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The Chairman (Mr S. R. Jones, F.F.A.): Good evening everybody. Welcome to Staple Inn for
tonight’s Sessional research event which is considering climate change for insurance practitioners.
I am the current chair of the Resource and Environment Board which was established in 2013 and
has had a mission to bring the consideration of resource and environmental issues, particularly
climate risk, into mainstream actuarial thinking. We continue to believe that this subject is highly
relevant given the growing regulatory focus on climate risk and green finance policy initiatives.

One of the key actions of the board has been to progress a series of practical guides to climate
change. We have previously produced guides focused on defined benefit and defined contribution
pensions and more recently have produced documents targeted at both life and general insurance
actuaries. These are going to be the focus of tonight’s meeting. A guide targeted at investment
actuaries is forthcoming.

The purpose of the practical guides has been not to tell actuaries what they must do but rather
to highlight how and where climate risk interacts with actuaries’ day-to-day work and give sug-
gestions as to how these issues can be considered.

With that in mind, and to start this evening with a recap of the evidence and a focus on general
insurance, I am pleased to introduce Mark Rothwell. Mark (Rothwell) has worked in general
insurance (GI) for 26 years. He is a member of the Resource and Environment Practice Board.
He is chair of the Board’s research and CPD committee. Mark (Rothwell) chaired the working
party that wrote a practical guide to climate change for GI practitioners which was published
in August.

Mr A. M. Rothwell, F.I.A.: I am going to start by giving you a brief overview of what we are
intending to discuss today. We will start with a reminder of the evidence.

I will then discuss some of the key things that we found within the general insurance practical
guide. David (Ford) and Yvonne (McLintock) will then discuss some of the content of the life
insurance practical guide.

David (Ford) will then lead us through a session talking about future technical needs. You will
be asked to participate in some polls. Finally, there will be an opportunity for questions and clos-
ing comments.

Moving on to a reminder of the evidence, temperatures continue to rise. Figure 1 shows the
temperature anomaly over the past 140 years showing a steady rise in temperature. The anomaly
has been measured by four different institutions, and the figures are very consistent. These find-
ings cannot be disputed.

Carbon dioxide in the atmosphere continues to increase as shown in Figure 2. The data goes back
several hundred thousand years. We can see rises and falls in the concentration of carbon dioxide in
the atmosphere. The range has typically been between about 140 ppm and about 270 ppm. The low
points have coincided with ice ages. The peaks have coincided with interglacial periods.
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“Earth is now as warm as it was during the prior (Eemian) interglacial period, 
when sea level reached 6–9m higher than today” (Hansen, et al., 2017)

Figure 1. Temperatures continue to rise.

“The last time the Earth experienced broadly comparable levels of atmospheric 
carbon dioxide was during the mid-Pliocene, 3-5 million years ago. To find 
levels consistently above those of today you have to look much further back to 
the mid Miocene some 15 million years ago.” (British Antarctic Survey, 2018)

Figure 2. Carbon dioxide in the atmosphere continues to increase.
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You will note that the current figure is over 400 ppm. Anyone looking at these figures will draw
their own conclusions as to whether they think that the current situation is due to coincidence.

Sea levels continue to rise. Figure 3 shows the change in sea levels since the 19th century sourced
from NASA. Lloyds estimated that the effect of sea level rises constituted about 30% extra costs to
the storm surge claims that came from Hurricane Sandy in 2012. So that gives an indication of the
magnitude of the issue. You will see that the rise in sea level at the point was about 200 mm.
However, the last time temperatures were where they are now was during the last interglacial
period and sea levels were about 6–9 m higher than they are now.

There is a wide range of possible future pathways as shown in Figure 4. The numbers down the
right-hand side of the graph are representative concentration pathways (RCP). These numbers

Source: NASA

Lloyd’s estimated that sea-level rises contributed c. 30% extra to the cost 
of storm surge claims in New York from Hurricane Sandy (2012)

Figure 3. Sea levels continue to rise.

“Four pathways have been selected for 
climate modelling and research, which 
describe different climate futures, all of 
which are considered possible 
depending on how much greenhouse 
gases are emitted in the years to come. 
The four RCPs, namely RCP2.6, 
RCP4.5, RCP6, and RCP8.5, are 
labelled after a possible range of 
radiative forcing values in the year 2100 
relative to pre-industrial values (+2.6, 
+4.5, +6.0, and +8.5 W/m2, 
respectively).” 
(Moss, et al., 2008)

Figure 4. Wide range of possible future pathways.

British Actuarial Journal 3

https://doi.org/10.1017/S1357321720000082 Published online by Cambridge University Press

https://doi.org/10.1017/S1357321720000082


measure radiative forcing. For example, a RCP of 8.5 means an extra 8.5W per metre squared of
solar energy hitting the Earth’s surface.

Against each of the RCP numbers there is an estimate of the temperature rise that results from
it. In the Paris agreement countries around the world agreed that they would aim to keep a tem-
perature rise below 2°C of pre-industrial levels. That was with the hope of a rise of less than 1.5°C.

You will see even the blue line at the bottom of the screen is estimated to result in a rise of
between 0.9°C and 2.3°C. So even the blue pathway does not guarantee a rise of below 2°.

The left-hand side of the graph shows the emissions from fossil fuels. You will see that to keep
to the blue line and meet the Paris agreements, we have to start cutting fossil fuels very quickly. If
we do nothing, then by 2100 we will be looking, on this estimate, at between 3.2° and 5.4° of
warming. These are unthinkable outcomes.

There might also be tipping points in the future that are not factored into those graphs. Figure 5
shows, historically, a stable interglacial position. Periodically, we have tipped over into ice ages, as
represented in blue, and back again. The worry is that we will hit a point of no return, if you like,
and feedback loops start forcing the temperatures to be warmer and warmer.

So, how certain are we about climate change? According to the Intergovernmental Panel on
Climate Change (IPCC), there is unequivocal scientific census that the climate is warming and
that human activities, particularly greenhouse gas emissions, are “extremely likely to have been
the dominant cause of the observed warming since the mid-20th century”. At the last count,
roughly 90% of scientists were in agreement that climate change is caused by human activity.
That is roughly equivalent, if you like, to the proportion of scientists who think that there is a
link between smoking and lung cancer.

If you come across anyone that is still not convinced of the evidence and points to the 3% of
scientists that are not certain, think of it as similar to them denying the link between smoking and
lung cancer.

All this has a wide range of impacts for society as shown in Figure 6. We are at a level of about
1° of warming at the moment. We see impacts in terms of water and the eco system as shown on
the left of the Figure.

