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About the Climate Change Working Group  

The Actuaries Institute published its public policy statement1 on the Economic Implications of 
Climate Change in 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 Actuaries InstƛǘǳǘŜΩǎ ǇǳōƭƛŎ policy position by supporting and 
encouraging: 

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

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

¶ Measures, as per government commitments, for the reduction in greenhouse gas emissions, 
improved energy efficiency 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 low-greenhouse gas economy. 

As part of the first objective above, the CCWG 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 economic implications of 
climate change. The key question we are seeking to address is: 

How can Boards of Directors of financial institutions deal with the risks posed by climate change? 

In particular, this paper describes how existing actuarial methods, such as enterprise risk 
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 actuarial reports, 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 Actuaries Institute and others are encouraged to contact the CCWG if they would like to be 
involved in the CCWG. 
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)ÍÁÇÉÎÅ ÔÈÉÓȣ I 

 

 

άIƻǿ ŘƛŘ ǘƘƛǎ ƘŀǇǇŜƴΚέ 

άLΩƳ ǎƻǊǊȅ ŀōƻǳǘ ŀƭƭ ƻŦ ǘƘƛǎΣ ōǳǘ ǘƘŀƴƪǎ ŦƻǊ 
coming in to see me.  IǘΩǎ ōŜŜƴ ŀ while since we 
ǘŀƭƪŜŘ ŀōƻǳǘ ȅƻǳǊ ŦƛƴŀƴŎŜǎ ŀƴŘ ǘƘŜ ŀŘǾƛŎŜ LΩƳ 

providing you.  But back to your questions about 
the home insurance for now:  After that last east 

coast low, the bank did a review of all its home 
loans, and it's been enforcing the requirement 
for everyone to have buildings insurance, and I 

wanted to check how you were going with 
getting buildings insurance for your investment 

property?έ 

άAfter all the storms these last few years, the 
prices have skyrocketed for flood cover. Even 
the policies that don't cover us for flood are now 
nearly a third of the value of the home loan! We 
called the insurance company owned by our 
bank and they ŘƛŘƴϥǘ ǿŀƴǘ ƻǳǊ ōǳǎƛƴŜǎǎΗέ 

ά¸ŜǎΣ ǘƘŜ ōŀƴƪ Ƙŀǎ ǊŜŀƭƛǎŜŘ ǘƘŀǘ ƛǘ Ŏŀƴϥǘ Ǌƛǎƪ 
insuring the same properties it's on risk for with 

a home loan.  You had an interest only loan ς 
ǊƛƎƘǘΚέ 

ά¸ŜǎΣ ǎƻ ǿŜ ŎƻǳƭŘ ƳŀƪŜ ǘƘŜ Ƴƻǎǘ ƻŦ ǘƘŜ ǘŀȄ 
deductions. We were going to use a lump sum 
from our super to pay it off when we retired, but 
ǘƘŀǘϥǎ ŀƭƭ ƎƻƴŜ ǿǊƻƴƎ ǘƻƻΦέ 

άYes ς I did want to talk about your super with 
ȅƻǳ ŀǎ ǿŜƭƭΦ  ²ƘŀǘΩǎ ǘƘŜ ƭŀǘŜǎǘ ƻƴ ǘƘŀǘΚέ 

ά²Ŝƭƭ ǘƘŜ Ŏƭŀǎǎ ŀŎǘƛƻƴ ƭŀǿȅŜǊǎ ǘƘƛƴƪ ǿŜ ƘŀǾŜ ŀ 
good chance of winning the case against the 
trustees, but it's all down to insurance again. 
¢ƘŜ ǘǊǳǎǘŜŜΩǎ ƛƴǎǳǊŀƴŎŜ just doesn't cover the 
amount we all lost. Apparently there's lots of 
evidence that the trustees knew that climate 
change would have an impact on returns all the 
way back in 2016, but they did nothing about it! 
When the market turned so suddenly we all lost 
out.  We all thought it was conservatively 
managed with blue chip stocks with high 
dividends, but those stocks turned out to be 
mainly mining companies and financial 
institutions that were invested in mining! 

άAnd it's not like I had a lot in my super anyway, 
after they closed down the last coal power 
station, the coal industry came crashing down 
LΩǾŜ ōŜŜƴ ŘƻƛƴƎ ƻŘŘ Ƨƻōǎ ƘŜǊŜ ŀƴŘ ǘƘŜǊŜ ŦƻǊ ǘƘŜ 
past ten years trying to keep myself going. My 
back won't let me do that anymore, and I 
thought at least we have that investment 
property up in Queensland to keep us covered 
ŘǳǊƛƴƎ ǊŜǘƛǊŜƳŜƴǘΗέ 

άLǘϥǎ ŀ ƘǳƎŜ ƳŜǎǎΣ ŀƴŘ ŜǾŜǊȅƻƴŜ ǎŜŜƳǎ ǘƻ ōŜ 
blaming everyone else. The insurers are saying 

ƛǘΩǎ ǘƘŜ ōŀƴƪǎΣ ǘƘŜȅ ŀǊŜ ǎŀȅƛƴƎ ƛǘΩǎ ǘƘŜ 
homeownersΩ ǇǊƻōƭŜƳ, the homeowners are 

blaming the banks and insurers and the 
government. Sadly, with reductions in the aged 

pension again, there's a lot of people in the 
ǎŀƳŜ ǇƻǎƛǘƛƻƴΦέ 

άL Ƨǳǎǘ Řƻƴϥǘ ƪƴƻǿ ǿƘŀǘ ǿŜ ŎƻǳƭŘ ƘŀǾŜ ŘƻƴŜ 
different! We always took care of ourselves 
financially, but it's all come to nothing. Can we 
Ƨǳǎǘ ǎŜƭƭ ǘƘŜ ǇǊƻǇŜǊǘȅ ŀƴŘ Ǉŀȅ ōŀŎƪ ǘƘŜ ōŀƴƪΚέ 

ά¸ƻǳ ŎƻǳƭŘ ǘǊȅΣ ōǳǘ ƛǘϥǎ ǾŜǊȅ ǳƴƭƛƪŜƭȅ ȅƻǳϥƭƭ ƎŜǘ 
enough to cover the outstanding loan. 

Compared to 2016, no one wants to buy there, 
even though it's a beautiful spot. Unfortunately 

the bank had a lot of loans up there, and they 
had assumed that they weren't going to be at 

risk so many years after they'd written the loans, 
or that the property values would have fallen so 

ƳǳŎƘΦ LΩƳ ƴƻǘ ǎǳǊŜ ǘƘŜ ōŀƴƪ ǿƛƭƭ ǎǳǊǾƛǾŜ 
ŀƴȅǿŀȅΦέ 

ά¢ƘŜǊŜ ŘƻŜǎƴϥǘ ǎŜŜƳ ǘƻ ōŜ ŀƴȅ ƎƻƻŘ ƴŜǿǎΦέ 

 

 

ό{ŜŜ LƳŀƎƛƴŜ ǘƘƛǎ Χ LL ŀǘ ŜƴŘ ƻŦ ǘƘƛǎ ǇŀǇŜǊύ 
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Executive summary  

Climate risk poses a systemic holistic threat to 
our economy 

Financial institutions play a critical role in our 
economy. They are the front line in managing all 
financial risks, including those posed by climate 
change2. The stability of our economy and 
financial system as a whole will depend on how 
quickly and deeply financial institutions adapt to 
the risks faced by the Australian economy from 
climate change. 

Climate change is likely to directly impact 
economic sectors that make up nearly 50% of 
gross value added in Australia. Further, 
secondary effects, such as through financial 
institutions and employment opportunities, will 
result in an overall impact on the Australian 
economy that is substantial and material. 

Households and businesses face increasing 
and changing risks from climate change 

Households are exposed to a variety of climate 
ǊƛǎƪǎΦ tŜƻǇƭŜΩǎ ƘƻƳŜǎΣ ǿŀƎŜǎΣ ǎǳǇŜǊŀƴƴǳŀǘƛƻƴΣ 
investments, insurance premiums, energy bills 
and home repair bills will all be adversely 
affected by climate change.  Businesses are 
similarly exposed through their physical assets, 
to increased disruption to their own operations 
and throughout the supply chain, and finally 
through legal liability. 

The Paris agreement really changes 
everything 

Since the Paris Conference of the Parties in 
2015, the questions faced by Boards have 
changed rapidly.  The ratification of the Paris 
Agreement on 4 November 2016 has provided 
certainty that governments will act to address 
the threat of climate change, and a growing 
realisation of just how much impact a transition 
to a low carbon economy will have on the world 
economy.  While the time frames involved may 
be long and there is uncertainty around the 
extent of effects, there is little uncertainty about 
the fact that change will happen, and that 
financial institutions need to adapt to the 
evolving business environment in order to 
protect their enterprise value.   

