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I. Introduction 
 
1) To date most attention given to the nexus between climate change and private 
finance has focused on economic decarbonisation. For instance, climate change 
mitigation and transition risk take centre stage in discussions on the disclosure of 
climate-related risks and opportunities.  While this attention is undoubtedly valid, it 
misses the vital role financial institutions have in supporting adaptation efforts as well 
as the dangers which physical risk pose to the financial sector. This paper seeks to start 
the process of addressing this by 1) outlining what and why physical risks should be a 
concern, 2) how physical risks can affect financial institutions, and 3) and how physical 
risk can be addressed. 

II. What are physical risks? 
 
2) Physical risks refer to the likelihood of nature-related hazards occurring and 
their impacts when they occur. Understanding physical risks requires knowledge on 1) 
natural hazards and their potential occurrence, 2) exposure of business activity and 
assets to physical hazards, 3) sensitivity of business activities or assets and the wider 
context to nature-related hazards, and 4) the adaptive capacity of stakeholders to 
physical risksi.  

3) The TCFD Framework splits physical risks into acute hazards (event driven) and 
chronic hazards (driven by long-term shifts). An inevitable focus is on climate-related 
physical risks. However, all physical hazards should be of concern as 1) physical 
hazards often have multiple causes (e.g. climate change and environment degradation), 
2) exposure exists regardless of underlying causes, 3) impact does not depend on 
underlying causes.  

 

Acute physical 
hazard examples 

Tropical cyclones, flooding, storms, heat waves, droughts, wildfires, storm 
surges. 

Chronic physical 
hazard examples 

Sea level rise, water scarcity, precipitation changes (including variability), 
temperature changes (including variability), biodiversity decline, declining 
soil fertility. 

 



 
 

 

 
 

III. Physical risks will increase for the foreseeable future 
 
4) Physical risks will likely become unmanageable if global green-house gas 
emissions do not reach net-zero by 2050. This is why 197 countries under the United 
Nations Framework Convention on Climate Change and its Paris Agreement aim to 
restrict global average temperature rise to well below 2°C above pre-industrial levels 
and to pursue efforts to limit the temperature increase to 1.5 °C above pre-industrial 
levels, recognizing that this would significantly reduce physical risks.  

5) However, physical risks are already on the rise and will continue to do so as 
ecosystem degradation and climate change continue to worsen. Even if the goals of the 
Paris Agreement are achieved physical risks will not stop. Efforts to limit climate change 
are to prevent catastrophic levels of physical risks, not to stop them from occurring.  

6) Unfortunately, current mitigation efforts are insufficient with national pledges 
resulting in 3.1-3.7°C of global average temperature rise. Consequently, Banks should 
only expect physical risks to increase. Precisely how much is difficult to project due to 
‘global tipping points’ and interactions associated with socioeconomic systems and the 
natural environment. 

IV. Transmission channels of physical risk 
 
7) Physical risks have characteristics which make them especially difficult to 
manage: 

 Changes in their magnitude and frequency of physical risks will be non-linear and difficult to 
predict over the long-term.  

 Surpassing ecosystem ‘tipping points’ will lead to rapid ecosystem change, yet 
understanding when these will be surpassed is difficult to know.  

 As climate change increases historical climate and weather data will be less useful for 
predicting the future  

 Physical risks are covariate with both localised and systemic impacts. 
 
8) Corporates exposure to physical risk can be thought of as first order impacts and 
second order impacts both of which affect corporate financial performance, capital 
expenditure, and operating expenditureii. First order impacts, refer to the direct 
implications of physical hazards on operations and assets, supply chains (including 
logistic issues), and markets. Activities more reliant upon natural capital as production 
inputs, within supply processes, or are located in geographically vulnerable locations 
(including upstream and downstream connections) are more exposed to physical risks. 
The impact will also partly be determined by the existence and adequacy of risk 
management plans, and the implications of  planned responses on income and cash flow 
statements and their balance sheetiii. Second order impacts, refer to the impact of 
physical hazards on environmental, social, economic, and governance systems. They are 
difficult to predict and manage through traditional risk management approaches as 
second order impacts are highly context specific and will differ even at localised levels.  



 
 

 

 

9) As risk aggregators, banks directly inherit the physical risks to which clients are 
exposed. Physical risk can also have a direct negative impact on a bank’s operations (see 
table below). As a transverse risk, physical risk manifests itself through existing risk 
channels, rather being its own risk factor. 

Credit 
Risk 

 Transaction risk – Disrupted business increasing late or non-payments of loans. 
 Interest rate risk – Higher risks not accounted for by interest rate charges. 
 Commercial risk - Increased risks leading to inability to set interest rates which 

attract commercially viable clients. 

Market 
Risk 

 Demographic risk – Reduced consumption and demand as economies worsen. 
 Macroeconomic risks – Increased likelihood of economic shocks due to events 

associated by physical hazards. Increased sovereign risk and cost of capital. 

Liquidity 
Risk 

 Foreign exchange risk – Physical events affecting currency prices increasing risks 
of borrowing/lending, raising funds, or capital transfers between countries. 

 Liquidity risks – Physical hazards causing mass deposit withdrawals and late loan 
repayments frustrating ability to efficiently meet current cash obligations. 

Operational 
Risk 

 Regulatory risks - Outdated risk management practices creating unpreparedness 
for enhanced regulations that can affect operations and service delivery. 

 System Integrity risk – Unaccounted risks reducing quality of and processing of 
information entering the accounting and portfolio management systems. 

