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Disclaimer
This paper contains preliminary research, analysis, findings, and recommendations. They 
are circulated to stimulate timely discussion and critical feedback, and to influence ongo-
ing debate on emerging issues.
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Resources Institute (WRI) shall not have any liability to any third party with respect to 
this report or any actions taken or decisions made as a consequence of the results, 
advice, or recommendations set forth herein. This report does not represent investment 
advice or provide an opinion regarding the fairness of any transaction to any and all 
parties. The opinions expressed herein are valid only for the purpose stated herein and 
as of the date hereof. Information furnished by others, upon which all or portions of this 
report are based, is believed to be reliable but has not been verified. No warranty is given 
as to the accuracy of such information. Public information and industry and statistical 
data are from sources UNEP FI deems to be reliable; however, UNEP FI makes no repre-
sentation as to the accuracy or completeness of such information and has accepted the 
information without further verification. No responsibility is taken for changes in market 
conditions or laws or regulations, and no obligation is assumed to revise this report 
to reflect changes, events, or conditions, which occur subsequent to the date hereof. 
This document may contain predictions, forecasts, or hypothetical outcomes based 
on current data and historical trends and hypothetical scenarios. Any such predictions, 
forecasts, or hypothetical outcomes are subject to inherent risks and uncertainties. In 
particular, actual results could be impacted by future events that cannot be predicted or 
controlled, including, without limitation, changes in business strategies, the development 
of future products and services, changes in market and industry conditions, the outcome 
of contingencies, changes in management, changes in law or regulations, as well as 
other external factors outside of our control. UNEP FI and WRI accept no responsibility 
for actual results or future events. 

This publication may be reproduced in whole or in part for educational or non-profit 
purposes, provided acknowledgement of the source is made. The designations 
employed and the presentation of the material in this publication do not imply the 
expression of any opinion whatsoever on the part of the UN Environment Programme 
or the World Resources Institute concerning the legal status of any country, territory, 
city, or area or of its authorities, or concerning delimitation of its frontiers or boundaries. 
Moreover, the views expressed do not necessarily represent the decision or the stated 
policy of the UN Environment Programme and WRI, nor does citing of trade names or 
commercial processes constitute endorsement.
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Context
In 2017, the Financial Stability Board (FSB) launched the Taskforce on Climate-related 
Financial Disclosures (TCFD), which published its recommendations and guidance 
on assessing and disclosing the risks of climate change by corporates and financial 
institutions. The TCFD recommendations categorised climate-related risks into two 
principal categories: transition risks from the shift to a lower-carbon economy, and 
physical risks from the physical impacts of climate change. 

Climate-related risk disclosures by financial institutions tend to focus more on tran-
sition risks, resulting in a possible physical risks “blind spot.” In current TCFD-aligned 
reporting, quantitative disclosures are more widely available for transition risks than 
physical risks, which have been typically discussed in qualitative terms (TCFD 2021a). 
Regulators, including the European Central Bank (ECB) and the U.S. Securities and 
Exchange Commission (SEC) have also found physical risks to be less commonly 
disclosed relative to transition risks in ECB-supervised banks1 and Russell 3000 
companies2 (ECB 2020b; ECB 2022; SEC 2022).

Specific guidance on the assessment and disclosure of physical climate-related risks 
tends to be less widespread than guidance on transition risks. In order to drive more 
widespread disclosure of climate risks, the TCFD updated its implementation guidance 
in 2021, released a report on “Metrics, Targets, and Transition Plans,” and published 
supporting guidance on the use of scenario analysis for non-financial corporates (TCFD 
2021b; TCFD 2021c; TCFD 2021d). Supervisors and regulators have also identified the 
gap in disclosures of physical climate risk (ECB 2020b; ECB 2022; SEC 2022), and the 
ECB has developed climate-related and environmental risk guidance, according equal 
import to both physical and transition risks (ECB 2020a). This report aims to underline 
the key physical risk elements of a climate-related disclosure.