There is no longer an option to ignore climate 
change 

We have passed the point of considering 
whether or not Boards need to act.  Recent legal 
opinion from leading members of the Australian 
legal profession3 suggests that many climate 
ŎƘŀƴƎŜ Ǌƛǎƪǎ άǿƻǳƭŘ ōŜ ǊŜƎŀǊŘŜŘ ōȅ a court as 
ōŜƛƴƎ ŦƻǊŜǎŜŜŀōƭŜ ŀǘ ǘƘŜ ǇǊŜǎŜƴǘ ǘƛƳŜέ.  It is 
possible ǘƘŀǘ !ǳǎǘǊŀƭƛŀƴ ŎƻƳǇŀƴȅ ŘƛǊŜŎǘƻǊǎ άǿƘƻ 
fail to consider climate change risks now could 
be found liable for breaching their duty of care 
ŀƴŘ ŘƛƭƛƎŜƴŎŜ ƛƴ ǘƘŜ ŦǳǘǳǊŜέΦ 

)ÔȭÓ ÁÂÏÕÔ ÔÈÅ ÃÕÓÔÏÍÅr, and the shareholder 

Boards will need to identify, quantify and 
manage climate risk exposures across their 
operations, not only because of these legal 
issues, but also because of the material impact 
on their customers and shareholders. 

Make better choices using an Enterprise Risk 
Management framework 

We discuss in our paper how financial 
institutions can establish and follow an 
Enterprise Risk Management framework to bring 
together the multiple ways climate change 
ǇƻǎŜǎ Ǌƛǎƪǎ ǘƻ ŀƭƭ ǘƘŜ ŎƻƳǇŀƴȅΩǎ stakeholders. 
This framework facilitates a rigorous cost-
benefit analysis to compare adaption and 
mitigation strategies, and allows the company to 
actively manage and validate the plan over time. 

Financial institutions that meet their 
ÃÕÓÔÏÍÅÒÓȭ ÎÅÅÄÓ ×ÉÌÌ be rewarded 

All these individuals and businesses have looked 
to the financial sector to help them manage 
their financial risks.  For financial institutions 
that adapt quickly to the changing needs of their 
consumers, there is the potential to improve 
both profitability and stability. Financial 
intuitions that fail to adapt to the changing 
needs of customers will face increasing 
reputational and political risks, as well as 
reducing profitability and increased volatility in 
returns for shareholders. 
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1 What are the financial  risks of climate change?  

1.1 Types of financial  risk  

The Climate Change 2014 Synthesis Report of the Intergovernmental Panel on Climate Change 
(IPCC)4 notes ǘƘŀǘ άLƴ ǊŜŎŜƴǘ ŘŜŎŀŘŜǎΣ ŎƘŀƴƎŜǎ ƛƴ ŎƭƛƳŀǘŜ ƘŀǾŜ ŎŀǳǎŜŘ impacts on natural and human 
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 
climate.έ  The report also states that ά/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿƛƭƭ ŀƳǇƭƛŦȅ ŜȄƛǎǘƛƴƎ Ǌƛǎƪǎ ŀƴŘ ŎǊŜŀǘŜ ƴŜǿ Ǌƛǎƪǎ 
ŦƻǊ ƴŀǘǳǊŀƭ ŀƴŘ ƘǳƳŀƴ ǎȅǎǘŜƳǎΦέ 

Climate change poses financial risks through three main mechanisms, as identified by the Bank of 
9ƴƎƭŀƴŘΩǎ tǊǳŘŜƴǘƛŀƭ wŜƎǳƭŀǘƛƻƴ !ǳǘƘƻǊƛǘȅ όtw!ύ5: 

¶ Physical Risks: the first-order risks which arise from weather-related 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, such as disruption of global 
supply chains or resource scarcity. 

¶ Transition Risks: the 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 carbon-intensive financial assets, and the speed at which any such re-pricing 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 carbon-intensive sectors. 

¶ Liability Risks: risks 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 are successful, those parties against whom the claims 
are made may seek to pass on some or all of the cost to insurance firms under third-party 
ƭƛŀōƛƭƛǘȅ ŎƻƴǘǊŀŎǘǎ ǎǳŎƘ ŀǎ ǇǊƻŦŜǎǎƛƻƴŀƭ ƛƴŘŜƳƴƛǘȅ ƻǊ ŘƛǊŜŎǘƻǊǎΩ ŀƴŘ ƻŦŦƛŎŜǊǎΩ ƛƴǎǳǊŀƴŎŜΦ 

All three risks pose issues for Financial 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 weather-related events from 
an increase in global mean temperatures.  These weather-related events include floods, 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 businesses, and their 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 
health6 and consequently life expectancy. Thus life insurers and health insurers are also exposed. 

1.1.2 Transition  risks  

Transition risks are financial risks that arise from a transition to a low-carbon economy. They are 
driven by two major forces:  

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

¶ Changes in technology which substantially reduce the demand for carbon intensive assets, such 
as improved battery storage. 
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The ratified Paris Agreement7 is an example of policy driven climate risks.  Signatory nations to the 
agreement have agreed to reduce their carbon and greenhouse gas emissions in order to limit global 
mean temperature increases to 2 degrees Celsius. In 2014, the Carbon Tracker Initiative8 estimated 
ǘƘŀǘ ƛƴ ƻǊŘŜǊ ǘƻ ǎǘŀȅ ōŜƭƻǿ н ŘŜƎǊŜŜǎ /ŜƭǎƛǳǎΣ ул҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƪƴƻǿƴ ŎŀǊōƻƴ ǊŜǎŜǊǾŜǎ ǿƛll have to 
remain unburned. In order to remain below 2 degrees Celsius, we would need to ensure that we do 
not breach this carbon budget. There is therefore a significant risk that the value currently attributed 
to carbon intensive assets will never be realised.  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 supply2, and the possibility that fossil fuel assets suddenly fall in value. 

1.1.3 Liability risks  

Liability risks arise in two major ways: 

¶ Insured liabilities for losses arising from compensation for damage from climate change 

¶ 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 succeǎǎ ǘƻ ŘŀǘŜΣ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ 
recognise the systemic nature of this risk.  Where a single legal decision establishes a precedent for 
liability, the flood gates may open to further claims. The latent nature of liability risks are particularly 
concerning for insurers 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 economic sectors, such as renewable or nuclear energy.  
Figure 1 illustrates some potential impacts, which are discussed further in Section 4. 

Figure 1 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 (IAMs) analyse the physical and socio-economic effects of climate 
change simultaneously in order to deal with the complex interactions between the physical risks and 
their financial impact.  
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Some models focus on a complete cost-benefit analysis of climate change mitigation in order to find 
the optimal policy with the highest net benefit, whilst others look at the cost-effectiveness of 
achieving a particular mitigation target with a given policy. 

There are many difficulties in weighing up costs and benefits of any particular target scenario for 
future increases in global mean temperatures. These difficulties include the following. 

¶ Balancing costs to the current generation against benefits to future generations, possibly many 
years in the future 

¶ Countries will be affected differently, some may be lost completely as sea levels rise 

¶ Probabilities for future temperature levels are difficult to estimate 

¶ 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 of impacts of climate change performed by 
the IPCC. 

At the time of the Garnaut review in 20089, most Australian studies were aimed at estimating the 
costs of greenhouse policy, but not the benefits10. International studies to date give little 
information that is directly 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 realistic base case. 

When Garnaut updated his review in 201111Σ ƘŜ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ άŀŘǾŀƴŎŜǎ ƛƴ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǎŎƛŜƴŎŜ 
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 likely, if anything, to be more harmful than the earlier 
ǎŎƛŜƴŎŜ ƘŀŘ ǎǳƎƎŜǎǘŜŘΦέ 

IAM modelling of Australia was done in 2015 by McKibbin in consultation with the Department of 
Foreign Affairs and Trade12. This modelling assessed the economic impact of AustraliaΩǎ нлол 
commitment to reduce greenhouse gas emissions by 26% below 2005 levels. It found only a very 
modest reduction in GDP arising from the commitment. 

However, recent papers have been very critical of the current generation of IAMs. In 2013 Stern13 
noted that although IAMs ƘŀǾŜ ǇǊƻŘǳŎŜŘ ǾŀƭǳŀōƭŜ ƛƴǎƛƎƘǘǎΣ ǘƘŜȅ άƎŜƴŜǊŀƭƭȅ ƭŜŀǾŜ ƻǳǘ Ƴŀƴȅ ŜŦŦŜŎǘǎΣ 
recognized as potentially very large, which are not easy to make precise or formal enough for 
ƛƴǘŜƎǊŀǘƛƻƴ ƛƴǘƻ ǘƘŜ ƳƻŘŜƭƭƛƴƎΦέ Χ άaƻǎǘ L!aǎ ǎǘǊǳƎƎƭŜ ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ the scale of the scientific risks, 
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 large-scale human migration to escape the worst-affected areas. Because the IAMs omit so 
Ƴŀƴȅ ƻŦ ǘƘŜ ōƛƎ ǊƛǎƪǎΣ ǎƻŎƛŀƭ Ŏƻǎǘ ƻŦ ŎŀǊōƻƴ ŜǎǘƛƳŀǘŜǎ ŀǊŜ ƻŦǘŜƴ ǿŀȅ ǘƻƻ ƭƻǿΦέ  

In 2013, Pindyck14 went ŦǳǊǘƘŜǊΥ άL!aǎ ŀǊŜ ƻŦ ƭƛǘǘƭŜ ƻǊ ƴƻ ǾŀƭǳŜ ŦƻǊ ŜǾŀƭǳŀǘƛƴƎ ŀƭǘŜǊƴŀǘƛǾŜ ŎƭƛƳŀǘŜ 
change polƛŎƛŜǎ ŀƴŘ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ǎƻŎƛŀƭ Ŏƻǎǘ ƻŦ ŎŀǊōƻƴΦέ 

However, despite these criticisms, these authors do not consider that we should wait until there are 
better models available. Rather, they recommend a price on carbon should be set now using the 
best available means, and revised as better cost estimates become available. 
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The lack of bipartisan agreement on action in Australia adds further difficulty. Taylor, in CEDA15 says, 
άtƻƭƛŎȅ ǳƴŎŜǊǘŀƛƴǘȅ ǿƛƭƭ ƘƛƴŘŜǊ ǘƘŜ ŎƘŀƴƎŜǎ ǘƘŀǘ !ǳǎǘǊŀƭƛŀ ǳƴŘƻǳōǘŜŘƭȅ ƴŜŜŘǎ ǘƻ ƳŀƪŜΣ ǎince it 
increases perceived risk attached to actions that individuals or organisations may take, and so 
ƛƴŎǊŜŀǎŜǎ ǘƘŜ Ŏƻǎǘ ƻŦ ŎƘŀƴƎŜ ŀƴŘ ǊŜŘǳŎŜǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŎƘŀƴƎŜ ŀŎƘƛŜǾŜŘΦέ 

1.3.2 Economic impact by sector  

Figure 2 Proportion of gross value added 

 
Source: ABS 

Figure 2 shows the proportion of gross value added by economic sector based on ABS statistics.  
Combining this with Figure 1 suggests that more than 50% of economic activity may be directly 
impacted by climate change. 

