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About the Climate Change Working Group

The Actuaries Institute publishets publicpolicystatement on the Economicimplications of
dimate Changein December 2015, and in January 2016 formed the CCWG as a working group under
the Public Policy Practice Committee.

The CCWG purpose is to support the Actuariesh litisdzii S Cpalicylplokididn hy@upporting and
encouraging:

1 The ongoing research into understanding and managing the financial and economic implications
(risks and opportunities) of climate change, and informing the public debate

1 The development of Government policyitoprove resilience against natural disasters and to
design funding mitigation and adaptation measures supported by comprehensive cost benefit
analyses

1 Measures, as per government commitments, for the reduction in greenhouse gas emissions,
improved energefficiency and the development of renewable energy sources. We also support
the development of policy to address the significant implications for Australian business and
society from the transition to a lowgreenhouse gas economy.

As part of the first olgictive above, th&€€ CWG has produced this paper. It is intended to be
addressed to the boards and senior management of financial institutions, and to provide insight and
understanding on how financial institutions can manage the financial and economicatigpis of
climate change. The key question we are seeking to address is:

How canBoards ofDirectors of financial institutions deal with the risks posed by climate change?

In particular, this paper describes how existing actuarial methods, such as esgerigk

management, can be applied to manage the risks arising from climate change. This paper is also
intended to be helpful to actuaries who may be working to assist financial institutions in managing
climate risk, or who may be commenting within aatiaareports, such as financial condition reports,
on any material climate risks to the financial institution.

The CCWG intends to continue its work to address the second two bullet points in 2017. Members
of the Actuarieslinstitute and others are encougad to contact the CCWG if they would like to be
involved in the CCWG.
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Executive summary There is no bnger an option to ignore climate

_ _ _ o change
Climate risk poses a systemic holistic threat to ] S
our economy We have passed the point obnsidering

_ o N ) whether or notBoards need to actRecentiegal
Financial institutions play a'crltl'cal role INour  gninion from leading members of the Australian
e.cono'my..They are thfaaont line in managing all legal professiohsuggestshat many climate
financial risks, including those posed by climate 3 | y3S NRA&14a &oPcdritks 0S5 NBII
changé. The stability of our economy and 0SAy3 FT2NBaSSIot.Stiss & GKS LI
financial system as a whole will depend on how possiblel K i ! dZAGNI ft ALy O2YLI} ye
quickly and deeply financial institutions adapt t0 ¢4 6 consider climate change risks now could
the risks faced by the Australian econpfrom o t4nd jiable for breaching their duty of care

climate change. FYR RAEAISYOS Ay GKS 7Fdazli dzNX
Climate change is likely to directly impact ) 660 AAT OO, afihd shadddddi | A
economic sectors that make up nearly 50% of _ o _

gross value added in Australia. Further, Boards will need to identify, quantify and

secondary effects, such as through financial ~ Manage climate risk exposures across their
institutions and employment opportunities, will OPerations, nobnly because of these legal
result inan overall impact on the Australian issues, butalsobecause of the material impact

economy that isubstantial and material. on their customers and shareholders.

Households and businesses face increasing Make betterchoices using an Enterprise Risk
and changing risks from climate change Management framework

Households are exposed to a variety of climate We discuss in our paper how financial

NAalaoe t S2LX §Qa K2 Y S a snstitions gan establighas@l fpfloy gngz1 1 2 v =
investments, insurance premiums, energy bills Enterprise Risk Management framework to bring

and home repair bills will all be adversely together the multiple ways climate change
affected by climate change. Businessesare L2 asa NAala 0 8takehdlders.uKS 02 Yl
similarly exposed through their physical assets, 1his framework facilitates a rigorous cost

to increased disruption to their own operations Penefit analysis to compare adaption and

and throughout the supply clra, and finally mitigation strategies, and allows the company to
through legal liability. actively manage and validate the plan over time.

everything AOOOT I AOO dbe lealddd x E 1 1
Since the Paris Conference of the Parties in All these individuals and businesses have looked

2015, the questions faced iBoardshave to the financial sector to help them manage
changed rapidly. The ratification of the Paris their financial risks. For financial institutions
Agreemenion 4 November 2016as povided that adapt quickly to the changing needs of their
certainty that governments will act to address ~consumers, there is the potential to improve
the threat of climate change, and a growing _both profitability_and stability Financial _
realisation of just how much impact a transition ntuitions that fail to adapt to the changing

to a low carbon economy will have on the world N€€ds of customers will face increasing
economy. While the time frames involved may eputational and political risks, as wellas
be long and therés uncertainty around the reducing profitability and increased volatility in
extent of effects, there is little uncertaingbout ~ 'eturns for shareholders.

the fact that change will happemand that

financial institutionseed to adapt to the

evolving business environment in order to

protect their enterprise value.



1 What are the financial risks of climate change?
1.1 Types of financial risk

The Climate Change 2014 Synthesis Regidtie Intergovernmental Panel on Climate Change

(IPCC)notesiil KI' i aLy NBOSYy i RSOl RS ampadKdn yiafuGlzandhymarOf A Y I
systems on all continents and across the oceans. Impacts are due to observed climate change,

irrespective of its cause, indicating the sensitivity of natural and human systems to changing

climateé Thereportalsostatesthat / £ A Y 08 OKIy3aS gAtt | YLIEATFE SERAZ
F2N) Yyl GdzNF € FyR KdzYly aeaidsSvyaosg

Climate change poses financial risks through three main mechanisms, as identified by the Bank of
9y It YRQ& t NUHZRSYUGALF % wS3dzA F GA2Y ! dziK2NAGe ot w! 0

1 Physical Riks the first-order risks which arise from weatheelated events, such as floods and
storms. They comprise impacts directly resulting from such events, such as damage to property,
and also those that may arise indirectly through subsequent events, sudisaption of global
supply chains or resource scarcity.

9 Transition Risksthe financial risks which could arise for insurance firms from the transition to a
lower-carbon economy. For insurance firms, this risk factor is mainly about the potential re
pricing of carborintensive financial assets, and the speed at which any suphicing might
occur. To a lesser extent, insurers may also need to adapt to potential impacts on the liability
side resulting from reductions in insurance premiums in casintensive sectors.

9 Liability Risksrisks that could arise for insurance firms from parties who have suffered loss and
damage from climate change, and then seek to recover losses from others who they believe may
have been responsible. Where such claims areesaful, those parties against whom the claims
are made may seek to pass on some or all of the cost to insurance firms undepahtiyd
fAFOAETAGE O2y(NF OG&a adzOK a LINRBFSaairzylf AyRSY

All three risks pose issuedr fFinancial Institutions, and we discuss each in turn below.

1.1.1 Physical risks

The physical risks of climate change arise from the expected changes to wesltited events from

an increase in global mean temperatures. These weathlated events includéioods, storms and
cyclones, but also extend to droughts and bushfires. The natural catastrophes damage property and
disrupt trade. General insurance companies provide coverage for property damage and business
interruption to individuals and businessesdahieir liabilities are directly exposed to climate

change. However, other financial institutions, including investors in property (including
superannuation funds and investment funds) and banks with mortgages on properties are also
exposed to losses.

Rises in global mean temperatures can also have more subtle physical effects such as impacts on
health and consequently life expectancy. Thus life insurers and health insurers are also exposed.
1.1.2 Transition risks

Transition risks are financial risks that arfisem a transition to a lowcarbon economy. They are
driven by two major forces:

1 Government policy designed to mitigate the emission of carbon and other greenhouse gases in
order to prevent rises in global temperatures, and

1 hanges in technology which substantially reduce the demandddron intensive assets, such
as improved battery storage.



The ratified Paris Agreeméns an example gbolicy driven climate risks3gnatory nations tahe
agreementhave agreed toeducetheir carbon and greenhouse gamissions in order to limit global

mean temperature increases to 2 degrees Celdiu014, the Carbon Tracker Initiathestimated

GKFG Ay 2NRSNJ G2 adre o0St2¢ w RSAINBSalnaktoa A dza >
remain unburnedIn order to remain below 2 degrees Celsius, we would need to ensure that we do

not breach this carbon budgethere is therefore a significant risk that the vatugrently attributed

to carbon intensive assets will never be lisad. Those assets will become stranded assets.

The transition risk is that the energy markets fail to transition away from fossil fuels in an orderly
manner.This includes the possibility that in the short term renewable assets may be overvalued due
to low supply, and the possibility that fossil fuel assets suddenly fall in value.

1.1.3 Liability risks

Liability risks arise in two major ways:

1 Insured iabilities for losses arising from compensation for damage from climate change

9 Legal actions against directors and companies for failing to adapt to or mitigate against climate
change

Whilst those pursuing the actions described above have had limited&ugce i 2 RIF 1S3 A (G Qa
recognise the systemic nature of this risk. Where a single legal decision establishes a precedent for
liability, the flood gates may open to further clainfihe latent nature of liability risks are particularly
concerning foinsurers providing liability coverage to companies and their directors & officers.