Source: Fenton. 2020. From Risk to Resilience. WWF Singapore 

 
V. Identifying and projecting physical risk impacts? 
 
10) Much more attention will need to be given by banks to physical risk stress 
testing which can be applied at transaction, portfolio, organisation or market level. 
Physical risk scenario stress testing can be used: 1) internally with the objective to 
assess existing portfolios and operations to credit, market, liquidity, and operational 
risks; 2) to assess implications of physical risks on sectors and markets to help form 
lending policies; and 3) to assess potential and current clients. 

11) Most assessments to date have first assessed direct and indirect impacts of 
physical hazards on company financials and then integrate these into financial models 
to quantify financial risks using tradition risk classificationsiv. Scenario stress testing, 
helps decision making by providing insight, it does not give definitive answers, results 
will inevitably be subjectively interpreted. The uncertainties and complexities involved 
mean it is more art than science. Multiple scenarios spanning different potential 
temperature increases will be required due to the uncertainty regarding efforts to 
reduce GHG emissions. Physical risk scenario analysis generally has four general stages: 
1) Identify objectives and exposures, 2) Designing physical risk scenarios, 3) assessing 
impacts of physical risks, and 4) Managing physical risks and communicating results 

12) There are various tools and service providers which can be used to assess acute 
and chronic physical risks. Suitability of tools will depend on circumstance. The follow 
factors help individual banks choose the most relevant tool or service provider for them: 



 
 

 

1) historical data (although as climate change intensifies the past increasingly becomes 
an unreliable predictor of the future), 2) future time periods covered, 3) future 
scenarios provided, 4) user inputs and outputs, 5) spatial resolutions and coverage, 6) 
whether acute and/or chronic physical risks are covered and 7) cost. UNEP-FIs TCFD 
Banking Pilot Project Phase II Report provides an extensive summary of tools and 
service providers. 

VI. Physical risks are reduced through adaptation 
 
13) Businesses that are better able to manage physical risk will likely gain 
competitive advantages of their peers and will be less risky clients for banks. Many 
activities can be classified as adaptation – though not all would be classified as such by 
banks. The recent EU ‘Taxonomy’ states that an action can be considered as ‘adaptation’ 
when:  

 Material physical risk reduction is maximised according to best available science. 
 Vulnerability of others is not increased. 
 Measurable adaptation-related outcomes exist. 

14) Adaptation limits exist, meaning it is not 
always practically or theoretically possiblei. 
Often residual ‘loss and damage’ will exist. 
Many constraints restrict adaptation (e.g. 
physical, biological, economic, and financial 
limits). Limits are not static. Sometimes limits 
can be overcome via ‘transformational’ actions 
fundamentally altering the activity (e.g. nature-
based solutions which protect and repair 
ecosystems services). Limits should be 
established on a case by case basis and should influence adaptation strategy. 

15) Adaptation efforts can be placed on a private to public continuum. Most will be 
private, addressing location and context-specific physical risks on an economic activity 
for private benefits. The most significant will be public, reducing physical risks on 
natural or built environments within which economic activities takes place for public 
benefit. Public investment is vital due to the covariate nature of physical risks and thus 
resolving them is typically a ‘public good’.  

16) Vastly insufficient levels of public adaptation planning and expenditure exist. 
Many countries have no National Adaptation Plan. In 2016 public adaptation finance 
was estimated to stand at US$23 billion, in contrast annual adaptation costs are 
estimated to range between US$140-US$300 billion by 2030 and from US$280-US$500 
billion by 2050v. With public finances already constrained, private and public finance 
has to leveraged to implemented required adaptations for the long term benefit for all. 

VII. Determinants of vulnerability and resilience 
 
17) Efforts to understand physical risks must also focus on understanding sensitivity 
and resilience as well as only exposure. The recent UNEP-FI TCFD Banking Pilot Project 
Phase II Report highlighted eight potential indicators for assessing business sensitivity 



 
 

 

to physical risks: 1) reliance on natural resources, 2) reliance on secure energy supplies, 
3) reliance on climate sensitive supplies, 4) reliance on secure transport routes, 5) 
reliance on efficient operation of assets and processes, 6) climate sensitivity of market 
demand, 7) potential for environmental and social impact, and 8) reliance on labour 
health and productivityvi. 

18) The aim of adaptation is resilience – the capacity to withstand and rebound from 
the consequences of physical hazard events and to adapt to future anticipated physical 
risks. Resilience is theoretically inversely correlated with credit risk and as a result 
screening and assessing clients for resilience to physical risks should be a priority in 
risk assessment.  

19) Currently, more attention has been given to producing vulnerability indices 
instead of resilience indices. However, both should be of equal concern.  The TCFD 
framework would support the development of a resilience index as the processes and 
structures ultimately required for compliance against the framework provide the 
necessary basis to manage physical risks.  

Characteristic Features that reflect potential for resilience 

Capitals and assets Capitals, assets, and resources that can be utilised to respond to changing 
circumstances (i.e. the resources to enact change). 

External environment Ecosystem, macroeconomic, and institutional conditions providing space for 
adaptation to occur (i.e. enabling environment for change to occur). 

Knowledge and 
information 

Ability to collect, analyse and utilise knowledge and information in support 
of adaption activities (i.e. knowing what change should occur). 

Innovation 
Culture that rewards and enables experimentation in order to take 
advantage of new opportunities (i.e. knowing how to enact change). 

Flexible governance 
Structures and processes that are willing and able to adopt proposed 
adaptations into the organisation (i.e. willingness to enact change). 

Source: Fenton. 2020. From Risk to Resilience. WWF Singapore 
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