1	 The ECB found in 2020 that around 54% of institutions reviewed do not disclose the impact of transition risks 
on their business strategy, compared to 56% of institutions not disclosing the impact of physical risks (ECB 
2020b). More recently, the ECB finds that “31% of banks disclose a strategic impact of both physical and tran-
sition risk, 10% of transition risk only and 2% of physical risk only” (ECB 2022).

2	 The SEC’s findings arise from analysis of 10-K filings submitted to the Commission between 27 June 2019 
and 31 December 2020.
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About this report
This report concentrates on physical risk disclosure practices by financial institutions 
and provides a resource for them to develop such disclosures. The authors used three 
principal methods to identify current good practices and to develop guidance:

	◾ Desk research
	◾ Engagement with financial institutions through webinars, a survey, and a workshop 
	◾ Review of publicly available disclosures by a sample of financial institutions who 

are leading on climate change mitigation and net zero under the Glasgow Financial 
Alliance for Net Zero (GFANZ).

Physical risk assessment and disclosure is not part of finance sector net-zero frame-
works, but these populations of financial institutions were sampled as they constitute 
a climate leadership group which is taking a ‘double materiality’ approach to climate, 
i.e. not only addressing what impact they are having on the climate, but also assessing 
what impact the climate will have on their businesses.  

This report covers three of the four TCFD thematic areas—Strategy, Risk Management, 
and Metrics and Targets—and eight of the eleven TCFD-recommended disclosures. 
The Governance recommendations were excluded from this report as they do not cover 
physical or transition risks specifically, but rather, overall climate-related risks. We also 
excluded the second recommended disclosure of the Metrics and Targets thematic 
area, which concerns greenhouse gas (GHG) emissions and is therefore not directly 
relevant for physical risks.

Key findings
Our review of publicly available disclosures shows that the identification, measure-
ment, and disclosure of climate-related physical risks by financial institutions are 
currently incomplete and inadequate for stakeholders to assess the extent of physical 
risks facing these institutions and their clients. No financial institution in the sample 
had responded in full to all of the TCFD-recommended disclosures for physical risks. 
Financial institutions should improve key principles for disclosures, particularly around 
comparability, reliability, and objectivity. This should be supported by policy makers and 
regulators through better methods, data, more detailed definitions of supervisory expec-
tations, and by a level playing field in implementation.

Less than half of the financial institutions surveyed have reported on physical risk 
analysis in their climate disclosures. UNEP FI and WRI carried out a qualitative assess-
ment of the most recent climate-related risk disclosures published by 109 banks and 
71 asset owners committing to climate change mitigation targets as of 1 April 2022, to 
rate the quality of reporting of climate-related physical risks and identify good practice. 
Of these disclosures, 57 of the banks (48%) and 25 of the asset owners (35%) included 
some assessment of physical risks. Consumers of disclosures may find some disclo-
sures helpful in understanding the climate-related physical risks for a specific financial 
institution, but it is currently very hard to compare disclosures by different financial 
institutions even if they are in the same industry within the financial sector.
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Around a quarter of the banks assessed have conducted a form of physical risk 
scenario analysis. Of those banks, less than 20% are assessing the impact of those 
scenarios on their businesses. The majority of climate-related disclosures published 
by financial institutions in our sample provide only high-level qualitative information on 
physical risks.

Scenario-based physical risk assessments currently reported in disclosures focus 
on a limited set of hazards and usually one or two sectors. In many cases, these 
assessments focus on the impact of flooding on the real estate sector in the lending 
or investing portfolio. Real estate is an obvious first choice given the homogeneous 
character of the sector and the generally good availability of both asset and flooding 
data, although evaluating the financial risks from these potential impacts is still a chal-
lenge. Disclosures in general do not take into account the risks across portfolios from 
a range of climate-related hazards or the consequences of multiple concurrent hazards 
and knock-on impacts.

Physical risk assessments based on historical data can provide useful information 
on current risks but should not be a substitute for climate-related risk assessments 
based on data from forward-looking climate models. Given that climate change will 
tend to drive ever greater extremes, assessments based on historical data can under-
estimate potential losses.

