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Climate change: undeniably a foreseeable financial risk ]
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Physical risk: so what?

Potential climate pathways to 2100

Warming
projected
by 2100
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Black Rock Investment Institute, Sept 2016
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+1.1°C

now

Significant increase
in extreme heat
days

Sea level rise
20cm+ (3.4mm per
year)

Increased variability
in rainfall

Increased drought,
fire conditions

2,000 species
rendered extinct
due to climate
change in last half
century (8% of total
25,000 species
extinctions)

As early as
2036

37% global pop’n
subject to extreme
heat

16% of plants lose
>50% range

18% insects lose
>50% range

99% decline reefs

Highest temperatures

in 30 million years

Glacial melt
compromises fresh
water sources

Drought over 40%
inhabited land

Sea level rise 6 feet+

3m tonne decline in  Extinction of >50% of

fisheries catch
Sea levels 50cm+
13% global land

ecosystems
transform

all known terrestrial
and marine species



Changes are already here...

Temperature Anomalies

urface Tem

Antti Lipponen (@anttilip)
Video license: CC-BY-4.0

MinterEllison



Changes are already here...

Temperature Anomalies
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2019: The year of extreme weather Yes, climate change is involved

Australia records its hottest day ever -
_ one day after previous record
Australian mean temperature anomaly 2019 +1.52 °C
h f 41.9Cor 107.4F on
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e e 61800 em0; T bl o shoun e 00 kg record - 1.5Cabove average temperature Australia has 'hottest, driest' year onrecord as

Bureau of Meteorology data shows average temperature record 20] 9 named second—h ottest year worldwide,
across the country beat previous high of 2013 WMO says

Updated 18 Jan 2020, 9:38am

Mean tempsrature anomales aversged over A
average.

INFOGRAPHIC: There has been a clear upward trend in average temperatures over the past century.
(Supplied: Bureau of Meteorology)

BOM review shows 2019 was a year of weather
extremes

ABC Weather By Kate Doyle
Updated 9 Jan 2020, 10:19am

ina dry and dusty i




wo bodies are taken away by YC Medical Examiners from a driveway in Ditmas Park in New )
ity on Tuesday, October 30. ans/Ace Pictures/Zuma
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Climate change is a threat multiplier

LLOYDS

INCREASED SUPERSTORM SANDY’S SURGE LOSSES BY 30% IN NEW YORK ALONE. Further increases in sea;
is reglon may non-linearly increase the loss potential from similar storms Catastrophe ofs lilﬁl

CATASTROPHE MODELLING
AND CLIMATE CHANGE

MinterEllison



What does this mean for...

= Council infrastructure & asset
damage? Storm water,
sewerage, roads?

= Community impacts? Disaster
recovery? Insurability? Physical
and mental?

= Private property damage?
Pressure on council to protect /
support?

= Financial sustainability?

MinterEllison

an

Record-breaking Victorian Floods - January 2011

Ot

ural disasters
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ure 62 Frequency of natural disasters in the Loddon Campaspe region




Damage and increased threats

Murrindindi LGA: post Black Saturday
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History is not a valid analogue for the future.
Built environment and supply chains?

= Capital & maintenance planning - gradual onset & the new normal for
extreme catastrophic?

* Emergency management and evacuation plans?

» Infrastructure & asset damage and availability? Buildings, storm
water & sewerage, utility services, transport infrastructure, access?
Beyond prevailing planning & development regimes?

= Valuation — impact on useful lives, capital maintenance & upgrades?
= Design including cross-dependency assessments?

= Materials selection & performance integrity?

= Contractual risk allocation & management (including force majeure)?
= Asset efficiency & operation?

= Supply chain disruption?

= Workplace — performance, safety, WHS liabilities?

» End of life — decommissioning?

* Finance & insurability?

MinterEllison The Guardian 5 December - Twitter@melisahenderson



So, this is not just about
physical health impacts...

The Global Risks
Report 2020

WORLD
ECONOMIC
FORUM

Figure: The Evolviig Risks Landscape, 20072020
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Impact
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2. Economic
transition impacts



Economic transition risks & opportunities

Policy & regulatory shifts

Technological dev’mts

BANK OF ENGLAND
3 : PRUDENTIAL REGULATION
Three categories of climate- AUTHORITY

related financial risks

@mic transition P>

Igpy Liability B

Shifts in stakeholder
preferences

Equity investors

Debt markets

Insurers

Prudential & securities
regulators (‘soft law’)

Social preferences

MinterEllison



Policy & regulatory?

