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Background

Climate change is expected to have a profound impact on society and, consequently, insurers. The
main risks associated with climate change can be grouped into two categories:

e Physical risk, which includes the risk of loss or damage to assets, operations and the
economy as a result of an increase in the frequency and severity of weather-related events
(e.g. floods, wildfires, heatwaves and drought), as well as longer term shifts in the climate
(e.g. sea level rise, higher average temperatures, and changes in rainfall patterns).

e Transition risk, which relates to the risks associated with the transition to a lower carbon
economy, including technological and market changes, policy actions, legal or litigation risks,
as well as reputational risks.

Source: ASSA Climate Change Committee words of the week

While the impacts of physical risk on the short-term insurance market have already been felt and are
more obvious to envisage, the life insurance industry might not yet have experienced significant
changes that could be ascribed to climate change. This is particularly the case on the liability side of
the balance sheet, which is expected to be affected by physical risks. Research done to date,
however, strongly suggests that the direct physical impacts of climate change will affect human
morbidity and mortality in various ways. Expected impacts include increased incidence of heat
stress, cardiovascular disease, respiratory illness and strokes, to name a few. This is before
considering the indirect impacts on health caused by potential biodiversity loss, food insecurity and
other climate change hazards.

Given the attention that climate change is attracting from many stakeholders, including the
Prudential Authority, insurers will be expected to incorporate climate change risk within their risk
governance, risk management and ORSA processes. Insurers should also become aware of
opportunities that could result from climate change.

The measurement and management of mortality and morbidity risks are key to the work of actuaries
developing products, calculating liabilities and managing capital in the life insurance and healthcare
space. Therefore, it is key for actuaries to start quantifying the impacts on these risks under climate
change scenarios and preparing for their consequences.

It may be the case that climate change is not expected to have a material impact on the mortality
and morbidity of insured lives in South Africa, but insurers need to be able to state their assumptions
and provide evidence that a proportionate, risk-based assessment was performed to arrive at this
conclusion (within their specific business context). The rigour of this assessment may vary based on
the insurer’s size, maturity and progress in their climate change journey. It may also change over
time as more climate-related information becomes available.

This document sets out a framework for life and health insurers in South Africa to use in assessing
and quantifying the impacts of climate change on their mortality and morbidity experience. The aim
of the framework is to guide insurers in gathering and documenting sufficient evidence to justify
assumptions made — as well as to how these assumptions are applied. It is also hoped that the
outcome of this exercise will guide insurers in the actions they can take now based on the level and
nature of risks to which they are exposed.
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PA guidelines and expectations
Guidance on climate-related governance, risk practices and disclosures for insurers

In May 2024 the Prudential Authority (PA) published Guidance Notice 1 of 2024: Guidance on
climate-related governance and risk practices for insurers and Guidance Notice 2 of 2024: Guidance
on climate-related disclosures for insurers. While the PA has not yet expressed when insurers will
be expected to evidence implementation of this guidance, they have conveyed the message that
insurers should not wait for perfect information to begin incorporating climate-related risks into their
business strategy and risk management frameworks.

Guidance Notice 1 sets out guidelines aimed at assisting insurers in complying with the requirements
of GOI 3 (Risk Management and Internal Controls for Insurers) and GOI 3.1 (Own Risk Solvency
Assessment (ORSA) for Insurers) as these prudential standards apply to climate-related risks. It also
illustrates approaches that should be considered in managing an insurer's climate-related risks.

Guidance Notice 2 provides guidance to insurers regarding climate-related disclosures, taking into
consideration the International Sustainability Standards Board climate-related disclosures standard.
This is set out using the four thematic areas:

e governance,
e strategy,

e risk management, and
e metrics and targets.

The guidelines are based on industry feedback on initial draft guidance. The feedback was collected
during September 2023. They were also informed by the 2023 flavour-of-the year discussions on
climate-related risks with boards of directors and senior management of banks, insurers and
reinsurers. The output of these discussions was summarised in the Climate Risk Practices
Observation Report, also published by the Prudential Authority in May 2024.

While the guidance is not legally binding, it provides a steer towards what is expected from insurers
in terms of climate-related risk management, reporting and disclosure. Application should follow the
principle of proportionality (i.e. considering the size, nature and complexity of risks), as well as the
insurer’s risk appetite. At the same time, there is an expectation that institutions undertake
exercises to identify and assess risks to determine whether or not they are material. If a risk is
assumed to be not material, the insurer should be able to provide sufficient evidence to justify this
assumption.

Furthermore, for risks that are not expected to materialise within the standard ORSA projection time
horizon (typically three to five years), according to Guidance Notice 1, “insurers should ensure that
the ORSA also includes appropriate scenarios with extended time horizon, where relevant.” This
implies that ignoring longer term material scenarios is no longer an option for insurers.

Other publications from the PA and SARB relating to climate-related risk for insurers may be found in
Appendix A: Regulatory publications relating to climate-related risk for insurers.
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How to use this framework

The intended users of this framework are life insurers in South Africa who are exposed to mortality
and/or morbidity risk. The purpose of this framework is to guide users in assessing and quantifying
the potential impacts of climate change on these risks. The intention is that it can be applied to
insurers of varying size, maturity and complexity.

To provide users with a systematic and thorough method of assessing and quantifying the impact of
climate change on their mortality and morbidity risks, the structure of this framework follows the
steps of a typical risk management control cycle: identify, assess, manage, monitor and modify. By
working through the steps of the cycle and documenting any findings and decisions, the insurer
should be able to arrive at reasonable, justifiable assumptions regarding these risks. The principle of
proportionality should be borne in mind at each step and it is up to the individual insurer to
determine whether, how and to what extent the suggestions presented should apply to their unique
business and circumstances. This is in line with the view of the Prudential Authority, which has
stated that its guidance “is intended to be applied on a proportionate basis considering the size,
nature and complexity of the institution and the overall level of risk that each institution is willing to
accept.”

In addition to the sources referenced in this document, a list of published research has been included
in Appendix B: Further reading for users interested in more detail or wishing to bolster their
assumptions and decisions.

By definition, the process of applying this framework is cyclical. It is expected that insurers will
revisit their assessment of these risks over time as the risk management framework around climate
change matures, as our collective understanding of the risks it presents develops, and as the industry
evolves and adapts. Insurers that use the framework to inform a relatively simplistic approach at
outset, may revisit it to assist in developing a more sophisticated and quantitative approach as the
industry’s understanding of climate-related risk and its impacts on liabilities matures, and as gaps in
data and modelling approaches are addressed. The framework, too, should evolve in line with the
needs of the industry it serves.

Scope

This scope of this version of the framework is limited to considering only the direct physical impacts
of climate change on mortality and/or morbidity of the insured population in South Africa. It does
not, for example, consider second or further order impacts of climate change on expenses, lapses or
asset values that may impact mortality and morbidity experience, nor does it consider interactions of
various risks.

The offsetting impacts of adaptation are mentioned but not incorporated into the assessments
presented.

All of these considerations are acknowledged as important and potentially material. Given that this
framework is intended to be a living document, they may be incorporated in future versions or
iterations of the work as understanding of the risks and their impacts evolves, regulatory guidance
develops and industry consensus is reached.

Furthermore, this framework is not intended to be exhaustive with respect to suggestions made and
examples provided. Rather, the content aims to serve as a starting point, which insurers can apply
and then develop further to take their own business model and circumstances into account.
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The risk management control cycle

The steps included in the risk management control cycle and the understanding of their definitions
have been informed by those described in Paul Sweeting’s Financial Enterprise Risk Management
(Sweeting, 2017). The steps are:

e Identification: defining and recording all risks in a consistent way

This section describes the various hazards (also known as drivers, impacts or perils) associated
with climate change that could have an impact on the mortality and/or morbidity experience of
insured lives in South Africa, as well as the indicators that might be used to measure their
impacts. The information presented in this section should assist insurers in identifying the
hazards that are expected to present the material risks to their business based on the unique
combination of their product offering and the demographic characteristics of their policyholders.

e Assessment: quantifying risks in the context of the risk appetite

This section outlines a process that insurers can follow to quantify the impact of the material
hazards identified in the previous section by selecting a representative hazard and indicator for
each product. It also summarises the results of studies already performed to quantify the impact
of various climate-related risk hazards on mortality and/or morbidity and comments on the
suitability of the statistical analyses employed. Finally, it presents the findings of analyses
performed by the working party on data obtained from South African life insurers and medical
schemes. Insurers are encouraged to use the information presented in this section, either to
conduct analysis based on their own historical data, or to adjust the results from existing studies
to represent their own risk profiles.

e Management: ongoing treatment of the risk

The results of the assessment in the previous section should give insurers an idea of the
materiality of the risks under investigation and, hence, inform actions and decisions that should
be taken to manage them. This section discusses various considerations related to the
management of mortality and morbidity risks associated with climate change, including how
they might affect governance, strategy, risk management, the ORSA, pricing, product design,
underwriting, and reinsurance.

e Monitoring: continuous recording, review and reporting of risks, losses and effectiveness of
treatments

This section provides suggestions on how insurers might record, review and report on the risks
under consideration by describing what might be expected to be included in climate-related risk
disclosure and reporting with respect to this aspect of climate-related risk. It also discusses the
use of scenario analysis, commenting on the applicability of publicly available scenarios and how
they might be calibrated based on the results of the assessment performed.

e Modification: alteration of approach as business and risk environment changes

It is recognised that the understanding of the impacts of climate change on mortality and
morbidity risks is nascent and set to evolve rapidly as insurers engage with and allocate more
resources to the topic. This section comments on factors that may influence how these impacts
manifest in future and that users should bear in mind as they, invariably, revisit this cycle
iteratively over time.
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Risk ldentification

From a risk management perspective, climate change can be understood as an overarching trend
from which specific impacts, also known as hazards, drivers or perils, emerge. To analyse climate
change meaningfully, it is necessary to identify the individual hazards that could impact an insurer,
define and record them consistently, and then find a way of measuring their impact on the insurer’s
business and operations. In this paper, “indicator” refers to a representative proxy that may be used
to measure the extent of the hazard quantitatively. For example, when considering the hazard of
heat stress, average daily temperature could be the indicator used to help measure the severity of
the hazard over time.