1.2 Economic sectors

Climate change will impact a range of economic sectors, through the types of risks described above.
It will also provide opportunities for some economict®s, such as renewable or nuclear energy.
Figurel illustrates some potential impacts, which are discussed furth&eiction 4

Figurel Economic sectors affected by climate risks

1.3 Economic impact of climate change

1.3.1 Review of economic models to date

In order to evaluate policy and strategic responses to climate change, a range of models have been
developed in order to quantify the economic impact of climate change.

Integrated assessment models (IAMslyse the phsical and soci@conomic effects of climate
change simultaneousiyn order to deal with the complex interactions between the physical risks and
their financial impact

Y



Somemodels focus on a complete cdsénefit analysis of climate change mitigationorder tofind
the optimal policy with the highest net benefithilst others look at the coséffectiveness of
achieving a particular mitigation target with a given policy.

There are many difficulties in weighing up costs and benefits of any parttanget scenario for
future increases in global mean temperaturésese difficulties include the following.

9 Balandéngcosts to the current generation against benefits to future generationssity many
years in the future

Countries will be affected differelyt, some may be lost completely as sea levels rise
Probabilitiesfor future temperature évels are difficult to estimate

1 The impacts of those temperatures are difficult to value, particularly impacts like biodiversity
loss and human health.

Despite these limitations, the British and American governments have relied on IAMs to generate
estimates of the social cost of carbon and so to assist them to decide on an appropriate climate
change policy. IAMs are also a key tool in the analyses oftimpéclimate change performed by

the IPCC

At the time of the Garnaut review in 2098nost Australian studies were aimed at estimating the
costs of greenhouwspolicy, but not the benefits. International studies to date give little

information that isdirectly relevant to Australia as it is aggregated with other countries. The one
Australian model that was capable at the time of estimating both costs and benefits, ABARE GIAM,
did not have a sufficient range of climate change effects to give a redlésteccase.

When Garnaut updated his review in 2601 KS 02y Of dZRSR GKI G &l R@FyO0Sa
had therefore broadly confirmed that the earth is warming, that human activity is the cause of it and

that the changes in the physical world are likéf anything, to be more harmful than the earlier
a0ASyO0S KIR &adz33SaidSRd¢

IAM modelling of Australia was done in 2015 by McKibbin in consultation with the Department of
Foreign Affairs and Traéfe This modelling assessed the economic impact of Ausr@ia H n o n
commitment to reduce greenhouse gas emissions by 26% below 2005 levels. It found only a very
modest reduction in GD&ising from the commitment

However, recent papers have been very criticalhaf current generation of IAMs. In 2013 St&n

notedthat althoughlAMsK I @S LINR RdzOSR @I fdzt 6t S AyarakKiazr (KSe
recognized as potentially very large, which are not easy to make precise or formal enough for
AYGiSaANIGA2Y Aydaza@SLYaRSAa(NyHRIEIS O thescidnifiOmskelLI2 NI § &
such as the thawing of permafrost, release of methane, and other potential tipping points.

Furthermore, many of the largest potential impacts are omitted, such as widespread conflict as a

result of largescale human migtion to escape the worsaffected areas. Because the IAMs omit so

YIye 2F GKS o0A3 NRAlAaAZ az20Alf O02ad 2F OFNb2y Saf

In 2013 Pindyck*wentT dzNI KSNY aL! ad FINB 2F tAGGES 2N y2 @I f
changepdl OA Sa YR SaGAYFGAYI GKS a20Alt 0Ozad 2F OF N

However, despite these criticisms, $®authors do not consider that we should wait until there are
better models availableRather, they recommena price on carboshould be sehow using the
best availale means, andevisal as bettercostestimates become available.



The lack of bipartisan agreement on action in Australia adds further difficulty. Taylor, iA°*GEBA

Gt 2t AO8 dzy OSNIFAyGe gAff KAYRSNI GKS it y3Sa GKI
increases perceived risk attached to actions that individuals or organisations may take, and so

AYONBI a4Sa (GKS 02aid 2F OKFIy3dS IyR NBRdzZOSa (KS | Y2
1.3.2 Economic impact by sector

Figure2 Proportion of grosssalue added

Other, 52%

B Manufacturing.
7%

B Agriculture, 3%
Tourism, 3%
Energy, 2%

Source: ABS
Figure2 shows theproportion of gross value added by economic sector based on ABS statistics.
Combining this withrigurel suggests that more than 50% of economic activity may be directly
impacted by climate change.

Under this categorisation, the Financial Sergisector would be impacted on a secondary basis,
through the mechanisms discussed in Secfidh

The remainder of this paper addresses the finalsgavicessector. It discusses how financial
institutions are exposed to climate risk, and proposes a framework for how financial institutions can
better manage these risks.



2 How are financial institutions exposed to climate risk?

1 Climate change is a mexial financial risk. Boards Directorsof financial institutionsieed to
dzy RSNARGFYR (GKS RATFSNBYG gl e&a Ay 6KAOK
exposure, manage the risks, and make appropriate public disclosures on these risks.

f Failureto do so could constitute abreaéhT RANBOG2NBRQ f S3AILf 206
material financial risks for the financial institution.

9 Households and businesses, who are the customers of financial institutions, will face fin
challenges duéo a combination of the economic impacts of structural change, and decre
affordability and increased volatility of expenses

1 Increased uncertainty in the values of both assets and liabilities leads to more potential f
earnings volatility and highexapital requirements This can affect the share price of a
financial institution.

9 There is a risk of contagion impacts flowing through the economy, especially through the
supply chains of businesses and financial institutions

1 Investors are increasinglgesking information on the exposure of financial institutions to
climate risk

Financial institutions should complete a climate risk exposure assessment to understand the extent
to which their company is exposed. This chapter examines how Customers, Shareholders and
Management could be impacted by climate change. The likelihoodeafisks occurring and the
severity of the impact will depend on the level of risk mitigation and management undertaken by
both bygovernments and the underlying company.

2.1 Household customers
2.1.1 Ahousehold AOOOIT ib#adde €heet

9 Climate change has the potential to put strain on the household budget of some through
impacts onproperty valuesemployment, investment returns andteer household costs.
These effects can flow on to financial institutions through the behavioumpamnchasing
decisions of customers.

Customers of financial institutions often have relationships with multiple financial service providers,
and may be impacted by multiple eventl ofwhich originate from climatehange The preface to

this paper illustates one example of howmdividuals could be adversely affectiédinancial

institutions do not undertakeisk mitigation and management actiori@nancial institutions will

need to respond to climate change because the risks of climate change diféetlytheir

customers, and those customers look to financial institutions to provide products and services to
manage their financial risks.

The behaviour and purchasing decisions of customers will take into consideration climate risks and

how they affect he household budgetFor examplea customer may choose is to take on moreself

insurance by choosing a higher excess on their insurance policy in exchange for a lower premium.

This could lead to volatile household expenses from covering the cost afhpéuil eventsg using

' FAYFYOALE AyadAddziazyQa FAYLFYyOALt &adlFdiSySydaa
WLINRPFAGAQD LG Ff&a2 YSlIya K2dzaSK2f R@hatéshAf t ySSR Y
increased requirementsforhduS K2t R WOl LA G f Q@

Figure3illustrates how climatehanget F¥F SO0 RAFFSNBY G LI NLa 2F | {& LA

Section2.1.2to 2.1.9explains how each of these items are expgsesiwell as the implications on
financialid G A GdziA2ya 2F GKSANI Odzad2YSNBQ Of AYF(GS NRaj
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Figure3t 2 4 Sy GAlf Of AYF (S OKFy3aS AYLI OGa 2y K2dzaSK2f
management and mitigation actions

Liabilities and Expenses

Assets and Income

Home
Property values adjust to reflect ph\lsi[:éﬂ

Home Loan

Property valuations reflect physical climate
risk and any contagion effects in the
property market.

climate risk (e.g. coastal properties) and
shifts in employment opportunities (e.g.
mining towns). Contagion effects may
spread to the rest of the property market.

Wages from Employment

Economic structural change puts some
employees out of work (e.g. coal industry)
and creates new opportunities for others
ﬁ.g. renewable energy industry). Flow on
effects to supporting industries (e.g. banks).

Home Insurance Premiums

Risk-based pricing reduces affordability and
availability in highly exposed locations.
Customers need to consider if coverage is
adequate and exclusions are acceptable.

.

Energy Bills

Non-renewable energy sources become less
cost effecctive; renewable sources become
more cost effective. Government schemes
and proceeds from sale of excess electricity

ﬁelp cover the cost of solar panels.

Superannuation

Asset values adjust to reflect climate

transition risk. Investments in carbon

intensive assets decline in value, while
investments in growing opportunities 1Fg
funding for adaptation) increase in value.

Home Repair Bills
Building standards become stricter to_
reflect emerging risks (e.g. cyclone risk in
southern Iatltudes?. Compliance with higher
N

'y

standards has an initial cost.

2.1.2 Home

House prices

Climate change has the potential to cause a home or piece of land to become uninhabitable, leading
to a fall in value. This may occur in an orderly manner over time, as the property market gradually
factors in increasing understanding of climate riskif anay occur as a sudden price correction

driven by an extreme event.