WORLD EUROPE CLIMATE POLICY

PARISAGREEMENT @ .

UNITED NATIONS
2015

Agriculture Bill
ﬁﬁ www.parliament.uk e
EXPLANATORY NOTES
Explanatory notes to the Bill, prepared by the Department for Environment,
Food and Rural Affairs, are published separately as Bill 7-EN.

Zero emissions: UK aims to be first of G7 with
ambitious' target

MinterEllison

“[New Zealand introduces bill for zero
-~ carbon emissions by 2050

Jacinda Ardern says law will address climate change but faces
opposition from farmers over plans to reduce methane emissions




Policy meets technology: internal combustion engines?

MinterEllison



Stakeholder preference shifts — consumer issues

Deforestation / land
clearing & habitat loss

Animal welfare, factory
farming & live export

Plant-based diets

To keep global temperature ... and much more of these

rises to under 2C by 2050, we
need to eat much less of these
foods...

UK citizens will need to eat

nine times less pork ... Pork

k we would need to eat

eight times less pork by 2050 ...

Beef
. ! [ [ [ |

Lamb
. ! | [ [ |

Poultry
! | |

Guardian graphic. Source: Nature

... and five times more lequmes
Legumes \

... and twice as many legumes

Nuts and seeds
I I . .

Vegetables
I

Fruits

' The,.
Guardian

Vegetable oil
|

Fibre: Shift
to circular
economy
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Zara, ASOS and other fashion
giants pledge to a circular fashion
future

Leading fashion companies including Zara, ASOS,
H&M and global luxury group Kering have pledged to

foster circularity and boost sustainability in the
fashion industry.

“Dirty, Difficult, And Dangerous”:
Why Millennials Won’t Work In Oil

Food miles &
footprint labelling

== QURMINCE
great for
SPAGHETTI BOLOGN

cotlage pes
SPICY CHILLI TACO

- B

noo

Quorn to be first major brand to introduce
carbon labelling

Carbon footprint data will help customers understand environmental impact of

Rebecca Smithers
1110 140 2020 02.28 AEDT




Central banks

‘Green swans' will trigger the next crisis: BIS

Moving too fast or too slowly to mitigate climate change risks, dubbed
“green swan” events could trigger the next systemic financial crisis the Bank
£ of International Settlements says.

- b The world's bank for central banks warns about the risks of economic and
Marchew Cranston financial losses from increasing frequency and severity of extreme weather,
Ecor correspondent inanew report Central banking and financial stability in the age of climate

change.
Jan 20,3620 11.00pm e

OBIS

EuROSYSTEME

The green swan

Central banking and financial stability
in the age of climate change

Patrick BOLTON - Morgan DESPRES - Luiz Awazu PEREIRA DA SILVA
Frédéric SAMAMA - Romain SVARTZMAN

January 2020

FINANCIAL REVIEW

MinterEllison

Monetary policy in a
changing world

Orebro University and
Kommuninvest, Orebro

13 November 2019

Martin Flodén
Deputy Governor

Financial
Stability
Review

Box C

Financial Stability Risks From Climate Change

Climate change is exposing financia
institutions and the financial system more
broacly to risks that il rse aver time, f ot
addressed. According tothe
Intergavernmental Panel on Climate Change
(PCC), it will take significant effort to fmit
‘global warming to 1.5°C abave pre-industrial
levels, 25 targeted in the Paris Agreement

Even iftargets are met,this level of warming
islikely to be accompanied by rising sea
levels and an increase i the frequency and
intensity of extreme weather (ncluding
storms, heatwaves and droughts). Some of
‘these outcomes are akeady apparent

(Graph C.1). These changes wil reate both
financial and macroeconomic risks 1]

“This box focusses on the financial risks arising
from climate change, particularly for
hustralian financialinstiutions. These risks
can be classified a5 either:

Graph C.1

- physical: disruptions to economic
activity or reductions in asset values
resulting from the physical impacts of
dlimatechange;

- transitional: the impact of changes in
regulation or picing introduced to
facltate a transition toa low-carbon
economy; or

iability: n inadeq uate response to
these risks aso raises the potentia for
reputational and legal sk