Physical risk disclosure guidance
Drawing from research and practical experience from leading financial institutions, 
Section 3 of this report provides high-level guidance for financial institutions report-
ing on physical risks in line with the recommendations of the TCFD. The guidance 
describes the key components a financial institution should cover in the disclosure of 
physical climate risks, based on a review of best practices, regulations, standards, data 
availability, and technical considerations. Across the eight recommendations of the 
TCFD mentioned above, the guidance covers:

1.	 Base-level disclosures: These are the foundational steps that all financial institu-
tions can take to make a qualitative assessment of physical climate risks across 
their portfolios. These steps are based on our review of financial institutions’ 
disclosure practices, as well as the requirements of regulators and supervisors. 

2.	 Next-level disclosures: Given existing technical parameters and data availabil-
ity, these are steps that financial institutions can take to deliver more granular 
disclosures of physical climate risks with quantitative assessments in high-risk 
sectors and geographies. While such disclosures may require more analysis than 
base-level disclosures, all institutions should be moving in this direction, while 
regulations and standards should encourage more granular disclosures over time.

3.	 Further considerations: There are a range of open questions that financial insti-
tutions should consider as they develop their physical climate risk assessments, 
which may currently be challenging. However, as methodologies, capacity, and 
data availability are rapidly advancing, these questions may be answered over the 
next three years.
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Areas for further work
While this report highlights some reasons for the under-reporting of physical risks, a 
comprehensive survey of financial institutions would better identify the barriers to more 
widespread and granular disclosure. Anonymised surveys across financial institutions 
including boards; senior management; risk analysts; environmental, social, and gover-
nance (ESG)/sustainability teams could uncover to what extent, for example, gover-
nance, capacity, data availability, costs, client relationships, etc., influence the decision 
to assess and disclose physical climate risks and the extent of those assessments. 

Providing more technical details and standards to existing physical risk frameworks 
could increase the capacity of organisations to identify, assess, and disclose phys-
ical risks. The TCFD recommendations provide a high-level standardised disclosure 
framework, but standardised definitions, guiding principles, and methods to quantify 
hazards, exposure, and vulnerability, based on the latest climate science, would provide 
a common foundation for physical risk assessment. This would help address the 
complexity and technicality of physical risks and make disclosures more complete and 
consistent. We do not aim in this report and guidance to define how such a framework 
should be developed or by whom, but it would need to be global in scope, with regional 
granularity, and be developed collaboratively across institutions that could adopt and 
integrate standards into existing frameworks (see also NGFS 2022).

Expanding access to physical risk data and integrating climate risk assessments with 
client data, as well as further innovations in data management and assessment meth-
odologies can improve the quality and decision-usefulness of physical risk disclosures. 

	◾ Internal data. Internally, financial institutions should enhance data-aggregating 
across risk, client, and finance systems, such as customer asset location and spec-
ification data. 

	◾ External data. Externally, open-source developers should be supported to provide 
data for key physical hazards that will scale the implementation of physical risk 
assessments, particularly by smaller organisations and in regions with poorer data 
coverage. Policymakers should support and encourage access to open-source data, 
building on the work of the G20 Data Gaps Initiative3 and the NGFS data workstream.4

	◾ Methodology. Financial institutions are encouraged to develop methods that can 
quantify physical hazard probabilities and physical impacts for a given asset loca-
tion across various timescales and scenarios while considering an asset’s unique 
vulnerability to different types of climate hazards. Harmonisation of methodological 
standards, as described above, can facilitate this.

3	 The G20 Data Gaps Initiative led by the International Monetary Fund (IMF) published a workplan consisting of 
14 recommendations to address statistical and data priorities, seven of which are focused on climate change. 
One of those recommendations is to identify physical and transition risk indicators to support policy develop-
ment and analysis. 

