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Our climate is changing... ...and our window of opportunity to
limit the change is closing rapidly

Global temperature change (1850-2021)

Dec
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This circle represents the
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Limate change nas everynody's attention

Infectious diseases ‘
’ Climate action failure

’ Weapons of mass destruction

. Biodivarsity loss
.Natural resOurce crises ’ Human envirenmental damage

Debt crisas . Livelihood crises

.‘ .Qrberse:urity failure ’ Extreme westhar

IT infrastructura hraakduwn’

Interstate conflict

Prolonged Social cohesion erosion
stagnation
‘Social sacurity collapsa .
' T un!ary mlgra!u::n
Average
>
3.40

. Interstate relations fracture

Asset bubble burst . . Digital powsr concantration
’ Resourca geopolitization

Public
’Stata collapss infrastructura

failure ’.

Youth disilusionment

Geophysical disasters.
Backlash against science .

Commodity shucks‘ ’Advarse tach advances

Tech governance failure P "
. Digital inagualit
Price instability ‘ Multilateralism collapss . st insquatty
Industry collapse

4 1ental health deterioration

‘0 Source: WEF Global Risks
it scanomic activty Perception Survey 2020

e — - Likelihood — Average

3.28
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Understanding the financial impact of clmate changde

TASK FORCE o

I‘ m CUMATE  RELATED Measure Reduce Offset
FINANCIAL H
DISCLOSURES Greenhouse gas Incompressible

Ambitious target

inventory emissions

Governance

Pre-TCFD

Impact of business

model on climate Climate Change
change

Strategy

Impact of climate
change on business
model

Risk

management Post-TCFD

Define Assess

Climate-resilient
strategy

Metrics
and targets

Financial impacts Identify
according to Risks and opportunities
scenarios

Source: TCFD
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135K

CE On cimate-Teiated financlal CISCIosures

Governance

Disclose the organization's
governance around climate-
related risks and opportunities.

Recommended Disclosures

Disclose the actual and potential
impacts of climate-related risks
and opportunities on the
organization’s businesses,
strategy, and financial planning
where such information is
material.

Recommended Disclosures

Risk Management

Disclose how the organization
identifies, assesses, and manages
climate-related risks.

Recommended Disclosures

Metrics and Targets

Disclose the metrics and targets
used to assess and manage
relevant climate-related risks and
opportunities where such
information is material.

Recommended Disclosures

a) Describe the board's oversight
of climate-related risks and
opportunities.

a) Describe the climate-related
risks and opportunities the
organization has identified over
the short, medium, and long
term.

a) Describe the organization's
processes for identifying and

assessing climate-related risks.

a) Disclose the metrics used by the
organization to assess climate-
related risks and opportunities
in line with its strategy and risk
management process.

b) Describe management's role in
assessing and managing
climate-related risks and
opportunities.

b

—

Describe the impact of climate-
related risks and opportunities
on the organization's
businesses, strategy, and
financial planning.

b) Describe the organization's
processes for managing
climate-related risks.

b) Disclose Scope 1, Scope 2, and,
if appropriate, Scope 3
greenhouse gas (GHG)
emissions, and the related risks.

Describe the resilience of the
organization's strategy, taking
into consideration different
climate-related scenarios,
including a 2°C or lower
scenario.

[s

L

¢) Describe how processes for
identifying, assessing, and
managing climate-related risks
are integrated into the
organization's overall risk
management.

¢) Describe the targets used by
the arganization to manage
climate-related risks and
opportunities and performance
against targets.

Source: TCFD
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Governance

Disclose the organization's
governance around climate-
related risks and opportunities.

Recommended Disclosures

Disclose the actual and potential
impacts of climate-related risks
and opportunities on the
organization's businesses,
strategy, and financial planning
where such information is
material.

Recommended Disclosures

Risk Management

Disclose how the organization
identifies, assesses, and manages
climate-related risks.

Recommended Disclosures

CE On cimate-Teiated financlal CISCIosures

Metrics and Targets

Disclose the metrics and targets
used to assess and manage
relevant climate-related risks and
opportunities where such
information is material.

