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Introduction




“There is one issue that will define the contours of this century

more dramatically than any other, and that is the urgent threat
of a changing climate.”

Barack Obama on climate change
Former president of the United States of America
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" Panorama of
initiatives

Davy Dao




Background

+ Established in Dec 2015 by Financial Stability Board
(FSB) and G20 and chaired by Michael Bloomberg

« To improve and increase reporting of climate-related
financial information

Publications

* Final recommendations and recommended
disclosures (June 2017)

+ Implementation Guidance
» Guidance on Specific recommendations

+ Status reports

© Singapore Actuarial Society

Task Force on Climate-Related Financial Disclosures - TCFD

Framework

Climate-related risks and opportunities and
potential financial impact

Four pillars (Governance, Strategy, Risk
management, Metrics and Targets)

Insurers disclosures from TCFD Hub report
database

Europe (Aegon, Aviva, AXA, Folksam, Legal &
General, Prudential, Zurich)

Asia (Dai-ichi Life Holdings, Tokio Marine Holdings)
America (Sun Life Financial)

Oceania (QBE)
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Regulations and guidelines

International

* UN Environment Programme Finance Initiative
(UNEP FI)

« IFRS -> IASB and International Sustainability
Standards Board (ISSB) which published two
exposure drafts in Mar 2022

« European Financial Reporting Advisory Group
(EFRAG) -> public consultation on draft European
Sustainable Reporting Standards in Apr 2022

Singapore

« MAS: Environmental Risk Management (ENRM)
Effective June 2022 (Asset Managers, Banks,
Insurers)

+ SGX: Amendment to include climate change
reporting following TCFD starting FY 2023
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Regulators
« Network for Greening the Financial System (NGFS)

« European Insurance And Occupational Pensions
Authority (EIOPA) -> climate change materiality
assessments and climate change scenarios in ORSA

« UK made TCFD reporting Mandatory from 6 April
2022 for over 1,300 of the largest UK-registered
companies.

31 March 2023



Actuarial Climate Index - Background

Australian Actuaries Climate
Index (AACI)

Inspired by ACI, it has been
developed with a similar objective
and released in November 2018.

Developed by North American actuarial
bodies and released in November
2016, it is intended to provide a useful
monitoring tool - an objective indicator
of the frequency of extreme weather
and the extent of sea level change.

SAS Climate Index

Purpose
P We endeavour to

Both are designed to provide an easy devel i
to interpret and valuable metric for €velop a -ingapore
actuaries, policy decision-makers and ;peaﬂc climate index
the general public to refer to when in 2023,

monitoring changes in climate.
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Temperature

Frequency of temperatures
above 90t percentile and
below 10t percentile

Precipitation
Maximum 5 day precipitation

Sea Level
Standardised changes in sea
level
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High Winds
Frequency of strongest wind
power

Maximum consecutive dry
days (< 1Tmm)

Actuarial Climate Index - Components and Methodology

Actuaries Climate Index™ - USA & Canada

2.0

- -

1.0

0.0

Reference Period Standard Deviations

il . N LN U ﬂl [l I‘

— Season

— Year Moving Average
-1.0
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

« ACl is defined as the average standardised anomalies of the following components:
* ACl= mean(TgOstd - T1 Ostd w I:)std & Dstd w Wstd w Sstd)

+ Standardisation is with respect to the reference data 1961-1990
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Monthly reference values - Precipitation
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Reference period data provides the monthly reference values i.e.

mean and standard deviation for the precipitation measure

© Singapore Actuarial Society

Actuarial Climate Index - Precipitation - Changi Airport

Standardised Anomalies - Precipitation

4
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Measure of the extent of deviation of current frequency of extreme

events in terms of the parameters of the reference data distribution
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Actuarial Climate Index - Key points and challenges

' Identifying the possible trends due to climate change vs. the natural
causes of variability e.g. the El Nifio Southern Oscillation needs to be
discussed with experts.

Spatial and period variability
Further sensitivities need to be done using different weather stations across
the island (possibly with partial datasets) and different reference periods.