4	 The Central Banks and Supervisors Network for Greening the Financial System (NGFS) published its “Final 
report on bridging data gaps” in July 2022, which outlines how the workstream has mapped data needs, 
sources, and gaps to support a set of policy recommendations on data challenges (NGFS 2022).
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	◽ Models. In scenario analysis, differences between climate models are one of the 
major uncertainties in climate projection, particularly in the near- to medium-term 
time horizons (e.g., within three decades). Financial institutions are encouraged 
to assess the distribution of multi-model ensembles for a given climate scenario, 
rather than a single mean/median value or outputs from a single climate model 
to incorporate such uncertainties in scenario analysis.

	◽ Metrics. Metrics define how methodologies are designed and how models are 
used. Harmonising metrics that are well-defined and decision-useful would 
improve the transparency and comparability of risk disclosures.

	◾ Transparency. Data and methodology transparency is essential so that consumers 
of physical risk disclosures can understand the source of data, underlying assump-
tions, and methodologies. Those are prerequisites to understand and interpret phys-
ical risk disclosures. 

	◾ Interaction effects. An assessment of a single climate hazard on a limited selection 
of a portfolio can only provide a partial picture of potential physical risks. Develop-
ing the methodologies to assess the impacts of multiple concurrent climate-related 
hazards, transition-related risks, and wider socioeconomic risks that could arise 
independently or as a consequence of climate change would provide financial insti-
tutions a more realistic picture of potential forward-looking risks.
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Introduction

1.1	 TCFD Recommendations and Physical Risk
The year 2015 marked the launch of the Paris Agreement, which forms the framework 
of the current international policy response to address climate change. Subsequently, 
the Financial Stability Board (FSB) launched the Taskforce on Climate-related Financial 
Disclosures (TCFD), which published its recommendations and guidance on assessing 
and disclosing the risks of climate change by corporates and financial institutions in 
2017. The “outside-in” approach of the TCFD’s framework encouraged firms to measure 
the financial impact of climate change on their businesses. By March 2022, over 1,400 
businesses had registered their support of the TCFD, and the recommendations of the 
Taskforce has become a globally recognized standard for the identification, assessment, 
and disclosure of climate-related risks.

The TCFD recommendations categorised climate-related risks into two principal cate-
gories (Figure 1): 

	◾ Transition risks: The shift to a climate-resilient, lower-carbon economy may give rise 
to extensive policy, legal, technology, and market changes.

	◾ Physical risks: The direct physical impacts of climate change may be event-driven 
(acute) or result in longer-term changes in climate and natural cycles (chronic). 

Figure 1: Climate-related risks, opportunities, and financial impact
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Cash flow 
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Balance 
sheet

Strategic planning risk 
management

Financial impact

Transition risks Opportunities

Physical risks
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Assets & liabilities
Capital & financing

Market Products/services
Reputation Markets

Resilience

Opportunities

Source: TCFD 2017
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Organisations, including financial institutions, following the recommendations of the 
TCFD, are expected to report on both of these risks, but recommendations have priori-
tised transition risks—this can be seen in its recommendation of a “2°C [celsius] or lower 
scenario” and measurement of greenhouse gas (GHG) emissions. The TCFD’s “2021 
Status report” notes that quantitative disclosures of potential impacts were found more 
often for transition risks than physical risks, which were typically discussed as qualita-
tive descriptions (TCFD 2021a). The European Central Bank (ECB) has also highlighted 
the lower disclosure of physical risks relative to transition risks by ECB-supervised banks 
(ECB 2020b; ECB 2022). The U.S. Securities and Exchange Commission (SEC), mean-
while, found that the majority of disclosures in annual security filings from Russell 3000 
companies since 2010 were focused on transition rather than physical risks (SEC 2022). 
The disparity in transition and physical risk reporting is even reflected at the central bank 
level with the Central Banks and Supervisors Network for Greening the Financial System 
(NGFS) highlighting the poor response of its members to assessing physical risks rela-
tive to transition risks (NGFS 2021).