The department of Climate Change and Energy Efficiency estimated that coastal erosion poses a
threat to Australian property of up to $63 billion in 2008 doltéra figure which The @Giate

Institute estimates would be $88 billion after adjusting for the increase in value of residential
dwelling stock to 2015 levels

Contagion risks

The Climate Institut€ further points out that while climate change may directly impact only a small
proportion of properties (e.g. coastal properties), contagion effects may spread more widely
throughout the property market. The falling price of stel properties may well give falling prices

for noncoastal properties.

Communities

Communitiesthat have been built around carbon intensive industrissch as the Hunter Valley in
NSWare particularly exposed to the risk of a fall in property valuégedrby an economic transition
away from these industries.

11



2.1.3 Future w agesfrom employment
Economic activity and employment

As the economy adapts to climate change and to the concept of a carbon hiseégebectioni.1.2),

we expect to see major structural change across many economic sdottgling agriculture,

tourism, mining, energy, health, housing and infrastructure. Appendix A gives further detail on how
each of thesendustrieswill be affected. Structural change will have secondary impactotrer

parts of the economy that rely atme affected setorsor provide services to these sectors.

Social risks

The human impact i shift to a lowcarbon economys increasing unemployment for people
currentlyworkingin the affected industriesCommunities like Latrobe Valley in Victoridaigh

O2yGFAYy pnn @SINEQ 62NIK 2F OoONRBgy O2Ff dzy RSNJ (GKSE
fired power stationsfear that they will badisplaced if the power stationsontinue to beshut

down'8, Thiscan kad to the affordability of housing, insance and other financial products

becoming an even more important isstar those affected Asillustratedin the preface to this

paper, unemployment couldonceivablhyaffect households at the same time ather climate

impacts, further exacerbating theegative consequences.

Opportunities

The upsideof the economic transitiono a lowcarbon economys that new employment
opportunities will arise in growing industrissich as renewable energy, energy storage,
infrastructure to support climate risk adagtan, and financing of adaptation projects.

2.1.4 Superannuation
Disclosure

The Asset Owners Disclosure Project has estimated that 55% of superannuation and pension funds
are invested in higitarbon assets, or industries exposed to climate change im{Jabisspie the

risks ofstranded assetésee Sectior.1.2), the Asset Owners Disclosure Projémtind that only 5%

of asset owners disclose measuring the impact that stranded asset&riognay have on their
investments®.

Duties of trustees

Members of superannuation funds expect the trustees to protect their interest and make decisions
which generate returns on their investment over the long term. The stranded gasdiemmeans

that climate risknot just anenvironmentalissue, buta financiakisk which could have a material

impact on investment returns. Members who experience financial loss due to mismanagement of
climate risk by trustees may seek to recover losses on their investments through legal action. One
example where this has occurréuthe United States is the Arch Coal pension fund, described in
Case Studg.

Transparency and additional disclosure

Superannuation fund members are increasinglirog for transparency of portfolio holdings so that
members can judge for themselves whether their fund is invested in the types of industries and
companies they want to be invested iDisclosure is expected to become mandatory in20d7,
whenthe Audralian3 2 @ S NJ/ pfdposéddistiosure laws are scheduled to commeficd his
information could be used by activist groups to put pressure on funds to lower their exposure to
fossil fuel investments, and is a source of reputation risk for funds whichearély invested in high
carbon assets.

12



2.1.5 Shares and other investments
Equity investment

36% of the adult Australian population own shares either directly, through listed investments, or
through unlisted managed funds, outside of superannuation féhds

Figure4 ASX 200 market capitalisation by sector (as at Aug 2616)

B Consumer Discretionary: 6%

HE Consumer Staples: 7%

HE Energy: 4%

B Financials: 43%

O Health Care: 8%

B Industrials: 8%

B Information Technology: 1%

B Materials: 15%

B Telecommunication Services: 6%

W Utilities: 3%

Figure4 shows the composition of the ASX 200 by sectarge sections of the share market are
potentially exposed to climate risk, either directly or indirectly

9 The energy sector is expected tgpexience major impacts from climate change, as described in
AppendixA.

9 The materials and industrials sectpvghich together make up 23% of the indaxe exposed to
potential future changes in carbon regulatiathgt may have an impact on demand foeth
products or the costs of running business. They are also exposed thpoanggkion of materials
and services to other businesses directly exposed to climate risk.

9 The financial sectgomhich is the largest ASX sectakes on riskshrough lendingand selling
insuranceto directly exposed businesses

Climate risk exposures may have flow on impacts to the share prices of the affected businesses
which will affect the investment return® shareholders

There is also potential for investment gainse made from industries that may benefit from
climate risk such as the renewable energy sector

Individual businesses within each of these sectors would experience varying degrees of impact

depending on how they operate and how they have managed tierate risks. Climate risk
management is discussed further in Section
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Fixed income investments

Corporate debt and other fixed income investments will facalamnisks to equity investments as

discussed above. Further, Australian sovereign debt, at a Commonwealth, State and Local level may
Ffa2 0SS AYLI OGSR o6& OfAYIFIGS OKIy3aSod-inethsW&NS Aa |
economy, as well as olimited fiscal options due to existing levels of ddhtrther, transition risks

may result in reduced taxes and royalties from carliraiensive sectors such as mining and

electricity generation.

Property investment

Some people also have investment projpes, which carry similar risks to residential properties and
home loans, as described in Sectht.6 There may also be climate changéated effects on
affordability and availability of landlord insurance, as described in Se2tiod These factors all
havethe potential to impact returngo investorsfrom property investments.

2.1.6 Home loans

ldzaGNY £ Al Qa f S@St 2F K2dzZaSK2f R RSo00G A& OdzZNNByGft @
highest ratio of household debt to GDP out of the 44 countries repastetly the Bank for

International SettlementsFigure5 shows that in 2015, Australian household debt reached more

than 120% of GDP. Deloitte Access Economics fiofes & Y dzOK 2F GKS Ay ONBI as |
household debt has been driven by house price growth, which has risen faster than national income

over recent year¥.

Figure5 Household debt relative to GO¥P
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Interest only home loans have grown over time as a proportion of new lending, partly because
investors have become a larger share of total housing loans, and partly becabhsevastors and
owner-occupiers have been increasing their use of inte@sy lending®. Figuret shows interest
only loans as a proportion of total new housing loan approvals over time.
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Figure6 Interest only loans as a share of total new housing loan appro¥als

Interest only loans

Share of total new housing loans approvals
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Negative equity

Customers who have taken out interest only home loans are particularly at risk due to fact that their
equity in the property does not build up over time, unlike a traditional home loan. ni¢éss there

is increased risk of falling into negative equity (where the outstanding amount of the loan is greater
than the value of the home), either due to general property market devaluation or a catastrophe
event. For example, following the Christetlu earthquake, many home owners were offered
government buyouts of their property at values well below what they paid for their house and
suffered substantial financial losgés

az2zald !'dAGNI ALY Y2NI3IlFI3ISE I NB A dhatds®mRif bBrgpwers WT dzf f
have negative equity because propevgiues have fallen to be lower than the outstanding home

loan, they are still obligated to repay their loan. The risk of property devaluation remains with the
borrower, and provides a level ahancial protection for the bank.

Reputational risk

| 26 SASNE NBOSyld yS3aFGABS YSRAIF FGidGSyldAazy 2y fSyF
recoup losse® demonstrates the potential for reputational damage, even if banks and insurers have

the means tqrotect themselves from the financial consequences of customers defaulting. If

customers who are forced to pay back negative equity loans feel that they have been treated

unfairly, they could similarly generate publicity that results in reputational dgarta their lenders.

The potential losses stemming from negative public opinion could exceed the financial losses from

the bad debt, which means in such a situation, banks may choose to write off loans ex gratia.

Banking sector

Lending for housing has guo over time to become the largest business line for many Australian

bank$®® / dZNNBy (Gf &> K2dzaAy3d f SYyRAYy3I NBLINBaSH Ga | 062 dz
FYR nmE: 2F (KS 0 % HighydhceatrgtiardirthissigedbusingssiliGelmieans

climate impacts on home loans has significant implications for banks, building societies and credit

unions.
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Figure7 Residential mortgage share of total loans over tifte

Residential mortgages
Share of total loans
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Mortgage contracts are long term, typically with terms of 20 to 30 years. This rbaaks are
already exposed to financial and reputational risks of climate change foalaytheir existing
portfolio, even if the actual events do not occur until 20 years into the future.

As banks increasingly take climate risks into account in propeliyatians, customers may also find

it increasingly difficult or expensive to obtain loans for properties in geographical locations with high
exposure to physical climate risk. This represents another potential source of reputatioriaf risk
financial institutions

2.1.7 Home insurance premiums
Affordability of insurance

One way in which households will directly experience the physical impacts of climate risk on their
household expenses is througitreasingnsurance premiums for buildings andntents. The
perceived affordability of home insurance premiums therefore represents a significant reputational
risk for insurers.