Under this categorisation, the Financial Services sector would be impacted on a secondary basis, 
through the mechanisms discussed in Section 1.1. 

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

¶ Climate change is a material financial risk.  Boards of Directors of financial institutions need to 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎ ƛƴ ǿƘƛŎƘ ŎƭƛƳŀǘŜ Ǌƛǎƪ Ŏŀƴ ŜƳŜǊƎŜΣ ŀǎǎŜǎǎ ǘƘŜƛǊ ŎƻƳǇŀƴȅΩǎ 
exposure, manage the risks, and make appropriate public disclosures on these risks. 

¶ Failure to do so could constitute a breach ƻŦ ŘƛǊŜŎǘƻǊǎΩ ƭŜƎŀƭ ƻōƭƛƎŀǘƛƻƴǎΣ ōǳǘ ǿƛƭƭ ŀƭǎƻ ƭŜŀŘ ǘƻ 
material financial risks for the financial institution. 

¶ Households and businesses, who are the customers of financial institutions, will face financial 
challenges due to a combination of the economic impacts of structural change, and decreased 
affordability and increased volatility of expenses. 

¶ Increased uncertainty in the values of both assets and liabilities leads to more potential for 
earnings volatility and higher capital requirements.  This can affect the share price of a 
financial institution. 

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

¶ Investors are increasingly seeking 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 likelihood of the risks occurring and the 
severity of the impact will depend on the level of risk mitigation and management undertaken by 
both by governments and the underlying company. 

2.1 Household  customers  

2.1.1 A household ÃÕÓÔÏÍÅÒȭÓ balance sheet 

¶ Climate change has the potential to put strain on the household budget of some through its 
impacts on property values, employment, investment returns and other household costs.  
These effects can flow on to financial institutions through the behaviour and purchasing 
decisions of customers. 

Customers of financial institutions often have relationships with multiple financial service providers, 
and may be impacted by multiple events, all of which originate from climate change. The preface to 
this paper illustrates one example of how individuals could be adversely affected if financial 
institutions do not undertake risk mitigation and management actions. Financial institutions will 
need to respond to climate change because the risks of climate change directly affect their 
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 the household budget.  For example, a customer may choose is to take on more self-
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 of natural peril events ς using 
ŀ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ŦƛƴŀƴŎƛŀƭ ǎǘŀǘŜƳŜƴǘǎ ŀǎ ŀƴ ŀƴŀƭƻƎȅΣ ǘƘƛǎ ƳŜŀƴǎ ƘƛƎƘŜǊ Ǿƻƭŀǘƛƭƛǘȅ ƻŦ ƘƻǳǎŜƘƻƭŘ 
ΨǇǊƻŦƛǘǎΩΦ  Lǘ ŀƭǎƻ ƳŜŀƴǎ ƘƻǳǎŜƘƻƭŘǎ ǿƛƭƭ ƴŜŜŘ ƳƻǊŜ ǎŀǾƛƴƎǎ ǘƻ ŎƻǾŜǊ ǳƴŜȄǇŜŎǘŜŘ Ŏƻǎǘǎ ς that is, 
increased requirements for houǎŜƘƻƭŘ ΨŎŀǇƛǘŀƭΩΦ  

Figure 3 illustrates how climate change ŀŦŦŜŎǘ ŘƛŦŦŜǊŜƴǘ ǇŀǊǘǎ ƻŦ ŀ ǘȅǇƛŎŀƭ ƘƻǳǎŜƘƻƭŘΩǎ ΨōŀƭŀƴŎŜ ǎƘŜŜǘΩΦ  
Sections 2.1.2 to 2.1.9 explains how each of these items are exposed, as well as the implications on 
financial inǎǘƛǘǳǘƛƻƴǎ ƻŦ ǘƘŜƛǊ ŎǳǎǘƻƳŜǊǎΩ ŎƭƛƳŀǘŜ Ǌƛǎƪ ŜȄǇƻǎǳǊŜǎΦ   
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Figure 3 tƻǘŜƴǘƛŀƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƳǇŀŎǘǎ ƻƴ ƘƻǳǎŜƘƻƭŘ ΨōŀƭŀƴŎŜ ǎƘŜŜǘΩ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ Ǌƛǎƪ 
management and mitigation actions 

  

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 risk, or it may 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 dollars16, a figure which The Climate 
Institute estimates would be $88 billion after adjusting for the increase in value of residential 
dwelling stock to 2015 levels17. 

Contagion risks 

The Climate Institute17 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 coastal properties may well give falling prices 
for non-coastal properties. 

Communities 

Communities that have been built around carbon intensive industries, such as the Hunter Valley in 
NSW, are particularly exposed to the risk of a fall in property values driven by an economic transition 
away from these industries. 
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2.1.3 Future w ages from  employment  

Economic activity and employment 

As the economy adapts to climate change and to the concept of a carbon budget (see Section 1.1.2), 
we expect to see major structural change across many economic sectors, including agriculture, 
tourism, mining, energy, health, housing and infrastructure.  Appendix A gives further detail on how 
each of these industries will be affected.  Structural change will have secondary impacts on other 
parts of the economy that rely on the affected sectors or provide services to these sectors. 

Social risks 

The human impact of a shift to a low-carbon economy is increasing unemployment for people 
currently working in the affected industries.  Communities like Latrobe Valley in Victoria, which 
Ŏƻƴǘŀƛƴ рлл ȅŜŀǊǎΩ ǿƻǊǘƘ ƻŦ ōǊƻǿƴ Ŏƻŀƭ ǳƴŘŜǊ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ǎǳǇǇƻǊǘ !ǳǎǘǊŀƭƛŀΩǎ ŦƻǳǊ ōǊƻǿƴ Ŏƻŀƭ-
fired power stations, fear that they will be displaced if the power stations continue to be shut 
down18. This can lead to the affordability of housing, insurance and other financial products 
becoming an even more important issue for those affected.  As illustrated in the preface to this 
paper, unemployment could conceivably affect households at the same time as other climate 
impacts, further exacerbating the negative consequences. 

Opportunities 

The upside of the economic transition to a low-carbon economy is that new employment 
opportunities will arise in growing industries such as renewable energy, energy storage, 
infrastructure to support climate risk adaptation, 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 high-carbon assets, or industries exposed to climate change impacts19. Despite the 
risks of stranded assets (see Section 1.1.2), the Asset Owners Disclosure Project found that only 5% 
of asset owners disclose measuring the impact that stranded assets scenarios may have on their 
investments20. 

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 assets problem means 
that climate risk not just an environmental issue, but a financial risk 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 occurred in the United States is the Arch Coal pension fund, described in 
Case Study 3. 

Transparency and additional disclosure 

Superannuation fund members are increasingly calling 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 in.  Disclosure is expected to become mandatory in mid-2017, 
when the Australian ƎƻǾŜǊƴƳŜƴǘΩǎ proposed disclosure laws are scheduled to commence21.  This 
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 which are heavily invested in high 
carbon assets.  
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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 funds22. 

Figure 4 ASX 200 market capitalisation by sector (as at Aug 2016) 23 

 
 
Figure 4 shows the composition of the ASX 200 by sector.  Large sections of the share market are 
potentially exposed to climate risk, either directly or indirectly. 

¶ The energy sector is expected to experience major impacts from climate change, as described in 
Appendix A.   

¶ The materials and industrials sectors, which together make up 23% of the index, are exposed to 
potential future changes in carbon regulations that may have an impact on demand for their 
products or the costs of running business.  They are also exposed through provision of materials 
and services to other businesses directly exposed to climate risk.   

¶ The financial sector, which is the largest ASX sector, takes on risks through lending and selling 
insurance to directly exposed businesses.   

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

There is also potential for investment gains to be 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 their climate risks.  Climate risk 
management is discussed further in Section 3. 
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Fixed income investments 

Corporate debt and other fixed income investments will face similar risks to equity investments as 
discussed above. Further, Australian sovereign debt, at a Commonwealth, State and Local level may 
ŀƭǎƻ ōŜ ƛƳǇŀŎǘŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ  ¢ƘŜǊŜ ƛǎ ŀ ǇŀǊǘƛŎǳƭŀǊ Ǌƛǎƪ ŘǳŜ ǘƻ !ǳǎǘǊŀƭƛŀΩǎ ŎŀǊōƻƴ-intensive 
economy, as well as our limited fiscal options due to existing levels of debt. Further, transition risks 
may result in reduced taxes and royalties from carbon-intensive sectors such as mining and 
electricity generation. 