Financial institutions can be exposed to physical risk through various transmission chan-
nels (see Figure 2), but current physical disclosures are still lagging behind transition 
risk disclosures, particularly with regards to decision-useful and quantitative informa-
tion. The Intergovernmental Panel on Climate Change’s (IPCC) Sixth Assessment Report 
(AR6) provides strong evidence that physical impacts from climate change are already 
being felt across the globe and will continue to intensify (IPCC 2021; IPCC 2022). This 
guide is intended to assess current physical risk reporting practices and highlight the key 
components for financial institutions that seek to publish disclosures. Box 1 discusses 
the building blocks for physical risks assessment and transmission channels from phys-
ical risks to financial risks.
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Figure 2: Transmission channels: climate-related risks to financial risks 
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Box 1: The building blocks for physical risk assessment and 
transmission channels from Physical Risks to Financial Risks
The Intergovernmental Panel on Climate Change’s (IPCC) definition of risk 
provides a strong foundation for physical risk assessment (Figure 3). It is a func-
tion of the probability of a given physical climate hazard occurring at a given 
magnitude, its dynamic interaction with the level of exposure, and the vulnera-
bility of the effected human or ecological system (IPCC 2012; updated in 2014 
and 2022). The level of exposure and vulnerability determines the impact of the 
physical risk, should the hazard occur. In this function, risks include the possible 
financial impact of physical hazards for an organisation. These three factors of 
risk—hazard, exposure, and vulnerability—are essential building blocks for assess-
ing physical risk and its impact.

Figure 3: Physical climate risk as a function of hazard, exposure, 
and vulnerability 
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These physical risks then impact businesses and financial institutions in the form 
of financial risks, and it is these risks that the TCFD framework aims to identify 
and quantify. Physical risks can manifest as financial risks through one of two 
main transmission channels:

1.	 Top-down macroeconomic impacts: These are the aggregate impacts on 
the wider economy as a result of price shifts (due to supply shocks, large-
scale shifts in demand); productivity changes due to temperature increases 
or water stress; diversion of finance to adaptation/disaster response; socio-
economic impacts due to migration, conflict, labour market impacts; and 
impacts on other macroeconomic indicators including trade, government 
revenues, interest rates, exchange rates, etc.

2.	 Bottom-up microeconomic impacts: These are the impacts at the house-
hold, asset, or organisation level by direct damage to property or people. 
Indirectly, physical climate risks may also change the demand for certain 
products or disrupt supply chains reducing the supply of crucial inputs. 

Physical risks are then translated into business-level financial risks, via these 
transmission pathways:

Credit risk Defaults on loans by businesses and households

Market risk Price changes to loans, commodities, equities, fixed-in-
come products

Underwriting risk Increased insurance costs/losses

Operational risk Potential for damage or closure to business assets or 
supply chain disruption

Liquidity risk Higher demand for liquidity and refinancing

Litigation risk Increased risk of legal action from clients due to failure to 
anticipate risks or to respond to climate-related disruption

1.2	 Supervisory and regulatory action
In the years following the publication of the recommendations of the TCFD, a number 
of jurisdictions have mandated climate-related disclosures for publicly listed corporates 
and financial institutions, or are setting out a pathway towards mandatory disclosure.5 

It has become increasingly clear that voluntary frameworks will not lead to uniform 
market-wide disclosure of information on climate-related physical risks. Furthermore, 
climate disclosures can vary substantially in quality and depth. Given these challenges, 
the need for economy-wide, high-quality climate-related risk disclosures is becoming 
clear. More globally coordinated regulatory is needed to set the standard and quality of 
climate risk assessments. 

5	 including in Brazil, Canada, the European Union, Hong Kong, New Zealand, Singapore, Switzerland, the United 
Kingdom, and the United States of America.
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Appendix A provides highlights of regulations in the European Union, the United Kingdom, 
and proposals in the United States of America, as well as an overview of how physical 
risks are considered in the International Sustainability Standards Board’s (ISSB) Expo-
sure Draft of its proposed Climate-related disclosures.

1.3	 UNEP FI and the TCFD
The United Nations Environment Programme Finance Initiative (UNEP FI) has been 
working with over 100 financial institutions from across banking, investment invest-
ing, and insurance since 2018 to pilot the recommendations of the TCFD,6 developing 
physical risk guidance for banks and investors with Acclimatise (UNEP FI 2018; UNEP 
FI 2020) and Vivid Economics (UNEP FI 2019a). In parallel, UNEP FI worked with the 
Global Commission on Adaptation to identify the barriers to accelerating adaptation 
finance (2019b), which highlighted the importance of assessing and disclosing physical 
climate-related risks. 