Recommended Disclosures

a) Describe the board's oversight
of climate-related risks and
opportunities.

a) Describe the climate-related
risks and opportunities the
organization has identified over
the short, medium, and long
term.

a) Describe the organization's
processes for identifying and

assessing climate-related risks.

a) Disclose the metrics used by the
organization to assess climate-
related risks and opportunities
in line with its strategy and risk
management process.

b) Describe management's role in b) Describe the impact of climate- b) Describe the organization's b) Disclose Scope 1, Scope 2, and,
assessing and managing related risks and opportunities processes for managing if appropriate, Scope 3
climate-related risks and on the organization's climate-related risks. greenhouse gas (GHG)
opportunities. businesses, strategy, and emissions, and the related risks.

financial planning.
¢) Describe the resilience of the ¢) Describe how processes for ¢) Describe the targets used by

organization's strategy, taking
into consideration different
climate-related scenarios,
including a 2°C or lower
scenario.

identifying, assessing, and
managing climate-related risks
are integrated into the
organization's overall risk
management.

the arganization to manage
climate-related risks and
opportunities and performance
against targets.

In order to disclose, companies first need to assess the financial implications of their material climate-related

risks and opportunities, for different climate related scenarios.
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Limate chande Impac

Physical risks

Chronic
Policy and legal
Technology
Transition risks

Market

Reputation

OUgn multiple channeis
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S
E
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2
5
E]
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= Delayed transition
5 —— Divergent Net Zero
— Net Zero 2050 m1.8°c
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0 W 1.5°C
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CO, Emission Trajectory and Corresponding Temperature Rise from Pre-Industrial Levels

Higher temperature rise
scenarios

V
A

Lower temperature rise
scenarios

More transition risk
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IMate changde Impacts througn multiple channels

e efficienc

A

Energy source

Policy and legal

Opportunities Pg’d“.ds &
Technology ervices
Transition risks Markets
Market
Resilience
Reputation
Europe Stays in

CO, Emission Trajectory and Corresponding Temperature Rise from Pre-Industri Loc kd o n M Od e

a European countries by second-wave

wac COVID-19 lockdown measures imposed”
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mate changde Impacts througn multiple channels

Physical risks

Chronic

Transition risks
Market
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Limate changde Impacts througn muitipie channels

kPG

Physical risks
Chronic

Policy and legal
‘l Technology ’I

Market

Transition risks

Reputation

o

\ /

Revenues
Income

Expenditures Statement

Resource
efficienc

Energy source

P Products &
Opportunities Services

Markets

Resilience
Strategic Planning

Risk Management

Financial impact 9
in climate scenarios N—

Assets &
Cash Flow Balance Liabilities

Statement Sheet Capital &

Financing
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RISK MANAgement of CompIex Tisks

Global and regional risks for increasing levels of global warming
(a) Global surface temperature change (b) Reasons for Concern (RFC)
Increase relative to the period 1850-1900 Impact and risk assessments assuming low to no adaptation
G
5 o ) ) Risk/impact
Projections for different scenarios - ikl
ery high
S5P1-1.9 - High
4 SSP126 (shade representing very likely range) Moderate
e Undetectable
SSP3-7.0 (shade representing very likely range) H
3 SSP5-8.5 r ‘ Transition range
: Confidence level
assigned to
i transition
2 - . ™ range .
. i i o8 18
1.5 E = Low —Very high
2 .
: . . * Historical average
H H M temperature increase
3 H ‘ ‘ in 2011-2020 was
. . 1.09°C (dashed line)
range 0.95-1.20°C
0
RFC2 RFC4 RFC5
1950 2000 2050 2100 Unique and Extreme Distribution Global Large scale
] threatened weather of impacts aggregate singular
Source: IPCC Impacts, Adaptation and systems  events Impacts  events
Vulnerability 2022
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RISK MANAgement of CompIex Tisks

: . . : ; Scenario analysis
Global and regional risks for increasing levels of global warming y
(a) Global surface temperature change (b) Reasons for Concern (RFC)
Increase relative to the period 1850-1900 Impact and risk assessments assuming low to no adaptation
G
5 L . . Risk/impact What if questions Study possible
Projections for different scenarios - W P
b i utures
SSP1-1.9 | o | o
4 SSP1-2.6 (shade representing very likely range) Moderate ‘
Undetectable
S5P3-7.0 (shade representing very likely range) 8 S|
3 SSP5-8.5 r ‘ Transition range
: conf Not stochastic Study mitigation
‘ onfidence level
assigned t i i
) oo modelling strategies
H " range .
? 8 : e 83 ]
15 E £ ! L{.J\.'\,' r :Ver:r high ‘
: . : * Historical average
- o H temperature increase . .
3 H ‘ ‘ in 2011-2020 was Explicit
: . 1.09°C {dnshcd |]I1f‘} assumptions
0 range 0.95-1.20°C
RFC1 RFC2 RFC3 RFC4 RFC5
1950 2000 2050 2100 Unique and Extreme Distribution Global Large scale %
. threatened weather of impacts aggregate singular
Source: IPCC Impacts, Adaptation and systems  events Impacts ~ events