Hazards are wide-ranging and vary greatly across geographic regions, which is why looking at
international research may not be directly applicable to the South African context. Impacts may even
vary within South Africa, given its diverse climate zones. Furthermore, the impacts of hazards are
expected to vary by product type and by the demographic characteristics of the affected
policyholders. Therefore, it is crucial that each insurer undertake an exercise to determine the
hazards that pose the greatest risk to its unique risk profile. This section describes hazards most
likely to affect South African insurers based on published climate research.

South Africa as a climate change hotspot

Southern Africa has been identified as a climate change ‘hotspot’, meaning a region where climate
change impacts are expected to be abnormally high. It is particularly vulnerable to climate change
because of its geographical location and socioeconomic development state. It is an already warm and
dry region, projected to become warmer and drier (Scholes & Engelbrecht, 2021).

General trends regarding the impact of climate change on mortality and morbidity
Generally, children and the elderly in South Africa are expected to be most vulnerable to the
temperature fluctuations associated with climate change (Wichmann, 2017) and (Scovronick, et al.,
2018). This is both due to their reduced thermoregulatory ability, as well as more limited mobility
and resources to adjust to extreme temperatures (Chersich, et al., 2018).

It is also reasonable to expect that those of lower socioeconomic status will be more vulnerable to
the direct impacts of climate change, given the lack of available resources to adapt to worsening
climate indicators. For example, less affluent groups may be more likely to be in employment that
requires outdoor labour (e.g. in the mining, agriculture and outdoor service sectors) and may also be
less likely to have access to well-insulated housing and air conditioning. In addition, already
vulnerable inner-city areas, such as Hillorow, Johannesburg constitute urban ‘heat islands’, where
temperatures can exceed that of sub-urban areas by several degrees (Chersich, et al., 2018).

The various geographic regions of South Africa will be affected differently by any materialising
climate change hazards: coastal regions will be more vulnerable to the impacts sea level rise, for
example, while Limpopo will be susceptible to rising heat stress in both urban and rural settings
(warming in the interior of southern Africa is occurring at about twice the global average rate
(Scholes & Engelbrecht, 2021)).

Hazards and indicators pertaining to South African insurers
Hazards associated with the physical risks of climate change generally fall into one of two sub-
categories:
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e Acute risk: Changes in the severity and frequency of extreme weather events, such as wildfires,
flooding and storms. These events are often sudden and impactful, with consequences felt over
a shorter time scale.

e Chronicrisk: Long term, gradual shifts in climate patterns that occur over extended periods;
cascading effects on food production, water security, migration. These slow-onset changes
impact systems and resources in a cumulative way, leading to persistent disruptions.

Source: ASSA Climate Change Committee words of the week

The acute/chronic distinction will inform the assessment and management of climate-related risks
identified for a particular insurer. Chronic risk, for example, may feed into long term best estimate
assumptions, while acute risk may be better managed as part of scenario analysis.

The table below summarises the acute and chronic hazards most likely to affect the mortality and
morbidity of South Africans, as well as the indicators that may be used to measure them.

Insurers may use the table below as a starting point to identify the hazards that pose the most
material risk to their unique business circumstances. The scope of this exercise is limited to the
direct physical impacts of climate change on mortality and morbidity. Second and other order
impacts, e.g. the impacts on mortality and morbidity of economic changes caused by climate change
or of food insecurity caused by the physical risks of climate change are out of scope for this paper.
They may, however, be considered as next steps or as part of scenario narratives. As a future step,
insurers may also wish to consider the occurrence of compound extreme events, i.e. the
combination of multiple hazards e.g. concurrent heatwaves and droughts, compound flooding (e.g.,
a storm surge in combination with extreme rainfall and/or river flow), compound fire weather

conditions (i.e. a combination of prolonged hot, dry, and windy conditions), or concurrent extremes
at different locations (IPCC 2021).

At the time of writing, some findings cited may have limited supporting evidence. There may also be
conflicting findings within the available literature. The existence of such uncertainty emphasises
that there is no one-size-fits-all solution and the need for each insurer to apply their minds to their
own, specific risk profiles when it comes to selecting the hazards most likely to have an impact on
their mortality and morbidity experience. It is also important that each insurer regularly repeat this
risk identification exercise as new research is produced.
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Exhibit 1: Climate change hazards expected to influence South African mortality and morbidity: Extreme events (acute)

vector-borne diseases,
respiratory diseases,
cancer, heat-related
ilinesses (e.g.
dehydration, heat
cramps, heatstroke),
degenerative diseases,
mental health
conditions, renal
disease, stroke, preterm
births and other
adverse birth
outcomes*

Morbidity increases at a
faster rate when the
daily maximum
temperature exceeds 35
°C for three consecutive
days or more>®.

affecting urban areas with
inadequate housing.

Mpumalanga and
other inland regions

It is also known that the elderly
(>65) are more at risk.

Heatwaves may be offset by
fewer cold spells, affecting
mortality rates.

It is, however, plausible that
people adapt to their local
climates by physiological,
behavioural

and technological
adjustments®.

It has been found that heat is a
relative concept, and people
from regions that are already
hotter have been observed to
be more resilient to heat waves
compared to temperate
regions.”

temperature >35°C)

e Average temperature
during extreme heat days,
number of heat waves
(which may be defined as
3 consecutive days when
the maximum
temperature is 5°C above
the mean maximum for
the hottest month in that
area’)

e Daily apparent
temperature (Tapp),
which reflects the
physiological experience
of combined exposure to
humidity and
temperature?®

e  Wet-bulb temperature,
which combines heat and
humidity and is useful
because of the
intensifying impacts of

Hazard Health impacts? Pertinence to South Africa? Vulnerable areas3 Other considerations Potential indicator(s) Potential data source for
indicator(s)

Heat Cardiovascular diseases, | Heatwaves will increase in number, | Country-wide, Heat stress is more likely where | e  Number of extreme heat e  European Centre for

extremes allergies, malnutrition, intensity, and duration, particularly | specifically Limpopo, the atmosphere is humid. days (e.g. maximum Medium-Range

Weather Forecasts

ECMWEF) ERAS
reanalysis

e  South African
Weather Service

1 (The Geneva Association, 2024) unless indicated otherwise

2 (King, 2021) unless indicated otherwise
3 (King, 2021) unless indicated otherwise

4 (Department of Health, Republic of South Africa, 2020)
5 (Scholes & Engelbrecht, 2021)
5 (Wichmann, 2017)

7 (SCOR, 2022)

8 (Department of Health, Republic of South Africa, 2020)
% (Wichmann, 2017)

10



https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-pressure-levels-monthly-means?tab=form
https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-pressure-levels-monthly-means?tab=form
https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-pressure-levels-monthly-means?tab=form
https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-pressure-levels-monthly-means?tab=form
https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-pressure-levels-monthly-means?tab=form
https://www.weathersa.co.za/
https://www.weathersa.co.za/
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Hazard Health impacts? Pertinence to South Africa? Vulnerable areas? Other considerations Potential indicator(s) Potential data source for
indicator(s)
humidity on heat-related
health conditions.
e  Temperature residuals (to
measure volatility)
e  Change in energy demand
Wildfires Cardiovascular diseases, | The main reasons for recurring Most areas, including . PM2.5 concentration (this | e  South African Air
allergies, malnutrition, wildfires are that we have climates areas not normally is particulate matter air Quality Information
vector-borne diseases, with dry seasons, natural associated with pollution present in System
respiratory diseases, vegetation that produces sufficient | fires such as the wildfire smoke that can MODIS Burned Area
cancer, heat-related fuel, and people who light fires forests of the east cause significant health Product
illnesses, degenerative when they should not0, coast and interior problems)1!
diseases, injuries and mountain ranges. . Days on which fires
displacement A hotter, drier climate, together occurred/ days with high
with greater wind speeds and wind | Informal settlements wildfire potential
events, predicates more extreme will be particularly Change in maximum wildfire
fire risk across the country. vulnerable to potential
increasing fire risk.
Flooding Allergies, diarrheal Tropical cyclones will likely extend Mpumalanga, e  Flood frequency WeatherSA
diseases, malnutrition, increasingly further inland, bringing | KwaZulu Natal and e  Flood severity
vector-borne diseases, devastating flooding to the other eastern regions . Rainfall intensity
respiratory diseases, Mpumalanga highveld and east e Very wet days (e.g.
injuries and coastal belt. >95%ile)
displacement, Wet days (e.g. >10mm)
antimicrobial resistance | There may also be related
disasters, such as the bursting of
one or more of the major highveld
dams, such as the Witbank Dam at
eMalahleni, or Loskop Dam.
Severe Cardiovascular diseases, | There is a predicted increased risk Eastern and south- Increase in storm prevalence e  Storm frequency and WeatherSA
weather (e.g. diarrheal diseases, of severe storms including tropical eastern coasts, will lead to increased severity
storms) injuries and cyclones, intense thunderstorms Western Cape. infrastructure damage which e  Extreme rainfall
displacement, heat- (super-cells), high winds can lead to mortality and e  Extreme hail
related illnesses, (tornadoes), flash floods and morbidity events (King, 2021). e  Strong winds
mudslides (King, 2021). Severe weather warnings

