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How did we get here?

' ‘ “ ;
208 G Torion UK L Conteid nd rion ory. A -Gl Chrge Sesion ey 2018 4



01/02/2019

1. Today’' s atmosphere |
human history, pre-history and beyond

Olduvai stone chipping tool — 1.8 million years old
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3. We are already experiencing physical and
transition risks, which will increase
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Transition risks

RWE Share Price Euro electric sector write downs
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Climate risk and capital
markets
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Financing sustainability —a oncein a
civilisation opportunity?

The world is expected
. to invest around
US$1.6 trn Opportunity US$90trn
of current energy-sector
assets, particularly coal
mines, may be stranded
in the transition to a low
carbon economy?. 1 CLIMATE
Bill for destruction ACTION
caused by hurricanes Harvey
and Irma estimated

An estimated

in infrastructure over the
next 15 years, more than
is in place in our
entire current stock

The global South wil {Gime

account for roughly
two-thirds of global
infrastructure investment
i around

US$4trn

to be between?
US$65-$190bn @

per year® Limiting emissions to
achieve the Paris goals
could save

In 2017, the devastation
from extreme storms and
flooding in South East
Asia impacted over

16m

people?

500m

people from being
impacted by sea
level rise*

=
1 Catbon Tracker, Mind the gap: the $16tilion energy transition risk, March 2018
2Four Twenty Seven, Deutsche Asset Managemen, Measuring Physical Climate Risk in Equity Porfolios, November 2017
©2018 Grant Thomton UK LLP. Confidential and information only. 3New Climate Economy, The Sustainable Infrastucture  Imperative,  October 2016
4 Climate Cental, Mapping Choices: Carbon, Climate and Rising Seas, November 2015
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Three types of climate risk were outlined by
Mark Carney in 2015

l'n his 20 Beakngtlee gagddy of fiie horizono , Mar k Carney desc
categories ofrisk arising from climate change, these being physical, transition and
liability risks.

U Theserisks were further outlined by the actuarial professionin a risk alertto all actuaries in
May 2017.

1. Physical Risks (eg flood, wildfire, drought etc)
- the risks arising from potential degradation to physical assets

2. Transition Risks (eg stranded as sets)

- risksrelated to the potentially rapid reduction in the market value of, or income generated
by, assets

3. Liability Risks
- risks relating to parties w ho have suffered damage or losses fromthe effects of climate
change and seek compensation
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http://www.bankofengland.co.uk/publications/Pages/speeches/2015/844.aspx
https://www.actuaries.org.uk/news-and-insights/media-centre/media-releases-and-statements/ifoa-warns-climate-change-financial-risks

ESG/climate are rapidly entering regulation

A selection of key regulatory policy and corporate initiatives are shown below. The pace is now remarkably swift for
regulators and firms and individuals which fail to recognise theimportance and magnitude of this change risk far more
than just their reputation if they are slow to adapt.

September 2015 June 2017 November 2017 January 2018 April 2018 June 2018
Mark Carney Financial Stability Environmental Audit EU Expert Group UN Environment DWP/UN
Breaking the tragedy of Board The EAC launches a Final Report by the EU Final report with DWP consultation on

the horizon i seminal Taskforce on Climate Green Finance inquiry to on Sustainable Finance recommendations on the Occupational
climate change and Related Financial scrutinise the setting out strategic aligning the financial Pension Schemes
financial stability speech Disclosures (TCFD) Government 6s s tecoarerdgtipns for a system with sustainable (Investment)
to Lloyddés of L o puilishnfinal to devel op fi wdimahcil system that developi R { 2005 and
recommendations, leading Green Finance supports sustainable further UNEP FI
calling for disclosures on capabilitieso. investments. activity.
climate-related risks. I I T
March 2018 1
Green Finance March/April 2018
March 2017 Taskforce EAC letters
The Pensions November 2017 UK government report EAC writes to 25
October 2015 Regulator June 2017 Impact Investing with a suite of pension funds to ask
UN Environment TPR publishes Law commission NAB on Impact recommendations to how they manage pg:‘;?:lgA

First global report on
how to progress with
aligning financial system
with sustainable
development.