In the worst-case scenarios, we discussed earlier we were looking at increases of somewhere
between 3.2° and 5.4°. At these temperature levels, you start to see huge impacts on food, on water,
on the eco system and so on.

The political response to what has happened may be relevant with elections on their way. In
2008, the UK government introduced the Climate Change Act. Then, more recently, in 2019, it
declared a climate emergency setting a net zero emissions target by 2050 and launched a green
finance strategy.

As the planet continues to warm, it may be 
approaching a critical climate threshold 
beyond which rapid (decadal-scale) and 
potentially catastrophic changes may occur 
that are not anticipated—because of 
complex feedback dynamics and existing 
computational limitations—by climate 
models that are tuned to modern conditions.”  
(The National Research Council, 2011)

Source: Steffan et al, 2018

Figure 5. Tipping points might exist.
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Next year, in 2020, Conference of the Parties (COP) 26 will be hosted in Glasgow. COP is a UN
climate change gathering which happens periodically; five years ago it was in Paris. They have
been held every subsequent year.

In 2015, we had the Paris agreement. In 2016, the G20 green finance study group was estab-
lished. In 2017, the Task Force on Climate-Related Financial Disclosures (TCFD) came up with a
recommended framework for financial disclosures on climate change. That was sponsored by the
Financial Stability Board at the request of finance ministers.

Three types of risk arise from climate change. The first is physical risk. This is the direct impact
from climate change. Examples of this are increased frequency of heavy localised rainfall, resulting
in flood events, or rising sea levels, or warmer, drier weather that increases the risk of subsidence
and wildfires, etc. Relevant to the UKmight be changing Atlantic conditions which would alter the
frequency, size and intensity of Atlantic storms.

The second type of risk is transition risks. These are the risks that might arise from the efforts to
combat climate change. They could come from changes in government policy or changes in legal
frameworks. They could be due to technological advances such as renewable energy and battery
storage. They could come from changes in demand from the public such as changes in demand for
fossil fuels and so on. They could also come from reputational risk, particularly where companies
are going against the wishes of shareholders, investors, or customers.

The third type of risk is liability risk. Liability risk may tend to arise from physical and transi-
tion risks but is related to the related legal issues. For example, these could occur because of a
failure to mitigate climate change by companies which are contributing to such change. In general,
legal liabilities could arise from a failure to adapt to climate change.

Other legal issues might arise from a failure to disclose appropriately. For example, a failure of a
company to disclose to their shareholders the risks from climate change, or of an individual pro-
fessional to highlight the risks of climate change in their advice.

I hope I have given some useful background. Next I will talk about general insurance and the
advice within the general insurance practical guide. In the guide we discussed a number of areas of

Figure 6. Wide range of impacts for society.
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focus for general insurance actuaries around pricing and underwriting, reserving, catastrophe
modelling, reinsurance, investment, risk management and capital management.

The areas I am going to concentrate on today are pricing, catastrophe modelling, and risk man-
agement. Investment will feature to a certain extent in the life practical guide. There is also a
specialist practical guide on its way for investment actuaries.

In terms of pricing, I should like to mention that while it can be tempting to think of the climate
as something which is slowly changing so annual renewable policies can be repriced each year and
the prices are not going to be too far out. There are some challenges with this approach. When we
think about physical risk, we are considering things like catastrophe events that can be
low-frequency/high severity events.

It can be difficult to spot trends and some of those trends are non-linear. The example graph
you can see in Figure 7 shows costs of damage from hazardous weather events in Missouri. It
would be very difficult to draw a trend line through this data. It would be even more difficult
if what you thought was a one in a 50 year event a number of years ago is now a one in 10-year
event. You may not have the necessary data to spot the trend.

So in our work we need to think about how climate change influences the past data that we are
using, the likely impact that climate change has on the trends in that data and about the outlook
for those trends for the future.

We also need to think about the new risk that might arise with climate change. We will need to
think about new risk that arises from transition risks. As an example, we need to consider the
implications for motor insurers of the increased storing of energy in batteries. Do we know,
say, which types of batteries are the ones that are going to catch fire? Do we wait for the claims
data before we make the relevant decisions or do we want to try to look at some external advice
and work out where we think those risks are before the claims arise?

We also need to consider liability risk. There is an increasing number of lawsuits. We have
highlighted US municipality lawsuits against fossil fuel companies. That is clearly not the only
source of litigation risk. The growth in litigation looks more exponential than linear.

When we turn to catastrophe modelling, we are considering a framework for setting impacts
for physical climate change. A relevant paper was published by the Prudential Regulation
Authority (PRA, 2019) with input from a working party across the industry. The paper outlines
a framework that recommends six steps. The first step is to identify the business decision. To give

Experience and exposure rating are both reliant on extrapolating 
past trends…

Source: mogreenstats.com

“It may be tempting to assume that slow 
gradual changes in the climate will be 
experienced and only small differences in 
premiums will be needed to reflect these 
changes. However, acute physical risks 
include changes in the frequency of large cat 
events, where trends are difficult to identify.”  
(Practical Guide to Climate Change for GI 
Practioners, August 2019)

Pricing practitioners may need to think about:
• how climate change influences past data,
• the likely impact it has on trends, and 
• the outlook for the future

Figure 7. Pricing needs to think beyond the annual renewal.
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some examples, are you aiming for a short-term objective such as next year’s stock price or a
longer term objective? What are your strategic decisions, and so on?

The second stage is to define the materiality of the climate change risk. The third stage is to do
your background research: what outside information could you use? The fourth stage is to assess
the available tools for the analysis. The sorts of things that are relevant are the external catastrophe
models that you might be using within your organisations.

Stage five is where you calculate the impacts. Then in stage six, you report on it and action it.
For more information please read the wonderful PRA paper.

The final things I wanted to discuss were around risk management and capacity building. The
PRA’s recent supervisory statement did talk a little bit about risk management as one of the areas
of focus for them. They talk about identifying, measuring, managing, monitoring and reporting on
the risk from climate change.

In the practical guide we also draw on the area where risk management teams may need to help
build capacity in organisations where knowledge of risk-related climate change is limited. It talks
about provision of training, guidance, case studies and supporting research with the aim of build-
ing up carbon literacy within organisations.

What does all the foregoing mean for a risk management response? A risk management func-
tion may respond by assessing the potential climate change impacts, not just short-term, but
medium and long-term as well. The impact on the firm’s viability, strategy and capital require-
ments should be considered.