10 (FCSIR, 2019)
11 (Falkous, 2024)

11



https://saaqis.environment.gov.za/
https://saaqis.environment.gov.za/
https://saaqis.environment.gov.za/
https://modis.gsfc.nasa.gov/data/dataprod/mod45.php
https://modis.gsfc.nasa.gov/data/dataprod/mod45.php
https://www.weathersa.co.za/home/historicalrain
https://www.weathersa.co.za/home/historicalrain
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Hazard

Health impacts?

Pertinence to South Africa?

Vulnerable areas?

Other considerations

Potential indicator(s)

Potential data source for
indicator(s)

However, South Africa is relatively
protected from tropical cyclones.12
While tsunami flood waves of more
than 15 m have been reported on
Asian coasts, given its location in a
geologically relatively stable region,
the risk of tsunamis for South
African coasts is perceived to be
relatively low.13

Of more concern is coastal flooding
through storm surges, especially as
climate predictions forecast a
higher frequency and intensity of
storms, at least for the eastern and
south-eastern coasts of South
Africa, and the Western Cape.

Exhibit 2: Climate change hazards expected to influence South African mortality and morbidity: Slow-changing events (chronic)

Hazard Health impacts4 Pertinence to South Africal® Vulnerable areasié Other considerations Potential indicator(s) Potential data source for
indicator(s)

Droughts/ Diarrheal diseases, A hotter, drier climate overall Western Cape and Meteorological drought, WeatherSA

Precipitation malnutrition, vector- predicates greatly extended coastal regions, i.e. days per annum with

changes borne diseases, heat- periods of drought (i.e. below Limpopo, precipitation below 1mm.

related illnesses, other
chronic ilinesses

historical annual average rainfall).

Mpumalanga

Current baseline water
stress

Current interannual
variability

Water demand change

12 (Falkous, 2024)

13 (Liick-Vogel, Le Roux, & Ludick, 2019)

14 (The Geneva Association, 2024) unless indicated otherwise

15 (King, 2021) unless indicated otherwise
16 (King, 2021) unless indicated otherwise

12



https://www.weathersa.co.za/home/historicalrain
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Hazard Health impacts4 Pertinence to South Africals Vulnerable areas1é Other considerations Potential indicator(s) Potential data source for
indicator(s)
Water supply change
Rising Cardiovascular diseases, | Warming in SA is expected to be Country-wide, See row for “Heat extremes”. e Number of extreme heat e  European Centre for
temperatures/ | allergies, diarrheal warmer than the global average (3- | specifically Limpopo, days (e.g. maximum Medium-Range
Temperature diseases, vector-borne 4 degrees along the coast and 6-7 Mpumalanga and temperature >35°C) Weather Forecasts
volatility diseases, cancer, injuries | degrees inland)’ other inland regions e  Average temperature (ECMWEF) ERAS

and displacement, heat-
related illnesses, other
chronic illnesses,
degenerative diseases,
antimicrobial resistance

during extreme heat days,
number of heat waves

e Daily apparent
temperature (Tapp)

e  Wet-bulb temperature

e  Temperature residuals (to
measure volatility)

Change in energy demand

reanalysis
South African Weather

Service

Sea-level rise

Diarrheal diseases,

Sea levels will continue to rise

Coastal regions

About 40% of South Africans

e Absolute coastal flood

WeatherSA

and coastal malnutrition, vector- throughout the 21st century at live within 60 km of the ocean's frequency
damage borne diseases, injuries | least. coasts.1? Relative coastal flood exposure
and displacement
Sea levels are expected to be about Adaptation to these slow
0.35 m- 1.0 m higher by 2100. processes (like sea level rise) is
Increased storm frequency and perceived to be much easier
intensity will lead to flooding of than adaptation to the erratic
low-lying coastal areas if no flood events affecting the
protective structures are in place.® coast, such as storm surges and
tsunamis.
Air pollution Cardiovascular diseases, | Air pollution from coal-mining and Mpumalanga Air quality is closely linked to e  PM2.5 concentration South African Air Quality

allergies, vector-borne
diseases, respiratory
diseases, cancer, other
chronic ilinesses
degenerative diseases,
antimicrobial resistance

coal-burning on the Mpumalanga
highveld will likely continue.

South Africa is ranked in fourth
position among the 10 countries
across Africa with the highest
number of deaths linked to PM2.5.

the earth’s climate because
many of the drivers of air
pollution are also sources of
greenhouse gas emissions.

Air pollution is causing the
climate to change and is
causing the air quality to

Ozone concentration

Information System

17 (Wichmann, 2017)

18 (Lick-Vogel, Le Roux, & Ludick, 2019)
19 (Lick-Vogel, Le Roux, & Ludick, 2019)
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Hazard

Health impacts4

Pertinence to South Africals

Vulnerable areas1é

Other considerations

Potential indicator(s)

Potential data source for
indicator(s)

Almost the entire South African
population is exposed to annual
average PM2.5 concentrations that
are more than five times the WHO
guidelines.20

deteriorate. This is pertinent to
South Africa as the 12th largest
greenhouse gas polluter in the
world.2!

20 (lgamba, 2023)
2! (lgamba, 2023)
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Risk Assessment

Once the various hazards have been identified, insurers need to be able to consider and quantify the
risks they pose in the context of the insurer’s risk profile, risk appetite and business circumstances.

Selecting relevant hazards

As a first step, from the list of possible hazards identified in the previous section, insurers should
identify which ones pose the greatest risk to their mortality and/or morbidity experience. They can
then undertake an exercise to quantify the possible impacts of these hazards. The methodology
suggested in this section has largely been influenced by that described in The relevance of climate
change for life and health insurance: Part 1 — The Risk Manager’s View, published by SCOR.

Risk assessment workshop

As a starting point, a possible approach is to select a single hazard (and its associated indicator) that
the insurer expects to be most relevant to each product type (or at a more granular level) and use it
as a proxy for all the impacts of climate change. This may be done during a workshop, the purpose
of which would be to decide which representative climate hazard should be measured and
monitored for each product offered by the insurer.

A wide range of stakeholders should be included to ensure that all aspects of the risk are considered.
The participants may include representatives from the actuarial function (who understand the
impacts of assumption changes on the balance sheet), the product team (who understand the risk
profile of the policyholders, the mix of business and the results of recent experience investigations)
and the risk function (who can best articulate the risk management considerations, have a holistic
view of the insurer’s risk management framework and may already be involved in enterprise-wide
climate-related risk activities) and, if required, external consultants to act as facilitators or provide
climate change and climate-related risk expertise.

The selection of relevant hazards and indicators may take place at the level of product type, e.g. term
assurance, whole of life, universal life, funeral, critical iliness, disability, medical scheme. Insurers
may also choose to conduct the exercise at a higher or lower level of granularity, provided that the
policyholders in that group are exposed to reasonably similar hazards.

For each grouping (product type or other), a “representative claim event” should be specified to
simplify the selection of hazards. For products exposed to mortality risk, that event would be death.
For products with a health-related benefit, the insurer may choose one or two conditions that are
expected to be exacerbated by climate change and that tend to result in the highest level of claims.
For severe illness products, the claim event may be heart attacks, for example.

The following characteristics should be considered when selecting a hazard for each grouping:

e Geographic region and concentration of policyholders
e Age profile of policyholders
e Health and socioeconomic status of policyholders

Each of the above characteristics will influence the hazard most likely to affect the insurers. If, for
example, the policyholders are largely concentrated in Gauteng, they will not necessarily be exposed
to the same hazards as a policyholder base concentrated in a coastal area. Similarly, if the
policyholders are generally elderly or infirm, different considerations and sensitivities may apply
compared to a younger, healthier population.
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The selection of hazards and indicators will also be influenced by availability of data and ease of
access. Historical daily temperatures, for example, may be easier to gather than meteorological
drought data. Insurers may for pragmatism, therefore, select heat stress as an acceptable hazard as
an interim measure even if they believe that drought may pose a greater risk to that set of
policyholders. This is similar to the concept of using rating factors as proxies for risk factors.