Property investment 

Some people also have investment properties, which carry similar risks to residential properties and 
home loans, as described in Section 2.1.6.  There may also be climate change-related effects on 
affordability and availability of landlord insurance, as described in Section 2.1.7.  These factors all 
have the potential to impact returns to investors from property investments. 

2.1.6 Home loans 

!ǳǎǘǊŀƭƛŀΩǎ ƭŜǾŜƭ ƻŦ ƘƻǳǎŜƘƻƭŘ ŘŜōǘ ƛǎ ŎǳǊǊŜƴǘƭȅ ŀƳƻƴƎǎǘ ǘƘŜ ƘƛƎƘŜǎǘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇŜŘ ǿƻǊƭŘΣ ǿƛǘƘ ǘƘŜ 
highest ratio of household debt to GDP out of the 44 countries reported on by the Bank for 
International Settlements.  Figure 5 shows that in 2015, Australian household debt reached more 
than 120% of GDP. Deloitte Access Economics notes ǘƘŀǘ ƳǳŎƘ ƻŦ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ !ǳǎǘǊŀƭƛŀΩǎ 
household debt has been driven by house price growth, which has risen faster than national income 
over recent years24. 

Figure 5 Household debt relative to GDP24 

 
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 because both investors and 
owner-occupiers have been increasing their use of interest-only lending25.  Figure 6 shows interest 
only loans as a proportion of total new housing loan approvals over time.  
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Figure 6 Interest only loans as a share of total new housing loan approvals25 

 
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.  This means 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 Christchurch earthquake, many home owners were offered 
government buy-outs of their property at values well below what they paid for their house and 
suffered substantial financial losses26. 

aƻǎǘ !ǳǎǘǊŀƭƛŀƴ ƳƻǊǘƎŀƎŜǎ ŀǊŜ ƛǎǎǳŜŘ ƻƴ ŀ ΨŦǳƭƭ ǊŜŎƻǳǊǎŜΩ ōŀǎƛǎΣ ǿƘƛŎƘ ƳŜŀƴǎ that even if borrowers 
have negative equity because property values 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 of financial protection for the bank.  

Reputational risk 

IƻǿŜǾŜǊΣ ǊŜŎŜƴǘ ƴŜƎŀǘƛǾŜ ƳŜŘƛŀ ŀǘǘŜƴǘƛƻƴ ƻƴ ƭŜƴŘŜǊǎΩ ƳƻǊǘƎŀƎŜ ƛƴǎǳǊŜǊǎ ŎƘŀǎƛƴƎ ŎǳǎǘƻƳŜǊǎ ǘƻ 
recoup losses27 demonstrates the potential for reputational damage, even if banks and insurers have 
the means to protect 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 damage to 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 grown over time to become the largest business line for many Australian 
banks28Φ /ǳǊǊŜƴǘƭȅΣ ƘƻǳǎƛƴƎ ƭŜƴŘƛƴƎ ǊŜǇǊŜǎŜƴǘǎ ŀōƻǳǘ сл҈ ƻŦ !ǳǎǘǊŀƭƛŀƴ ōŀƴƪǎΩ ŘƻƳŜǎǘƛŎ ƭŜƴŘƛƴƎ29, 
ŀƴŘ пл҈ ƻŦ ǘƘŜ ōŀƴƪƛƴƎ ƛƴŘǳǎǘǊȅΩǎ ŀǎǎŜǘǎ25.  High concentration in this single business line means 
climate impacts on home loans has significant implications for banks, building societies and credit 
unions. 
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Figure 7 Residential mortgage share of total loans over time25 

 
 
Mortgage contracts are long term, typically with terms of 20 to 30 years.  This means banks are 
already exposed to financial and reputational risks of climate change today from their 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 property valuations, 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 reputational risk for 
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 through increasing insurance premiums for buildings and contents.  The 
perceived affordability of home insurance premiums therefore represents a significant reputational 
risk for insurers. 

Even if the premiums charged are an accurate reflection of the level of risk, if individual customers 
experience financial distress due to increasing unaffordability issues in relation to insurance, 
negative media attention could still be directed at the insurance company.  This was recently 
experienced in Northern Australia when a series of cyclone events prompted insurers to reassess 
cyclone risks, resulting in public outcry over large premium increases over a short period of time30. 

Typically, insurers set risk-based prices for natural hazards cover by: 

¶ Selecting an Average Annual Loss (AAL) representing a view on the long term average cost for 
each natural peril. 
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¶ Then allocating the cost according to an assessment of the relative risk of each insured property, 
taking into account physical, engineering and meteorological factors.  For example, the premium 
to cover cyclone risk may 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 damaged if a cyclone 
did hit it. 

Harwood et al31 estimate climate change impacts are likely to be minimal for the median household 
as most Australian homes do not have significant bushfire, flood or cyclone risk, but the worst 
affected homes could see buildings premiums equating to approximately 38% of annual income by 
2100.  This means that households in high risk areas will bear a disproportionate amount of 
premium increase, which could lead to insurance premium affordability 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 undertaken.  One example of where this has occurred is 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 
town32. 

Political risk 

In other instances, the premiums charged may be so high that in effect, insurance becomes 
unavailable. Pressure on the government to intervene with a solution to lack of availability of 
insurance, which may be seen by some as market failure, becomes 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 are excluded by some insurers in the Australian market33.  The recent 
astronomical high tide at the time of the June 2016 east coast low which affected Collaroy and other 
areas highlights the threat to coastal properties, and the potential reputational damage if the public 
blame the insurance industry for failing to provide adequate cover. These exclusions leave the 
customer or the mortgage provider exposed to the risk even if insurance is purchased on the 
property. 

If the level of coverage offered by ŜȄƛǎǘƛƴƎ ǇǊƻŘǳŎǘǎ ƴƻ ƭƻƴƎŜǊ ƳŜŜǘ ŎǳǎǘƻƳŜǊǎΩ ƴŜŜŘǎΣ ǘƘŜn 
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 change-related impacts which may change over time.  More recently, tools have 
been developed which allow homeowners to access some of this information, including: 

¶ Coastal Risk Australia BETA ς interactive map illustrating predicted coastal flooding resulting 
from climate change under a range of sea level rise scenarios34 

¶ NRMA Safer Homes ς assesses fire, theft, water leaks and bushfire risk for individual properties, 
as well as providing advice on how to reduce the risk35 

¶ Queensland Flood Mapping Program Interactive FloodCheck Map ς interactive map with likely 
extent of floodplains, historic floodlines and flood simulations36 
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Self-insurance 

To some extent, there is potential for customers to reduce the cost of insurance by self-insuring 
more of the risk, for example by accepting more policy exclusions, taking on higher excesses or 
choosing lower sums insured. Customers may also choose full self-insurance 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 
ōŜƴŜŦƛǘǎ ƻŦ Ǌƛǎƪ ƳƛǘƛƎŀǘƛƻƴΦ  CƻǊ ŜȄŀƳǇƭŜΣ {ǳƴŎƻǊǇΩǎ /ȅŎƭƻƴŜ wŜǎƛƭƛŜƴŎŜ .ŜƴŜŦƛǘ ǊŜŎƻƎƴƛǎŜǎ ŦŜŀǘǳǊŜǎ 
and mitigation measures that have been undertaken 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 occurs.  Further examples of new product opportunities arising out of climate risk mitigation 
are discussed in Section 3.5.2. 

2.1.8 Energy bills  

The cost of electricity, gas and 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 generation, transmission and storage technologies becomes more 
developed and more cost efficient, renewable energy costs are expected to decrease. Advances in 
battery storage technologies such as the Tesla Powerwall and Redflow also have the potential to 
make solar panels more cost efficient by allowing solar energy to be stored for use at night. Australia 
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 blackouts in the event of a power outage across the grid.  

Government schemes such as the Small-scale Renewable Energy Scheme37, encourage installation of 
solar panels, wind turbines and hydro systems in private homes.  Households are able to receive 
money for Small-scale technology certificates created by their renewable energy systems, as well as 
sell excess electricity fed into the power grid for a feed-in tariff38.  This helps to cover the cost 
installing the solar panels, and reduce household energy bills. 

2.1.9 Home repair bills  

The quality of constrǳŎǘƛƻƴ ŀƴŘ ŀƴȅ ŀŘŀǇǘŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ŀ ōǳƛƭŘƛƴƎΩǎ ŘŜǎƛƎƴ are 
significant factors in determining how much damage the building will take in a natural hazard event.  
¢ƘŜ !ǳǎǘǊŀƭƛŀƴ .ǳƛƭŘƛƴƎ /ƻŘŜǎ .ƻŀǊŘ ǎŜǘǎ ƳƛƴƛƳǳƳ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ōǳƛƭŘƛƴƎǎ ǘƻ Ψwithstand extreme 
ŎƭƛƳŀǘŜ ǊŜƭŀǘŜŘ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘ ŜǾŜƴǘǎΩΦ  LŦ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ǇǊƻǾŜ ǘƻ ōŜ ƛƴǎǳŦŦƛŎƛŜƴǘΣ ŀǎ ǿŀǎ ƛŘŜƴǘƛŦƛŜŘ 
following Cyclone Althea in 1971 and Cyclone Tracy in 1974, then building standards will be 
upgraded to ensure adequate levels of safety39.   