4

Data availability and reference period

' Singapore does not have an extensive period of data compared to other
regions around the world. Most of the stations only go back to 1980.
Choosing the right reference period is also key and is subject to expert
judgement.

Variables
The index needs to include the variables relevant to
Singapore. For example, relative humidity could be
relevant while wind is not a predominant risk for
Singapore.
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" Learn and
get involved

Joey Zhou

Certificate holder of Climate Risk and Sustainability from IFOA
Certificate holder of Sustainability and Climate Risks from GARP




Where to learn?

certifications/ executive
education/ postgraduate studies

With minimal costs

* Intergovernmental Panel on Climate Change (IPCC) « |FOA’s Climate Risk and Sustainability Course
reports * GARP’s Sustainability and Climate Risk Certificate

* |AA’s papers on climate change * CFA’s Certificate in ESG investing

* [FoA’s Sustainable Finance Community « CFA UK Institute’s Certificate in Climate and

* |[FoA’s Climate Change library Investing (CCI)

* SOA’s Catastrophe & Climate Resources e CISI’s Certificate in Climate Risk

* Australian Actuaries Institute’s Climate Risk Resource * Yale Executive Online Education program on
Centre Sustainable Finance and Investment

* CAS’ Climate Change Resource Library * MSc in Climate Change, Management & Finance

» United Nations System Staff College (UNSSC) Free courses by Imperial College Business School

* Sustainability/ climate-related publications: TCFD, NGFS,
companies’ reports
 Singapore Green Pulse Podcast
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https://www.ipcc.ch/
https://www.ipcc.ch/
https://www.actuaries.org/iaa/IAA/Publications/Papers/Climate_Issues/IAA/Publications/Climate_Issues.aspx
https://www.actuaries.org.uk/news-and-insights/news/climate-change-sustainability-and-finance-how-do-i-keep
https://actuaries.org.uk/learn/lifelong-learning/sustainability-and-lifelong-learning/climate-change-curated-library
https://www.soa.org/programs/catastrophe-climate/resources/
https://www.actuaries.asn.au/microsites/climate-risk-resource-centre
https://www.actuaries.asn.au/microsites/climate-risk-resource-centre
https://www.casact.org/publications-research/research/climate-change-resource-library
https://www.unssc.org/
https://www.fsb-tcfd.org/
https://www.ngfs.net/en/liste-chronologique/ngfs-publications
https://podcasts.apple.com/sg/podcast/green-pulse/id1467876820
https://actuaries.org.uk/climate-risk-sustainability-course/
https://www.garp.org/scr
https://www.cfainstitute.org/en/programs/esg-investing
https://www.cfauk.org/study/certificate-in-climate-and-investing?utm_source=google&utm_medium=cpc&utm_campaign=search_climate&gclid=Cj0KCQjw8e-gBhD0ARIsAJiDsaXvvdwHhZn9SiUKBe2t5biIR63pY9SRgIpnKFo-K8sJl2iJXP_BIssaAgIHEALw_wcB#gsc.tab=0
https://www.cfauk.org/study/certificate-in-climate-and-investing?utm_source=google&utm_medium=cpc&utm_campaign=search_climate&gclid=Cj0KCQjw8e-gBhD0ARIsAJiDsaXvvdwHhZn9SiUKBe2t5biIR63pY9SRgIpnKFo-K8sJl2iJXP_BIssaAgIHEALw_wcB#gsc.tab=0
https://www.cisi.org/cisiweb2/cisi-website/study-with-us/certificate-in-climate-risk
https://som.yale.edu/executive-education/for-individuals/finance/sustainable-finance-and-investment
https://som.yale.edu/executive-education/for-individuals/finance/sustainable-finance-and-investment
https://ib-programmes.imperial.ac.uk/msc-climate-change-management-finance-programme?utm_term=climate%20change%20msc&utm_campaign=MSc_Climate_Change_Management-SEARCH-G-EU-NB&utm_source=adwords&utm_medium=ppc&hsa_acc=8884963641&hsa_cam=16579867114&hsa_grp=138147516681&hsa_ad=587904602832&hsa_src=g&hsa_tgt=kwd-314232851657&hsa_kw=climate%20change%20msc&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAjwzuqgBhAcEiwAdj5dRob8WNqqMELMdBD050jiQ-BXg1niF4eWQiJCkX76VPqk93dX_BWjHRoCQGAQAvD_BwE
https://ib-programmes.imperial.ac.uk/msc-climate-change-management-finance-programme?utm_term=climate%20change%20msc&utm_campaign=MSc_Climate_Change_Management-SEARCH-G-EU-NB&utm_source=adwords&utm_medium=ppc&hsa_acc=8884963641&hsa_cam=16579867114&hsa_grp=138147516681&hsa_ad=587904602832&hsa_src=g&hsa_tgt=kwd-314232851657&hsa_kw=climate%20change%20msc&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAjwzuqgBhAcEiwAdj5dRob8WNqqMELMdBD050jiQ-BXg1niF4eWQiJCkX76VPqk93dX_BWjHRoCQGAQAvD_BwE

