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O that we now had here
But one ten thousand of those men in
England that do no work to-day!

: (paraphrased slightly)

“Nah, bro! We’ll be fine ©

We’re the people with the right tools.
And this is about survival.

It is our DUTY to try
If we fail, then at least we did try, and
Not just for us...and if we succeed then

How few we are didn’t matter...

We lucky few...We band of brothers...”

Inspired by Henry V, Act 4.3
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Net CO, emissions (GtCO5)

140 D: ta: SSP database

100 -

50 1

Scenario group
Forcing target and temperature range in 2100

=~End-Permian extinction

#0Oceans release methane
#Desert rainforests

#Conflicts over scarce resource
#Global economy stops clearing

Wim2 (1.7-1.8°C)

1.9 Wim2 (1.3-1.4°C

d Carbon-cycle reverses (2050)
Pr(avoid|>2 C)=low
eedback kicks in

Potential mass starvation
Mass migration

Pr(safe-ish).= 93% - 2003-like heatwaves
IFF emissions reduce by ; the norm

60% by2030 Six Degrees — Mark Lynas 2008
But uncertainty is not a good reason for inaction °
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“The downside is devastating

and undiversifiable 7 s..sreson rra
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‘ Once climate
change becomes a

defining issue for
financial stability,
it may already be
too late.”

Mark Carney, Tragedy of Horizons, 2015




13/08/2020

The
regulator
IS

deeply

concerned
(See PRA SS 3/19)

MY CONCERNED FACE

Why?

PRA SS 3/19 (climate change governance) and CP 22/19 (PPP)

“Climate change, and society’s response to it, present financial risks which are relevant to the PRA’s \

objectives...”

“ORSA...should include at a minimum...all material exposures relating to the financial risks from

climate change”

“... few firms are taking a strategic approach that considers how actions today affect future financial

risks.”

“...(robust) governance...embed climate change into existing risk management...”

&..use long term scenario analysis to inform strategy” j

13 August 2020 12
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TCFD | Financial Stability Board spin out

“Increasing transparency makes markets more efficient, and economies more
stable and resilient.”
Michael R. Bloomberg, Chair TCFD

Taskforce

Co-chairs

Mark Carney

Mike Bloomberg

+

Cross-sector:
Data users
(including Aviva!)
+
Data preparers
+

Scientists

Not only are we long-term
investors with a
responsibility to act
sustainably, we are also
there to protect our
customers against the
adverse impacts of climate
change itself.”

Maurice Tulloch, CEO, Aviva

20
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Measurement is the first step to management

Describe

the Management
system Cg;é{:'
\ » /
context
)‘zﬁﬂk? Institute
[ and Faculty
\ ﬁd of Actuaries

21

But you need to understand what you’re looking at...

Describe
the
system

Risk
Management

\ Cycle

Wider
context

%S
f
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3 Pillars of climate change’s financial impact

Transition +
Risk g’ .
., [ Physical
8’ Risk —
= Litigation <
= ] S
o Risk 5
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9 south pole

Physical risk: leveraging catastrophe models

Future changes in windstorm for Great Britain

== Nochange == RCPB8.5

Future Return Periods

20 40 60 80 100
Historical Return Periods B Institute

;zk.\ and Faculty
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9 south pole

Physical risk: leveraging catastrophe models

Future change in floods for Northumbria in 2050
== Nochange == RCP8.5

100
s

50

Future Return Periods

25 —

20 40 60 80 100

Historical Return Periods
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Potentially
$1000bn+

3 ¢ B } .

300" n ‘ ' |
1

29

There is greater cost from inaction

PV(physical risk) > PV(transition risk) [HEaASHESH
RISK

Cost of inaction

Cost of putting things right

30
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What the modelling tells us

» The output is decision useful, despite the uncertainty

- Simple actions can have large impacts

— Typical of first passes through unmanaged risks

* Modelling sophisticated but immature

— How useful are dollar losses given the huge modelling uncertainty?

* Learning to interpret the data e
o
)

Institute
and Faculty
of Actuaries

— Expert insight, pragmatism experience required.

S

31

“The how-to bit” - Aviva’s TCFD journey: Governance

+ Executive sponsors

Run out of Risk function

* Very wide participation

— Investment | Actuarial | Underwriting | Reinsurance
Risk | Public policy...