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

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

¶ More bushfire resistant buildings in bushfire prone areas 

¶ Contemporary energy efficiency standards that reduce the impacts of extreme heat and heat 
stress40. 
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! ǊŜǇƻǊǘ ōȅ ǘƘŜ !./. ŦƻǳƴŘ ǘƘŀǘ ŜȄƛǎǘƛƴƎ ōǳƛƭŘƛƴƎ ǎǘŀƴŘŀǊŘǎ ŀǊŜ ΨǊŜŀǎƻƴŀōƭȅ ŀŘŜǉǳŀǘŜΩ ŦƻǊ ŎƭƛƳŀǘŜ-
related hazards ŀƴǘƛŎƛǇŀǘŜŘ ƛƴ рл ȅŜŀǊǎΩ ǘƛƳŜΣ ǳƴŘŜǊ ŀ ƭƻǿ ŜƳƛǎǎƛƻƴǎ ǎŎŜƴŀǊƛƻΦ  IƻǿŜǾŜǊΣ ǘƘŜ ǎǘǳŘȅ 
ŀƭǎƻ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǳƴŘŜǊ ŀ ƘƛƎƘ ŜƳƛǎǎƛƻƴǎ ǎŎŜƴŀǊƛƻΣ ǘƘŜ ŎǳǊǊŜƴǘ ōǳƛƭŘƛƴƎ ŎƻŘŜǎ ΨƳŀȅ ōŜ ŘŜŦƛŎƛŜƴǘ ƛƴ 
ǎƻƳŜ ŀǊŜŀǎΩ ό!./.Σ нлмоύΦ 

Figure 8 illustrates how simple low-cost retrofits, roof strapping and community awareness 
campaigns can have significant benefits that could ΨǇŀȅ ŦƻǊ ǘƘŜƳǎŜƭǾŜǎΩ ǊŜƭŀǘƛǾŜƭȅ ǉǳƛŎƪƭȅΦ 

Figure 8 Benefits of retrofits, roof strapping and community awareness41 

 
 
Even if such adaptation measures 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 receive immediate financial benefits that offset some of this cost, such as reduced insurance 
premiums if these risk reduction measures are recognised by their insurer. 

Section 3.4 discusses risk mitigation and adaptation strategies and how cost/benefit ratios can be 

used to prioritise adaptation measures.  Local councils and individual home owners could also apply 

a similar methodology to select which adaptation measures are worth adopting. 

2.2 Business customers  

¶ Many of the climate risks that are relevant for a household are also relevant for businesses 
across a wide range of industries.  Business customers have additional commercial aspects to 
consider, including stock and equipment, business interruption, supply chain risks and legal 
liability. 

2.2.1 ! ÂÕÓÉÎÅÓÓ ÃÕÓÔÏÍÅÒȭÓ ÂÁÌÁÎÃÅ ÓÈÅÅÔ 

Figure 9 ƛƭƭǳǎǘǊŀǘŜǎ Ƙƻǿ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ Ƴŀȅ ŀŦŦŜŎǘ ŀ ōǳǎƛƴŜǎǎΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ 
considerations already discussed in Section 2.1 for household customers.  These aspects apply in 
varying degrees depending on the type of business and size of business being considered. 
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Figure 9 tƻǘŜƴǘƛŀƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƳǇŀŎǘǎ ƻƴ ōǳǎƛƴŜǎǎ ΨōŀƭŀƴŎŜ ǎƘŜŜǘΩ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ ƻŦ Ǌƛǎƪ 
management and mitigation actions 

 

2.2.2 Physical assets 

The physical assets of a business are exposed to physical climate risks.  The issues discussed in 
Section 2.1.7 concerning the affordability and availability of property insurance, as well as any 
exclusions, are also applicable to businesses.  For example, following the 2008 flood of Bowen Basin 
coal mines which cost insurers over $500 million in flood damage and business interruption claims, 
BHP moved to self-insurance of the affected mines42, perhaps because insurance coverage could no 
longer be purchased at a viable price.  

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

2.2.3 Business interruption  

What is perhaps more significant than the physical damage caused by a natural hazard event is the 
subsequent impact on businessŜǎΩ ability to continue carrying out their operations.   

Business interruption insurance is an important aspect of business continuity.  According to a 2010 
Cameron Research report, only 40% of Australian businesses had business interruption cover43. 

Businesses are exposed to possible increases in business interruption risk insurance premiums if 
their location is exposed to increased natural hazard risk, or if they are exposed to other disruptions 
such as electricity failure that are 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.  For example, following the Brisbane flood in 2011, some small 
business owners had their business interruption claims denied because their buildings were not 
directly inundated during the flood, even though they lost business because parts of the city were 
inaccessible44. 
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Business continuity planning 

In addition, businesses should be aware of other business continuity planning considerations, 
including IT recovery strategies, such as offsite backups of important data, and communications with 
customers and employees in the event of a natural disaster. 

Economic impacts 

Broader influences on the economy may also affect the revenue of businesses, even if they are not 
impacted directly.  For example, a downturn in the tourism industry following a natural disaster 
could flow on to slower growth for travel agencies and related businesses. Such slowdowns are 
unlikely to be covered by business 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 that the 2011 Thailand floods had on global hard drive prices, described in Case 
Study 1, is one example of how this could occur.  

Non-physical risks can also cause supply chain failure, for example if a major supplier is impacted by 
transition or liability climate risks (as described in Section 1.1.3). Climate change is expected to have 
ŀ ΨƳǳƭǘƛǇƭƛŜǊ ŜŦŦŜŎǘΩ ƻƴ ŀƴȅ ŜȄƛǎǘƛƴƎ ǎǳǇǇƭȅ ŎƘŀƛƴ Ǌƛǎƪ45.  
 
Supply chain risk in the particular context of financial institutions is discussed in further detail in 
Section 2.4.2. 
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Case Study 1: 2011 Thailand floods and HDD prices 

The 2011 Thailand floods are an example of how a local disaster can have indirect impacts that 
flow through the global economy through the supply chain. 

In November 2011, flooding of the Chao Phraha River in Thailand caused extensive damage to the 
industrial sector.  Prior to the floods, Thailand produced approximately 43% of the wƻǊƭŘΩǎ ƘŀǊŘ 
disk drives (HDDs)46.  The flooding caused factories of major manufacturers of HDDs to be 
inundated, leading to loss of stock and loss of production facilities47. 

The shortage of HDDs had impacts on consumer prices across the globe.  For example, analysis by 
METI indicates that the price of HDDs in Japan nearly tripled immediately after the flood, and 
remained higher than pre-flood levels for months after the event46.   

Figure 10 Average sales price of HDDs in Japan before and after the Thailand flood46 

 
This further led to impacts down the global supply chain on businesses relying on Thai suppliers, 
with Intel losing $1 billion of revenues as a result, and set-top box manufacturer Pace issuing a 
series of profit warnings48.  

Auto parts makers were also substantially affected by the same flood event, leading to production 
disruptions for car manufacturers like Toyota, Honda and Mitsubishi49. 

Since these floods, many manufacturers have diversified their production, for example by opening 
facilities in nearby Philippines. Diversification of the production chain is an example of a strategy 
to manage risk ς further examples are discussed in Section 3.5. 

 

2.2.5 Legal l iability  

Businesses also face liability risk arising from climate change, from customers and other parties who 
have suffered loss due to the effects of climate change seeking compensation from those whom 
they hold responsible.   
 
Some possible scenarios include: 
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¶ Coal extractors and coal-fired power stations being sued for contributing to climate change via 
carbon emissions. 

¶ Local governments being sued for failing to undertake adequate mitigating actions (see Case 
Study 2: Farmers Insurance sues local governments for ignoring climate change). 

¶ 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 property values to fall. 

¶ Brokers selling unsuitable policies to customers without explaining that certain risks, such as 
actions of the sea, are not covered. 

¶ Investment managers and superannuation trustees being sued for continuing to invest in assets 
exposŜŘ ǘƻ ǘƘŜ Ǌƛǎƪ ƻŦ ōŜŎƻƳƛƴƎ ΨǎǘǊŀƴŘŜŘ ŀǎǎŜǘǎΩ όǎŜŜ Case Study 3 Arch Coal Pension fund 
investment in coal shares). 

Insurance companies are exposed to the above risks via their customers, through commercial 
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 2: Farmers Insurance sues local governments for ignoring climate change 

In 2014, Illinois Farmers Insurance Company filed a number of lawsuits arguing that local 
governments in the Chicago area knew that climate change would lead to heavier rainfall, but 
failed to prepare adequately to prevent future flooding50. 