Intergovernmental Panel on Climate Change (IPCC) reports

- IPCCis the United Nation body for assessing the science related to climate change
- It published reports that influence many countries’ policies

Example: MAS guidelines making

Examples of useful reports
reference to IPCC’s report P P

- The guidance made reference
- Provide a comprehensive assessment of the

to IPCC’s Summary for RES ' _ |
Policymaker 2018 ARG Climate Change cgrrent evidence on the physical science of
- Encourage insurers to consider 2021: The Physical climate change

Science Basis - Full report is very long! Guess how many

scenarios aligned with IPCC’s
pages?

climate change pathways August 2021

MAS Monetary Authority of Singapore

- Published last week
- Up-to-date assessment of the climate crisis:
how it’s affecting the world and its systems

GUIDELINES ON

PCC finalized the Synthesis Report for the Sixth

ENVIRONMENTAL RISK MANAGEMENT B . o e i and human attempts to mitigate disasters

(INSURERS) in Interlaken, Switzerland from 13 - 19 March 2023.

and adapt to those that are now unavoidable

December 2020
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IAA’s papers on Climate Change

Example: 2022 March Paper A serial of IAA reports

e 2018 Sep, Decarbonization: A Briefing for Actuaries

2019 Jun, Flood Risk
2019 Oct, Climate Change, Insurance and Vulnerable Populations
Climate Science: A Summary for Actuaries 2020 Nov, Risks to Water Resources

What the IPCC Climate Change Report 2021 Means for the 2020 Dec, Pension Fund ESG Risk Disclosures: Developing Global
Actuarial Profession

L
\\'v V.V-X  Association Actuarielle Internationale

Practice
2020 Sep, Importance of Climate-Related Risks for Actuaries
2021 Feb, Introduction to Climate-Related Scenarios

2021 Aug, Climate-Related Scenarios Applied to Insurers and
Other Financial Institutions

2022 Mar, Climate Science: A Summary for Actuaries - What
the IPCC Climate Change Report 2021 means for the Actuarial

March 2022

Profession
- Summarises the IPCC’s report for the actuarial 2022 Apr, Application of Climate-Related Risk Scenarios to Asset
communities Portfolios

2022 Oct, Climate-Related Disclosures and Risk Management:
_ ) Standards and Learning Practices

means for the Actuarial profession 2023 TBC, The Climate Change Adaptation Gap: An Actuarial
- 60 pages Perspective

- Providing insights into what the IPCC report
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IFoA's Sustainable Finance Community

Weekly newsletter with news, reports and webinars. Every Friday night!