The output of the workshop could be a grid like the example below:

Exhibit 3: Example output of a risk assessment workshop

Product Risk Representative claim | Climate change hazard Indicator
event

Funeral cover — | Mortality Death Floods Number of very wet

KZN days

Funeral cover — | Mortality Death Heat extremes Number of extreme

excl. KZN heat days

Life cover Mortality Death Heat extremes Number of extreme
heat days

Severe illness Morbidity Cardiovascular Heat extremes Number of extreme

cover disease heat days

Medical aid Morbidity Asthma diagnosis Increase in air pollution PM2.5
concentration

Hospital cash Morbidity Emergency room Heat extremes Number of extreme

plan admission heat days

Over time, this table may be expanded to include more hazards per product or more representative
claim events; or the products may be split into more homogeneous groups of policyholders. To start
with, a single representative claim event and hazard per product type should suffice.

Risk quantification

Once hazards and indicators have been selected for each product type, insurers can begin to assess
and quantify the expected impact of these hazards on their mortality and morbidity experience. This
assessment — and any consequent risk response measures — should be undertaken with the principle
of proportionality in mind. If there is reason to believe that the impacts will not be material, the
effort put into the risk management cycle should reflect that. Hence, the quantification of this risk
may take various forms, from studies based on the insurer’s own data and experience to adapting
results of existing research for the insurer’s set of circumstances. Furthermore, initial quantification
exercises may have some limitations, but should be undertaken with the view that quantification
processes will be refined over time.

The results of the quantification of the hazards identified and selected may be used for various
purposes. How each insurer undertakes the assessment will be driven to some extent by the
purpose of the exercise which, in turn, will be influenced by priorities. Some of the areas of the
business and of actuarial work to which this risk assessment may be applied are outlined in the Risk
Management section of this framework.

Published studies

A significant amount of research has been conducted to date attempting to quantify the expected
impacts of climate change on mortality and morbidity. This section summarises some of the findings
which South African insurers may find relevant. These results should be adapted for each insurer’s
specific set of circumstances and hazards selected as being most relevant to their business.
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Heat stress

(Chen, et al., 2024) found that for heat-related mortality, climate change alone will result in an
increased mortality burden in South Africa of around 0.02% at 1.5°C warming and of 0.03% at 2°C
warming. At 3°C warming they found that mortality in South Africa will actually decrease by -0.2%
due to the decreased but non-significant heat-related mortality risks.

(Scovronick, et al., 2018) found the “relative risk for all-age all-cause mortality on very cold and hot
days (1st and 99th percentile of the temperature distribution) was 1.14 (1.10,1.17) and 1.06
(1.03,1.09), respectively, when compared to the minimum mortality temperature?2. This “U” shaped
relationship was evident for every age and cause group investigated, except among 25 to 44-year-
olds. The strongest associations were in the youngest (< 5) and oldest (> 64) age groups and for
cardiorespiratory causes. Heat effects occurred immediately after exposure but diminished quickly
whereas cold effects were delayed but persistent. Overall, 3.4% of deaths? (~ 290,000) in South
Africa were attributable to non-optimum temperatures over the study period.”

(Chersich, et al., 2018) quotes a study from the mid-20% century in which it was found that
underground miners in South Africa reported a mortality rate of 3.3 deaths/year/1000 miners if the
temperature exceeded 34°C, compared to 0.7 deaths/year/1000 miners when temperatures were
between 31 and 33°C.

(Wichmann, 2017) found that in Cape Town, Durban and Johannesburg, mortality increases by 0.9%
for every 1 °C increase in the ‘daily apparent temperature’ above 19 °C (except for Durban, where the
threshold is 25 °C). For people older than 65 years, the mortality increase was 2.1% per degree of
warming.

Air pollution

(Alexeeff, Deosaransingh, & Van Den Eeden, 2023) found in a study of 3.7 million adults that long-
term exposure to air pollution is associated with an increased risk of myocardial infarction, ischemic
heart disease (IHD) and cardiovascular disease mortality (CVD). There was a 12% increased risk of
incident acute myocardial infarction, a 21% increased risk of IHD mortality, and an 8% increased risk
of CVD mortality associated with a 10 ug/m3 increase in 1-year mean PM2.5. This phenomenon is
more severe amongst lower socioeconomic classes.

(Lipfert, 2018) catalogued and characterised studies of long-term morbidity and air pollution and
thereafter concluded that air pollution is consistently associated with nonfatal, health-related
impacts such as blood pressure, cardiovascular indicators, respiratory symptoms or lung function.

(To, et al., 2012) found that Air Quality Health Index (a Canadian health risk scale for reporting air
quality) values were significantly associated with increased use of asthma health services on the
same day and on the 2 following days. A 1-unit increase in the AQHI was associated with a 5.6%
increase in asthma outpatient visits and a 2.1% increase in the rate of hospitalisation on the same
day and with a 1.3% increase in the rate of ED visits after a 2-day lag.

Based on the Global Burden of Disease Study in 2019, (Sang, Chu, Zhang, Chen, & Yang, 2022) found
that ischemic heart disease, stroke, chronic obstructive and pulmonary disease (COPD) were the
leading three causes of deaths and disability-adjusted life years (DALYs) attributable to ambient

22 Minimum mortality temperature is an indicator used to assess the temperature—mortality relationship. It
reflects human adaptability to local climate.
23 This was over the full study period (1997-2013).
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PM2.5. The number of global deaths and DALYs attributable to ambient PM2.5 has increased by
102.3% and 67.7% from 1990 to 2019, respectively.

Climate change is resulting in increased wildfires, which contribute significantly to air pollution by
releasing PM and CO;, carbon monoxide (CO), complex hydrocarbons, NOx, trace minerals, heavy
metals, and other toxic and carcinogenic compounds (European Environment Agency, 2022). (Adami,
et al., 2022) report that long-term exposure to PM has been associated with a greater risk of
autoimmune diseases, particularly rheumatoid arthritis, connective tissue diseases, inflammatory
bowel disease, and lupus. People with chronic exposure to PM, s at levels higher than 20 ug/m3 may
have a 13% higher risk of developing autoimmune diseases such as rheumatoid arthritis and multiple
sclerosis. Further, The State of Global Air ranks South Africa in fourth position among the 10
countries across Africa with the highest number of deaths linked to PM2.5.

Floods
The World Meteorological Organization (2021) reports that floods account for 44% of all global
natural disasters and are responsible for about half of all deaths resulting from such events.

(Yang, et al., 2013) assessed the impact of exposure to flood events on mortality across 761
communities in 34 countries worldwide. With an extensive time-series analysis involving a total of
47.6 million deaths, they found compelling evidence of heightened mortality after exposure to
floods, with such effects persisting for 50-60 days. Specifically, they found that the cumulative risk
increases of 2.1% for all-cause mortality, 2.6% for cardiovascular mortality, and 4.9% (0.8% to 9.2%)
for respiratory mortality.

ASSA working party research

Original research has been conducted by this working party to estimate the impact of climate change
indicators on the mortality and morbidity experience of South African insured lives and has been
documented in a separate paper?*. Insurers may therefore refer to this paper for its findings (to be
applied in its own analysis and calculations) and for its statistical methodology, should they wish to
conduct similar investigations on their own data sets.

2 Hellig, P et al. (2024). Impacts of extreme temperatures on the mortality of a sample of insured lives in South
Africa. https://www.actuarialsociety.org.za/convention/wp-content/uploads/2024/11/2024-ASSA-Hellig-Co-

FIN.pdf
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Risk Management

The results of the risk identification and quantification (set out in the previous section), should
provide insurers with an indication of the materiality of the risks that climate change poses to their
mortality and morbidity experience. Based on these results, insurers can decide how to manage
these risks over time. This section outlines how this aspect of climate-related risk management
might be incorporated into the various functions and processes in which actuaries are involved.

Regulatory considerations

The Prudential Authority’s Guidance Notices 1 and 2 of 2024 set out several areas that need to be
considered when reporting and disclosing on climate-related risks. Findings from the assessment
undertaken may be incorporated in these areas as follows:

Governance

e Communicate the results of the assessment to the Board of the Directors, senior
management, the actuarial function and the various control functions so that they are
properly informed on this particular aspect of climate-related risk and can respond to it
appropriately.

e Update strategy in terms of new business and financial planning to take account of any
findings (e.g. how future business volumes and claims may change due to the mortality and
morbidity impacts of climate change).

e Update governance policies to incorporate responses to climate-related risks.

Risk Management

e Invest in expertise, resources, models and tools to measure mortality and morbidity that are
commensurate with the level of risk they pose.

e Include exposure limits and appropriate thresholds for this aspect of climate-related risk in
the risk appetite framework. This may involve incorporating climate-related risk indicators in
risk appetite, e.g. the number of hot days at which mortality and/or morbidity risk become
material, the proportion of the insured portfolio within a certain vulnerable demographic
(e.g. age, concentration of geography), etc.

Own Risk Solvency Assessment (ORSA)

e Incorporate a scenario which includes the impacts of climate-related risk on mortality and
morbidity into the ORSA (see section below on scenario analysis).

e Document the process followed to identify, assess, monitor and report on these impacts to
justify assumptions made regarding their materiality in the ORSA report.

e Document any updates to strategy and business plan, as well as any impacts on solvency,
liquidity and profitability in the ORSA report.

e Document the strategies in place to mitigate and manage these risks based on their
materiality.