It was alleged that the local governments did not do enough to increase the capacity of sewers 
and stormwater drains, which therefore led to flooding during two days of heavy rain in April 
нлмпΦ  Ψ.ȅ ŀŘƻǇǘƛƴƎ άǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ǇǊƛƴŎƛǇƭŜ ǘƘŀǘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ Ƙŀǎ ŎŀǳǎŜŘ ƛƴŎǊŜŀǎŜǎ ƛƴ ǊŀƛƴŦŀƭƭΣέ 
the Plaintiffs insist that the Defendants acknowledged a causal link between climate change and 
heavier rainfall.  In short, the Defendants allegedly knew that the infrastructure was insufficient 
ŀƴŘ ŦŀƛƭŜŘ ǘƻ ŎǳǊŜ ƛǘΦΩ51 

¢ǊŜƴǘ CǊŀƎŜǊΣ ŀ ǎǇƻƪŜǎƳŀƴ ŦǊƻƳ CŀǊƳŜǊǎ LƴǎǳǊŀƴŎŜΣ ǎǘŀǘŜŘ ǘƘŀǘ CŀǊƳŜǊǎ ΨƘƻǇŜŘ ǘƘŜ ǎǳƛǘ ǿƻǳƭŘ 
encourage cities and counties to do more to reduce ǘƘŜ Ǌƛǎƪǎ ƻŦ ŦǳǘǳǊŜ ŦƭƻƻŘƛƴƎΩ52. 

Michael Gerrard, director of the Centre for Climate Change Law at Columbia Law School in New 
¸ƻǊƪΣ ǎŀȅǎ ǘƘŀǘ ǘƘŜǎŜ ƭŀǿǎǳƛǘǎ ŀǊŜ ǘƘŜ ŦƛǊǎǘ ƻŦ ǘƘŜƛǊ ƪƛƴŘΣ ŀƴŘ ǘƘŀǘ άǿŜ ǿƛƭƭ ǎŜŜ more and more 
ŎŀǎŜǎέ ƭƛƪŜ ǘƘƛǎ53.  They also raise the question of how local governments should manage their 
budgets to prepare for natural disasters, especially if climate change increases their frequency or 
intensity. 

Maxine Burkett, an associate professor at the University of Hawaii Law School, says that this 
lawsuit draws to attention the risk that municipalities and other entities are taking by continuing 
to build in dangerous areas with regards to climate change54. 

Farmers subsequently voluntarily withdrew the litigation51. 

 
2.3 Shareholders  

Climate risks will impact shareholder returns via the investment assets, liabilities, profits and 
capital requirements of financial institutions.  They present a challenge for Boards of Directors to 
develop a strategy to maximise shareholder value and manage reputation risks within a changing 
economic environment. 
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If these climate risk exposures are not assessed and managed by individual financial institutions, 
there is potential for accumulations across the industry to threaten the stability of the financial 
system as a whole. 

 

2.3.1 ! ÆÉÎÁÎÃÉÁÌ ÉÎÓÔÉÔÕÔÉÏÎȭÓ ÂÁÌÁÎÃÅ ÓÈÅÅÔ 

Figure 11 ƛƭƭǳǎǘǊŀǘŜǎ ǇƻǘŜƴǘƛŀƭ ŎƭƛƳŀǘŜ Ǌƛǎƪ ƛƳǇŀŎǘǎ ƻƴ ŀ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ƻǿƴ ōŀƭŀƴŎŜ ǎƘŜŜǘΣ ƛƴ 
addition to the effects of any behavioural changes flowing from events that affect their household or 
business customers.  Below, we discuss how the exposures of insurance companies, banks and 
superannuation funds to climate risks, and how these risks may affect their finances and strategy. 

Correlated risks 

It is important to highlight that the overall risk of climate change is compounded by the fact that the 
impacts could hit both sides of the balance sheet at the same time ς a drop in investment asset 
value (e.g. fall in value of ŀ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ƘƻƭŘƛƴƎǎ ƻŦ coal mining company equities) is likely 
to happen at the same time as a blow out in liabilities (e.g. increase in a ōŀƴƪǎΩ ōŀŘ ŘŜōǘ ǇǊƻǾƛǎƛƻƴǎ 
due to a fall in property values in coal mining towns), since the underlying causes are all related to 
climate risk and regulatory or economic responses to climate risk. 

Figure 11 tƻǘŜƴǘƛŀƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛƳǇŀŎǘǎ ƻƴ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴ ΨōŀƭŀƴŎŜ ǎƘŜŜǘΩ ƛƴ ǘƘŜ ŀōǎŜƴŎŜ 
of risk management and mitigation actions 
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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 in Australian and international equities, 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 climate change, some investments, such as 
those in carbon-intensive industries, are expected to fall in value. Material impacts are now already 
being felt in some industries, driven by a combination of factors, including climate change and 
environmental policy decisions made both in Australia and globally. Tim Buckley from the Institute of 
9ƴŜǊƎȅΣ 9ŎƻƴƻƳƛŎǎ ŀƴŘ CƛƴŀƴŎƛŀƭ !ƴŀƭȅǎƛǎ όL99C!ύ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ άIf you are investing in coal 
companies in the last five years, in America you would have lost 99 per cent of your money. In 
Australia, you probably would have only lost 70 per cent of your moneyΦέ55 

Opportunities 

!ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ƴŜǿ ƛƴǾŜǎǘƳŜƴǘ ƻǇǘƛƻƴǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘŜ ǎƘƛŦǘ ƛƴ ǘƘŜ ǿƻǊƭŘΩǎ 
economy and energy markets, including new and emerging renewable energy investments. 

Secondary impacts 

These effects will flow through the economy to investments in industries that are indirectly exposed, 
such as those that provide finance or services to the affected industries. 

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 climate, the desire for companies to diversify into cleaner technologies and how quickly 
the financial markets respond.  As explained in Section 1.1.2, assets which are recognised as being 
stranded due to increasing acceptance of a global carbon budget may devalue quickly and suddenly 
once financial markets price in this risk. 

Financial institutions who act early to manage their portfolios against climate risk are at an 
advantage, as they divest of climate risk-exposed assets at a higher selling price than others who 
only divest after demand for these assets has already fallen. Research by Mercer56 indicates 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 'jump on the bandwagon'.  
Mercer's research indicates that the average annual returns of the renewables sector could increase 
by between 6 and 54 percent over the next 35 years57. 

Measure, monitor  and act first 

Financial institutions should measure and monitor the climate risk exposures of their investment 

portfolios in order to understand any accumulations of risk and to confirm their investment risk is 

ǿƛǘƘƛƴ ǘƘŜ ƛƴǎǘƛǘǳǘƛƻƴΩǎ Ǌƛǎƪ ŀǇǇŜǘƛǘŜΦ  ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ōƻǘƘ ŘƛǊŜŎǘ ŜȄǇƻǎǳǊŜǎ ǘƘǊƻǳƎƘ ƘƻƭŘƛƴƎǎ ƻŦ ōƻƴŘǎΣ 

equities and other investments, as well as indirect exposures through managed 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 Australian general insurance 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 longer term trends and risks, such as climate risk.   

Banks, however, typically issue mortgages with terms of 20 to 30 years.  Although full-recourse 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 flow-on credit risk if individuals 
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 contracts. 

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 lending.  In 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 Arrium58.   

Property values 

The value of properties in mining towns has also fallen as mines close down or scale back operations.  
One recent example is the mining town of Moranbah in Queensland, where the median value of 
residential land has fallen by more than 40% in the year to March 201659.  Investors who bought 
property during the mining boom now unable to sell because there are few willing buyers.  This has 
led to bankruptcies and bank repossession of houses, but the banks also face difficulties with 
realising the value of the loan collateral due to lack of willing buyers. In a mining downturn, similar 
scenarios could occur across a large number of mining towns at the same time, with impacts on bad 
debt provisions of housing lenders. 

The banking sector will be affected by bankruptcies and bad debts from both personal and 
commercial loans due to both physical climate risks and the economic impacts of structural change 
away from carbon-intensive industries. Section 3.3 gives an example of how a bank could measure 
and quantify their exposures by combining the information on their book of properties with natural 
catastrophe models borrowed from the general insurance industry, then overlay non-performance 
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: 

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

ω Loan acceptance and pricing are determined at the time the loan is taken out, whereas bad debt 
expenses are affected by climate change impacts on employment and on property values. 

Consequently, the 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, 
shareholders would typically demand a higher return.  If 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 risks do eventuate in future. 
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Options exist for financial institutions to reduce earnings volatility while operating within the same 
risk appetite, such as purchasing additional reinsurance. However, there is a financial cost to 
transferring risk this 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 financial institution. There 
is a trade-off between higher investment returns on less liquid assets and the need to hold enough 
liquid assets to cover unexpected occurrences like claim payments for extreme weather events. 

Box 1: Managing earnings volatility 

Some considerations for the Board of a financial institutions in understanding and managing the 

volatility of its profits include: 

¶ Is the level of earnings vƻƭŀǘƛƭƛǘȅ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ .ƻŀǊŘΩǎ Ǌƛǎƪ ŀǇǇŜǘƛǘŜ ŀƴŘ ǎƘŀǊŜƘƻƭŘŜǊǎΩ 
expectations? 

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

¶ Are the current limits on the holdings of liquid assets sufficient for meeting cash flow needs if 
earnings volatility increases under a climate change scenario? 

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

 

2.3.5 Strategic/Economic risks  

The implications of climate risk on shareholder 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 institutions. As the economy adapts to the concept of a 
carbon budget, certain markets will contract, while others will grow. 
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Box 2: Adapting business strategy to a climate change world 

A successful financial institution needs to adapt its business plan and objectives in anticipation of 
changes to its business environment, rather than wait until the changes occur before reacting.  