‘Whike climate change is not yet a signficant
threat to financial stability in Australa it is
becoming increzsingly important for
investors and Institutions to take account of
and manage these risks

Climate change poses some material
risks to Australian

financial institutions

‘The physical effects of climate change can
havea significant impact on Austraian
financialinstitutions. As an example,inflation-
2djusted insurance clams for natural
disasters in the current decade have been
mare than double thase in the previous
decade. Thisimpact s likely to grow over
time

Anincresse in the frequency and severity of
natural disasters willincrease the incidence of
‘damage o, or destruction of, physical assets
‘that are insured or used as collateral. Assets.
that are exposed to increasing physical risk
(such as property located in bushfire-prone
or coastal areas) could decline in value,

NANCIAL STABILITY REVIEW




Debt markets? Credit ratings [ ]

= Physical geography; transition industry/commodity; company-
specific (exposure + preparedness)

FitchRatings MoobDy’s S&P Global

Mooby’s Mooby’s

INVESTORS SERVICE Py Print INVESTORS SERVICE

[Announcement of Periodic Review: Moody's announces completion of a periodic review of ratings of Exxon R ) ) R R
v P P 9 Rating Action: Moody's places Vietnam's Ba3 rating under review for downgrade
Mobil Corporation

09 Oct 2019
06 Dec 2019

chief driver of overall event risks for the sovereign.

u ' Y ENVIRONMENTAL, SOCIAL, GOVERNANCE CONSIDERATIONS
The negative outlook also reflects the emerging _ _ oo _
Environmental risks are material to Vietnam's sovereign rating. Its credit profile is exposed to climate change risks because of the magnitude
- 5 1 4 Al and frequency of economically disruptive climate events, combined with the limited fiscal space to mitigate the impact of such events when
th reat tO Ol I a n d g a S CO m pa n | eS p rOflta bl I |ty a n d EEE mﬂﬂl they occur, as identified in Moody's report on environmental risks and their impact on sovereigns. Of particular note, Vietnam is susceptible
L 1]
[ 11

to rising sea levels, which will over time, leave a significant proportion of its land and population exposed to submersion and act as a drag on

cash flow from growing efforts by many nations to oy
mitigate the impacts of climate change through tax
and regulatory policies that are intended to shift

global demand towards other sources of energy MOOdV'S warns Cities to Address
Wl coRaRRGHOR" | Climate Risks or Face Downgrades

Mlntel‘Eth on | £, Christaphar Flavelie

39 hioramuber 2 DH:UC:C poa




CBA
2018 Annual Report

/

MinterEllison

Strategic report Climate-related

financial disclosures

Estimated annual average losses to customers from physical risks

Impact Customers facing increasing repair and
replacement costs for physical damage
to their properties.

Findings Under the high emissions (RCP 8.5) scanario,
if we were to continue to lend in these areas,
the estimated annual average losses to
customers across our home lending portfolio

are expactad to increase by 27% by 2060 -

this is less than 1% per annum. The largest
contnbutor to these losses currently arises
from =oi contraction, but the modeling shows
that coastal inundation losses could increass
by 71% by 2060, primarily dus to sea level
rises.

Estimated annual average loss by peril
ndex (2018 - 100)

140
120

127

100
3 EE
1
60

40
20
0
2018 2020 2025 2030 2035 2040 2045 2080 2055 2060
Sol contracbion Food = Bushfro = Wind B rundsion
High risk properties

To better understand our potential credit nsk, we have
estimated the part of our current porticlio which may be
high nisk, where this is located and how it could change
over time. We have considered high risk to be properties
whare the increase in insurance costs from 2018 as a
result of climate change have the potential to create

Estimated % of portfolio (outstanding
balance) considered high risk
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0.8
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There are also likely to be implications for
Insurance

= Widening gap between natural disaster damage
and private insurances

= Flow-through to mortgage defaults and property
prices — and therefore health outcomes

= High-risk pools?
= Financial lines?
= Government as the ‘insurer of last resort’

MinterEllison



Insurance? L]

Climate change on track to make world

'uninsurable’: IAG FINANCIAL REVIEW

HOW CLIMATE ) o
CHANGE IS DAMAGING If we don't rapidly
reduce greenhouse

The Spdncy Morning FHerald

AUSTRALIA'S ECONOMY
: s 725 emissions, by 2030

about 1 _i'ﬂ every 19 Bushfires may crimp living standards long term as
properties could have insurance costs hit $2b

effectively unaffordable
INSurance prermiums.