« Governance in line with risk calibration
— Expert judgement panels
— Robust challenge from wide body of stakeholders
— External expert input and specialist review %55

&)

&
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\

Describe

the
system

Wider
context

~ Institute

and Faculty
of Actuaries
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“The how-to bit”

The modelling is specialist and non-trivial

Growing number of specialist vendors

Physical risk looks similar, but is different, to catastrophe modelling

Time horizon and use of output

Transition risk requires strong (equity/credit analyst) skills in:
Cost projection
Company valuation
Instrument valuation

Scenario analysis

Institute
and Faculty

Litigation risk requires deep legal, policy and climate change of Actuaries

34
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— Transition risk data is a challenge, so proxies needed
— Based our analysis on ND-GAIN, but room for improvement

— Location and building type needed for physical
— Opaque and complex exposure to climate change

— Large portfolio exposures

“The how-to bit” — Data is crucial
« Listed securities are relatively easy

* Unlisted less so
- Real estate-linked
« Sovereigns is a puzzle

“The how-to bit” — Outputs by pillar

* Dollar “losses”

— Be wary of Climate “VaR” measures, is it a Value at Risk or stressed value?

— Take time to due diligence the modelling

— How meaningful/useful is a dollar loss?
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— More intellectually honest? More useful?

* How will we use this data?

— Share it and walk through

beS,

a2
¢

+ How trustworthy is it for BIG decisions?
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« Litigation risk not quantifiable

36
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“The how-to bit” - Aggregation

* Borrowed from our Operational Risk modelling

‘ﬁ
)

Transition Risk

t [ 1 1
Sectors Sectors Product Lines
Energy - Energy -H
| - Transport - Transport & rcial
. |

==

Physical Risk

Sectors Sectors Product Lines
- Energy - Energy - Home
- Transport - Transport - Commercial

Equities
—
Impact Impact
° BayeS|an netWOI'kS Overall Assessed
Climate Change
— Map together interactions g
1
. +
— Better reflect uncertainty 1
— Provide overall exposure figures and granular attribution IIIII'I
37
Stepping through...
Describe
the
system ,
Risk
Management
Cycle
Wider
context X
* 24@&; Institute
;x S\ | and Faculty
o520 | of Actuaries
38
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“The how-to bit” — The “use test”

* Feed up into ALCO/Board/Exec
— Huge education piece
— Named senior manager responsible
* Run out of Risk function
— Risk appetites
— Data services to other teams
* Funnel down into investments, underwriting/pricing
— Interpreting data and risk appetite statements

— Converting to portfolio metrics/mandate requirements

285,
R

Institute
and Faculty
of Actuaries
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Unmanaged risk profiles - GHG Emissions
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70% of portfolio emissions intensity in top 10%
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Using Z-scores to look passed spurious precision

Overall climate exposure
Cllimate exposure Z-score

L LA
¢&4 bhpoitliton

ENEN

Skewed distribution: 15% of stocks account for 50% of risk

41

Using Z-scores to look passed spurious precision

Companies’ alignment to a less hot future
Warming potential Z-score

.

W

TATA STEEL

O

Arcalorniital

e84 bhpoitiiton

//CETIEN

30% of portfolio holdings are transition-risk accretive

42
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Using Z-scores to look passed spurious precision
Physical Risk is generally more symmetrical

100%
0%
BO%
70%

L

LojengaHiclim

60%
S0
400
0%

% of portfolio holdings

(ofmmon affohmon
i 1)

ofe ASML

Companies with long/complex supply chains and located in high-risk

20%
106

0%

-3.0 -2.0 -1.0

areas need a closer look

So what do | do with “immature modelling output”?!
It’s all RELATIVE

* Hot spotting
— Identify names/sectors for deep dive

by Risk/Asset managers

* Needs a close and expert look
— Many assumptions embedded in u "ﬂmﬂ

climate change models

+ Challenge your asset manager to up their game Es
— Redesign mandates [?ix&\

$E0\ 3

&
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“The how-to bit” — Open issues

+ Confusing precision with accuracy

IEA derived scenarios

+ Analysis of sovereign exposure

Regulatory intervention

+ Carbon price rises
— What/when/how?

Integrating more deeply into SAA

— Requires climate-change aware economic models

Return

20.0%

17.5% -

15.0%

12.5%

10.0%

2%

I
%@@&s‘ Institute
a d Facult:
FXOEN | sre oy
45
Stepping through...
Describe
the
system :
Risk
Management
Cycle
Wider
context X
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| Aviva Group

Problem/need

“What on earth do we do about our exposure to climate change?”