Vulnerability 2022
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RISK MANAgement of CompIex Tisks

SHELL SCENARIOS

Sky

Global and regional risks for increasing levels of global warming

(a) Global surface temperature change (b) Reasons for Concern (RFC)

| lative to th iod 1850-1900 I t and risk t ing low t daptati MEETING THE GOALS OF
ncrease relative to the perio mpact and risk assessments assuming low to no adaptation THE PARIS AGREEMENT

G

5 o ) ) Risk/impact
Projections for different scenarios - Very high
ry hi
SSP1-1.9 o )
4 55511‘26 (shade representing very likely range) Moderate
S5P2-4.5 Undetectable

SSP3-7.0 (shade representing very likely range)
SSP5-8.5

Transition range

(1]

Confidence level
assigned to
transition
range

L]
.
. o @
L] L] L] .

Low —Very high

L 1)

15

- * Historical average
4 [ temperature increase
in 2011-2020 was
1.09°C (dashed line)
0 range 0.95-1.20°C

RFC1 RFC2 RFC3 RFC4 RFC5
Unique and Extreme Distribution Global Large scale

(1]

o080 S08N
seee
Y
L1113

1950 2000 2050 2100

. threatened weather of impacts aggregate singular
Source: IPCC Impacts, Adaptation and systems  events impacts  events

Vulnerability 2022
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Lhallenges of climate rsk

kPG

Traditional, two-dimensional risk map

Long - Term

Inter-connected view

The individually most

High
Non-linear effects * : \Ir
o ' ® ®—
]
e« © . '
. 1
Systemic . i L .

Potential impact

This individually insignificant risk
Interconnectedness ® ® has hididan m}'.;miﬁ

i
o . 1+ significance: it triggers many
: other risks into existance, all of
® 1 them more significant than itsalf
1
Loww Likelihood of occurrence of High

material financial statement error
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significant risk
Likelihood and sewerity of this exhibits low levels of

cluster exceeds those of this expected contagion
single risk —,I.

Connectivity strength:

— low
= mmedium
' high

Likelifood

Sevarity
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Imate sk Scenario analysis

: .
One present One pathway One future lr ——————— 1| Scenarios are not
|
| | ..
- | | Predictions
L - L Risk |
FORECAST ' " ' ot :
| | mitigation | Variations of a single case
Traditional ! ! .
T = &l epe o]
approach to risk > . « > | Shortterm & | Snapshots of endpoints
management | : reaction : . - .
| : : Generalized views of feared or desired futures
| |
! [
. T i Products of outside futurists
|
___________________________ AR SIS, AR RS S, S
Multiple Multiple : T TS T Scenarios are
realities pathways | I
I ! o . -
| ! Descriptions of alternative plausible futures
Company :
SCENARIOS " .o . .
Political Bty | Significantly different views of the future
Innovative Economic Mitigation & : . . .
approach to risk ’ . Adaptation | Movies of the evolving dynamics of the future
management i
! Specific decision-focused views of the future
|
: Products of management insights/perceptions
[ [ [
Source: KPMG Shortterm  Medium term  Long term
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OUI-STEP approach to scenario analysis

Climate related risks and
opportunities identification

Climate scenario development

Business implication and
quantifcation

Mitigation and integration

m © 2022 KPMG Advisory N.V., a Dutch limited liability company and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
International Limited, a private English company limited by guarantee. All rights reserved
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Practical insights for a
climate risk scenario analysis
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OUI-STEP approach to scenario analysis

kPG

Climate related risks and
opportunities identification

Stigmitisation

Conflict

Heat waves
Changing
customer
behaviour
Floods
Unsuccessful "
investment REGULAT

Carbon pricing

© 2022 KPMG Advisory N.V., a Dutch limited liability company and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
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Change in precipitation
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OUI-STEP approach to scenario analysis

Climate scenario development

Extract from SSP scenarios ...

Sustainability scenario —
Taking the Green Road

The world shifts gradually but parvasivaly
towards a more sustainable path,
emghasizing g more inclusive developmant
that raspects percaivad environmeantal
boundaries. Managemeant of the global
commons slowly improves, educational
and health imvestments accalerate the
demographic transition, and the emphasis
o economic growth shifts towards a
broader amphasis on human well-being.
Driven by an increasing commitment to
achigving development goals, inequality is
reduced both across and within countrias.
Consumption is onentad towards low
miaterial growth and a lower resource and
anangy intansity.

| ... tailored into a scenario narrative for an energy company

Govemment-led rapid intervention
Electricity sector carbon prices in OECD countrias
increase to around $250 per tonne by 2030,

=20% fossil fuel use by 2040. Large scale
renewablas are buit to replace centralized fossil
fuel assets, with significant distributed anergy mini
qgrids in regional aneas.