Consequently, UNEP FI convened 10 financial institutions at the Climate Adaptation 
Summit in January 2021, to commit to publishing climate-related physical risk disclo-
sures in line with the TCFD (UNEP FI 2021). In committing to disclose their risk from 
the physical impacts of climate change, these 10 financial institutions raised the follow-
ing questions concerning the characteristics of good quality disclosures of physical 
climate-related risks:

	◾ What are financial institutions currently disclosing in their climate risk reports?
	◾ What does the current availability and quality of data, and methodologies, allow finan-

cial institutions to disclose?
	◾ What are financial regulators and supervisors expecting of climate-related disclosures 

by financial institutions?
	◾ What will good practice look like in the short to medium term, that is, in 2–3 years?

This guide has been developed by UNEP FI and the World Resources Institute (WRI) in 
response to these questions, building on some of the guidance material developed over 
the past four years, surveys of best practice by UNEP FI members, and discussions with 
financial institutions from across the finance sector.

6	 unepfi.org/climate-change/tcfd/.
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1.	 About this report

The 2017 TCFD recommendations set out seven principles for institutions to develop 
high-quality and decision-useful climate-related financial disclosures. The TCFD recom-
mends that disclosures should be, as follows:

	◾ Focused on providing relevant information
	◾ Specific and complete
	◾ Clear, balanced, and understandable
	◾ Consistent over time
	◾ Comparable among organisations within a sector, industry, or portfolio
	◾ Reliable, verifiable, and objective
	◾ Provided on a timely basis

The aim of this report is to provide a resource for financial institutions in the develop-
ment of physical climate risk disclosures aligned with the above TCFD principles. The 
report covers three of the four TCFD thematic areas—Strategy, Risk Management, and 
Metrics and Targets—and eight of the eleven recommended disclosures (Table 1). It 
does not include recommendations under the following:

	◾ The Governance thematic areas, because Governance does not cover physical or tran-
sition risks specifically, but rather overall climate-related risks. 

	◾ The second recommended disclosure of the Metrics and Targets thematic area, which 
concerns greenhouse gas emissions and is therefore not relevant for physical risks. 
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Table 1: TCFD recommendations, recommended disclosures, and their coverage in 
the report

Recommendations Recommended disclosures Covered 
by the 
report?

Governance a.	Describe the board’s oversight of climate-related risks 
and opportunities

No

b.	Describe management’s role in assessing and managing 
climate-related risks and opportunities

No

Strategy a.	Describe the climate-related risks and opportunities the 
organisation has identified over the short, medium, and 
long terms

Yes

b.	Describe the impact of climate-related risks and oppor-
tunities on the organisation’s businesses, strategy, and 
financial planning

Yes

c.	Describe the resilience of the organisation’s strategy, 
taking into consideration different climate-related scenar-
ios, including a 2°C or lower scenario

Yes

Risk Management a.	Describe the organisation’s processes for identifying and 
assessing climate-related risks

Yes

b.	Describe the organisation’s processes for managing 
climate-related risks

Yes

c.	Describe how processes for identifying, assessing, and 
managing climate-related risks are integrated into the 
organisation’s overall risk management

Yes

Metrics and Targets a.	Disclose the metrics used by the organisation to assess 
climate-related risks and opportunities in line with its 
strategy and risk management process

Yes

b.	Disclose Scope 1, Scope 2, and, if appropriate, Scope 3 
greenhouse gas (GHG) emissions, and the related risks

No

c.	Describe the targets used by the organisation to manage 
climate-related risks and opportunities, and performance 
against targets

Yes

Source: TCFD 2017

Section 2: presents the methodology used for identifying good practices in climate-re-
lated physical risk disclosures, including the review of disclosures by selected financial 
institutions. 

Section 3: presents the findings of the review. 