Metrics and targets
e Set appropriate metrics and targets to be used to summarise the status of this risk and to be
incorporated in risk appetite and other risk management tools, as well as in the monitoring
of opportunities.

Financial and statutory reporting
In the calculation of insurance liabilities with concomitant capital requirements, insurers may use the
results of the assessment to:
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e Update the assumptions used in modelling liability components such as IFRS 17 estimates of
future cash flows, the IFRS 17 risk adjustment, SAM technical provisions and the solvency
capital requirement.

e Express an opinion to the Board of Directors on the appropriateness of the aforementioned
assumptions, as well as of the data, methodologies and models used to assess climate
impacts on mortality and morbidity.

Pricing and product design
Insurers may wish to consider the following actions based on findings from their assessment:

e Updating of mortality and/or morbidity rates used in pricing to reflect the risks posed by
climate change.

e Updating of underwriting practices to capture findings regarding the sensitivity of medical
conditions to changes in climate indicators.

e Updating of rating factors to include characteristics that would be sensitive to climate
change, e.g. rating for jobs that require outdoor labour.

e Taking advantage of opportunities in underwriting, sales and product design, e.g.

o Favourable rates or other incentives for policyholders who have implemented
adaptation measures in their homes or engage in other behaviour to reduce their
risk.

o Launch awareness campaigns to educate policyholders on how to protect
themselves from the impacts of climate change. These may be specific to various
regions or provinces, and socioeconomic groups depending on the hazards present
and the level of risk to the insurer.

o Targeted sales efforts and favourable rates to segments of the population who are
expected to be less vulnerable to the impacts of climate change.

o Exclusion of medical conditions which may be materially exacerbated by climate
change — alternatively, offering cover for the conditions which may be excluded by
competitors.

The extent to which the ideas above are employed may depend on the insurer's overall climate
strategy — which may range from wishing to mitigate their own climate-related risks as far as possible
to working towards being part of a just transition. The former may be an acceptable short-term
strategy, but going down a path of only considering exclusions or high premium increases may in the
long run result in an existential issue for the insurance industry as a whole and reputational damage.
There is also a risk of market conduct issues arising from policyholders not being able to access or
afford adequate protection against the impacts of climate change, leading to an increase in the
insurance protection gap (International Association of Insurance Superviosrs, 2023).

Reinsurance structures
Insurers may use the findings from their risk assessment to inform their reinsurance structures and
discussions with their reinsurers in the following ways:

e |t may become necessary to monitor reinsurers’ responses and expected future responses
more closely when it comes to mortality and/or morbidity risks. For example, they may add
exclusions for future pandemics indirectly related to climate change, or for life insurance
policies in climate hot spots. In the longer term, there may be a risk of reinsurers
withdrawing from certain markets or product types altogether.
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There may be potential for insurers to negotiate more favourable rates over time if they are
able to show immaterial impacts on their mortality or morbidity due to climate change.

If their assessment shows that material impacts are expected, insurers may wish to seek
additional reinsurance.

It may be necessary to consider alternative, or additional, reinsurance cover; for example
excess of loss arrangements to manage large single loss events like from a physical climate
disaster.
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Risk Monitoring

Monitoring involves the continuous recording, review and reporting of this risk, any associated losses
and the effectiveness of mitigations. It will also include interaction with external audit should
climate-related risk disclosures be required in future.

The process of working through this framework and any findings should be documented as evidence
for assumptions made, losses estimated or treatments put in place. An example of a report on the
management of the risks posed by climate change on the mortality and morbidity experience of a
hypothetical South African insurer may be found in Appendix C. A risk identification and assessment
exercise completed by Sanlam may be found in Appendix D.

Scenario analysis

One of the key tools that management and the Board of Directors have at their disposal to
understand, explain, report on and monitor the risks that climate change poses in relation to
mortality and morbidity experience, is scenario analysis. It can also be used to identify risks, and
monitor metrics and mitigation actions.

The mortality and morbidity impact may only be one aspect of a larger climate change scenario(s)
selected by the insurer. When selecting a scenario, the insurer should ensure that consideration is
given to these risks in the narrative and calculations.

Publicly available scenarios

For insurers without the means or requirement to develop their own scenarios, there are several
organisations that have published widely accepted, publicly available scenarios that are commonly
used in the industry:

e Network for Greening the Financial System (NGFS)
The NGFS partnered with climate scientists and economists to design a set of hypothetical
scenarios that aim to provide a common and up-to-date reference point for understanding
how climate change (physical risk) and climate policy and technology trends (transition risk)
could evolve in different futures. Each scenario was chosen to show a range of higher and
lower risk outcomes. The four scenarios are: Orderly, Disorderly, Hot house world and Too
little, too late scenarios. All scenarios are accompanied by narratives around the degree of
global warming, behavioural changes and implementation of policies. Insurers may include a
range of these scenarios in their own risk assessment.

e Intergovernmental Panel on Climate Change (IPCC)
The IPCC scenarios cover a wide range of plausible futures for greenhouse gas emissions —
from a scenario in which CO2 emissions decline drastically to carbon neutrality by 2050 and
are negative in the second half of the century to a scenario in which CO2 emissions continue
to rise sharply to twice current levels in 2050 and more than three times current levels in
2100 (SSP5-8.5). The scenarios are based on reference socioeconomic trajectories — the SSPs
(Shared Socioeconomic Pathways) — developed by the scientific community in order to create
a common framework for thinking about the issues related to climate change.

e South African Reserve Bank’s Financial Stability Board
At the time of writing, the SARB is developing climate scenarios for the South African
insurance and banking sectors, which aim to reflect likely pathways for South African society
and businesses.
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Insurers should be aware that all of the above scenarios come with limitations, e.g. the lack of
accounting for tipping points, they may be too long term, or they may not be severe enough and in
some cases do not represent potential realities. Some of the criticisms of these public scenarios are
detailed in the Institute and Faculty of Actuaries’ The Emperor's New Climate Scenarios and Climate
Scorpion —the sting is in the tail papers.

These public scenarios are limited representations of plausible climate futures under different global
government responses and physical risk progressions. As such, they represent the midpoint of
potential future climate pathways. Form an insurance perspective, the role of scenario analysis in the
climate space should not only be to assess plausible pathways, but also to perform a stress test on
business models and product designs to explore uncertainties in the tails of the risk distributions.
Therefore, where insurers are using publicly available scenarios, there should be an element of
adapting these to their unique organisation and business strategy. In addition, consideration should
be given to more severe scenarios.

Considerations in selecting a scenario

Insurers should explore the use of multiple scenarios on a regular basis. In addition to considerations
regarding the inclusion of mortality and morbidity impacts, the following elements will influence
scenarios selected by the insurer:

e business objectives — with respect to climate and climate-related risk appetites

e time horizons — a shorter term view may facilitate management decisions whereas a long-
term view should enable insurers to identify a wider range of potential opportunities and
risks and may incorporate mortality and morbidity impacts which are not expected in the
short term

e data availability — including health, demographic and climate-related data

e severity —insurers should beware of scenarios that are not severe enough

Implementation of scenarios

The most straightforward route for insurers to initiate climate change scenario analysis is to use one
of the existing, publicly available scenarios and to explore qualitatively what this would mean for
their business. These qualitative explorations should include senior leaders, as well as subject matter
experts (for example product developers), as necessary. It may also be necessary to rely on the
expertise of external specialists (such as consultants or climate scientists), while an organisation
builds its in-house capabilities.

Under the different pathways associated with the scenarios, the insurer can then derive
mortality/morbidity loading factors via these qualitative discussions. These can be split by
demographics, based on the assessment performed earlier in this framework. For example, the
insurer may have determined that every 1°C increase in global surface temperature results in a 1%
increase in mortality rates for a given sector of the insured portfolio. These stresses can be applied in
existing projections and models.

As mentioned above, it is worth noting recent criticisms of these publicly available scenarios, the
main criticism being that these scenarios represent ‘best estimate’ views of climate futures under
different transition pathways. Therefore, they should not be used as stressed scenarios and
additional consideration should be given to tail risks.

Insurers with more mature climate-related risk management frameworks, may wish to develop their
own climate scenarios which specifically include narratives that represent tail risks and impact their
specific business objectives. Insurers can also take a qualitative approach by exploring future
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uncertainties through narrative explorations to help identify scenarios that need further
consideration and modelling.

These scenarios can also be parametrised through various loading factors within existing models. An
alternative to quantifying climate scenarios is through causal modelling or Bayesian networks which
are techniques emerging to model complex risks like climate change. A causal model is a model that
attempts to describe how a system operates by conditioning loss outcomes on the states of
underlying drivers. Through this approach this type of model can better aid understanding of
complex and non-linear risks.
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Risk Modification

As with any risk management control cycle, the process to manage the impacts of climate change on
mortality and morbidity risk should be iterative and ongoing. This framework and its outcomes
should be revisited regularly and updated in line with the maturing of the insurer’s climate-related
risk management framework, updated industry best practice, the impacts of risk management
actions, and as climate change becomes a reality in ways that may be materially different from what
was expected.