Should we be incorporating climate risks within the risk register, including classification and
quantification and thinking about the potential mitigants and recommended actions?

Should we be carrying out forward looking stress and scenario tests to check the insurer’s resil-
ience to physical risk, transition risk and liability risk? Should we be thinking about making appro-
priate disclosures of current and future risks, perhaps under a framework such as the TCFD
recommendations?

Perhaps we should be defining and assessing key performance indices and key risk indices to
monitor exposures and emerging trends?

Those are the key areas we have pulled out for you today.
The Chairman: Our next speakers, covering life insurance will be David Ford and Yvonne

McLintock. David (Ford) spent most of his working life at life insurers originally in the UK,
but he now works internationally for Zürich Insurance. His current role involves supporting busi-
ness units across the globe in optimising and enhancing profitability from in-force life insurance
portfolios.

His interest in the effects of climate change on life insurance therefore links the need to under-
stand the risk profile with the capital needs for those portfolios. David (Ford) chaired the working
party for the guide to climate change for life insurance actuaries which has just been published.

Yvonne (McLintock) has spent most of her career working in the life insurance industry and
has both first and second line experience with insurance, reinsurance and consultancy. Her inter-
est in climate change comes from a fascination with difficult to quantify areas of risk and the
associated challenges. Yvonne (McLintock) was also a co-author of the guide to climate change
for life insurance actuaries.

Mr D. W. Ford, F.I.A.: To continue the presentation, I will take you through some of the
aspects of climate change that we want to consider in life insurance. I am pleased, as was men-
tioned, that the life insurance guide has just been published.

This evening I will look at the considerations relating to regulation, disclosure and enterprise
risk management frameworks for life actuaries allowing for climate change. Yvonne (McLintock)
will go into more depth on mortality considerations which are particularly relevant to life
insurance.

To start, here are some questions that we pose as part of our thinking about what is relevant to
life actuaries considering the impact of climate change. First, why should you do it? To what extent
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and over what period will climate change have an impact? What will society’s response be? How
effective will the response be? What will the financial impacts be?

Then there are questions of requirements: are you doing it because you must do so? What are
your professional and regulatory responsibilities and those on your firm? Finally, the questions of
practicality: what can we do as actuaries in our day-to-day work?

To help with these, we started by summarising some of the key areas of climate change or
responses to it. These can help us consider which specific aspects of climate change are relevant
to life insurance actuarial work. The five key areas are shown on the left side of Figure 8.

Changes to economic growth and performance in wider economies can lead to changes in the
demand for insurance products and their pricing.

As long-term investors and providers of investment vehicles to customers we need to consider
how climate change will affect investment performance, noting also the effects on regulation or the
potential for long-term investment opportunities which arise.

We need to consider changes to mortality and morbidity and the uncertainty about them. We
also have the question of changes to the insurance regulatory environment. Clearly, life insurance
specific regulation will be important. That could include changes to capital stress testing or other
solvency-related requirements. Or it could relate to changing product disclosure requirements on
investment products.

Ultimately, we need to consider the overall uncertainty about timing, magnitude and response
to climate change. That is going to be a key component of risk considerations and understanding
possible ranges of outcomes.

Thus we have five key areas as shown in Figure 8. Here we are drawing out that there is a
question as to how these areas link to some of the key topics with which we might be involved
as actuaries in life insurance companies. You can see a list of those possible topics on the right-
hand side of the Figure.

Considering the arrows in the middle of Figure 8 is basically left as an exercise for you although
we have shown some relevant examples in the paper. We suggest that it is appropriate for people
to start considering those elements of climate change on the left side of the Figure and how they
might relate to particular types of activity on the right-hand side.

I will now discuss some aspects of regulation and disclosure. Much of this is common to both
general and life insurance. I would note that research and activity and the consequent regulation
around climate change is rapidly developing. Requirements will change over time and as actuaries
we need to keep aware of this development.

Investment performance

Economic growth and 
demand for insurance

Uncertainty around response

Insurance regulation

Mortality and morbidity

Product design & pricing

Reporting and disclosure

Reserving

Risk management 

Investment policy and ALM

Capital management

Financial & strategic 
planning

Figure 8. Climate change and life actuaries – who?
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To consider the potential scope of regulation and disclosure and how climate change might
impact it we can consider three groupings as shown in Figure 9. There are going to be those cur-
rent requirements that explicitly mention climate change as a consideration either for actuaries or
firms. But there are also implicit current requirements. For example, areas which require consid-
eration and identification of key financial risks. They may not mention climate change, but it
might need to be included because it might be a key financial risk in that context.

Finally, of course, we have current recommended or best practice, for example, around disclo-
sures. The main point is that when considering climate change, we need to think about all three
types of requirements.

I now move on to summarise some of the latest regulation and disclosure activity relevant to
UK insurance firms. Figure 10 describes the latest PRA supervisory statement. This is the latest in
a series of publications from the PRA and the Bank of England around their expectations relating
to financial firms, not purely life insurers or purely insurers, in relation to considering the financial
risks from climate change.

The bullet points in the Figure note the key four areas of expectation that they set out: gover-
nance, financial risk management, using scenario analysis and requirements around developing an

The level of regulation explicitly and specifically related to climate change for life insurance actuaries 
and companies is developing. In terms of the current status we can consider: 

• Explicit, Current Requirements: for actuaries - IFOA Risk Alert. For firms - increasing explicit 
references to climate change in pensions law and regulation may have an impact for some product 
lines. PRA expectations in SS3/19

• Implicit, Current Requirements: since actuaries and firms have explicit obligations to assess 
financial and strategic risks as a whole, are they adequately including consideration of climate 
change risk? What are their implied obligations to disclose climate change related risk / approach as 
part of wider shareholder reporting or to customers?

• Current recommended / best practice: eg TCFD disclosures, wider best practice around (non) 
investment in coal related industries. Firms’ practice and disclosure here may be impacted by 
external lobbying

…and regulators continue to engage on climate change risk 

Figure 9. Regulatory development and disclosure: where are we today?

SS3/19 sets out the PRA’s expectations on banks and insurers’ 
approaches to managing the financial risks from climate change. They 
see this as requiring a strategic approach and set out four key areas of 
expectation:

embed the consideration of the financial risks from climate change in 
the firm’s governance arrangements; 

incorporate the financial risks from climate change into existing 
financial risk management practice; 

use (long term) scenario analysis to inform strategy setting and 
risk assessment and identification; and 

develop an approach to disclosure on the financial risks from 
climate change 

How has your firm responded? How should you respond? 