Some of the strategic considerations relating to climate risk include: 

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

¶ The composition of investment assets taking into account the climate risk exposure of the 
issuer and the sector of the economy it is in.  This includes looking through to the underlying 
assets held by external fund managers. 

¶ Opportunities to innovate to take advantage of emerging risks by selling new products and 
investing in new investment instruments, such as those examples described in Section 3.5.2. 

¶ Encouraging and helping customers to invest in adaptation to reduce their exposure to 
climate risk, hence reducing mortgage defaults, and both physical and liability insurance 
claims.  This helps prevent contraction of the size of the market (due to the risks increasing 
ōŜȅƻƴŘ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴΩǎ Ǌƛǎƪ ŀǇǇŜǘƛǘŜύ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜ ŀǎ ƛƳǇǊƻǾƛƴƎ ǊŜǇǳǘŀǘƛƻƴ ōȅ 
helping the community. 

¶ Lobbying governments to invest in adaptation works (e.g. flood levees) that both benefit the 
ŎƻƳƳǳƴƛǘȅ ŀƴŘ ǊŜŘǳŎŜ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ŜȄǇƻǎǳǊŜ ǘƻ ǇƘȅǎƛŎŀƭ ŎƭƛƳŀǘŜ ǊƛǎƪǎΦ 

We address these considerations in Section 3.5. 

 

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 risk, for example 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 investments in coal in response to 
pressure from stakeholders60.  There are opportunities 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 past also been targeted for lending to carbon-intensive industries such 
as coal projects, despite making statements in support of the 2 degree Celsius warming target. There 
have been calls for banks to stop new lending to coal projects in order to allow the current $8 billion 
of coal- related loan book to run off over the next five years61. This presents a possible opportunity 
to gain credibility with customers and shareholders and hence improve reputation. 

The possible reputational impacts of insurance coverage and affordability issues are discussed in 
Section 2.1.7, and those of ōŀƴƪǎΩ ŀŎǘƛƻƴǎ ƻƴ negative equity home loan defaults are discussed in 
Section 2.1.6. 

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 Switzerland-based Basel Committee on Banking Supervision is handing down recommendations 
on the increased counting of mortgages to capital and APRA has acted on these by increasing the risk 
rate and overall capital requirements. However, this is based on the current perception of the 
quality of the mortgage debt and not on the possible future devaluation of properties due to climate 
risks. 

Insurance risk 

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

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

¶ Extreme Losses: the losses occurring in a 'bad' year, e.g. 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 catastrophe62.  Figure 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 

losses62 

 
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 billion of additional capital could 
be required to cover the gap between extreme and average losses from tropical cyclones in the US 
and Japan62. 
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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 carbon-intensive 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 investment assets, as described in Section 2.3.2, as well as what additional capital may be 
required to support the market volatility. 

Rating agency considerations 

Financial institutions 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 the April 2016 Paris Climate 
Change Agreement in its baseline scenario for analysing the credit implications of carbon transition 
risk analysis. Brian Cahill from Moody's explains that the adoption of the Paris Agreement 
άsubstantially increases the likelihood of coordinated 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 industriesέ63. 

Moody's has identified the following categories of carbon transition risk that it will use to in 
assessing credit implications: 

¶ Policy and regulatory uncertainty regarding the pace and detail of emissions policies; 

¶ Direct financial effects, such as declining profitability and cash flows, due to higher research and 
development costs, capital expenditure and operating costs; 

¶ Demand substitution and changes in consumer preferences; and 

¶ Technology developments and disruptions that cause a more rapid adoption of low-carbon 
technologies63. 

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 currently a material 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 additional 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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Box 3: Capital strategy and management 

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

¶ !ǊŜ ǘƘŜ Ǌƛǎƪ ŜȄǇƻǎǳǊŜǎ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅ ǎǘƛƭƭ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ .ƻŀǊŘΩǎ Ǌƛsk appetite? 

¶ What are the capital requirements of the company in order to satisfy its risk appetite? 

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

¶ Are there opportunities for the company to generate higher returns (e.g. encouraging 
policyholders to take risk-mitigating actions that reduce the severity of claims)?   

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

¶ Is the existing reinsurance strategy appropriate under a climate change scenario? 

 
2.4 Management  

¶ Senior management of financial institutions also need to consider operational aspects that will 
affect the day to day management and running of the company.  These include legal 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 legal obligations 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 show64. 

Due care and diligence can be demonstrated by actively identifying and assessing the material 
physical, liability and transition climate risks ƻƴ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƛƴǎǘƛǘǳǘƛƻƴΩǎ ŦƛƴŀƴŎŜǎ ŀƴŘ 
operations.  Where material risks are identified, suitable mitigation actions or risk management 
plans need to be considered. Section 3 provides further details on how climate risks can be 
identified, assessed and managed using an enterprise risk management framework. 

If a Board of Directors fails to take adequate action, they may face the risk of being held legally 
accountable by their shareholders and members.  The Arch Coal pension fund case described in Case 
Study 3, provides one example of where this has already occurred in the United States. 
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Case Study 3 Arch Coal Pension fund investment in coal shares 

The Arch Coal Inc Employee Thrift Plan was established by Arch Coal, Inc., the second largest US 
coal producer65, to provide for the retirement income of its employees.  It has over US$546 million 
in plan assets66.   

In 2015, members of the employee pension plan sued the trustees and individual directors and 
officers of the retirement plan, seeking compensation for the drop in value of pension funds 
ƛƴǾŜǎǘŜŘ ƛƴ !ǊŎƘ /ƻŀƭΩǎ ǎǘƻŎƪΦ  ¢ƘŜ ƭŀǿǎǳƛǘ ŎƻǾŜǊǎ ǘƘŜ ǘƘǊŜŜ ȅŜŀǊ ǇŜǊƛƻŘ ŦǊƻƳ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ нлмн 
to the middle of 2015, over whicƘ !ǊŎƘ /ƻŀƭΩǎ ǎǘƻŎƪ ǇǊƛŎŜ ŘǊƻǇǇŜŘ ǊƻǳƎƘƭȅ фт҈ ŦǊƻm $13.87 to 44c 
per share67. 

The plaintiffs allege that the trustees and directors breached their duty of due care and diligence 
because they did not consider whether company stock continued to be a prudent investment for 
ǘƘŜ ŜƳǇƭƻȅŜŜǎΩ ǊŜǘƛǊŜƳŜƴǘ ǎŀǾƛƴƎǎΦ  ¢ƘŜȅ ŀƭƭŜƎŜ ǘƘŀǘ ǘƘŜ ǘǊǳǎǘŜŜǎ ŘƛŘƴΩǘ ŎƻƴǎƛŘŜǊ ǘƘŜ ǎǘǊǳŎǘǳǊŀƭ 
ŘŜŎƭƛƴŜ ƻŦ ǘƘŜ Ŏƻŀƭ ƛƴŘǳǎǘǊȅΣ ŀƴŘ ŘƛŘƴΩǘ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ ŜŎƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΣ 
including mine closures, credit rating agency downgrades and increased debt to equity ratio68.   

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 competition 
from renewable energies and tightening of emission regulations and pollution controls, can be 
directly linked back to climate change68. 

Sarah Barker from MinterEllison LawyŜǊǎ ƴƻǘŜǎ ƛǘ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ǘƘŀǘ ǘƘŜ ǿƻǊŘǎ ΨŎƭƛƳŀǘŜ ŎƘŀƴƎŜΩ ŀǊŜ 
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 ethics. 

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

 

2.4.2 Supply chain  

Figure 13 Supply chain risk 

 

Insurance Company  A outsources 
management of its investment 

assets to Investment Manager B.

Investment Manager B  purchases 
shares in Bank C on behalf of 

Insurance Company A.

Bank C lends money to Coal 
Manufacturer D.

The government introduces new 
regulations to limit carbon 

emissions.  Being unable to adapt 
quickly enough, Coal manufacturer 

D goes bankrupt.

Coal manufacturer D is unable to 
repay its loan from Bank C.  Bank 
C's share price falls in response to 
the unexpected increase in bad 

debt.

Insurance Company A's investment 
assets fall due to the mark to 

market impact of the drop in Bank 
C's share price.  This puts pressure 
on Insurance Company A's capital 

position.
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Supply chain risks arising from the interconnectedness of global supply networks are described in 
Section 2.2.4. Even though financial institutions are less affected by 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. 

Figure 13 illustrates 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 hold the Board of Directors to 
account for the 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 customers and 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 geographical location.  Any operations that are 
customer facing, including sales, claims assessment, repairs and customer service, may be hampered 
by weather events occurring in the area.  There have been instances in the past of natural disasters 
such as flood impacting baƴƪǎΩ !¢aǎΣ ŀƴŘ therefore their ability to support the community, in 
particular in Pacific Island communities. 

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

The costs of running a business, including electricity, rent and other supplies, may also be affected 
by any future changes in government regulation, including emissions trading schemes, taxes to cover 
the cost of mitigation, and any mandatory adaptation projects. 

2.4.4 Governance and disclosure  

The Australian Stock Exchange (ASX) has continuous disclosure requirements which listed companies 
Ƴǳǎǘ ǎŀǘƛǎŦȅΦ  ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ŘƛǎŎƭƻǎƛƴƎ ŀƴȅ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀǘ άŀ ǊŜŀǎƻƴŀōƭŜ ǇŜǊǎƻƴ ǿƻǳƭŘ ŜȄǇŜŎǘ ǘƻ 
have a material effect on the pricŜ ƻǊ ǾŀƭǳŜ ƻŦ ǘƘŜ ŜƴǘƛǘȅΩǎ ǎŜŎǳǊƛǘƛŜǎέ69.  This means existing 
regulations for listed companies already require disclosure of climate-related impacts if they are 
deemed to have a material financial impact. 