Even if the premiumshargedare an acuratereflection of the level of riskf individual customers
experience financialistress due to increasing unaffordability issues in relation to insurance,
negative media attention could still be directed at the insurance compais was recently
experienced in Northern Australia when a series of cyclone events prompted insoire@skess
cyclone risks, resulting in public outcry over large premium increases over a short period8f time

Typically, insurers set rigdased prices for natural hazards cover by:

9 Selecting an Average Annual Loss (AAL) representing a view on therloravierage cost for
each natural peril.
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9 Then allocating the cost according to an assessment of the relative risk of each insured property
taking into account physical, engineering and meteorological factéos example, the premium
to cover cyclone rismay be allocated according to distance of the insured property to the coast,
which is a measure of how likely the property is to be hit by a cyclone, and the material that the
building is constructed from, which is a measure of how much it would be deani&g cyclone
did hit it.
Harwood et al* estimateclimate change impacts are likely to be minimal for the median household
as most Australian homes do not have significant bushfire, flood or cyclone rigkebarorst
affected homes could see buildinggeemiums equating to approximately 38% of annual income by
2100 This meanshat households in high risk areas will bear a disproportionate amount of
premium increase, which could leadittsurance premiunaffordability issues.

Availability of insurance

Insurers may choose to pull out of providing cover for certain areas. This may be due to the
frequency or severity of events occurring being considered too high without appropriate adaptation
actions being undertake One example of where this has occadrie in Roma, Queensland, where
Suncorp placed an embargo on new home and contents insurance policies for 16 months following
three successive years of flood events, until construction work began on a levee to protect the
town®2,

Political risk

In otherinstances, the premiums charged may be so high that in effect, insurance becomes
unavailable Pressure on the governmenbtintervene with a solution to lack of availability of
insurance, which may beeenby someas market failurebecomes a source of political risk for
insurers.

Coverage and exclusions

Home insurance policies typically provide cover for buildings and contents, but not the land itself.
For example, actions of the sea anecluded by some insureis the Australiammarket®. The recent
astronomical high tide at the time of the June 2016 east coast low which affected Collaroy and other
areas highlightshe threat to coastal properties, and the potential reputational damage if the public
blame the insurance industry fdailing to provide adequate coveFhese exclusions leave the

customer or the mortgage provider exposed to the ksien if insurance is purchased the

property.
If the level of coverage offered (YEA a G Ay 3 LINRBRdzOGa y2 €2y 3SNI YSSi

customers may see little value in buying building insurance at all.
Assessing natural peril risk exposure

In the past, it was difficult for owners of residential properties to assess their natural peril risk,
especially climate changelated impacts whih may change over time. More recently, tools have
been developed which allow homeowners to access some of this information, including:

9 Coastal Risk Australia BEJiteractive map illustrating predicted coastal flooding resulting
from climate change uret a range of sea level rise scenattfos

1 NRMA Safer Homegsassesses fire, theft, water leaks and bushfire risk for individual properties,
as well as providing advice on how to reduce the’fisk

1 Queensland Flood Mapping Program Interactive FloodCheckeMdpractive map with likely
extent of floodplains, historic floodlines and flood simulati®ns
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Seltinsurance

To some extent, there is potentifdr customers to reduce the cbef insuranceby selfinsuring

more of the risk, for example by accepting moripy exclusions, taking on higher excesses or
choosing lower sums insured. Customers may also choose fulhsetbnce by not purchasing
insurance. However, if an event did occur, the cost of rebuilding would exacerbate the affordability
problem.

Product opportunities

There are opportunities for insurers to develop new products or product features to recognise the
0SYySTFAGA 2F NRA] YAOGAILIGA2Yy O C2NJ SEIFYLX S5 { dzy O2
and mitigation measures that have beendamtaken in Northern Australian homes and offers a

premium discount to eligible customers to reflect their reduced risk. This also has the additional

benefit to the community of encouraging preparedness and risk mitigation before a natural hazard

event ocurs. Further examples of new product opportunities arising out of climate risk mitigation

are discussed in Secti@b5.2

2.1.8 Energy bills

The cost of electricity, gaand fuel are likely to increase initially as the environmental impacts of
energy generation become incorporated into the price of energy via emissions trading schemes,
taxes or other regulations.

Over time, as renewable energy generatitnansmissiorand storage technologies becomes more
developed and more cost efficient, renewable energy costs are expézidecrease. Advances in
battery storage technologiesuch as the Tesla Powerwalid Redflonalso have the potential to

make solar panels more cosfficient by allowing solar energy to be stored for use at nighistralia

has already seen a very high take up of rooftop solar, and batteries are also expected to be popular,
not least because they can prevent blackoutshe event of a power outageceoss the grid.

Government schemes such as the Sraadlle Renewable Energy Schémencourage installation of
solar panels, wind turbines and hydro systems in private homes. Housetteldble to receive
money forSmaliscale technology certificateseated by their renewable energy systems, as well as
sell excess electricity fed into th@wer grid for a feedn tariff®®. This helps to cover the cost
installing the solar panels, and reduce household energy bills.

2.1.9 Home repair bills

The quality of constizOGi A2y | YR lyé& | RILGFEGAZ2Y YSIadmBa AyO2
significant factors in determiningow much damage the building will take in a natural hazard event.

¢KS 1'dza0ONYtAlLY . dZAf RAY3I / 2RS& . 2dithiRnd@&&éme YA Yy A Y dzy
Of AYIFGS NBtFGSR ylidaNYt KIFITFENR S@SyidaqQo L¥ GKS
following Cyclone Althea in 1971 and Cyclone Tracy in 1974, then building standards will be

upgraded to ensure adequate levels of saféty

Newer buildings are generally built to higher standards than older ones, and incorporate adaptation
features such as:

1 Improved ability withstand high winds, consistent with updated cyclone building standards
introduced in 1982

More bushfire resistanbuildings in bushfire prone areas

Contemporary energy efficiency standards that reduce the impafotxtreme heat and heat
stress®.
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Figure8illustrates howsimple lowcost retrofits, roof strapping and community awareness
campaigns can have significant benefits tbatldWLJF @ F2NJ G KSYaSt gSaQ NBf | (A

Figure8 Benefits of retrofits, roof strapping and community awareness

In North Queensland,
$1.40 in claims has
been paid for every
$1 in premiums.

For every Installing Cyclone Yasi
dollar spent strapping claims were for
on low-cost on replaced minor damage
retrofits, the roofs could - many of
community return up to them were
saves at $12 for every preventable.
least $3. dollar spent.

%
@ » =» ﬂ potgagvings

on premiums
for retrofitted
homes

A new approach to community
awareness campaigns will pay for itself
after just one Yasi-like cyclone.

Even if such adaptatiomeasures do not become mandatory, households that recognise the benefits
may voluntarily adopt them. While households will have to fund the initial cost outlay, they may
also receivémmediate financiabenefitsthat offset some of this cossuch as redced insurance
premiums if these risk reduction measur@® recognised by their insurer.

Section3.4discusses risk mitigation and adaptation strategies and howlmrsefit ratios can be

used to prioritise adaptation measures. Local councils and individual home owners could also apply
a similar methodology to select whiellaptationmeasures are worth adopting.

2.2 Business customers

1 Many of the climate risks that arelevant for a household are also relevant for busiesss
across a wide range of industries. Business customers have additional commercial asps
consider, including stock and equipment, business interruption, supply chain risks and le
liability.

221 ! AOOET AOO AOOOI I AOGO AAI AT AA OEAAOD

Figure9A f f dzZa G NI 6 Sa K2g OfAYIF OGS NR&ala Ylé& FFSOOG | o
considerations already discussedSectior?.1for household customersTheseaspectsapply in

varying degrees depending on the type of business and size of bubigiegsconsidered
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management and mitigation actions

Assets and Income Liabilities and Expenses

Physical Assets Business Interruption
Stock, equipment, goods and other assets BUSINESS Business interruption premiums may
AS usuaL

are exposed to physical climate risks. increase with physical risk exposure. Not all
Affordabllltyand availability of insurance

usiness interruption is covered by
s to be consider

insurance, depending on the cause.

Supply Chain Failure

Climate change is expected to multiply
existing supply chain risk orginating from
global supply chain networks and
decentralised production.

2.2.2 Physical assets

The physical assets of a business are exposed to physical climate risks. The issues mliscussed
Section2.1.7concerninghe affordabilityandavailabilityof property insurance, as well as any
exclusions, are also applicable to businesdes. example, filowing the 20081bod of Bowen Basin

coal mines which cost insurers over $500 million in flood damage and business interruption claims,
BHP moved to selfisurance of the affected min&sperhapsbecause insurance coverage could no
longer be purchased &t viable price.

Stock, equipment, goods are also at risk of physical damage. Even if the physical value of these are
insured,businesseed to consider the cost of business intgrtion following from any damage.

2.2.3 Business interruption

What is perhapsnore significant than the physical damage caused by a hatural hazard event is the
subsequent impact on businegssalillity to continue carrying ouheir operations.

Business interruption insurance is an important aspect of business contirAggordirg to a 2010
Cameron Research report, only 40% of Australian businesses had business interruptibh cover

Businesses are exposed to possible increases in business interruption risk insurance premiums if
their location is exposed to increased natural haz#sH, or if they are exposed to other disruptions
such alectricity failure thatare also covered by the policy.