•

•

•

•

Figure 10. UK regulation is setting out expectations for firms.
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approach to disclosure. I pose the questions at the bottom of the Figure: how has your firm
responded to this supervisory statement? What can you do to help in responding to it?

The other PRA activity which is currently in train is the 2019 insurance stress tests. This year
the PRA have added to their stress test the request to carry out exploratory climate change sce-
narios and for firms, in addition, to describe some of their work on climate change. These requests
have gone to a small number of life and general insurers.

This time, for general insurers, the requested stresses include shocks both to investment assets
and to claim events. For life insurers, for this exercise, only assets are being shocked.

Responses have now been provided to the PRA and those are currently under evaluation.
A summarised response is expected to be forthcoming from the PRA.

We should also note the activity of the Financial Conduct Authority (FCA) in relation to cli-
mate change. The scope of the paper that I have highlighted in Figure 11 is in relation to climate
change and green finance. It is therefore going to be of relevance to insurers, and particularly life
insurers, in relation to their investment strategies. This applies whether they are investing for long
duration insurance liabilities, or where they are providing retail investment products.

Those were some of the aspects of the UK regulation and how that it evolving. The TCFD has
already been mentioned with respect to disclosure. Figure 12 summarises the four pillar approach
that has been set out by the TCFD.

Just to reiterate, the TCFD is an international body. The idea is that it is proposing best practice
and a common structure for voluntary disclosures related to climate change for companies. Their
proposals apply to all types of companies, not just financial services companies. The guidance that
they provide includes sector specific guidance. These proposals are gaining traction globally as a
template for providing for disclosure.

As noted at the bottom of the Figure, actuaries might want to consider the information in the
disclosures both in relation to the insurer for which they are working but also in relation to com-
panies in which those insurers are investing.

Moving on, one of the further areas that we covered in the life insurance guide is in relation to
enterprise risk management. We see this as important because in life insurance, even if as actuaries
we are not yet ready or able to carry out detailed financial assessments of climate change impacts,
we can use enterprise risk management frameworks to help the business to understand the risks
related to climate change.

We will need such management systems to be flexible and responsive to emerging practice and
thinking. In Figure 13, we have simply drawn together some of the key components that any

FS19/6 sets out the FCAs actions and next steps following a discussion 
paper on climate change and green finance. The actions and next steps are 
to: 

consult on new rules to improve climate-related disclosures by certain 
issuers and clarifying existing obligations

finalise rule changes requiring Independent Governance Committees 
(IGCs) to oversee and report on firms’ ESG and stewardship policies, 
and separate rule changes to facilitate investment in patient capital 
opportunities

publish a feedback statement in response to a joint Discussion paper 
with the Financial Reporting Council (FRC) on Stewardship setting out 
actions to address the most significant barriers to effective stewardship

challenge firms on potential greenwashing, clarifying expectations and 
taking appropriate action to prevent consumers being misled

•

•

•

•

Figure 11. The latest FCA feedback statement is also of relevance to life insurers.
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enterprise risk management framework would typically have. For example, it will have require-
ments around governance. A firm will need an articulated risk management policy. It will poten-
tially use an Own Risk and Solvency Assessment (ORSA) and it will need to think about aspects
such as economic capital and continuity analysis.

So for each of these areas the life guide sets out how that particular area might include con-
sideration of climate change.

The key point here is to take climate change alongside other risks and build it into an existing
framework rather than try to treat it in isolation in a stand-alone structure.

Figure 14 shows an extract from the guide. The blocks on this Figure give some examples which
you can see in the guide about how climate change considerations would work for some of the
capital components.

Finally, one of the key aspects of the enterprise risk management framework in which actuaries
will typically be involved is economic capital management. Initially, you may want or be able to
carry out detailed financial assessments. But even if you are not ready to do such assessments what
you could do is try to map the relevant risks. Figure 15 illustrates this approach. The categorisa-
tions of risks along the top: physical, transition and liability risks, are typically associated with

• At an international level, the Financial Stability Board (FSB) has created the Task Force on 
Climate -related Financial Disclosures (TCFD) 

• The TCFD’s goal is to promote voluntary, consistent, comparable, reliable and clear disclosures 
around climate-related financial risk using a four pillar approach: 

• Supplemental guidance is issued at a more granular level, broadly categorised into financial and 
non-financial, with the financial sector further sub-categorised into banks, insurance companies, 
asset owners, and asset managers.

TCFD recommendations may be relevant both for life insurer’s own disclosures but also for the 
companies they invest in

Disclose the 
organisation’s 
governance around 
climate-related risks 
and opportunities

Disclose the actual and 
potential impacts of 
climate-related risks 
and opportunities on 
the strategy and 
financial planning of 
the business

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

Disclose the metrics 
and targets used to 
assess and manage 
relevant climate-related 
risks and opportunities

Governance Strategy Risk management Metrics and Targets

Figure 12. How is practice evolving on disclosure?

Enterprise Risk

Management

Risks from 
climate change

Governance and framework

Risk Management policy

Risk tolerance statement

Risk responsiveness

ORSA

Economic capital

Continuity analysis

Role of supervision

Applying ERM key principles

Figure 13. Developing risk management.
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climate change. We can try to map those against the risk components that you might see in an
economic capital model for an insurer which are shown on the left hand side of the Figure.

We are aiming to obtain some qualitative views as to which of these things are most material. Is
physical risk going to have a particular impact on longevity or on operational risk, and so on? This
ranking and identification of the key areas will help serve as a guidepost as to where to develop and
focus further activity.

The ratings in the figures are purely an example. The exact ratings will depend on the firm and
its business model. We recommend that an exercise like this can help insurers and actuaries in
moving towards modelling and climate change.

I will now handover to Yvonne (McLintock), who will talk to us about mortality considerations.

ERM Component Potential Climate Change Considerations
Governance and an 
Enterprise Risk 
Management Framework

The governance framework should enable climate change risk to be appropriately and 
proportionately assessed and included

Risk Management Policy The policy needs to outline how the firm manages each relevant and material category 
of risk and describe how it brings together tolerance limits, capital requirements, 
processes, and monitoring and managing risk.  Policies need to be flexible and 
extensive enough to incorporate climate change risk based on current understanding 
and as thinking evolves

Risk Tolerance 
Statement

Appropriately include climate change in the Risk Tolerance Statement, for example 
considering its impact on product types offered or not offered, the firm’s investment 
strategy for its shareholder investments or on behalf of clients, or climate change 
implications for its tolerance of demographic exposures 

Risk Responsiveness 
and Feedback Loop

Appropriately include climate change consideration in forward looking emerging risk 
assessment, current Key Risk Indicator (KRI) assessment and backward looking 
‘lessons learned’ from unexpected losses or control failures

Figure 14. Components of ERM – examples.