ITICS FEDERAL BUSHFIRES

Climate change and extreme weather are
projected to reduce property values by
5571 billion by 2030, $611 billion by 2050
and $770 billion by 2100.

MinterEllison




Opportunities - the sustainable finance (r)evolution

SDG BONDS/LOANS

CLIMATE - LINKED
MORTGAGES

SUSTAINABILITY-LINKED
LOANS

MinterEllison



3. Liability
considerations



Beyond the planning & environment norms

BANK OF ENGLAND
) PRUDENTIAL REGULATION
AUTHORITY

Three categories of climate-
related financial risks

Y228 Economic transition P>

Liability
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These risks
manifest
within
mainstream
investment
horizons -
including
the shorter
term

27



= ‘Even the most impassioned eco warrior has nothing
on a homeowner facing negative equity’

- Myles Allen

MinterEllison



THE AUSTRALIAN*

FOR THE INFORMED AUSTRALIAN

Beach home owner laments: why did
nobody tell me?

By SIMONE FOX KOOB, JOURNALIST and MARK COULTAN
12:00AM JUNE 9, 2016 - %, 138 COMMENTS

One of the owners of a multi-million-dollar storm-devastated Collaroy
property on Sydney’s northern beaches is threatening to take legal action
against the local council, claiming he wasn’t warned about the risks.

The threat comes as a legal storm over who is to blame for the lack of a sea
wall, and who will pay for it, is brewing after extensive damage to 10 homes
along the beach over the weekend left them uninhabitable. Owners face
paying up to $140,000 each towards construction of a sea wall, which could
cost up to $10 million.

Home owner Tony Cagorski said he would “follow every course he can” to
take the council and the real estate agents who sold him his waterfront
property to court, claiming he wasn’t told about the risks to his home when
he bought it.

MinterEllison



Increasing legal exposures? — beyond planning
environmental laws and/or emissions pricing

WHS and duty of care?

Failure to adapt: negligence & nuisance?

= Failure to adapt contributes to third party property damage
lllinois Farmers, ExxonMobil

Contract: force majeure? SA Power

Governance & securities laws

= Duties of directors and officers? Poland Ostroleka, REST
= Misleading disclosure? PG&E, ExxonMobil

= Statutory authorities? MDBA

MinterEllison



The OTHER Royal Commission

Murray-Darling Basin
Royal Commission

Report

Murray-Darling Basin
Royal Commission
Report

Bret Walker SC
Commissioner

January 2019

MinterEllison

= ‘...climate change...appears to be regarded by the

MDBA as a factor to be dealt with by the same
mundane operational flexibility as the system
always has displayed in order to cope with
‘normal’ variability.’

...Science, as that term should be understood,
was not used. The MDBA has failed to disclose
key matters, such as its modelling. Science is
open, available, and can be critiqued and checked.
It can be validated or invalidated.

[The MDBA's failure to conduct] any review of
climate change risks to the Basin... demonstrates
ongoing negligence by the MDBA. It is a
dereliction of its duties. It is not just
indefensible, but incomprehensible...’



A few more choice words...

= ‘Politics rather than science ultimately
drove the setting of the Basin-wide SDL
and the recovery figure of 2750 GL. The
recovery amount had to start with a ‘2’. This
was not a scientific determination, but one
made by senior management and the
Board of the MDBA. It is an unlawful
approach. It is maladministration.

In 2011, management of the MDBA
improperly pressured the CSIRO to alter
parts of the CSIRO’s ‘Multiple Benefits’
report. This rendered parts of that report
misleading, as they no longer reflected the
views of, at the very least, Dr Matthew
Colloff, who was one of the authors. The
CSIRO should not have agreed to the
changes that were made. This conduct too
represents maladministration.

MinterEllison

The assertion by the MDBA that climate
change projections could not be
incorporated into the modelling because
they were too uncertain is rejected.

Any assertion by the MDBA that climate
change can be incorporated into the Basin
Plan modelling at its 10-yearly review, or at
some later date, is misplaced. Climate
change is happening now, and can occur
quickly. Deferral to a later date...is
nonsensical in a policy sense as well as
unlawful.