Coverage issues

Even if a business has business interruption insurance, indirect interruptions may not be covered,
depending on the policy wording=or example, following thBrisbaneflood in 2011, some small
business ownerbad their business interruption claims denikeedcause their buildings were not
directly inundated during the flogdeven though they lost business because parts of the city were
inaccessibl¥.
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Business continuity planning

In addition,businesses should be aware of othersiness continuity planninguosiderations
includinglTrecovery strategies, such affote backus of important datg and @mmunications with
customers angémployees in the event of a natural disaster

Economic impacts

Broaderinfluenceson the economymay also affect the revenud businessesven if they are not
impacteddirectly. For examplea downturn in the tourism industry following a natural disaster
could flowon to slower growtHor travel agencies and related businessgsch slowdowns are
unlikely to be covered by buséss interruption insurance.

2.2.4  Supply chain

The interconnectedness of global supply chain networks and the trends towards decentralised
production means that a natural disaster in one area can have indirect impacts across the global
economy. The effect thahe 2011 Thailand floods had on global hard drive pridescribed irCase
Studyl, isone example of how this could occur.

Non-physical risks can alsause supply chain failure, for example if a major suppliengactedby
transition or liability climate risks (as described in Sectidn3. Climate g\hange isxpected to have
I WYdz GALIX ASNI STFSOGQ®2y Fye SEAalGAYy3I adzi)x & OKLI

Supply chain risk in the particular context of financial institutions is discus$edtier detail in
Section2.4.2

21



Case Study: 2011 Thailand floods and HDD prices

The 2011 Thailand floods are an example of how a local disaster can have indirect impacts |
flow through the global economyirough the supfpy chain

In November 2011, flooding of the Chao Phraha River in Thailand caused extensive damag
industrial sector. Prior to the floods, Thailand produced approximately 43% ofahddv R Q &
disk drives (HDD®) The flooding caused factoriesrofijor manufacturers of HDDs to be
inundated, leading to loss of stock almss of production faciliti€é.

The shortage of HDDs had impacts on consumer prices across the globe. For example, an:
METIindicates that the price of HDDs in Japan neaibed immediately after the flood, and
remained higher than prflood levels for months after the evefit

Figurel0Average sales price of HDDs in Japan before and after the Thailand*lood
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Note: The average sales price is that of stores dealing with the relevant products on Kakaku.com (34 stores
according to the latest figure)
Source: Created from the data of Kakaku.com (price charts) (Kakaku.com. Inc.) and JETRO s website.

This further led to impacts down the global supply chaimbosinesses relying on Thai suppliers
with Intel losing $1 billion of revenues as a result, andtgptbox manufacturer Pace issgj a
series of profit warning$.

Auto parts makers were also substantially affected by the same flood event, leading tectiood
disruptions for car manufacturers like Toyota, Honda and Mitsuffishi

Since these floods, many manufacturers have diversified their production, for example by of
facilities in nearby PhilippineBiversification of the production chain is areexple of a strategy
to manage risk; further examples are discussed in Sectdoh

2.2.5 Legal liability

Businesses also face liability risk arising from climate gdanomcustomers and otheparties who
have suffered loss due to the effects of climate change isggdompensation from those whom
they hold responsible.

Some possible scenarios include:
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1 Coal extractors and coéited power stations being sued fopntributing to climate change via
carbon emissions.

1 Local governments being sued for failing to undertake adequate mitigating atiee€ase
Study2: Farmers Insurance sues local governments for ignoring climate change

1 Property developers being sued by homeowners for developing on flood plains, along coastlines
and in other areas which are highly exposed to climate risk, after a climate event happens and

causes poperty values to fall.

9 Brokers selling unsuitable policies to customers without explaining that certain risks, such as

actions of the sea, are not covered.

1 Investment managerand superannuation trustedseing sued for continuing to invest in assets
I.

expoSR 2 GKS NRxal 27F 0 SCe2eSluggArciiCoal RehsjoRiGnd
investment in coal shargs

Insurance companies are exposed to the above ngktheir customersthrough commercial

aasSitac

liability and directors and officers insurance claims. Banks who have offered loans to commercial

customers are also at risk if the customer goes bankrupt as a result of the legal action.

Case Study: Farmers Insurance sues local governments for ignoring climate change
In 2014, lllinois Farmers Insurancen@panyfiled a number of lawsuits arguing that local
governments in the Chicago area knew that climate change would lead to heaiwvitdly but
failed to prepare adequately to pvent future flooding®.

It was alleged that the local governments did not do enough to increase the capacity of sewy
and stormwater drains, which therefore led to flooding during two days of heavy rainrih Ap
HAMn ® Y. &8 [R2LIAY3I aGKS aO0ASYUGAFTFAO LINAY(
the Plaintiffs insist that the Defendants acknowledged a causal link between climate change
heavier rainfall. In short, the Defendants allegedigw that the infrastructure was instiéient
FYR FTFEAESR (2 OdaNB AlGoQ

¢NBYyG CNIISNE | aLki1SavYly FTNRBY CIFNXYSNE Ly
encourage cities and countiesto do moretorediick S NA &1 & 2% 7T dzi dzNB

Michael Gerrard, director of the Centre for Climate Change Law at Columbia Law School in
C2N] 2 aleéea dKFG GKS&S tFgadzada ImMBandroge T A
Ol &S & ¢ B.tThey &so thikekthie question of how local gaweents should manage their
budgets to prepare for natural disasters, especially if climate change increases their frequen
intensity.

Maxine Burkett, an associate professor at the University of Hawaii Law School, says that thij
lawsuit draws to attentin the risk that municipalities and other entities are taking by continuir]
to build in dangerous areasith regards to climate change

Farmers subsequently voltarily withdrew the litigatioR™.

2.3 Shareholders

Climateriskswill impact shareholder returns via the investment assets, liabilities, profits and
capital requirements of financial institutions. They present a challenge for Boards dbBirtec
develop a strategy tanaximiseshareholder value and manage reputation risks within a chang
economic environment.
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If theseclimaterisk exposures are not assessed and managed by individual financial instituti
there is potential for accumulains across the industrty threaten thestability of the financial
system as a whole.

231 ! £EET AT AEAI ET OOEOOOEIT 160 AAI AT AR OEAAO
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addition to theeffects of any behavioural changes flowing from events that affect their household or

business customersBelow we discustow the exposures oihsurance companies, banks and
superannuation fundo climate risks, and how these risks may affect theifices and strategy

Correlated risks

It is important tohighlightthat the overall riskof climate changés compounded by théact that the

impacts could hit both sides of the balarsigeet at the same time a drop in investment asset

value (e.g. fallivalue ot  FA Y Yy OA I £ Ay &oaliinidgicantahPequitiesd IikeyA y 3a 2 F
to happen at the same time asblow out in liabilities (e.dncreaseimmo I Y1 aQ o6l R RSo (G LINJ
due to a fall in property values in coal mining towrsnce theunderlyingcausesare allrelated to

climate risk and regulatorgr economic responses tdimaterisk.
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of risk management and migation actions
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social and governance (including climate
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shareholders' ethical criteria.




2.3.2 Investment assets
Range of asset types

All financial institutions are potentially exposed to climate risk via the movement of investment
asset values in response to physical, liability and in particular, transition risks. This includes
investments inAustralian and internationaquities, corporate bonds, infrastructure and property,
as well as managed funds which hold these underlying assets.

Transition to low-carbon economy

As the economy undergoes structural shift to adapt to clin@ditange, some investments, such as
those in carborintensive industries, are expected to fall in valiéaterial impacts ar@ow already
being felt in some industriedriven by a combination of factors, includiogmate change and
environmental policy ddsionsmadeboth in Australia and globally. Tim Buckley from the Institute of

9y SNH&: 902y2YAO& FyYR CAYLl yOfydutire ihwdifgtnaoala 6L 99 C! G

companies in the last five years, in America you would have lost 99 per cent ahgaoay. In
Australia, you probably would have only lost 70 per cent of your moréey

Opportunities
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economy and energy markets, including new and emerging renevetergyinvestments

Secondary impacts

Theseeffectswill flow through the economy to investments in industries that are indirectly exposed,
such as those that provide finance or servicethaffectedindustries.

Timing issues

What makes this effect difficult to quantify is that the timing and magnitude of the shift in asset
values is uncertain, depending on the greenhouse gas emissions trajectory, the resulting impact on
the global climatethe desire for companies to diversifyto cleaner technologieand how quickly

the financial markets respondAs explained in Sectidnl.2, assets which are recognised as being
stranded due to incrasing acceptance of a global carbon budget may devalue quickly and suddenly
once financial markets prida this risk.

Financial institutions who act early to manage their portfolios against climate risk are at an
advantage, as they divest of climate rskposed assets at a higher selling price than others who
only divest after demand for these assets has already faResearch by Merceétindicates that the
average annual returns from the coal subsector could fall by anywhere between 18 and 74 percent
over the next 35 years.