Example: A simple risk framework to combine climate risk factors with common insurance 
framework risks. This can help with ORSA and Economic capital considerations. Actual 
ratings will vary by firm and business model… 

Risk Class Physical Transition Liability

Market Yes Yes Yes

Longevity Yes Less material No

Mortality/Morbidity Yes Less material No

Lapse Less material Yes No

Counterparty Yes Yes Yes

Operational Less material Yes No

Strategic Yes Yes Yes

Reputational n/a Yes Yes

Figure 15. Risk identification.
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Ms Y. McLintock, F.I.A.: I am going to talk about some of the material in the modelling section
of the life practical guide. As it is a practical guide, I will do this by way of an example. I will begin
with a question: how can we start to understand the impact of climate change on insurance lia-
bilities that are contingent on demographic factors such as mortality?

One way to begin exploration is by scenario analysis. We will look briefly at some of the prac-
tical steps to consider. We start with multiple scenarios. With significant uncertainty, considering
a wide range of possible outcomes could allow a more considered direction later. The message is
not to narrow your options too early.

In regard to time horizons: is there a tendency to focus on the immediate period? Do we need
to look at projected scenarios beyond our immediate planning period? If we can paint a picture of
what might be on the horizon that can inform earlier action.

In regard to internal and external sources of information: can we ensure that climate change
considerations are on the agenda of any internal research and development teams, and that they
are given the right level of priority? Is the budget there? Can we contribute to and utilise industry-
wide thinking? What academic papers already exist and are being worked on that contain relevant
data or guidance?

In regard to management actions: we might want initially to think of a scenario without man-
agement actions but then consider what mitigations are already in place that will alter the outcome
of the scenario. As an example: is the product development team considering how existing prod-
ucts are exposed to climate change, and do they have an action plan to monitor exposure and
reduce it when and if appropriate?

In regard to limitations: we might not have all of the tools in our toolbox to achieve a perfect
analysis first time around so we need to try to identify the drivers of change on demographic
factors of interest including morbidity, mortality and longevity.

In the context of a mortality example, I will consider shocks and trends, physical versus tran-
sition and narratives not numbers as shown in Figure 16. Beginning with shocks and trends, is our
exposure primarily shock based or trend based or a mixture? Mortality shock risk could be due to
an exposure to extreme weather events, catastrophe type events, whereas mortality trend risk
could arise from exposure to increasing mortality rates linked to longer term temperature changes.

The balance between physical and transition might be different for different firms, so it would
be important to consider whether the risks and liabilities on your balance sheet are physical or
transition. This can help you identify possible pathways and the climate future where your balance
sheet is most exposed.

Sometimes considering narratives rather than numbers can be very helpful. As actuaries, it can
be very tempting to try to dive straight into the numbers in order to try to size the risk.

Shock (sometimes referred to as 
‘acute’) or

Trend (‘chronic’) type risks 

Shock: increased mortality due to 
extreme weather events

Trend: longer-term risk due to 
progressive changes in 

temperature

Physical: temperature related 
health issues due to extreme 
weather (pre-existing health 

conditions or vulnerabilities i.e. 
elderly populations) 

Transition: not material

Qualitative scenario analysis is 
an appropriate way to start 
understanding an insurer’s 

financial exposures to climate-
related risks

Consider how previous exercises 
and existing processes for 
identifying and exploring 

emerging risks could be applied 
to the risks arising due to climate 

change 

Shocks and trends ‘Physical’ and 
‘Transition’ Narratives not numbers

Figure 16. Considerations – examples for mortality.
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In emerging fields, however, it could work better to build up the picture gradually and this can also
help senior management to feel part of the journey.

Figure 17 is a reminder of the sort of RCP that were discussed earlier.
With those pathways in mind, let us say that the mortality risk at my company is all sitting

under physical. So I would consider the RCPs with high physical risk from climate change rather
than high transitional risk. Once I have identified the relevant RCPs, I would ask myself: what will
the operating conditions look like under each of those? What will the government look like? What
will climate change regulation look like? Will my customer base look different to what it looks like
today? Who will see value in my products? Will my company’s risk appetite change?

Once I have articulated that, I could then identify the future states that my company is most
exposed to. At this point, I could explore possible impacts on my mortality contingent liabilities.
For example, in my future state, will the government be funding the NHS?Will there be a focus on
preventative healthcare initiatives and wellness? As well as health, I think about my products. How
will my products have changed to meet the evolving needs of customers while still offering those
customers value and returns aligned with my company’s risk appetite?

This approach would leverage the internal R&D teams and other functions plus external
research which I touched on earlier. The outcome will be an informed, qualitative analysis that
can be used to start discussions with senior management about climate exposure.

It can also be used as a first step towards quantitative risk assessment. I want to use the assess-
ment to broadly segment my in-force portfolio by risk exposure. So I could perhaps segment by
age, location or impairment. I can then sensitivity test my in-force liabilities by stressing my mor-
tality assumptions in the segments that I have identified as being most exposed to physical risk.
I might even uncover some natural diversification benefits.

Over time, I can keep up-to-date with the modelling techniques and approaches in the area and
refine my quantitative analysis to take advantage of advances in approaches.

Overall, my final objective is to ensure that my pricing, reserving and capital resources are
sufficient to cover the risk.

Now I will discuss some of the modelling barriers. Figure 18 shows a few examples. There are
various aspects to consider regarding the data: what can I infer from my historic mortality data?
How long is the data history? What about data by region? Would I need to use various sources?
Are those sources consistent? Are they compatible? Are they even credible?

Figure 17. Representative concentration pathways.
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How would I distinguish the impacts from climate change from other drivers of change? For
example, if I suspect a loose correlation between increasing mortality rates within a year and the
number of days that fine particles in the atmosphere exceed the legal limits within that year, do I
attribute this to climate change or could it be explained in a number of other ways?

I would need a lot more granular data in order to answer such questions.
There are also various aspects to consider regarding the time horizon. There is significant

uncertainty in how the effects of climate change will emerge over time. My model needs to be
flexible so that it is possible to set assumptions so that the model remains stable, regardless of
the horizon that I choose to use.

There are a number of factors to consider regarding models and parameters: is my model going
to behave? As new data emerges, I want to update my model. Am I going to have jumps in my
results with unnecessary volatility until my model settles down?