An element of implementing this framework is keeping skills and knowledge up to date with respect
to climate-related risks. The frequency with which it should be reviewed is at each insurer’s
discretion. However, an insurer should seek alignment with other regular risk management
processes, and/or trigger events (e.g. regulatory updates and extreme climate events/virus
outbreaks that change the risk profile).

The remainder of this section sets out some of the future changes that may occur, and that may
impact the trajectory of climate change and its impacts on mortality and morbidity of insured lives.
This section is not exhaustive. Rather, it should assist in identifying some of the implicit assumptions
needed when performing climate-based work in respect of mortality and morbidity. It is suggested
that these topics be considered and discussed when setting up a response to the risks posed by
climate change and a strategy for managing them into the future.

Technology improvements
There may be significant technological improvements, including in artificial intelligence and quantum
computing?, that could change:

e the trajectory of climate change (e.g. newer and/or cheaper forms of more climate
friendly energy, more efficient means of energy storage, more efficient means of energy
usage, reduction of carbon dioxide emissions, more effective methods of capturing and
storing carbon dioxide from the atmosphere and more energy-efficient behaviours); and

o the level of adaptation to the impacts of climate change.

The extent to which such technological improvements would have an impact will depend on when
such technology becomes available and the level of adoption of such technologies.

Adaptation
Potential adaptations may vary significantly for the different hazards associated with climate-related
mortality and morbidity. The following provides input on some of the key anticipated drivers:

Heat stress

It is expected that — over time and with increased incidences of extreme heat and heat waves —
various adaptation measures (such as adapting outdoor behaviour, installing more air conditioning?,
and making cities and homes more resilient) will be adopted. The level of adoption of these
measures is likely to be a large determinant of the extent to which heat stress is managed. Itis also
possible that the human body may adapt to warmer temperatures (to a degree) over time. The
extent of heat stress can also be influenced by access to water, health education, and availability of

25 See Climate Change Scenario Analysis: Framework for South African Insurers by Dorota Kowalczyk for more
on these topics

26 Mortality improvements due to increased air conditioning may be counterbalanced by the resulting higher
air pollution-related mortality, especially if coal-fired power plants are used to power the air conditioners
(Kouis, et al., 2021).
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appropriate health services. Changes in work-based practices, particularly for employees working
outdoors, may also have a significant impact.

Air pollution

Similar to those that could mitigate the impact of heat stress, adaption measures to combat the
health impacts of higher levels of air pollution may include improving the ventilation of indoor
spaces (e.g. by introducing filters and insulation), and/or modifying behaviour (e.g. choosing cleaner
commuting routes and reducing the use of wood stoves). If we transition to a low carbon future, air
quality may improve: for example in urban areas where electric cars replace fossil fuel cars.
However, there could also be offsetting impacts from (for example) more wildfires.

Storms, storm surges and floods

Appropriately engineered and built infrastructure with relevant building restrictions by location
given the regional climatic risk, may reduce accidental deaths/injuries due to acute physical risks.
Although more chronic and gradual risks such as sea level rise may be mitigated in part through
adaptation, the direct impact of these risks on mortality and morbidity is likely to be small, people
will most likely migrate before any substantial increases in mortality and/or morbidity occur.

Vector-borne disease/Infectious diseases

The geographical distribution of vector-borne diseases is expected to change due to climate change.
There is also the possibility that the direct and indirect impacts of climate change influence the
frequency of infectious disease outbreaks. In these circumstances, the level of adaption of
mechanisms for the prevention, detection, containment and treatment of public health risks will
affect mortality and morbidity outcomes. A key second-order impact to consider is the capacity of
the healthcare system.

Migration
Beyond migration resulting directly from climate-related environmental factors, migration can also
be driven by:

e seeking improved services such as health, education, and banking and insurance
(credit and insurance services may be restricted or prohibitively expensive where
the associated climate-related risks are considered too high), and/or

e escaping poverty and conflict.

Such migration may be, at least in part, due to climate change. The mortality and morbidity of
migrants for any reason, however, will be directly affected by climate change factors present in the
areas to which they have migrated. This means that insurers will need to keep track of the changing
geographic distribution of their policyholder risk profile.

At a macro level, such migrations may also result in changes in the level of social and political
cohesion and change the level and distribution of income within, and between, regions and
countries. All these migratory factors can have an indirect impact on mortality and morbidity and
the ability to afford insurance.

Since reasons for migration include seeking improved economic and health circumstances, it is
reasonable to assume that on aggregate, migration would reduce mortality and morbidity and
improve affordability of insurance. However, given the myriad of risks, the mitigating impact of
migration is likely to be uncertain.
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Geopolitics, considering scarcity and control of resources in the context of escalating

tensions

In transitioning from carbon-based fuels to renewable energy, investing in technology improvements
and adaptation, and dealing with changes in agricultural production as a result of climate change,
the scarcity and control of resources, may shift between countries and within countries. Such
changes in geopolitics would impact indirectly on some of the drivers of changes in mortality and
morbidity and the ability to mitigate them.

Policyholder attitudes to climate change

The attitudes of policyholders to climate change are likely to evolve over time. These attitudes may
differ considerably by country, socioeconomic group, and generation. Changes and differences in
these attitudes are likely to impact the transitional risks associated with insurance businesses and
the ability to price and underwrite for climate-related risk. Such evolving attitudes in the population
may result in legislative changes that may restrict the actions insurers are allowed to take and will
influence the opportunities available to insurers in terms of product design and attracting and
retaining business.

Changing attitudes of policyholders to climate change may also directly affect their own mortality
and morbidity. As policyholders become more aware of the health risks associated with climate
change, they may implement behavioural changes to improve their own well-being. Alternatively, if
general attitudes veer towards climate change scepticism or denial, the impacts of climate change on
mortality and morbidity may be higher.

Climate-related risk management and modelling maturity

The approaches taken by insurers to identify, assess and manage climate-related risks in respect of
mortality and morbidity may initially be limited. Sociopolitical pressure, regulation and commercial
need may require these approaches to mature. The maturation of the insurer’s climate-related risk
management framework will also be driven by the experience, data and industry best practice
unfolding.

With respect to modelling, the evolution of climate models will be an iterative process and will need
to be constantly refined to accommodate new data and to incorporate more physical processes and
higher resolutions by space and by time in order to remain relevant and to improve accuracy of
forecasts. The number of physical processes covered and the level of resolution are limited to an
extent, based on available computing power. As this computing power increases, the models will
provide more refined and granular insight. In addition, the models used to calibrate insurance
parameters, including the impact on mortality and morbidity, are not only based on these broader
climate models but also on assumptions on how the climatic changes impact insurance parameters.
The evolution of these insurance models will also be an iterative process.

As a result of this iterative process, there may at times be adjustments to the models that have a
significant impact on the output from the models (i.e. in this case the forecast impact on mortality
and morbidity). A high-level review should be conducted at least as often as required by financial
and regulatory reporting requirements to justify sufficiently for these reporting purposes whether
the outputs would be expected be significantly different or not. If changes have occurred that are
expected to have a significant impact on the previous outputs, a more detailed analysis should be
undertaken to meet reporting requirements.
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Conclusion
We trust that this framework will assist insurers in assessing and quantifying the impacts of climate
change on their mortality and morbidity experience.

The important message is that, whether these impacts are expected to be material or not, each
insurer should be able to provide evidence that a suitable, proportionate assessment was performed
to inform assumptions and findings. This evidence can be the output of working through this
framework and applying it to the insurer’s unique set of business circumstances.

Insurers are invited to provide feedback to the working party on the usefulness of the framework and
suggest areas for improvement or refinement as best practice continues to emerge.
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Appendix A: Regulatory publications relating to climate-related risk for

insurers

The regulator released several other publications in 2024 that may inform insurers in setting their
strategy for the management of climate-related risks:

e The Prudential Authority’s Climate Roadmap 2024-2026

This one-page document summarises the Prudential Authority’s s regulatory and supervisory
response to climate-related risks to date and outlines the strategy for the next two years.

e The Prudential Authority’s Feedback Note on Development of Guidance Notices for Climate-
related disclosures, governance and risk practices for banks and insurers

The process for developing the Guidance Notices 1 and 2 of 2024 was notable because it was
informed by feedback from the financial services sector.

This document details the process undertaken to finalise the Guidance Notices for banks and
insurers’ climate-related disclosures, governance, and risk practices. It provides feedback on the
consultation process and comments received. This feedback note is for informational purposes and
may be useful for banks and insurers in their approach to climate-related disclosures, governance,
and risk management.

e The Prudential Authority’s Climate Risk Practices Observation Report

Climate-related risks were discussed with 22 selected financial institutions regulated by the
Prudential Authority (PA) in the 2023 calendar year as a ‘flavour-of-the-year’ topic. This observations
report provides high-level feedback on the discussions held with these institutions.

e The South African Reserve Bank’s Financial Stability Review

In this document the main concerns around climate risk and its threat to financial stability are
outlined.
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Appendix C: Worked example of a hypothetical insurer

Context

FCL Life Ltd is a life insurer selling exclusively funeral business, predominantly in KZN Coastal and
Midland areas. This document sets out the information required, methodologies applied and
conclusions reached utilising the framework for life and health insurers “Assessing and quantifying
the impacts of climate change on the mortality and morbidity of South African insured lives” (the
Framework).