Conversely, institutions who act early to take advantage of the opportunities offered by emerging
industries will benefit from investing at a lower price before others 'jJump on the bandwagon'.
Mercer's research indicates that the aage annual returns of the renewables sector could increase
by between 6 and 54 percent over the next 35 yéars

Measure monitor and act first

Financial institutions should measure and monitor the climate risk exposures of their investment
portfolios in ader to understand any accumulations of risk and to confirm their investment risk is

GAGKAY G(KS AyadAiaddziaAzyoQa NRal FLWSGEAGS® ¢KAaA

equities and other investments, as well as indirect exposures tirananaged funds.

Institutions who are able to act early are at an advantage compared to those who act only after the
financial markets have priced in carbon constraints and climate impacts.
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2.3.3 Liabilities
Policy terms

The majority of Australiageneralinsurance policies have a 12 month period of cover, which means
that the insurer is only exposed to risk for the next 12 months, whereas the owner or resident will be
exposed to longrterm trends and riskssuch aglimate risk.

Banks, however, typidglissue mortgages with terms of 20 to 30 years. Althoughdabburse loans

in Australia means most of the risk associated with a fall in house price due to climate change
remains with the individual, banks are still exposed to the fowcredit riskfiindividuals

subsequently default. It is important to note that even though we are considering events that may
or may not happen in 20 years' time, the risk already exists on the balance sheets of banks today,
due to the long term nature of loan contract

Bad debt provisions

The recent commodity price crash illustrates how financial impacts can easily flow from low
commodity prices in the resource sector into increased bad debt provisions in the banks' balance
sheets via business lendinfn March 2016 ANZ flagged an increase of $100 million in bad debt
provisions from $800 million, driven by exposures to the resource sector, particularly Peabody
Energy and Arriurtf.

Property values

The value of properties in mining towns has also fallen as minesadoge or scale back operations
One recent example is the mining town of Moranbah in Queensland, whermedian value of
residential lanchas fallen by more than 40% in the year to March 281&vestors who bought
property during the mining boom nownable to sell because there are few willing buyers. This has
led to bankruptcies and bank repossession of houses, but the lzsdface difficulties with

realising the value of the loan collateral due to lackvifing buyersin a mining downturn, siitar
scenarios could occur across a large number of mining towns at the same timanpttis on bad
debt provisions of housing lenders.

The banking sector will be affected by bankruptcies and bad debts from both personal and
commercial loanslue to bothphysical climate risks and the economic impacts of structural change
away from carbofintensive industries. Sectidh3gives an example of how a bank could measur
and quantify their exposurdsy combininghe information on their book of properties with natural
catastrophe models borroweflom the general insurance industrghen overlay nofperformance

and default assumptions to capture other economic impacts.

2.3.4 Earnings volatility

The revenues and costs of a financial institution don't respond in the same manner to climate
change risks. For example:

w Home insurance premiums are a fixed amount for the term of the contract, whereas the
volatility of claims cost withange over time due to the physical effects of climate change.

w Loanacceptance and pricingre determined d the time the loan is taken out, whereas bad debt
expenses are affected by climate change impacts on employment and on property values.

Consequentlythe profit of a financial institution will become more volatile from year to year, which
means its dividends may also become more volatile. In order to compensate for this additional risk,
shareholdersvould typicallydemand a higher returnif the equity market recognises this increase

in future risk at a particular point in time, this could lead to a sudden drop in share price at that time,
whether or not the riskdo eventuate in future.

26



Options exist for financial institutions to reducaraings volatility while operating within the same
risk appetite, such as purchasing additional reinsurance. However, there is a financial cost to
transferring riskhis way in the form of reinsurance premiums, which will flow into lower expected
profits.

Volatility of earnings also has implications for liquidity management of a finanstéaution. There
is a tradeoff betweenhigherinvestment returnon less liquid assetand the need to hold enough
liquid assets to cover unexpected occurrences liggrchayments for extreme weather events.

Box1: Managingearnings volatility
Some considerations fdhe Boardof a financial institutions in understanding and managing the
volatility ofits profits include:

 Isthelevelofearning2vt  GAEf AGE AYy fAYS #N¥VRKAKKSSK2
expectation®

9 Is the existing reinsurance strategy appropriate as a tool for managing earnings volatility
under a climate change scenario?

9 Are the current limits on the holdings of liquidsets sufficient for meeting cash flow needs
earnings volatility increasamder a climate change scena?io

9 Are there any concentrations of risk which could amplify volatility of profits?

2.3.5 Strategic/Economic risks

The implications of climate risk onateholder value as discussed in Sections 2.2.1 to 2.2.4,
combined with the expectation that climate risk effects will flow through the whole economy, means
it poses a significant strategic risk to financial institutiohs the economy adapts to the condey a
carbon budget, certain markets will contract, while others will grow.
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Box2: Adapting kusiness strategyo a climate change world

A successful financial institution needs to adapt its business plan and objectives in anticipat
changes to its business environment, rather than wait until the changes occur before reactin

Some of the strategic considerations relating to climas& mclude:

1 Any industries or geographical locations that the institution no longer wants to lend to or
insure because the risk is beyond its risk appetite.

9 The composition of investment assets taking into account the climate risk exposure of th
issuer &d the sector of the economy itis in. This includes looking through to the underly
assets held by external fund managers.

9 Opportunities to innovate to take advantage of emerging risks by selling new products a
investing in new investment instrumentsuch as those examplegscribed in Sectio8.5.2

9 Encouraging and helping customers to invest in adaptation to reduce their exposure to
climate risk, hence rediing mortgage defaults, and both physical and liability insurance
claims. This helps prevent contraction of the size of the market (due to the risks increas|
0S@2YyR (KS TFAYIYOALIT AyalAaddziazyQa NAaj
helping the community.

9 Lobbying governments to invest in adaptation works (e.g. flood levees) that both benefit
O2YYdzyAide FyR NBRdzOS GKS FAYyFYyOAlf Ayad

We address these considerations in Sectdmn

2.3.6 Reputation risk

With increasing public awareness of the risks associated with climate change, investments or
management actions that contribute to increased climate rigskgxample financing a coal mine,
may increasingly be seen as socially irresponsible.

The world's largest investment funds, including Norway's Norges Fund ($800 billion) and Australia's
Future Fund ($100 billion) have already chosen to divest their imesgs in coal in responge

pressure from stakeholdet$s There ar@pportunities for financial institutions that integrate
environmental, social and governance factors into their decision making to satisfy their
shareholders' ethical criteria.

Australian banks have in the pastisobeen targeted for lending toarbortintensive industries such
as coaprojects despite making statements in support of the 2 deg@siusvarming target There
have been calls for banks to stapwlending to coal projectis order to allow the current $8 billion
of coal relatedloan bookto run off over the nexfive year$®. This presents possibleopportunity

to gain credibility with customers and shareholders dm@thceimprove reputation.

Thepossiblereputational impacts oinsurance coverage and affordability issaes discussed in
Section2.1.7, and those 0d I Y { & Q Inéyatikeguily h@ng loan defaslare discussed in
Section2.1.6

2.3.7 Capital requirements

Climate risk has implications on the capital requirements of a financial institution. Adequate capital
is required to ensure the company has a buffer against uncertainty, and to protect the interests of
customers.
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Banking capital requirements

The Switzerlandbased Basel Committee on Banking Supervision is handing down recommendations
on the increased counting ofiortgages to capital and APRA has acted on these by increasing the risk
rate and overall capital requirementsloweverthis is based on the current perception of the

quality of the mortgage debt and not on the possible future devaluation of propettiedo climate

risks

Insurance risk

In order to determine risk based capital requirements, an insurer needs to consider:

1 Average Annual Losses: the expected losses over a 'normal’ year, which is a key component of
setting the insurance premium

1 Extreme Losse the losses occurring in a 'bad' year, e.qg. if a significant catastrophe occurs.

Capital is required to cover the gap between expected and extreme losses, to ensure the insurer can
pay its claims even after a significant catastroffhé&igure 12 shows that an increase in average and
extreme losses due to climate risk will increase the amount of risk based capital required to support
a given level of risk appetite.

Figure 12 Increase in risk based capital required to support increase in average and extreme
losse$?
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average losses

99.6% 99.6%
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Increase in extreme losses

\ Risk-based tapital need

A

Probability Density

Risk-based capital need

e

I 1 | I | | I I 1 I |
0 4 8 12 16 20 24
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w— Current climate Climate change
To illustrate the potential size of the increase to risk based capital, the Association of British Insurers'
study indicates that under a high emissions scenario, a total of $76 billaddifonal capital could

be required to cover the gap between extreme and average losses from tropical cyclones in the US
and Japatft.
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Credit risk

In order to understand their exposure to climate risk, banks should consider whether their credit risk
models adequately capture exposure to concentrations of residential lending to coastal properties
and concentrations of commercial lending to carbatensive industries. Contagion effects in

related industries and throughout the broader economy also need to be considered.

Market risk

All financial institutions also need to consider the potential impacts of climate change transition risk
on their investmat assets, as described in SectibB.2 as well as what additional capital may be
required to support the market volatility.