Suitable for actuaries with an interest in climate change and how these issues interact with finance and
business

- Sign up here

© Singapore Actuarial Society 31 March 2023


https://mailchi.mp/7a40146cffa7/sustainablefinancecommunity

Where to learn?

certifications/ executive
education/ postgraduate studies

With minimal costs

* Intergovernmental Panel on Climate Change (IPCC) * |FoA’s Climate Risk and Sustainability Course
reports * GARP’s Sustainability and Climate Risk Certificate

* |AA’s papers on climate change * CFA’s Certificate in ESG investing

* [FoA’s Sustainable Finance Community « CFA UK Institute’s Certificate in Climate and

* |[FoA’s Climate Change library Investing (CCI)

* SOA’s Catastrophe & Climate Resources e CISI’s Certificate in Climate Risk

* Australian Actuaries Institute’s Climate Risk Resource * Yale Executive Online Education program on
Centre Sustainable Finance and Investment

* CAS’ Climate Change Resource Library * MSc in Climate Change, Management & Finance

» United Nations System Staff College (UNSSC) Free courses by Imperial College Business School

* Sustainability/ climate-related publications: TCFD, NGFS,
companies’ reports
 Singapore Green Pulse Podcast
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https://www.ipcc.ch/
https://www.ipcc.ch/
https://www.actuaries.org/iaa/IAA/Publications/Papers/Climate_Issues/IAA/Publications/Climate_Issues.aspx
https://www.actuaries.org.uk/news-and-insights/news/climate-change-sustainability-and-finance-how-do-i-keep
https://actuaries.org.uk/learn/lifelong-learning/sustainability-and-lifelong-learning/climate-change-curated-library
https://www.soa.org/programs/catastrophe-climate/resources/
https://www.actuaries.asn.au/microsites/climate-risk-resource-centre
https://www.actuaries.asn.au/microsites/climate-risk-resource-centre
https://www.casact.org/publications-research/research/climate-change-resource-library
https://www.unssc.org/
https://www.fsb-tcfd.org/
https://www.ngfs.net/en/liste-chronologique/ngfs-publications
https://podcasts.apple.com/sg/podcast/green-pulse/id1467876820
https://actuaries.org.uk/climate-risk-sustainability-course/
https://www.garp.org/scr
https://www.cfainstitute.org/en/programs/esg-investing
https://www.cfauk.org/study/certificate-in-climate-and-investing?utm_source=google&utm_medium=cpc&utm_campaign=search_climate&gclid=Cj0KCQjw8e-gBhD0ARIsAJiDsaXvvdwHhZn9SiUKBe2t5biIR63pY9SRgIpnKFo-K8sJl2iJXP_BIssaAgIHEALw_wcB#gsc.tab=0
https://www.cfauk.org/study/certificate-in-climate-and-investing?utm_source=google&utm_medium=cpc&utm_campaign=search_climate&gclid=Cj0KCQjw8e-gBhD0ARIsAJiDsaXvvdwHhZn9SiUKBe2t5biIR63pY9SRgIpnKFo-K8sJl2iJXP_BIssaAgIHEALw_wcB#gsc.tab=0
https://www.cisi.org/cisiweb2/cisi-website/study-with-us/certificate-in-climate-risk
https://som.yale.edu/executive-education/for-individuals/finance/sustainable-finance-and-investment
https://som.yale.edu/executive-education/for-individuals/finance/sustainable-finance-and-investment
https://ib-programmes.imperial.ac.uk/msc-climate-change-management-finance-programme?utm_term=climate%20change%20msc&utm_campaign=MSc_Climate_Change_Management-SEARCH-G-EU-NB&utm_source=adwords&utm_medium=ppc&hsa_acc=8884963641&hsa_cam=16579867114&hsa_grp=138147516681&hsa_ad=587904602832&hsa_src=g&hsa_tgt=kwd-314232851657&hsa_kw=climate%20change%20msc&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAjwzuqgBhAcEiwAdj5dRob8WNqqMELMdBD050jiQ-BXg1niF4eWQiJCkX76VPqk93dX_BWjHRoCQGAQAvD_BwE
https://ib-programmes.imperial.ac.uk/msc-climate-change-management-finance-programme?utm_term=climate%20change%20msc&utm_campaign=MSc_Climate_Change_Management-SEARCH-G-EU-NB&utm_source=adwords&utm_medium=ppc&hsa_acc=8884963641&hsa_cam=16579867114&hsa_grp=138147516681&hsa_ad=587904602832&hsa_src=g&hsa_tgt=kwd-314232851657&hsa_kw=climate%20change%20msc&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=CjwKCAjwzuqgBhAcEiwAdj5dRob8WNqqMELMdBD050jiQ-BXg1niF4eWQiJCkX76VPqk93dX_BWjHRoCQGAQAvD_BwE