Heightened investor & regulatory disclosure expectations L]

August 2019

ASIC

Australian Securities &
Investments Commission

REGULATORY GUIDE 247

Effective disclosure in an
operating and financial
review

Climate-related and other emerging
risks disclosures: assessing
financial statement materiality using
AASB Practice Statement 2

MinterEllison

ASIC

Australian Securities &
Investments Commission

REGULATORY GUIDE 228

Prospectuses: Effective
disclosure for retail investors

August 2019

November 2019

IFRS' Standards and climate-related disclosures

Nick Anderson

. EEIFRS




4. So what does this
mean we should do”



For individual councils

= The legal imperative for robust consideration is clear

= Consider implications across Council functions — decisions/approvals,
design, strategic & risk management, tenders & procurement, public
services & works, infrastructure and economic development, projects
and contracts, land & facilities management etc

= Core issue: how robust are scenarios and assumptions used in strategy,
policy and planning? How will the decisions we make now position our
economy and society for this disruption?

= Stress-testing and scenario-planning across the plausible range of
climate futures is essential - planning based on historical norms instead
of future scenario planning is a red flag.

4= - AL Recommendations
-CI, ﬁ I-I FS B STABILITY of the Task Force
e dgem M, on Climate-related

Financial Disclosures

December 14, 2016

MinterEllison



Physical risk: stress-testing & scenario planning over -
a plausible range of climate futures (not just base
case or ‘mediums’) is key

With lower demands
and lower climate change

a yate change impacts, we have enough
With higher demands and P » have en water until beyond 2065,
high climate change Impacts, nd 2

we have enough water untll

around 2028.

Did you know that
although unlikely,
itis pessible that

i

&5 n
Average annual
volume ¢
(ggatres) 550 sh water
of over 450GL
by 2065

Figure 4: Long-term water supply and demand (Source: Water for a future-thriving Melbourne, 2017)

MinterEllison



Beyond individual Councils: regional industries &
communities

= Transition risk goes far beyond each Council’s individual energy and
waste-based emissions (although this is not unimportant)

= Physical impacts do not respect municipal boundaries — and
Individualised adaptation approaches may compound issues for other
LGAS

= Industry downturns, regional unemployment and population exodus
= irregular property price impacts: damage and/or uninsurability
= credit ratings pressures

= rate revenue pressures (relative ratepayer burden, approved funding vs
capital spending pressures)

MinterEllison



Multi-pronged approach & collaboration across L
municipal boundaries

= Technology and engineered infrastructure

= ‘Sponge cities’ — urban and peri-urban design and social
resilience

= Working with nature to fortify flooding defences WORLD

MinterEllison


https://www.weforum.org/agenda/2019/01/the-world-s-coastal-cities-are-going-under-here-is-how-some-are-fighting-back/

ECONOMIC
Sponge Cities
\‘\.,_____..! Emergingg Approaches,

T rf- TN H mhnd Opportunities
LT o8 | l
I - =
R ergen, Dafang Fu and Assela Pa}?::i‘fad::
‘ B - [Edition of the Special Issue Published in Water



https://www.weforum.org/agenda/2019/01/the-world-s-coastal-cities-are-going-under-here-is-how-some-are-fighting-back/

The important intangible — shake the tambourine

A key ingredient of Rotterdam’s success is attitude. The current mayor, Ahmed
Aboutaleb, claims his city’s residents "do not view climate change as a threat, but
rather as an opportunity to make the city more resilient, more attractive and
economically stronger”. In the mayor’s view, climate adaptation is a window of
opportunity to upgrade infrastructure, increase biodiversity and more meaningfully
engage citizens in city life. A few years ago, the city launched a Climate Change
Adaptation Strategy to make Rotterdam “climate proof” by 2023. Across the
Netherlands, cities like Rotterdam are converting ponds, garages, parks and
plazas into part-time reservoirs. They're also revitalizing neighborhoods and
improving equity to build social resilience to future water threats.

MinterEllison



Contacts — who’s who in the CRG zoo

Sarah Barker
Head of Climate Risk
Governance

T +61 3 8608 2928
M +61 402 220 556

EMAIL
sarah.barker@minterellison.com

Charlotte Turner

Associate, Climate Risk
Governance

T +61 3 8608 2651

EMAIL
charlotte.turner@minterellison.com