Rating agency considerations

Financidinstitutions also need to consider the impact of climate risks on their credit rating.

Moody's Investors Service, an International credit ratings agency, has announced that it will use
national climate action commitments put forward by countries in &mil 2016 Paris Climate

Change Agreement in its baseline scenario for analysing the credit implications of carbon transition
risk analysis. Brian Cabhill from Moody's explains that thepton of the Paris Agreement
osubstantially increases the likelihooflcoordinated and effective policies to reduce carbon and
other greenhouse gas emissions over time, which has in turn the potential to become a significant
ratings driver in a broad set of industréé$

Moody's has identified the following categoriesaairbon transition risk that it will use to in
assessing credit implications:
1 Policy and regulatory uncertainty regarding the pace and detail of emissions policies;

9 Direct financial effects, such as declining profitability and cash flows, due to higharaesad
development costs, capital expenditure and operating costs;

1 Demand substitution and changes in consumer preferences; and

1 Technology developments and disruptions that cause a more rapid adoption @&iden
technologie&®.

Moody's also considers physical climate risks in their credit risk assessments, however due to the
high uncertainty and long time frame, physical risks are not currenthaterial credit rating driver.

The incorporation of climate risk into credit ratings has direct impacts for financial institutions and
other corporations because it affects the cost of borrowing, due to investors demanding
compensation for taking additiml credit risk. Credit ratings affect shareholder confidence and the
ability of a corporation to raise capital. Financial institutions may also be required to satisfy credit
rating targets in their risk appetite statement.
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Box3: Capital strategy and management

Some considerations for capital strategy, taking into account the capital requirements to sug
the uncertainty associated with climate risk, include:

T INB (KS NRral SELR&dNBA 2F ( KsRappefita?Ld y& &
I What are the capital requirements of the company in order to satisfy its risk appetite?

I Can the company generate enough return on required capital to satisfy shareholders?
1

Are there opportunities for the company to generate higher returng.(encouraging
policyholders to take rishnitigating actions that reduce the severity of claims)?

1 Can required capital be optimised through risk management (e.g. underwriting to reduce
exposure to geographical areas exposed to extreme climate risks)?

9 Isthe existing reinsurance strategy appropriate under a climate change scenario?

2.4 Management

I Senior management of financial institutions also need to consider operational aspects thq
affect the day to daynanagement andunning of the companyTheseincludelegal liability
issues, supply chain risks, cost of operations as well as governance and disclosure
requirements

2.4.1 Liability of management and directors

Directors and trustees of corporations, including financial institutions, have dédjghtions to act in
good faith in the best interests of their company, as well as act with due care and diligence that a
reasonable person in the role would be expected to stfow

Due care and diligence can be demonstrated by actively identifying andsasgehe material

physical, liability and transition climaterisky | £ f | 4LJSOGa 2F (GKS AyadAddz
operations. Where material risks are identified, suitable mitigation actions or risk management

plans need to be considere8ection3 provides further details on how climate risks can be

identified, assessed and managed using an enterprise risk management framework.

If aBoardof Directorsfails to take adequate action, thepayface the risk of being held legally

accountableby their shareholders and members. The Arch Qealsion fundcasedescribed inCase
Study3, provides one example of where this has already occurred in the United States.
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Case Study Arch Coal Pension fund investment in coal shares

The Arch Coal Inc Emogee Thrift Plan was established by Arch Coal, Inc..gbemsl largest US
coal producef®, to provide for the retirement income of its employees. It has over US$546 m
in plan asset$.

In 2015, members of the employee pension plan sued the trisstenl individual directors and
officers of the retirement plan, seeking compensation for the drop in value of pension funds
AYy@SaiSR Ay ! NOK /21 fQa adagz201o ¢tKS tlrogad
to the middle of 2015, overwhic ! NOK / 2t Q&4 a2 01 $k3BBio &
per sharé’.

The plaintiffs allege that the trustees and directors breached their duty of due care and dilige
because they did not consider whether company stock continued to be a prudergtment for
GKS SYLX 28SSaQ NBOIGANBYSylG al gay3aao ¢tKSe
RSOfAYyS 2F GKS O2It AYyRdzZAUNEZ YR RARYyQI
including mine closures, credit rating ageniowngrades anihcreased debt to equity ratf.

Some of the underlying drivers, such as the downturn in the Chinese economy leading to
decreased demand, were not related to climate change. Others, including increased compet
from renewable energiesmal tightening of emission regulations and pollution controls, can be
directlylinked back to climate chanéfe

Sarah Barker from MinterEllison Lé&WB y20Sa AdG Aa aA3ayAaAFaol
never explicitly mentioned in the claim. This illustrates how the issue of transition risk and
stranded assets can be treated as financial issues, independent of environmentalism or ethi

This means there is potential for a breach of the duty of due care and diligence if a director ¢
trustee does not consider the financial implications of climate change, and whether this is
consistent with the best interests of the corporation. In otherdsy a director or trustee who
chooses to do nothing could be in breach of the law.

2.4.2 Supply chain
Figurel3 Supply chain risk

Insurance Company A outsourcq
management of its investment Lemm-g
assets to Investment Manager B

Investment Manager B purchase
shares in Bank C on behalf of G
Insurance Company A.

Bank C lends money to Coal
Manufacturer D.

Insurance Company A's investme|
assets fall due to the mark to
— market impact of the drop in Ban
C's share price. This puts press
on Insurance Company A's capitd
position.

Coal manufacturer D is unable tg
repay its loan from Bank C. Ban

The government introduces new
regulations to limit carbon
emissions. Being unable to adaieeeeall C's share price falls in response
quickly enough, Coal manufacturg the unexpected increase in bad

D goes bankrupt. debt.
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Supply chain risks arising from the interconnectedness of global supply networks are described in
Section2.2.4 Even though financial institutions are less aféelcby direct physical supply chain risks
than other businesses due to the nature of their operations, they are still exposed to
mismanagement of climate risk by their suppliers.

Figurel3illustrates one hypothetical scenario of how climate risk can be transmitted up the supply
chain to financial institutions.

Since the customers and shareholders of financial institutions will hol8di@edof Directorsto

account forthe way they manage climate risk, directors will also need to consider whether their
company may be exposed to mismanagement of climate risk by their suppliers or service providers.
Will they be able to hold their suppliers to account the way their cugianand shareholders will

hold them to account?

2.4.3 Operations and costs of running business

The physical impacts of climate change may affect the operations of a financial institution, and the
type and severity of impacts will vary greatly by geographicati@ae. Any operations that are

customer facing, including sales, claims assessment, repairs and customer service, may be hampered
by weather events occurring in the are@here have been instances in the past of natural disasters

such as flood impactinigay | & Q ! dther&fare theif &bility to support the community, in

particular in Pacific Island communities.

Management need to consider business continuity plans and prepare appropriate bdokapy
critical operations that may be exposed.

The cost®f running a business, including electricity, rent and other suppliey, alsdbe affected
by any future changes igovernment regulationincludingemissions trading schemes, taxes to cover
the cost of mitigationand any mandatory adaptation projects.

2.4.4 Governance and disclosure

The Australian Stock Exchange (ASX) has continuous disclosure requirements which listed companies
Ydzai aldArafeo tKAa AyOfdzRSa RA&AOf2aAiAyad Fye AyTF?
have a material effectonthe pfic 2 NJ @I t dzS 2 F (PKThis Beatskexistn@a a S OdzNA
regulations for listed companies already require disclosure of clireltged impacts if they are

deemed to have a material financial impact.

In addition, Recommendation 7.4 of ti@orporate Geernance Principles and Recommendations

OHnmno adlFdiSa GKFG a! tAA0GSR SyidAaide akKz2dZ R RA & Of
environmental and social sustainability risks and, if it does, how it manages or intends to manage

i K2 &S 7 MnRilgd theselrécommendations are not compulsory, a Board that chooses not to

follow them must provide an explanation of why not.

Financial markets are increasingly appreciating the need for clinaddted risks to be publicly
disclosed, and linked to retar financial reporting

9 The Montreal Carbon Pledge, with over 120 investors and $US10 trillion in assets under
management, commits investors to measure and publicly disclose the carbon foatptireir
investment portfoliog:.

1 The Climate Disclosuf&andards Board (CDSB) was formed as a special project of CDP with the
aim of integrating climate changdlS f 1 SR Ay F2N¥ I GA2Yy Ayid2 02 NL2 NI
reporting’.
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1 In 2015, the global Financial Stability Board (FSB) established the Tas&rGioeaterelated

CAYIFYOALt 5A80f28dNBa 6AGK GKS YA aalaay 2

TAYIYOALt NRa] RAaOf2adNBae (G2 KSEL FAYI
respond to climate change risks

These efforts rdéct the increasing demand for access to information on clinnatated risk
exposures by financial market participants.

'.F
y

0

Except for financial impacts that are deemed to be material, additional disclosure on climate risk by
corporations is voluntary at thigage. However, as it becomes increasingly accepted that climate
change has the potential to cause abrupt corrections in financial markets, regulators concerned

about financial stabilitynayprogressively formalise regulations on climate risk disclosures

Box4: The future of climate risk disclosure

It is expected that disclosure requirements will become increasingly standardised and more
comprehensive in order to enable investors and other stakeholders to perform more extensi
andysis and to make comparisons across companies.

