation State Total Return =

* Real GDP Growth Capital Return
- Sales Margin +
Nodes: Dividend Return

« Earnings growth

 Valuation Impact

« Payout Ratio Change
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Case study: impact on equity returns

Real Estate sector Drivers:

Valuation post cli m:te/z\
[ J

Climate Impact on valuation

I:iM||||man i?i\

Rainfall

Sea Level
Severe Weather
Temperature
Carbon Price
Public Sentiment
Access to finance

Nodes:

Risk Perception
Property Damage
Costs / Constraints
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Case Study: Calibration

Climate change drivers
« Data driven calibration is not feasible

« Expert judgement:
— Workshops with experts

— Supported by data where available

- Calibration and results (scenarios) are played back to experts / assessed for reasonableness

Institute
and Faculty
of Actuaries

L Milliman i?i\

24 November 2022 16




Case study: scenarios
Scenarios considered to illustrate impact on the equity returns over time

Early Action: the transition to a net-zero emissions
economy starts in 2021 - carbon taxes and other
policies intensify relatively gradually over the scenario
horizon. Global carbon dioxide emissions (and all
greenhouse gas emissions in the UK) drop to net-zero
around 2050.

Late Action: the transition is delayed until 2031, at
which point there is a sudden increase in the intensity of
climate policy. In the UK, greenhouse gas emissions are
successfully reduced to net-zero around 2050, but the
transition required to achieve that is more abrupt and
therefore disorderly.

NO Addltlonal ACtlon no new l-, _7__777__4_————“‘_____
introduced beyond those-aiready implemented prior to
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Case study: scenarios
Scenarios considered to illustrate impact on the equity returns over time

Hybrid scenario

Early Action: policies are being introduced and the cost
of regulation increases — but not a global process

No Additional Action: due to non-global spread of
& policies intended to tackle climate change, climate
variables follow the pathway of NAA scenario

|
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Case study: results
Real Estate

Mean Annual Return (% of Base)

4

Early Action

6

Late Action

7

= Hybrid

10
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Standard Deviation of Annual Return (% of Base SD)

2 3 4 5 6

Early Action

7
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Potential model extensions

« Alternative structure: impact of the climate drivers on the margins rather than earnings
< Economic drivers to be impacted by the climate change drivers
« Modelling for other sectors: additional climate drivers, e.g. Agricultural yield for Consumer Staples

* More nuanced modelling, e.g. seasonal impact in change in precipitation
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Expressions of individual views by members of the Institute and Faculty of Actuaries
and its staff are encouraged.

The views expressed in this presentation are those of the presenter.
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Appendix
Summary of PRA’s observations of SS3/19 embeddedness
L3 Milliman

Section

Governance

Risk
Management

Scenario
Analysis

Disclosure

Data

(as relevant to all four
areas of 553/19)

PRA'’s observations on firms' progress in responding to

SS3/19 as noted in Dear CEQ letter dated 21 October 2022

Overall observations

Firms have made significant progress in embedding
supervisory expectations including effective levels of
climate governance and appropriate training for key
individuals

Progress made by firms, but significant variations in
maturity observed.

In many cases work is still needed to finalise embedding
of climate risk into Risk Management Frameworks, risk
appetites and committee structures

In general, scenario analysis capabilities not developed
enough to support effective decision-making

Use of climate risk models supported by limited
information on how gaps in data & methodologies would
be addressed

All firms need to continue to evolve their disclosures as
they develop their understanding of the climate risks
relevant to them

In general firms using Annual Reports, or a standalone
climate report, for disclosures

Observed that all firms are in need of more robust,
standardised climate-related data of sufficient coverage

Effective observation examples

Business strategies, planning, governance & risk

management processes:

+ Boards & Execs able to demonstrate how climate
considerations impact these areas

= Coherent appreoach across these areas

+ Supported by appropriate metrics & risk appetites

Other:

+ Climate embedded into renumeration targets

+ Firm-wide training

= Continual development of climate management
information

Climate risk appropriately factored quantitatively within:

= Well defined risk appetite statements

= Climate modelling (with utilisation of prudent
assumptions and proxies where necessary)

= Capital allocated for climate risks

Use of modelled results accounts for uncertainties via:

* Prudent assumptions

= Manual adjustments

+ Sensitivity analysis

+ |dentifying and addressing limitations of third-party
models

Effective use of disclosures demonstrate consistency
across financial reports, standalone climate disclosures,
Pillar 3 & Solvency & Financial Condition Report

Interim measures to address gaps:

+ Data gaps identified & strategies employed
* Use of assumptions & proxies documented & disclosed

Less effective observation examples

» Failings in Risk Management Framework & risk appetites
impaired the Board & Execs' ability to manage climate
risk

Lack of climate risk management for u/w practices

Lack of view on counter-parties’ exposure to climate risk
and transition plans

Demonstration of adequate capital still maturing

Inability to articulate objectives for which scenarios had
been defined &, therefore, how chosen approach meets
objectives

Unclear how scenario analysis was used to inform Own
Risk Solvency Assessments and risk appetite metrics
Lack of internal consistency within scenarios & relevance
to firms’ specific vulnerabilities

= More progress needed on embedding physical risks into
corporate modelling

Limited disclosures with little/no contextual information
to support climate disclosures, or lack thereof
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