Report assessing how
far pension funds should
consider social impact
when making
investment decisions

investment guidance for
trustees including the
need to take financially
material ESG issues into
account
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Investing publishes
recommendations on

climate risks and to
Environment Secretary

accelerate green

finance, aligned with PRA & FCA consult on

Growing a culture of TCFD and EU to recommend financial various aspects of
social impact investing sustainable finance regulators included in climate change and
in the UK plan. adaptation reporting. green finance
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Investors havediffering,complexattitudes to the
environmentbut educationis acritical barrier

Delegated Responsibility. Environmental issues
are important, particularly as they impact
businesses. Asset managers and corporates have
an obligation to address environmental issues. The
role of the asset owner is seen as less critical.

Environmental Optimism Asset owners are the
cataly st for change and positiv e action can address
environmental risks. Capital markets of fer potential
solutions to environmental problems, but the finance
industry needs to evolv e its methods and asset
owners must be more accepting of change.

Changedrives Change. Asset owners are
prepared to act, but policy uncertainty and poor data
reduces their willingness to take action to address
environmental issues

Presumed Integration. Risk mitigation is critical, as
is stability of the financial sy stem, but the
environment is a less relev ant consideration.

Understanding what inv estee companies are doing is
important, but asset owners are already integrating
consideration of the environment, so thereis no
need to do more.

Source: What gets in the way: Barriers to consideration of the environment in institutional

decision making. Masters dissertation, Simon Jones
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In pensions, the IFOA has generated a
number of guides around climate change

Date Item Brief notes

2013 Resource Constraints: sharing a finite world. Research paper on implications to economic
growth of finite resources

2014 IFOA Resource & Environment Board convened Formal intro of board to IFOA governance

Nov 2015 Policy briefing for COP 21 Application of risk management techniques to
climate change

Jan 2017 Intergenerational fairness bulletin on climate change Launch of IFOA series with climate change as
leader

May 2017 Risk Alert on climate change Alert to all actuaries to consider climate risk

July 2017 DB Pensions Practical Guide Guide to support actuaries inhow to consider this
risk in their advice

2018 Sustainable Development Goals initiative International competition on how actuaries can
support SDGs professionally

2018 DC Pensions Practical guide DC Pensions Q1

Economic assumptions practical guide Life and Gl guides next
2019 Further practical guides planned

Climate change basics, Life, Gl, Investment 15
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Taking action
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https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjk2KLhwtLYAhXH_ywKHZRaBPMQFggnMAA&url=https://www.actuaries.org.uk/documents/research-report-resource-constraints-sharing-finite-world-implications-limits-growth&usg=AOvVaw3Rb8sHj4XhMuSVmGa8SI_J
https://www.actuaries.org.uk/documents/climate-change-managing-risk-and-uncertainty-policy-briefing
https://www.actuaries.org.uk/system/files/field/document/IF Bulletin Issue 01 V05 WEB.pdf
https://www.actuaries.org.uk/news-and-insights/media-centre/media-releases-and-statements/ifoa-warns-climate-change-financial-risks
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwitn_T7vNLYAhUHDSwKHRcgBMIQFggrMAA&url=https://www.actuaries.org.uk/documents/practical-guide-pensions-actuaries&usg=AOvVaw18-76pMrP1vabLH_LQ_37O
https://www.actuaries.org.uk/news-and-insights/public-affairs-and-policy/sustainable-development-goals-and-actuarial-profession
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Decision makers should think about the
framework for considering climate risk

Investment

-Exposure to fistranded as §
- Prospects for future growth

- Price of hedging instruments

- Default on promised income payments (credit risk)

- Suitable levels of diversification?

Pension Fund

Funding/liability measurement
- Outlook for inflation
- Longevity

Covenant
- Short/medium/long-term outlook
- Availability of cash now and in future

= Vil @ effect}s - How do covenant outcomes and scheme outcomes
- Pressure on funding methods? correlate?

- Challenge to validity of long-term models? - Accelerate contributions?
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Investors have a limited number of actions
they can take

ARemov e exposure to potentially compromised investments
AStrong external lobby
AFocus only on equities?

ARevised market indices of fer options for passiv e inv estors
AcCan bias portfolios positively and negativ ely
Alnvestment in assets aligned to transition, e.g. renewable energy

Tilt

Astructure mandate to explicitly address climate risks
M andate AEnsure all investment processes are aligned with climate considerations
AAdditional requirement to existing mandates?

AAsset ownership convey s responsibilities on inv estors

E ngage AEngagement can influence corporate behaviour

Awill we see more activ e inv estors in future?