Process

Worked with climate scientists, investors, underwriters to develop a climate change
strategy that positions to the business to respond to climate change

Solution
Aviva’s Strategic Response to Climate Change (2015)
The 2020 update is in the final stages of governance and has moved on considerably...
Institute

and Faculty
of Actuaries

47

Integrate climate risk in investment (and underwriting) considerations

Invest in lower carbon infrastructure

@@ Support strong policy action on climate change

@ Active stewardship on climate risk — actively engaging with companies

Divest, after engagement, where necessary

48
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Aviva France

Problem/need

Following their Article 173 (climate change) disclosure Aviva France understood better
their exposure to climate change the demands from their customers for products that
address it. They asked Aviva Investors for a fund to bring this to life.

Process

Close collaboration to develop a number of ESG solutions that meets investment needs
combined with meeting low carbon outcomes

Solution

Delivered a number of solutions that allows Aviva to improve it's overall carbon footprint

Institute
and Faculty
of Actuaries
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Shareholder Resolutions (SHR ESG disclosure
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1IGCC (20 cos);
CA100+ (160 cos)

/ Collaboration
1}/

Industrial scale requests
CDP’s Investor Action (1300 cos);
CDP’s disclosure (6000 cos)

Market Reform
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and Faculty
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A possible shape for best practice? «,;

Measure

Understand

Best
practice
cycle? -

. ) investments
Risk man ]

integration underwriters
accountable

Governance
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Insurance is pivotal

INVESTOR UNDERWRITER

2,

R

Institute
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1) Why? It's systemic and the PRA have high expectations
— The PRA are paying attention — read SS 3/19

— Measurement is the first step to understanding

— It is unambiguously part of the prudent person principle.

2) Why? The greatest cost to shareholders and customers is from inaction

3) How? First Measure. Then Do.
Plenty can be done by taking an active approach to asset ownership

56
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Some further information

57

{/G Institl_LJte
':(«-r ﬁ and Faculty

of Actuaries

A Practical Guide to

Climate Change for Life
Actuaries

by David Ford (Chair); Bradley Ashton; Kyle Audley;
Marjan Qazvini; Yixuan Yuan; Yvonne McLintock

Institute
and Faculty
of Actuaries
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“Our greatest fear should not be of failure,

but of succeeding at something

that doesn’t really matter”

Bruce Lee 194 73

Questions

The views expressed in this [publication/presentation] are those of invited contributors and not necessarily those of the IFoA. The IFoA do not endorse any of the
views stated, nor any claims or representations made in this [publication/presentation] and accept no responsibility or liability to any person for loss or damage
suffered as a consequence of their placing reliance upon any view, claim or representation made in this [publication/presentation].

The information and expressions of opinion contained in this publication are not intended to be a comprehensive study, nor to provide actuarial advice or advice
of any nature and should not be treated as a substitute for specific advice concerning individual situations. On no account may any part of this
[publication/presentation] be reproduced without the written permission of the IFoA [or authors, in the case of non-IFoA research].

Institute
and Faculty
of Actuaries
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APPENDIX:

Climate change
psychology

Institute
and Faculty
of Actuaries
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" What is the link?

The Oracle — The Matrix

31
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(Know thyself)

13 August 2020

Know thyself

How we are wired to ignore climate change

George Marshall
Humans are irrational
— Unlikely to respond to long term risks

— If not aligned with short term reward systems/biases

Psychology of how we condense our world and react to
disasters:

Framing effect
Confirmation bias

Abstraction / Distance

Don't even think about it — George Marshall

13/08/2020

DON'T | WY 00t
EVEN BRAINS
ARE WIRED

THINK

T0 IGNORE

ABOUT | oy jyare

IT | CHANGE
GEORGE MARSHALL

2,

&
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Framing

Confirmation

L

bias

Iconic, local, su
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Ridiculously cute

\-.

¥ ;
J _I‘lr
. ol
! o .'". / S

Iconic, sudden, huge, immediate, visual...
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an

A GLOBAL

Immediate Existential Threat

Charismatic figurehead
(first selfie? Imagine Churchill on Twitter!)
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People hate and
fear change.

Unless it is
obvious it is
about survival,
then we are
masters of
adaptation.

6059 184
i EH]
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RING OF
- ACHANGE
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They lose the day in expectation of the night,

and the night in fear of the dawn.
Seneca 4BC-61AD

Our greatest fear should not be of failure, but
of succeeding at something that doesn't

really matter
Bruce Lee 1940-1973
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