I will leave you there with not many answers, but many things to think about. Thank you.
The Chairman: We are now going to move into an interactive element of the evening. David

(Ford) and Mark (Rothwell) are going to take us through some questions to try to gain some
feedback from you as to your preferred technical support.

Mr Ford: We are hoping to pose three questions and we are presenting a range of options for
each. It is essentially going to be a multichoice exercise.

The first question is shown in Figure 19.
Mr Rothwell: The clear winner amongst the responses appears to be C: lack of case studies

from other firms or external providers with a figure of 35%. There are also significant votes
for B and for E.

Mr Ford: We do have Questions and Answers at the end. It would be helpful for those people
have given particular responses to each of these questions to make some comments on them.

Data

Limited availability of demographic data 
that would allow any assessment of the 
impacts of climate change historically 
Sources of global demographic data: 

few are generally accepted as credible
Not rich enough: true of many emerging 

fields where it takes time for practitioners 
to challenge the data and form a view on 
its reliability

Time horizon

Significant uncertainty related to how 
the effects of climate change will emerge 
over time
A flexible model that can be applied 

over different time horizons is needed. 
However, it is difficult to build a model 
with parameters and variables that 
remain suitable and stable over different 
time horizons 

Models and parameters

The best models are robust i.e. they 
react well to new information and have 
proven predictability power when back-
tested over different time periods
When modelling impacts to mortality, 

there is an intermediate step in 
interpreting the correlation between 
parameters derived from observable data 
collected from the wider environment and 
parameters concerned with the impacts 
on health

Figure 18. Modelling barriers.

Questions on technical support

1. What are the most significant barriers to developing a 
narrative for the potential impacts of climate change?
A. I don’t know where to start!

B. Lack of a framework within which to develop this

C. Lack of case studies from other firms or external providers

D. Insufficient time and resource

E. Insufficient internal engagement Figure 19. Barriers to developing a narrative.
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The next question that we want to ask is what would be the enablers to allow you to start to
quantify the potential impacts of climate change in your firm? The alternative answers are shown
in Figure 20.

Mr Rothwell: The most popular answers, with about 28% each, are B and E. There are also
significant responses for C and F, but very little for A and D.

Mr Ford: The final question is about how the IFoA might help in this area. The question and
the answers are shown in Figure 21.

Mr Rothwell: The most popular answer with 35% is B. The other answers all have responses of
over 20% so there is fairly broad support for all the alternatives.

The Chairman: Mark (Rothwell) is going to outline how we can communicate the climate risks
to stakeholders.

Mr Rothwell: Communication can be challenging when we are talking about climate change.
Broadly, there tends to be a number of different ways of influencing the people with whom we talk.

As actuaries, we rely very much on a logical and numerical approach.
That does not necessarily work with everyone. We can think about whether we have rapport

with the other person so they can trust our advice or whether we are appealing to their own belief
systems or even to their self-interest. These are perhaps important approaches when it comes to
thinking about issues like climate change.

There was a lot of misinformation in the press or on social media about climate change 10, 15
or 20 years ago. People have often put themselves into a camp of believing climate change or not. It
is very difficult to move away from something that you have built into your own belief system.

It is like persuading someone to change which football team they support. You can provide all
the evidence that you like as to why they should pick Manchester United and not Liverpool, but it
is not going to happen.

Climate change is what we might call a wicked problem. Wikipedia defines a wicked problem as
“a problem that is difficult or impossible to solve because of incomplete, contradictory and chang-
ing requirements that are often difficult to recognise. Moreover, because of interdependencies, the
efforts to solve one aspect of a wicked problem may reveal or create another.”

Questions on technical support

2. What are the most significant enablers needed for you to be 
able to quantify the potential impacts of climate change?
A. Knowing where to start…

B. Availability of relevant underlying research

C. Sufficient time and resource to engage with the underlying research

D. Availability of solutions from external providers

E. Time and resource to apply this to our business model and risk profile

F. A consensus view on the potential impacts of climate changeFigure 20. Enablers for quantification.

Questions on technical support

3. How might the IFoA help you in identifying and assessing the 
potential impacts from climate change?
A. Provide a digest and links to relevant research

B. Establish working parties to consider specific risk factor impacts

C. Create discussion forums around specific risk factors

D. Commission research from relevant expertsFigure 21. How might the IFoA help?
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We see these characteristics with climate change. We might try to solve one aspect of climate
change but we do not know whether it is causing another problem somewhere else. For example,
we believe electric vehicles may be the way forward to prevent fossil fuel emissions, but in the
future there are climate risks associated with the production of the batteries and in the manufac-
ture of the vehicles.

There are all sorts of similar complex issues. For example, we could say that we should avoid
too much beef or dairy but one of the things that I scratch my head about is do I put butter or
margarine on my toast? I have a choice between dairy or palm oil but I do not know the right
answer. Those are the sort of things that crop up and people do not necessarily know all the right
answers. Therefore it is very easy to deny the underlying issue.

The IFoA published a paper back in March, “Climate Change Factors – an Introduction”
(IFoA, 2019) which is a very good read. It says stakeholders may have hugely different views
of the problem. They all think of different issues and solutions. The problem may never be solved
definitively and may require changing resources through time to be addressed. This means that it
is hard to define, understand and predict the risk before suggesting possible solutions. These sol-
utions then are unlikely to last forever. At some point new solutions may need to be found.

The things we can do today to solve climate change may not be the eventual best practice.
I guess an important issue is whether this observation stops people acting. Generally, best practice
has to evolve over time. We have to set ourselves out on a course of action but there needs to be a
feedback loop which checks that we are on the right track.

When we are talking about climate change, we need to think about what helps people to be
engaged and what stops engagement. The March paper that I mentioned talks about five things
that stop engagement. They call them the five Ds: Distance, Doom, Dissonance, Denial and
Identity. There is some licence on the last one with the second letter being used.

Distance refers to the idea that climate change is not immediate and it is going to affect the next
generation not mine.

Doom refers to the idea that if the world is going to end that stops people from acting.
Dissonance refers to the idea that people feel that they cannot make a difference. There is clearly
a close link between doom and dissonance.

Denial refers to the idea that people may feel that climate change is not their problem or that
they might even benefit from it. Some politicians, for example, may take this view.

Identity refers to links to people’s belief system. Climate change may contradict their own belief
system.

Denial happens when climate science rubs people up the wrong way and is a threat to
someone’s world view. That could be personal or institutional. Social media supplies opportunities
to spread disinformation.