©2018 Grant Thomion UK LLP. Confidential and infommation only. CIPFA ~Climate Change Session | Febuary 2019 18



Equity funds that address climate risks are
evolving as investors become more sophisticated

Exclusion basedfunds Low carbon funds

Ex-coal and ex-fossilfuelindices  Funds trackindices w hich are
optimized to some measure of
carbonrisk

Measures include: reserves,
emissions, revenues

Aimfor sector neutrality to limit
tracking error

Blunt tool

Meet divestment criteria, but is
divestment the solution?

e.g. MSCI ex Coal Index

e.g. MSCI Low Carbon Target
Index

Factor based, ESG funds

Deviation from market cap
indices

Funds combine factor based
equity exposure w ith ESG
overlays

ESG factors may be only climate
related (e.g. LGIM Future World
Fund) or broader (e.g. Schroder
Sustainable Multi Factor Fund)

©2018 Grant Thomton UK LLP. Confidential and information only.

Product evolution is aligned to changing investor requirements
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Tools exist to help investors assess risk

exposures

Carbon footprinting Transition Pathway Initiative

U Benchmarking

U Identify companies to engage with

U Allow comparison of different strategies i Can help identify companies who are risk of not adapting
0 Identify companies to engage with

Source: ;

Carbon Performance: Autos

©2018 Grant Thomton UK LLP. Confidential and infommation only.

CIPFA ~Climate Change Session | Febuary 2019 20

01/02/2019

10


http://www.lse.ac.uk/GranthamInstitute/tpi/the-toolkit/
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But the tools and thinking employed within the
industry are getting increasing sophisticated

Data quality varies betw een providers

Measurements of carbon risk are backw ard looking
and do nottake into account strategic actions of
companies

Schr oder svaRoCa rsb am
developing thinking in risk assessment

Accounts forcarbon pricing and policy risk

ex ampl
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Carbon footprint (t/Smn)vs Carbon VaR (%)
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Source: Schroders Investment Management, as of December 2016
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We also need to think more holistically, for
example, considering longevity impacts

Head in the sand Challenging times

Green revolution

Arange of disastrous outcomes resulting
from a total lack of response to climate

Some

adaptati on

a c hi|e|vRegid. techiiolBgeca kadvamdes leadingotov 0

risk.

Global crop failures, influx of new
diseases, severe temperature fluctuations
resulting in harsh flu epidemics. Antibiotic
resistance rises as new discoveries are

is reached constraining economies of the
future.

Increasing fuel prices, constrained
government finances, difficulty obtaining

access to imported foods. Morelless

positive adaptation to climate change.

Healthier lifestyles prevail (walking,
cycling etc), diets improve with less
processed food consumption, homes
protected against extreme temperatures.

severe for lower/higher socio-economic

limited. groups.
I.l-‘ibl]ltié;s Liabilities
VA -4%
Source: https-//wiay hymans co luh\/ita Booklet | pdf

©2018 Grant Thomton UK LLP. Confidential and infommation only.

Liabilities

+5%

CIPFA ~Climate Change Session | Febuay 2019 22

11


https://www.hymans.co.uk/media/uploads/ClubVita_Booklet_UpdatedStats.pdf
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Introduction to climate
scenarios

Emissions scenarios

Figure 1: Emissions scenarios reviewed in the Fifth Assessment Report of Working
Group 3 of the IPCC. Scenarios are grouped according to their CO, equivalent
concentrations in the year 2100 (see colour legend).* Source: IPCC Fifth Assessment
Report Working Group |l Figure 6.7?
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GHG Emission Pathways 2000-2100: All AR5 Scenarios
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Lead to temperature scenarios
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And serious implications for our life support systems

Global temperature change (relative to pre-industrial level)
2°C 3°C 4°C >

C = Celsius; CO2 = Carbon Dioxide
Source: Adapted from the Stern Review on the Economics of Climate Change.

Source: http://www .challengetochange.org/climate.htm
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The complex interaction between physical
climate risk and economic impact

Global vital signs —awarming planet

/Tacts

- Floods
- Wildfires
- Huriicanes etc

\,

Economicimpacts —risk and opportunity

(@)

)

—— Investments

Mitigate:/

Physical, transition and liability risks
Mitigation and adaptation opportunities

Accelerate
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Indicating a need for a combined
assessment of risk and opportunity

Climate risk i combined assessment matrix

2 Positioned for
= opportunity but
B 2 vulnerable to
2 O S
& © physical impacts
o
£
c
i=]
=
%)
= S Low
| = (avoid, engage)

W ell positioned
(invest)

Resilient but
exposed to
transition risks

Physical impacts

Vulnerable
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Questions?
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