In addition, Recommendation 7.4 of the Corporate Governance Principles and Recommendations 
όнлмпύ ǎǘŀǘŜǎ ǘƘŀǘ ά! ƭƛǎǘŜŘ Ŝƴǘƛǘȅ ǎƘƻǳƭŘ ŘƛǎŎƭƻǎŜ ǿƘŜǘƘŜǊ ƛǘ Ƙŀǎ ŀƴȅ ƳŀǘŜǊƛŀƭ ŜȄǇƻǎǳǊŜ ǘƻ ŜŎƻƴƻƳƛŎΣ 
environmental and social sustainability risks and, if it does, how it manages or intends to manage 
ǘƘƻǎŜ ǊƛǎƪǎΦέ70  While these recommendations 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 climate-related risks to be publicly 
disclosed, and linked to regular financial reporting: 

¶ The Montreal Carbon Pledge, with over 120 investors and $US10 trillion in assets under 
management, commits investors to measure and publicly disclose the carbon footprint of their 
investment portfolios71.  

¶ The Climate Disclosure Standards Board (CDSB) was formed as a special project of CDP with the 
aim of integrating climate change-ǊŜƭŀǘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴǘƻ ŎƻǊǇƻǊŀǘƛƻƴǎΩ ƳŀƛƴǎǘǊŜŀƳ ŦƛƴŀƴŎƛŀƭ 
reporting72.  
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¶ In 2015, the global Financial Stability Board (FSB) established the Task Force on Climate-related 
CƛƴŀƴŎƛŀƭ 5ƛǎŎƭƻǎǳǊŜǎ ǿƛǘƘ ǘƘŜ Ƴƛǎǎƛƻƴ ƻŦ ŘŜǾŜƭƻǇƛƴƎ άǾƻƭǳƴǘŀǊȅΣ ŎƻƴǎƛǎǘŜƴǘ ŎƭƛƳŀǘŜ-related 
ŦƛƴŀƴŎƛŀƭ Ǌƛǎƪ ŘƛǎŎƭƻǎǳǊŜǎέ ǘƻ ƘŜƭǇ ŦƛƴŀƴŎƛŀƭ ƳŀǊƪŜǘǎ ŀƴŘ ƛƴǾŜǎǘƻǊǎ ǳƴŘŜǊǎǘŀƴŘΣ ƳŜŀǎǳǊŜ ŀƴŘ 
respond to climate change risks73.  

These efforts reflect the increasing demand for access to information on climate-related risk 
exposures by financial market participants. 

Except for financial impacts that are deemed to be material, additional disclosure on climate risk by 
corporations is voluntary at this stage.  However, as it becomes increasingly accepted that climate 
change has the potential to cause abrupt corrections in financial markets, regulators concerned 
about financial stability may progressively formalise regulations on climate risk disclosures.  

Box 4: 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 extensive 
analysis and to make comparisons across companies. 

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

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

In December 2015 the French Treasury has issued a decree relating to Article 173 of the Energy 
Transition for green growth law dramatically increasing disclosure of climate risk for all businesses  

EU wide Disclosure requirements are 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?  

¶ Financial Institutions should establish and follow an Enterprise Risk Management framework 
which identifies and quantifies climate change risks and use a rigorous cost-benefit analysis 
approach to compare adaption and mitigation strategies.  The Financial Institution's Board 
and management should then use this framework to design a climate change plan consistent 
with its overall business plan and implement actions in accordance with this plan.  This plan 
must be actively managed and validated, and require regular revision, as knowledge and 
available solutions will expand over the long-term time horizon of climate change. 

¶ Risk quantification starts with risk identification where exposure can be broadly identified 
using risk statements with management and stakeholders.  A risk assessment process then 
assigns a risk score, used to prioritise by materiality and impact. Ideally both the physical 
exposures and potential impact of these on physical and non-physical assets as well as non-
physical asset risks should be modelled. Stress testing of models under extreme "tail risk" 
scenarios then complete the picture.  

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

¶ Governance and disclosure regulations will evolve over time and financial institutions have a 
role in advocating for positive change.  

¶ Resilience to climate change risk not only involves stress testing a business plan but also the 
development of products or business opportunities that arise from climate change. 

¶ Tools available to the financial institution can be focused on helping customers, shareholders 
and other stakeholders. A key part of the cost-benefit analysis would be to identify those 
strategies that the financial institution can implement directly or influence indirectly and then 
measure the benefit/cost from all viewpoints. 

¶ The communication strategy will be a key component of a financial institutionΩǎ Ǉƭŀƴ ǘƻ 
manage climate risk. 

 

3.1 Introduction  

Section 2 described a myriad of ways that climate change can impact financial institutions, including 
by impacting its household and business customers, shareholders and management. 

Climate risks ς i.e. the risks generated by climate change ς are systemic and pervasive for financial 
institutions and therefore they require a holistic approach.  Below, 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  

 

¶ Financial Institutions should establish and follow an Enterprise Risk Management framework 
which identifies and quantifies climate change risks and use a rigorous cost-benefit analysis 
approach to compare adaption and mitigation strategies as well as actively manage and 
validate the plan over time.  
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We recommend financial institutions use an Enterprise Risk Management (ERM) framework to 
manage their climate change risk in a systematic manner.  ERM is consistent with the Actuarial 
Control Cycle approach, and APRA's Prudential Standard CPS 220 for Risk Management.   

Under an ERM approach to climate change, a financial institution's risk management function 
reviews its business plans and risk appetite statements and then undertakes a climate change risk 
assessment.  This assessment can be part of the overall ERM process, or as an additional step to 
update the existing ERM framework.   

Based on this analysis, the financial institution constructs a planned response and then carries out 
continual monitoring and re-assessment, with the following stages: 

 

There are a number of well-developed frameworks for assessing climate risk and building response 
strategies and we refer to the reader to some examples of frameworks74.  Below we discuss 
pertinent issues that may arise in implementing these frameworks. 

Figure 14 A framework for assessing and addressing total climate risk74 
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3.3 Risk quantification  

¶ Risk quantification starts with risk identification where exposure can be broadly identified 
using risk statements with management and stakeholders.  A risk assessment process then 
assigns a risk score, used to prioritise by materiality and impact. Ideally both the physical 
exposures and potential impact of these on physical and non-physical assets as well as non-
physical asset risks should be modelled. Stress testing of models under extreme "tail risk" 
scenarios then complete the picture.  

 
The steps of risk quantification and assessment may be theoretically straight-forward, but different 
stakeholders within a Financial Institution may have widely different (and strongly held views) on 
climate change. Instead 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 institutions, 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 starts with management and stakeholders making risk statements to 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 ability to repay loans".  

Risk assessment  

From this risk statement, the risk assessment will usually try to assign a risk score equivalent to the 
likelihood of the risk multiplied by the impact of the risk.  The result of this risk assessment will be a 
table of risks with risk scores based on varying levels of likelihood and materiality of impact.  Key 
stakeholders will then form a collective view of the priority of the focus areas, and a plan will be 
developed in response to these focus 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, the risk assessment process will attempt to model the physical exposures 
and potential impact of exposures on physical and non-physical assets related to the financial 
institution. Ideally both the frequency and severity of the hazard are assessed. Physical assets 
directly owned by the financial institution are important but risk managers should also consider 
assets owned by customers and funded by banks, as well as third party assets. 

Example: Residential lending 

For example, Section 2.1.6 sets out the risks that climate change poses to residential mortgages 
(home loans) issued by banks.  Banks should store adequate information on the properties backing 
the mortgages, such as geocoding location detail, type of construction and risk mitigants, in addition 
to property value and loan amount. This exposure information can be combined with the natural 
catastrophe models75 with climate change scenarios as used by P&C insurers to determine potential 
future losses from property catastrophe events, with and without climate change. 

Banks can then apply additional assumptions regarding the non-performance and defaults on loans 
in the case of such events, to quantify claim change cost scenarios. As with insurance risk analysis, all 
financial institutions should analyse the tail risk of the 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 
ς e.g. over the next twelve months, rather than for 20 to 30 year timeframes.  In addition 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 climate risks. 

Figure 15 Risk assessment for residential lending 

 
Time frames 

Careful selection of time frame 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 
esoteric but important questions regarding the role of the financial institution 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 payback period? 

Non-physical assets 

Risks beyond immediate physical assets exposures are very important to quantify if possible.  These 
risks are discussed in detail in Section 2 and include: 

¶ Customer & Staff safety 

¶ Financial Exposures, includes market risk, and key risk for banks 

¶ Insurance premiums for protection of physical assets and directors & officers liability, which 
requires an extrapolation of insurance costs for many years in the future to get clear view of 
future climate risk 

¶ Responsible Investment and corporate social responsibility 

¶ Reputational risk and loss of shareholder value 

Quantification 

Quantification of non-physical asset risks such as pure loss of economic value of stranded assets may 
significantly more difficult and stakeholders must consider value chain impacts to reach a reasonable 
estimate. Due to untested theories of causation through a value chain, there will be higher 
uncertainty in quantifying such risks, and at best any quantification will be a rough estimate. 








