The findings in this report are partly based on the output of a workshop held between
representatives from the first-line actuarial team and the risk management team. The workshop
was facilitated by an actuarial consultant who was involved in the development of the Framework.
The following information is deemed relevant to the general risk profile of FCL Life and specifically its
susceptibility to climate change with respect to its mortality risk.

Policy profile
e  Multiple lives are assured under individual policies, with the average policyholder age being
32, with 3.4 dependants on average. Sixty percent of policyholders are male and 40% are
female.
o Due to the nature of the insurer’s business, full dependant data is not available, so
the demographic profile of dependants may not be clear.
e Geographic location of the policyholders:
o 50% KZN Coastal
o 30% KZN Midlands
o 20% KZN Northern
e Socio-economic status of policyholders:
o Related to distribution channel, but generally low income

As stated in the Framework, the risk management control cycle can be engaged to tackle the impact
of climate change on FCL Life’s mortality risk. Given the nature of FCL's business, its risk
management capability is not extensively applied and as such this is the first application of the
Framework. The structure of this report follows the steps of the risk management control cycle, as
set out in the Framework: Identify, Assess, Manage, Monitor, Modify.

It needs to be acknowledged that there is significant uncertainty around the potential impact of
climate change on mortality. Whereas the economic consequences of physical and transition risks
cannot be ignored, the company will consider those as a separate stream of work and focus here
only on the impact on mortality risk.

Risk Identification

In this section we identify the major chronic and acute climate-related hazards that we believe,
based on our business context and specific risk profile, could most materially impact the mortality
risk of our business.
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Based on the geographic concentration of our policyholder base, as well as availability of relevant
climate data, we have identified the following hazards as most applicable to assessing the impact of
climate change on our mortality risk:

1. For acute climate risk:
a. Mortality catastrophe risk from flooding in coastal areas -> lower frequency but
higher concentration of funeral risks
2. For chronic climate risk:
a. Long term temperature increases:
i. Increased mortality from extreme temperatures impacting children and the
elderly, which could have an impact on funeral claims.
b. There are also longer term, indirect potential impacts, such as diminishing food and
water security affecting mortality. Such impacts will be considered at a later, more
mature stage of our climate risk management journey.

Risk Assessment

We conducted a workshop to assess the materiality of the identified risks and establish an approach
to quantify the impacts on our business.

The output of the workshops is summarised in the table below:

Identified hazards and indicators

Product Risk Representative Climate change Indicator (used
claim event hazard to quantify the
impact)
Funeral Mortality | Death Floods Number of very
cover — KZN wet days, i.e.
>10mm rain
Funeral Mortality | Death Heat extremes Number of
cover — excl. extreme heat
KZN days, i.e. in the
95™ percentile

Materiality

There is evidence to suggest that there may be a significant impact of extreme temperatures on the
mortality of insured funeral lives in South Africa?’. We do not, however, believe that the chronic risk
posed by temperature changes will be material to our business in the short to medium term, given
the rate at which temperatures are expected to increase?.

Based on recent weather events in KZN and the potential of such events to have a negative impact
on our business and policyholder base, we do, however, believe that acute risks posed by climate

27 Reference: Hellig, P et al. (2024). Impacts of extreme temperatures on the mortality of a sample of insured
lives in South Africa. https://www.actuarialsociety.org.za/convention/wp-content/uploads/2024/11/2024-
ASSA-Hellig-Co-FIN.pdf

28 Reference: Falkous, C (2024). The impact of climate change on future mortality in South Africa.
https://www.rgare.com/docs/default-source/knowledge-center-articles/south-africa-climate-change-white-
paper-final.pdf?sfvrsn=debd283a 1
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change — specifically flooding — may be material to portions of our book in the short, medium and
long term.

We followed the approach suggested in guidance published by EIOPA? to summarise the materiality
of each identified climate hazard by time horizon.

Climate Change Risk Term horizon Funeral liability Motivation
(term) impacts
Physical risk Acute Short Potentially Flooding and heat
Material waves, combined
Medium Potentially with socio-
Material economic factors
Long Potentially that limit
Material policyholders’
abilities to
mitigate.
Chronic Short Not Material Long term
Medium Not Material increases in
Long Potentially temperatures likely
Material to have
deteriorating
impact on
mortality.
Quantification
Basis setting

While we do not expect the impacts of chronic risks on our liabilities to be material in the short or
medium term, we performed a quantitative assessment to justify this assumption. We use
Wichmann (2017)3°, which provides insight into the likely impact on non-accidental mortality of
temperature increases. As the Wichmann paper assesses mortality impacts by location and age, we
first need to assess our current exposure on these factors:

Age group Total Sums assured | Average Annual claims
mortality rate

<3 R 1000 000 0.15000% 1500

3-20 R 5000 000 0.09000% 4500
21-35 R 25 000 000 0.25500% 63 750
35-50 R 50 000 000 0.40000% 200 000
50-60 R 65 000 000 0.80000% 520 000
60-70 R 70 000 000 1.50000% 1050000
>70 R 60 000 000 3.15000% 1890000
Total R 276 000 000 1.35% 3729750

29 Reference: EIOPA (2022). Application guidance on running climate change materiality assessment and using
climate change scenarios in the ORSA. https://www.eiopa.europa.eu/publications/application-guidance-
climate-change-materiality-assessments-and-climate-change-scenarios-orsa_en

30 Reference: Wichamann, J (2017). Heat effects of ambient apparent temperature on all-cause mortality in
Cape Town, Durban and Johannesburg, South Africa: 2006-2010.
https://doi.org/10.1016/].scitotenv.2017.02.135
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The Wichmann paper assesses age exposures on a less granular basis but our approach has

interpolated to the more material age groups.

Note that, due to the nature of the business written, sums assured range between R5,000 and

R20,000 per beneficiary with policies insuring an average of 4.5 lives.

The table below shows our base exposure and mortality rates.

Geographical | Sums assured Average Annual claims
location mortality rate

(Kwazulu

Natal)

Coastal 165 000 000 1.12772% 1860 742
Midlands 75 000 000 1.65136% 1238519
Northern KZN 36 000 000 1.75136% 630 489
Total 276 000 000 1.35% 3729750
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Scenario analysis

Chronic risk

The Wichman paper shows the following increase in mortality for a defined increase in temperature
for the city of Durban:

Increase in % increase in
temperature (°C) | mortality
0-14 yrs 3 4.9%
Male 4 8.5%
Female 3 2.8%
15-64 yrs 4 2.2%
Male 4 1.3%
Female 4 3.1%
>= 65 yrs 4 1.8%
Male 4 5.9%
Female 4 -1.0%
All L} 2.6%

In addition, as per Wichmann, projected increases in temperature due to climate change over the
next 80 years are as follows for South Africa:

e (Coastal: 3-4°C

e Inland: 6-7 °C
Assuming that the results for the coastal city of Durban can be applied to the current book of
policyholders and considering the increases in base mortality given a 1°C increase, the following
tables show the estimated chronic impacts of climate change at 50% and 100% of the above
temperature increases, both as Rand increases in annual claims and percentage increase:
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Increase in claims split by region:

% Increase in 0.65% 1.63% 3.58%
claims

Geographical 1 °Cincrease 1.5 °C Coastal | 4 °C Coastal
location (Kwazulu & 3.5°C &7°C
Natal) Inland Inland
Coastal 12 095 18 142 48 379
Midlands 8 050 28 176 56 353
Northern KZN 4098 14 344 28 687
Total 24 243 60 662 133419

Increase in claims split by age group:

% Increase in 0.65% 1.63% 3.58%
claims
Age group 1 °Cincrease 1.5 °C Coastal & | 4 °C Coastal &

3.5 °C Inland 7 °C Inland

<3 172 1083 1926
3-20 218 1188 2165
21-35 500 1838 3632
35-50 1250 3565 7534
50-60 3010 7620 16 697
60-70 7 368 17 663 39388
>70 11726 27 706 62 078
Total 24 243 60 662 133 419

Whereas the increase in claims for smaller increases in average temperature (as defined in the
Wichmann paper) is within normal annual claims variance, the long term impacts for more severe
changes will constitute a 5-10% decrease in annual profit given the marginal pricing of the
company’s products. Should monitoring show these impacts realise over the 3-5 years it will be
subject to Board decision whether to:

1. Absorb these increases into current profits, or

2. Adjust premiums rates to absorb the impacts.

It is noted that the Wichmann paper predicts more severe impacts for the Johannesburg areas,
which must be considered in the event of any expansion of policy sales.

Acute risk
To assess the impacts of the acute risks, we can apply a once-off shock, such as a severe flooding
event and heatwaves.