Corporations that fall behind the evolving global standards of disclosure risk losing stakehol
engagement.

At the same time, more detailed reporting comes with cost and effort which corporations will
needto prepare themselves for.

In December 2018e French Treasury has issued a decree relating to Article 173 of the Ene
Transition for green growth law dramatically increasing disclosure of climate risk for all busir

EU wide Disclosure requiremerage due in early 2017, entities subject to these decrees must
disclose both physical and transitional risks.
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3 How can financial institutions better manage their exposure to
climate risk?

9 Financial Institutions should establish and follow an EnterprideNamagement framework
which identifies and quantifies climate change risks and use a rigoroubensfit analysis
approach to compare adaption and mitigation strategies. The Financial Instituficard
and management should then use this frameworklasign a climate change plan consister
with its overall business plan and implement actions in accordance with this plan. This g
must be actively managed and validated, and require regular revision, as knowledge ang
available solutions will expand ewvthe longterm time horizon of climate change.

9 Risk quantification starts with risk identification where exposure can be broadly identifieq
using risk statements with management and stakeholders. A rsssasient process then
assigns aisk score, usetb prioritise by materiality and impact. Ideally both the physical
exposures and potential impact of these on physical andpioysical assets as well as Ron
physical asset risks should be modelled. Stress testing of models under extreme "tail ris
scenaios then complete the picture.

9 Strategies to reduce exposure to risk for financial institutions will be targeted towards
increasing financial security, whilst adaption should also include rapid recovery planning
events.

I Governance and disclosuregations will evolve over time and financial institutions have
role in advocating for positive change.

9 Resilience to climate change risk not only involves stress testing a business plan but als
development of products or business opportunitiésitarise from climate change.

i Tools available to thénancialinstitution can be focused on helping customers, shareholdg
and other stakeholders. A key part of the cbeinefit analysis would be to identify those
strategies that thdinancialinstitution can implement directly or influence indirectly and the
measure the benefit/cost from all viewpoints.

i The communication strategy will be a key component aharfcialinstitutionQa LJ | Y
manage climate risk

3.1 Introduction

Section 2 describedmyriad of wayghat climate change can impact financial institutions, including
by impacting its household and business customers, shareholders and management.

Climate riskg i.e. the risks generated by climate changare systemic and pervasive for fimaal
institutions and therefore they require a holistic approaddelow, we discuss how an Enterprise

Risk Management (ERM) frame work can assist financial institutions in managing the climate risks
identified in section 2.

3.2 Enterprise risk management fra mework

9 Financial Institutions should establish and follow an Enterprise Risk Management frame
which identifies and quantifies climate change risks and use a rigoroubensfit analysis
approach to compare adaption and mitigation strategies as agdctively manage and
validate the plan over time
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We recommendihancial institutions use an Enterprise Risk Management (ERM) framework to
manage their climate change risk in a systematic man&B&M is consistent with the Actuarial
Control Cycle appoach,and APRA's Prudential Standard CPS 220 for Risk Management.

Under an ERM approach to climate chang@nancial institutiors risk management function
reviewsits business plasand risk appetite statements and then undertakaclimate changeisk
assessment This assessment can part of the overalERMprocess, or as an additional step to
update the existindERMframework.

Based on this analysi$idfinancial institutionconstrucs a planned response and thearriesout
continual monitorhg and reassessmentwith the following stages

Risk identification Cost benefit o . o

awincluding
assessment of the
potential outcomes
and the
probabilities of
those outcomes.

oPotential risks are
discussed in Seciton
2.

strategies

Allows the
comparison of
different risk
mitigation and
adaptation

uBased on the
prioritised
strategies and the
financial
institution's risk

appetite, design an

institution wide
resilience plan
taking into accoun

wimplement cost

effective

adaptation and

mitigation

measures set out in

the plan

t

all key stakeholders

«Monitor
performance
against plan and
iterate plans based
on outcome of
monitoring

There are a number of welleveloped frameworks for assessing climate risk and building response
strategies and we refer to the reader to some examples of framevbriBelow we discuss
pertinent issues tat may arise in implementing these frameworks.

Figurel4 A framework for assessing and addressing total climate fisk

Identify most
Measure success relevant
to incorporate B 0 hazards, areas
lessons leamned What are the Where and and populations
as inputs in next outcomes and from what are rmost at risk
climate risk lessons? we at risk?
decision cycle
Total Calculate the
Implement a Climate Risk expected loss
porffolio of (4) Management across multiple
responses How do we — What is the climate scenarios
considering exacuta? ﬁl T E‘lfan%nltude lo assess
barriers and : ¥ expe?:t — uncertainty
feasibility o loss?
How could
we respond?

Build a balanced porfolio
of responses with detailed
cost/benefit assessments
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3.3 Risk quantification

9 Risk quantification starts with risk identificatiarhere exposure can be broadly identified
using risk statements with management and stakeholders. A rsssasient process then
assigns aisk score, used to prioritise by materiality and impadeally both the physical
exposures and potential impact of these on physical andpioysical assets as well as Ron
physical asset risks should be modelled. Stressrtg of models under extreme "tail risk"
scenarios then complete the picture.

The steps of risk quantification and assessment may be theoretically stfaig¥dard, butdifferent
stakeholders within a Financial Institution may have widely diffeant strongly held views) on
climate changelnstead of developing new assumptions, global standards in assumptions on climate
change, such as the reports produced by the IPCC, can be used as a starting set of assumptions

Climate risk exists for all ingttions, and climate change may be viewed as an influencing factor, but
any action that addresses climate change will most probably also have value for managing and
mitigating current levels of climate risk.

Risk identification

Risk identification startwith management and stakeholders makingk statementgo as broadly
identify potential exposure as possible. An example of a risk statement might be "we face a risk from
increasing levels of drought impacting our agricultural clients and their abiligp@y loans".

Risk assessment

From this risk statement, the risk assessment will usually try to assigk scoreequivalent to the
likelihood of the risk multiplied by the impact of the riskhe result othis risk assessment wilke a
table of riks withriskscoreshased orvarying levels of likelihood and materiality of impact. Key
stakeholders will then form a collective view of the priority of the focus areasaadn will be
developed in response to thesecus areas.Non-priority risks can still be identified and monitored
going forward, and this forms an important part of the ERM process.

In assigning risk scores, tHek assessmemrocess will attempt tanodel the physical exposures
and potential impact oéxposueson physical and nophysical assetelated to the financial
institution. Ideally both the frequency and severity of the hazarelassessed. Physical assets
directly owned by the financial institution are important but risk managers should also conside
assets owned by customers and funded by baaksyell ashird party assets.

Example: Residential lending

For exampleSection2.1.6sets out the risks that cliate change poses to residential mortgages

(home loans) issued by banks. Banks should store adequate information on the properties backing
the mortgages, such ageocodingocation detail, type of construction and risk mitigants, in addition

to property \alue and loan amount. This exposure informato@mbe combined with thenatural
catastrophemodels® with climate change scenarios as used by P&C insurers to detepoiestial

future losses fronproperty catastrophevents, with and without climate charg

Bankscanthen apply additionabssumptiongegarding thenon-performance and defaultsn loans

in the case of such eventto quantify claim change cost scenarios. As with insurance risk analysis, all
financial institutions should analyse the tail ridkthe more volatile events of the modelled losses

from catastrophic events.
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Difficulties can arise as most existing catastrophe models are only designed for short term forecasts
¢ e.g. over the next twelve months, rather than for 20 to 30 year timeframasaddition many

models may not have the resolution to assist with decision making at a localised level. New models
are emerging that take a more granular approach, and a longer term approach allowing for changes
in climate and weather dependent clineatisks.

Figurel5Risk assessment for residential lending

Time frames

Careful selection of tim&rame is important, and internal discussion will focus on the likely lifetime
of the equipment and physical stock, the time horizon of creditors and shareholders, but also more
esotericbut important questions rgardingthe role of the financial institutio in society.

For example, if a bank is considered an integral part of the economy and society, does it have ethical
responsibility to ensure its assets and the infrastructure which it finances to develop will be resilient
beyond any normal investment pasgbk perio®
Non-physical assets
Risks beyond immediate physical assets exposures are very important to quantify if poEksdse.
risks are discussed in detailSaction2 and include

Customer & Staff safety

Financial Exposures, includes market riski key risk for banks

Insurancepremiumsfor protection of physical assets addectors &officers liability which
requiresanextrapolation of insurance costs for many years in the future to get clear view of
future climate risk

1 Responsible Investmennd corporate social responsibility
1 Reputational risk and loss of shareholder value
Quantification

Quantification of norphysical asset risks such as pure loss of economic value of stranded assets may
significantly more difficult and stakeholders must calesivalue chain impacts to reach a reasonable
estimate.Due to untested theories of causatidhrough a value chairthere will be higher

uncertainty in quantifying such riskand at best any quantification will be a rough estimate
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