IFOA's CRS vs GARP’s SCR

IFOA CRS GARP’s SCR

Actuaries who are professional * Business professionals to broaden their

- With limited have a limited knowledge about climate risks and make it to
understanding of climate risks Target their existing risk management practices

- Climate Change may impact their Audience e Public Administration Professionals who want to

work enhance their work about Climate Risk in
financial, regulatory, and policymaking

* Understand the concepts of climate e Provides knowledge about sustainability and
risk and sustainability that are climate change risk assessment, management
relevant to actuaries Man and reporting

* Understand how those concepts are Objective e The holders help organisations follow through
relevant to actuaries’ work and How on pledges to lower carbon emissions, invest
to apply these concepts sustainably, and improve climate risk reporting
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IFOA's CRS vs GARP’s SCR, Cts

IFOA CRS GARP’s SCR

* 3 months - Self-study materials (100-130h)
 Self-study materials with Online . 3-hour exams
assessment questions for each Course « 2times exams a year (Apr|| and October)
topic/section Structure

» 2 x half-day seminars with group
projects and presentations

* Interaction with actuaries in other More internationally focused: Case studies in
parts of the world North America, Europe and Asia
Rich material on green finance

* Application of theories to the real High- : _
world problems via seminar lights * More depth on climate science
discussions
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Get Involved

Option 1

Join SAS’ Research Working

Group on Climate Change

o Setup in Dec 2022

o To collaborate with
international actuarial
communities on climate risk
papers

o Contribute to the Actuaries
Climate Index

Current Members: Joey Zhou,
Davy Dao, Adrian Goh, Jaren
Kueh, Riada Djebbar

© Singapore Actuarial Society

Option 2

2023 Sustainability Conference
o End of June

o 2 Half days virtually

o Speakers internationally

Option 3

International Involvement

E.g., IFOA's Sustainability Working
Party

©)
©)

O

O O O O

Net Zero Investment

Climate assumptions and
scenario modelling
Demographics — mortality and
morbidity

Role of governments

Climate change disclosures
Effect on long-term interest
Asset management
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Climate risk and sustainability require 2
interdisciplinary knowledge and skills




Climate risks and conventional

risks

Environment- and
climate-related risks

Transition risks

e Policy and regulation

e Technology
development

e Consumer preferences

Physical risks

e Chronic
(e.g. temperature,
precipitation,
agricultural
productivity,
sea levels)

e Acute (e.g. heatwaves,
floods, cyclones
and wildfires)

Environment & climate and eccnomy feedback effects

Economic transmission channels

Micro
Affecting individual businesses and households

Businesses Households
e Property damage and business e Loss of income (from weather
disruption from severe weather disruption and health impacts,
e Stranded assets and new capital  labour market frictions)
expenditure due to transition e Property damage (from severe
e Changing demand and costs weather) or restrictions (from

low-carbon policies) increasing
costs and affecting valuations

e Legal liability (from failure to
mitigate or adapt)

Macro
Aggregate impacts on the macroeconomy

e Capital depreciation and increased investment

e Shifts in prices (from structural changes, supply shocks)

e Productivity changes (from severe heat, diversion of investment to
mitigation and adaptation, higher risk aversion)

e Labour market frictions (from physical and transition risks)

® Socioeconomic changes (from changing consumption patterns,
migration, conflict)

e Other impacts on international trade, government revenues, fiscal
space, output, interest rates and exchange rates.

Econcmyand financial system feedback effects

Credit risks
e Defaults by businesses

and households
o Collateral depreciation

Market risks

® Repricing of equities,
fixed income,
commodities etc.

Underwriting risk

® Increased insured losses
® Increased insurance gap

Operational risk
® Supply chain disruption
® Forced facility closure

Liquidity risk
e Increased demand for
liquidity

e Refinancing risk

Financial sytem contagion
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