The five Ss describe how engagement can be encouraged. Social is about building rapport and
talking about the issue. Support is about emphasising opportunities to do something about the
issue. Simple refers to using simple nudges to keep people moving in the right direction.
Signal refers to showing visual evidence of progress. If someone can see over time how their car-
bon footprint has fallen, for example, it helps build positive feelings. Story refers to telling positive
stories about what has been done.

Dealing with denial may involve appealing to different aspects of a denier’s own values and
beliefs and not just relying on logic.

The Chairman: That concludes the presentational element of this evening. A questioner has
asked whether the responses to the polls indicate that the majority of actuaries are waiting for
someone else to tell them what to do.

I mentioned in my introduction that some of the practical guides are meant to try to stimulate
thinking rather than provide direction.

Mr Ford: I hope those actuaries who are still waiting for somebody to help them on this are
seeing some ways of thinking and structuring their first steps. It means thinking about the risk
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management framework that you have seen from the GI guide or thinking about that mapping of
physical transition and liability risks to economic capital as we have highlighted in the life guide.
That might help you to engage with senior management.

Mr Rothwell: From my perspective, I guess that there is a lot to be gained from building your
own awareness of the materials that are out there and things that can help you. The practical
guides provide some relevant assistance. As David (Ford) said, they are not intended to be pre-
scriptive but they are an aid to help you develop your own knowledge. There are links within them
to some of the things that we have found most useful in terms of building our knowledge. This is
moving forward apace and it is worth keeping up to speed.

The Chairman: Maybe I could pose a slightly different question to Yvonne (McLintock). One
of the barriers that was cited was the lack of case studies. You started to talk through a practical
example of how longevity could be considered. Do you want to expand on how that could be
developed into an example that might help others to begin thinking about how they could start
stress testing their assumptions, building climate risk into their thinking?

Ms McLintock: It came out in the answer to one of the survey questions that there is caution
around whether there is enough research and data available. One practical step would be under-
standing what your internal risk and development and data analytics teams are planning to do
over the next 12–18 months, really pushing that and agenda making sure it has visibility.

That relies on a lot of senior management engagement as well. There is a good opportunity if
your company has set up a climate change committee, making sure that the chair is a suitably
accountable person who really believes in this and wants to do it correctly.

The Chairman: We are ready to open up to questions from the floor.
Mr M. G. White, F.I.A.: I would regard a consensus view as dangerous if it stops thought. In

other words, a continuation of scenarios, especially financial scenarios, would, I think, cause peo-
ple to lose sleep and review their approaches.

Mr Rothwell: That seems a fair comment. I guess we talked a little bit about how best practice
might evolve over time. A diversity of views will help to create a sort of genetic discovery of where
best practice might lie. It is dangerous to coalesce around one view too soon.

The Chairman: David (Ford), do you have any thoughts on the relevance of investment returns
within this particular framework?

Mr Ford: Clearly, the risk of long-term investment returns being disappointing could be an issue
here. I think that was picked up in the life guide when it discussed the five key categories where climate
change might impact. I suggest that people should be looking at that and appropriate roles in order to
understand those investment performance aspects. I would also note that enterprise risk management
and economic capital are part of the framework in which you will pick up these aspects.

As regards the specific detailed points about modelling investment returns, I would say that
there is an element of “watch this space” in relation to the practical guide for investment aspects.
When you look at the life guide, and maybe the general insurance guide as well, you will not find
massive amounts about investment, although we do pick up some of the aspects, because of the
three-way split by discipline.

Mr N. S. Spencer, F.I.A.: One thing I was trying to think of as kind of potential transitional
issue might be air pollution. Does the panel think we have done enough work thinking about what
the consequences of transitional change are for air? For example, the consequences if we move to
electric cars and away from the internal combustion engine. Should this be an area of focus for the
IFoA in thinking about impacts on mortality and morbidity?

Ms McLintock: We have not investigated any of those potential spin-off research areas in great
detail. Our guide concentrates more on breadth of thinking. Air pollution, however, would be a
good contender for a long list for consideration as one of the next areas of research.

Mr Rothwell: I think in a sense, in the climate change practical guides, we have tended to draw
a distinction between air pollution and climate change. Within air pollution, you might, for exam-
ple, think of diesel emissions within London.
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Clearly, the sorts of issues we discussed in terms of transition risk for climate change apply in
the field of air pollution as well.

Things like the transition to diesel-free emissions or banning diesel emissions within city
centres are transition risks just as much as some of the transition risks that are specifically linked
to climate change.

The Chairman: It is probably worth adding that a number of spin-off guides were written to
supplement one of the previous practical guides to defined benefit pension schemes. One of these
supplementary guides focused on mortality and longevity issues and associated issues, such as air
pollution, were also covered within that guide.

Mr R. W. Baird, F.F.A.: With so much uncertainty, surely the biggest issue is that we do
nothing? While we are talking about financial risk, for which we are well qualified, are we not
also talking to experts in wider fields where we can help to generate greater risk awareness?
We do not want to leave this until it is too little too late. We could certainly help in supporting
risk analysis for other wider field’s analysis of climate risk.

Mr Ford: I agree that understanding and, as appropriate, working with other disciplines and
other fields is important. I would say that within the actuarial profession we are trying to do this.
For example, we have just mentioned that there is a very good paper on mortality considerations
produced in relation to the guidance for pensions actuaries. I would certainly say to look at that.

Equally, we should be looking at considerations for investment managers and some of the rel-
evant documentation, where they are providing frameworks, say, for trustees and investment
managers, about how they might consider aspects of climate change.

The Chairman: I think that it is worth adding that one of the initiatives that the resource and
environment board has undertaken is to look to work in partnership with a number of other
organisations. We run webinars in conjunction with the likes of the Principles for Responsible
Investment (PRI), with environmental managers, plus a couple of other organisations, looking
to leverage the expertise that has been developed by other professional bodies.

Are there any other questions?
Miss T. Zalk: My first three questions are more on the general insurance guide.
I did not see mention made of the purpose of insurance or actuaries. To put it another way, will

insurance still have a reason and a social licence to exist? Realistically, the observance of norms
which all insurance relies upon, for example, manageable levels of insurance fraud, may disappear.

Although nonlinearity was mentioned, and also the issue of whether data would be used appro-
priately, I did not note any systems dynamic thinking, or this approach mentioned as a potential
way of approaching the issue.

Has the role that insurance as an industry has played to date been considered? What I mean by
that is insurers have been insuring a number of industries and activities that have been contrib-
uting to climate change. We can consider the impact, for example, of a relatively recent policy
decision to stop insuring coal plants.