Flooding:
e The impact of the 2022 floods was limited to a small number of claims totalling less the
R100,000 given the limited impact on the insured population (0.004%).
e However, increased frequency of flooding events will impair future profits and the limited
mortality catastrophe reinsurance will be investigated.
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Heatwaves:

Given the estimated impacts from chronic temperature escalations, acute heatwaves can be
assumed to impact claims by several multiples of the long-term increases. Furthermore, socio-
economic factors may limit the company’s policyholder base’s ability to mitigate the impact of acute
heat waves. This may lead to increases in claims of R500,000 to R1million from a specific event.
Further investigation is needed in consultation with a reinsurer given these events may not be
viewed as individual catastrophe events and a stop loss structure may be appropriate to mitigate
this risk.

Risk Management

As part of the risk assessment workshop, we discussed whether any immediate actions were
required in our actuarial and risk functions and processes based on the materiality of the identified
risks. The outcome of this discussion is summarised in the table below:

Function/Process Action required

Governance e Communicate the results of the assessment to the Board
of the Directors, senior management, the actuarial
function and the various control functions so that they

are properly informed on this particular aspect of
climate-related risk and can respond to it appropriately.

Risk management e Include exposure limits and appropriate thresholds for
this aspect of climate-related risk in the risk appetite
framework. This may involve incorporating climate-
related risk indicators in risk appetite, e.g. the number of
hot days at which mortality risk becomes material, the
proportion of the insured portfolio in KZN, etc.

e Consider launching education programmes for
policyholders (how to best manage increasing
temperatures and flooding).

e Consider deploying relief efforts based on early warning
indicators for flooding and heatwaves.

ORSA e Consider incorporating a scenario which includes the
impacts of climate-related risk on mortality (as described
above), but may already be captured in standard
scenarios.

e Document this process (i.e. the workshop and its output
in the ORSA report.

Metrics and targets See risk management.

Financial and statutory No immediate actions given the small impacts calculated in the

reporting previous section, but these impacts will continue to be monitored
over time.

Pricing and product design No immediate actions, but consider loadings for flood-prone
areas (bearing in mind TCF guidelines).

Reinsurance structures Discuss findings with reinsurers and understand their

position/outlook regarding this risk.
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Risk Monitoring

Our intention is to repeat this exercise on an annual basis, specifically to assess whether the
materiality of the risk has changed or if any new risks may be identified.

Next year we may want to expand our data collection capabilities to start capturing climate data and
cause of death (so that we can measure relationship between extreme heat days and mortality, for
example).

We will also keep up to date with regulatory developments to allow for early response and
compliance.
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Appendix D: Sanlam risk identification and assessment exercise

Context and Background

Sanlam is a pan-African financial services provider, with its largest market being South Africa.
Sanlam's business profile includes brands across the continent, as well as its diversification across
products, lines of business and distribution channels.

Despite Sanlam global presence and diversification across the continent, the bulk of Sanlam’s
insurance risk lies within South Africa. Life insurance business accounts for over 60% of Sanlam’s
profits (as at year-end 2024) with South African Life insurance business representing over 80% of Life
profits.

Within South Africa, Sanlam has a diversified portfolio of life insurance business with products
serving Mass, Affluent and Corporate market segments. Sanlam is a market leader in the middle-high
income segment and the bulk of its insurance risk arises from a single product serving this segment,
i.e. the Matrix product. The risk assessment documented below is therefore focused on this product
since it represents the bulk of the mortality/morbidity exposure within Sanlam. Sanlam will consider
extending this risk assessment in the future to other products and market segments.

This document sets out the information required, methodologies applied and conclusions reached
utilising the framework for life and health insurers in “Assessing and quantifying the impacts of
climate change on the mortality and morbidity of South African insured lives” (the Framework).

The findings in this report are partly based on the output of a workshop, the structure of which was
guided by the Framework. The workshop was facilitated by an actuary in the Group Risk and
Actuarial function and included representatives from the pricing team for the Matrix product, the
product development function, the risk management function for the South African Life and Savings
business, Sanlam’s Chief Medical Officer and the Head of Actuarial Function for the Group. This
report was also prepared in co-operation with ASSA climate change committee.

The following information is deemed relevant to the general risk profile of the Matrix product,
specifically its susceptibility to climate change with respect to its mortality risk.

Policy Profile

As recommended in the Framework, the risk management control cycle was used to assess the
impact of climate change on Matrix’s mortality and morbidity risk. The structure of this report
follows the steps of the risk management control cycle, as set out in the Framework: Identify, Assess,
Manage, Monitor, Modify. For this initial assessment, only identification and assessment of risks
were performed.

It needs to be acknowledged that there is significant uncertainty around the potential impact of
climate change on mortality. Whereas the economic consequences of physical and transition risks
cannot be ignored, the company will consider those as a separate stream of work and focus here
only on the impact on mortality and morbidity risk.
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Risk Identification

In this section we identify the major chronic and acute climate-related hazards that we believe,
based on our business context and specific risk profile, could most materially impact the mortality
risk of our business.

Acute risks include events that are often sudden and impactful, with consequences felt over a
shorter time scale. Sanlam expects this to increase the number of accidental deaths.

Chronic risks refer to long term, gradual shifts in climate patterns that occur over extended periods,
cascading effects on food production, water security, migration. These slow-onset changes impact
systems and resources in a cumulative way, leading to persistent disruptions. Sanlam expects this to
increase the number of natural deaths.

Based on the geographic concentration of our policyholder base, as well as availability of relevant
climate data, we have identified the following hazards as most applicable to assessing the impact of
climate change on our mortality risk:
1. For acute climate risk:
a. Wildfires —resulting from strong winds and dry climate specifically in Westen Cape, KZN
and Mpumalanga
b. Flooding — specifically in coastal and urban areas
c. Severe Weather — specifically strong winds
While these risks have a low frequency, the potential severity can be significant. While the hazards
themselves do not directly impact mortality, the resultant impacts (e.g. harmful smoke, infectious
diseases from contaminated water, mosquitoes from floods, mould from floods) can directly impact
morbidity and consequently impact mortality.
2. For chronic climate risk:
a. Droughts/Rainfall changes
b. Rising Temperatures
c. Sea-level rise/coastal damage
d. Air pollution
The above hazards have the potential to manifest in widespread infectious diseases, respiratory
issues, cardiovascular diseases.

Risk Assessment

We conducted a workshop to identify and assess the materiality of the identified risks and establish
an approach to quantify the impacts on our business. The output of the workshops is summarised in
the table below:

Identified hazards and indicators:
Chronic Risks

Representative Claim | Climate change
Product Risk P v : : g Indicator
Event hazard
No of extreme wet/heat
Life Mortality | Death Heat/Drought/Rainfall days /
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(L)

No of extreme wet/heat
Funeral Mortality | Death Heat/Drought/Rainfall days /
Permanent No of extreme wet/heat
. Morbidity | Cardiovascular/Cancer | Heat/Drought/Rainfall /
Disability days
" . . . No of extreme wet/heat
Critical Iliness Morbidity | Cardiovascular/Cancer | Heat/Drought/Rainfall days
No of extreme wet/heat
Income Protector | Morbidity | Cardiovascular/Cancer | Heat/Drought/Rainfall days /
Acute Risks
R tative Clai Climate ch
Product Risk epresentative Claim imate change Indicator
Event hazard
Very wet days, PM2.5
Life Mortality | Death Flooding/Wildfire Y . yl
concentration
Very wet days, PM2.5
Funeral Mortality | Death Flooding/Wildfire Y . yl
concentration
Permanent Very wet days, PM2.5
o Morbidity | Death Flooding/Wildfire Y ) yl
Disability concentration
Cardiovascular Very wet days, PM2.5
Income Protector | Morbidity | _. ! Flooding/Wildfire Y . yl,
Disease concentration

1 PM2.5 concentration is particulate matter air pollution present in wildfire smoke that can cause
significant health problems
The identified hazards and indicators should be measured and monitored.

Materiality

There is evidence to suggest that there may be a significant impact of extreme temperatures and
severe weather on the mortality of insured lives in South Africa. We do not, however, believe that
the chronic risk posed by temperature changes will be material to our business in the short term.
Based on recent weather events and the potential of such events to have a negative impact on our
business and policyholder base, we do, however, believe that acute risks posed by climate change —
specifically wildfires and flooding — may be material to portions of our book in the long term. We
followed the approach suggested in the guidance published by EIOPA to summarise the materiality
of each identified climate hazard by time horizon.

Climate Change Term
Risk horizon | Impact Motivation
Physical Not Low frequency and no direct impacts on mortality make
Risk Acute Short Material these hazards less significant in the short to medium term.
Sustained impacts could potentially lead to worse
Not mortality in the long term through the prevalence of
Medium | Material cardiovascular and respiratory diseases.
Potentially
Long Material
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Not
Chronic | Short Material

Changes in temperature and weather patterns can
Potentially | potentially impact morbidity and mortality in the medium

Medium | Material to long term.
Potentially
Long Material

Next Steps

The focus of this document has been on the risk identification and assessment part of the risk
management cycle as detailed in the Framework. Future enhancements to this document will
include quantification of the identified risks and aim to address how the risks are monitored,
managed and modified.

It is also envisaged that more products and market segments will be included in the assessment.
Products could also be segregated into more homogeneous groups of policyholders if the risks
become more material over time and more careful monitoring is required.
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