Grean hydrogen takes off and displaces natural gas
from 2030 omwards, especially in long-haul transport.
Electricity market achieves zerocarbon emissions
and the price of electricity ganeration decreasas
substantially due to the high level renewable
genaration.

High level of consumer awareness for low carbon
products. Consumers select Renewable Energy
whan possible, regardless of the higher price.

© 2022 KPMG Advisory N.V., a Dutch limited liability company and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
International Limited, a private English company limited by guarantee. All rights reserved

Extensive investment in tachnological solutions.
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ATour-Step approach 1o scenarno analyss

Management needs

. Risk mitiqati ti Risk monitoring
Understanding of results isk mitigation actions framework

Tailored visuals
(heat map, box-whisker plots, loss-
exceedence curves)

Reporting uncertain figures
(may be a new experience for
board members)

“Climate change is already
Mitigation and integration comp/ex, we need to make it
simple”




ATour-Step approach 1o scenarno analyss

Mitigation and integration

Management needs

. . S . Risk monitoring
Understanding of results Risk mitigation actions i
NOS nNieuws.  sportv  Uitzendingen R

RIVM hield rekening met

‘catastrofale’ impact corona,

maar deelde dat niet met publiek \certain figures
N experience for
nembers)

Tailored visuals

(heat map, box-whisker plots, losg
exceedence curves)

W
]
|
|

Blready
D make

g Mitchell van de Klundert
edacteur Binnenla v
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SCENAN0 quantification approach

Business implication and

quantifcation

Risk driver
calibration

o Risk drivers —g)Captures uncertainty

e Parameters W& Captures model

choices

Climate change impact

Future risk driver
projection using
range of climate
change models

H2C W4C

* Explicitly taking uncertainty into account
* Uncertainty types: calibration uncertainty, risk drivers, volatility
* Monte Carlo simulations to combine risk drivers

» Graphical expression: loss-exceedance, box-whisker
» Quantification forces structure and accuracy
* Actuaries bring technical risk modelling expertise

kPG

International Limited, a private English company limited by guarantee. All rights reserved
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L,ASe Study: Us retaler

Change in PDBI (property damage & business interruption)
from extreme weather events

ﬁﬁ% — WV Revenue (business disruption and

interruptions of stores and supply chain)

Extreme weather
events

Y ) A Costs (asset damage to stores and DCs)

AN
177

Change in store’s energy cost

&5
@ ,% A Energy price
Risk Drivers X A Energy Costs
&; Sﬂfk A\ Cooling needs, ¥ Heating needs
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The wider insurance/pension ecosystem
"y

Promoter of
sustainable finance

-

0 Investor

Risk manager

+m Insurer

m © 2022 KPMG Advisory N.V., a Dutch limited liability company and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
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ANOISIIC approach s requirec

Insurer / Pension fund

Balance sheet

Insurance
liabilities 4

Strategy, governance, targets

Identify and quantify impact of sustainable finance

Scenario analysis, integration in risk framework

Product offering and pricing

Process integration, disclosures

m © 2022 KPMG Advisory N.V., a Dutch limited liability company and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
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R0IE Of (e Climate actuary

Review continued suitability
Update modelling and assumptions
Financial impact assessment
Quantification of corporate value

Risk identification in underwriting
Impact on pricing and policy terms
Green insurance product offerings
Align with policy holders needs

The role

Risk and capital management of the m

actuary

- Modelling extreme (weather) events
- ORSA/ERB - Compliance with TCFD, EU Sustainable

- ESG metrics & targets _ Investment management Finance Taxonomy, CSRD
Encourage improved governance & risk

- Regulatory asks
management gu Yy

- Contribute to public debate - Investment strategies to support

sustainable finance
- Update assumptions and risk drivers

- Impact assessment on investment
portfolio

Source: International Actuarial Association
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-UTLIe prooting the actuaral profession

Strategic decisions under
extreme uncertainty

Visibility

Terminology

Insurance & pensions

N
=
e
=

L
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LONCIUSIONS

Scenario analysis is a
crucial alternative risk
management technique for
complex, strategic risks

It supports well-informed
decision making

Full scenario development
requires both in-depth

domain expertise and
technical risk modelling
capabilities

Actuaries contribute in
many ways to
understanding and
managing climate risks

m © 2022 KPMG Advisory N.V., a Dutch limited liability company and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
International Limited, a private English company limited by guarantee. All rights reserved

Education in scenario
analysis expertise and ESG-

related risks future proofs
the actuarial profession
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