Then I have a specific question for Yvonne (McLintock) and David (Ford). Has their guide
included a reference to the global resources observatory project? I have seen in this presentation
and other analyses an approach where people look at the IPCC report and try to get a handle on
climate change. Then they look at their business model and their products. They try to do a map-
ping exercise, missing out the middle part of what does the world look like. They do not consider
how fragile certain places are already. They then take the perspective of considering how climate
change risk and potential events can impact a business model.

The Chairman: Mark (Rothwell), I am going to come to you first to answer the questions on
nonlinearity, the social licence of actuaries and conflicts within the insurance industry.

Mr Rothwell: Some of those points highlight just what a big topic climate change is for insur-
ance. We can talk of climate change in terms of two different overlapping aspects. One is around
understanding the financial risks that arise from climate change. The other is related to the social
good, public interest and what we should do from a moral standpoint.
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I guess many of the guides consider aspects that are very specific to the role that actuaries play
within companies. There is also a whole world out there in terms of what is socially good. Each
individual company should be taking its stance with respect to social issues.

As actuaries, we can still point to the relevant risks that can arise from that such as reputational risk.
In addition, we can still play our own roles within companies in terms of pushing for the social good.

The Chairman: Yvonne (McLintock), I will come to you to pick up on Tracey (Zalk)’s ques-
tion. Please could you think about the idea of nonlinearity and the idea that climate change sits
within a complex global system and what impacts might be felt in multiple dimensions?

Ms McLintock: David (Ford) will correct me if I am wrong, but I do not think we quoted the
global resources observatory project you mentioned. I should be very interested to look at that
study. I completely agree that there is an important middle step to tackle as part of the analysis.

There are examples of modelling where we try to break down the correlating factors and that
analysis is moving in the direction of the machine learning area. In theory, if the data and research
were there to support expert judgement setting of parameters, you could apply something similar.
I do not think it is necessarily a new technique. It is a new application of existing techniques. In
other areas of mortality modelling, trying to model longevity trends, for example, we have seen
benefits for early advocates of certain ways of doing things. The early studies are published and
benefit from academic and wider critique. Then shortcomings in the models are fixed by other
people and you have a nice evolution of practices. In my view, that is ideally what should happen
with climate change research, although I am also cautious about the possible shortcomings of
people converging on one way of doing things which were mentioned earlier.

Mr Rothwell: I believe that the General Insurance Board is setting up a new working party on
general insurance for social good. If you have an interest in the area, then consider volunteering
for the working party.

Mr Ford: I would confirm Yvonne (McLintock)’s point. We have not specifically picked up the
global resources observatory project in the paper. I think, necessarily, we have had to put a dis-
claimer in the paper and the life guide that there is a close off date. Things keep changing in this
area, and one of the things that I did mention in my slides is that, as actuaries, we need to try to
keep abreast of ongoing developments, whether it is to do with regulation, modelling, or other
aspects relevant to climate change.

The Chairman: I will address one final question to the panel myself.
If there was an Extinction Rebellion within the actuarial profession, what radical things would

it be doing?
Mr Rothwell: I do not think there is an easy answer to this question. I tend to think that the

Extinction Rebellion is a response to a frustration that not enough is happening. Maybe we should
be challenging ourselves. Are we doing enough? Are we highlighting enough? Is there enough
focus being placed on the financial risks, both in the short term and the long term that arise from
climate change? Are we understating it?

That ought to be the challenge for us. Let us not reach the stage where a degree of frustration
forms an actuarial extinction rebellion.

The Chairman: David (Ford), what is your one radical suggestion for the actuarial profession?
Mr Ford: As Mark (Rothwell) says a body like Extinction Rebellion is perhaps motivated by

frustration. It is a body that is pushing for very radical, high speed, change. From the actuarial
viewpoint it maybe does come back to the question of how quickly are we looking to support or
respond or anticipate change and to take action in relation to climate change?

The Chairman: Yvonne (McLintock), being radical, what do we need to do?
MsMcLintock: Being radical would be not accepting “No” within your company. If you do not

have sufficient buy-in, to push something forward, organise a grass roots movement to force your
voice to be heard.

The Chairman: Thank you very much. I will just sum up what we have heard this evening,
Mark (Rothwell) started with a recap of the evidence of climate change. To my mind it is
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significant. It points to an increasing likelihood that environmental limits, in this case in the form
of climate change, are going to impinge directly on our social, environmental and financial sys-
tems. Therefore the work that we, as actuaries, do is not just going to be related to physical impacts
but also to policy and regulatory responses. Mark (Rothwell) and David (Ford) both touched on
the responses of the regulators.

Mark (Rothwell) also discussed the general insurance perspective. He noted the historic trends
have seen much change, and if we are reliant on historic data we may need to adjust that data. He
also reminded us that new sources of risk may emerge. That is something to which we are used but
we need to be aware that the pace of change may well accelerate whether due to climate stress or
through the transition to a lower carbon economy.

David (Ford) highlighted the issues affecting life insurers and started to draw out some of the
connections between the underlying environmental, social and economic and regulatory drivers of
change and how they can feed through to different areas of the work of actuaries.

The important thing to my mind is that regulatory change is heading in only one direction. As
knowledge is gained, so regulatory standards are likely to be raised. It is also going to affect all
areas of actuarial work.

Yvonne (McLintock) talked about considerations of climate change within the mortality con-
text. She highlighted that practitioners can perhaps start with simple, qualitative approaches
before moving on to quantitative scenario analysis, particularly as data becomes more available
and the understanding of climate change evolves.

Finally, Mark (Rothwell) talked about how to communicate with clients about climate change.
This to me is the biggest challenge. Climate change is something new for actuaries. It is not some-
thing that we were taught within our educational syllabus. We are having to become used to dis-
cussing it with clients.

But how do we learn? We learn by doing. We learn through discussion with our peers and our
clients. Through that discussion, and through that shared knowledge and the case studies as they
emerge actuarial methodology is going to continue to improve. Consequently, we can perhaps
contribute meaningfully to the debate and the response to climate change.

May I close by saying that the Resource and Environment Board is very active in this space. We
are sponsoring tonight’s sessional event. We are continuing to add to the discourse on this topic,
holding more events in the future.

It remains for me to say thank you all for your time this evening and for your input, both
through the online polls and questions from the floor. Thanks to the staff of the IFoA for making
sure that everything runs smoothly. Most importantly, thanks to our three speakers and the mem-
bers of their respective working parties for all the effort that went into producing both the life and
the general insurance practical guide.
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