Section 4: presents the physical risk disclosure guidance for each of the TCFD-recom-
mended disclosures. Section 5 concludes and discusses areas for further work. 
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1.1	 Methodology
The authors of this report used three different methods to identify current good prac-
tices and to develop guidance in the disclosure of physical climate risks according to 
the TCFD recommendations, including (1) desk research; (2) engagement with financial 
institutions through webinars, a survey, and a workshop;7 and (3) a review of publicly 
available disclosures by banks and asset owners. 

Desk research 
Preliminary insights were first gained from a review of risk disclosure standards and 
regulations, and second, from practitioners in the financial industry during a series of 
webinars from September to December 2021, and subsequently through a survey ques-
tionnaire and an expert workshop. 

Engagement through webinars, survey, workshop
The webinars and the workshop allowed the authors to get direct feedback from financial 
institutions, though the limited number of financial institutions identified restricted the 
breadth of feedback and opinions. Webinar and workshop participants skewed towards 
banks, given UNEP FI’s membership, though some investors did join these sessions. 
We also reviewed a relatively small sample of climate risk disclosures by asset owners 
(including insurers), as described below. Despite the focus on banks, this report does 
provide a unique perspective for analysing physical risk management and disclosure. 
Banks have diverse clients from across the economy, mature financial risk management 
practices, and better access to data from their clients to measure physical risk.

Review of physical risk disclosures
In addition, in identifying good practice in the disclosure of climate-related physical risks 
by financial organisations, the authors conducted a review of climate-related risk reports 
by a sample of financial institutions leading on climate change mitigation and net zero 
numbering 109 banking institutions and 71 asset owners as of 31 April 2022. Although 
this sample is skewed towards financial institutions that are more likely to manage tran-
sition risks because of their net-zero commitments, they are also more likely to have 
comprehensive climate-related risk disclosures. Such disclosures should include both 
transition and physical risks. Without a global list or initiative for identifying financial 
institutions with comprehensive physical risk disclosures, we chose a sample of globally 
diverse financial  institutions with a focus on net-zero targets for this review that are 
more likely to disclose physical risks. Of these 180 institutions, 82—that is, 57 banks and 
25 investors—were identified as having published climate-related risk disclosures with 
some assessment of physical risks, that is, almost half of the sample. We took examples 
from higher-quality disclosures as case studies in this report.

7	 Webinars included presentations by guest speakers on certain physical risk topics, followed by limited discus-
sion. The workshop was a session where participants shared their experience of physical risk disclosures based 
on survey results. The workshop did not have a presentation by guest speakers.
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Disclosure reports were assessed across 17 questions under eight of the eleven 
recommendations of the TCFD (Table 2). These questions are based on the TCFD’s 
2021 updated supplement, “Implementing the recommendations of the task force on 
climate-related disclosures” (TCFD 2021b). The two recommendations on Governance 
and the second recommendation on Metrics and Targets are not covered by this report. 
The Governance recommendations refer to general coverage of climate-related risks, 
both transition and physical, across the governance structure of an institution, while the 
recommended Metrics and Targets disclosure of Scope 1 to 3 emissions only concerns 
transition risks.



Physically Fit?	 11
About this report

Table 2: Physical risk disclosure assessment questions developed based on TCFD 
recommendations

St
ra

te
gy a.	Describe the climate-re-

lated risks and opportu-
nities the organisation 
has identified over the 
short, medium, and long 
terms.

S.a1	 What does the company consider as relevant short-, 
medium-, and long-term time horizons, taking into 
consideration the useful life of its assets or infrastruc-
ture and the fact that climate-related issues often mani-
fest themselves over the medium and longer terms?

S.a2	 What are the specific climate-related issues for each 
time horizon (short, medium, and long term) that could 
have a material financial impact on the organisation?

S.a3	 What are the company’s risks and opportunities disag-
gregated by sector and/or geography?

b.	Describe the impact of 
climate-related risks 
and opportunities on 
the organisation’s busi-
nesses, strategy, and 
financial planning.

S.b1	 What is the impact of climate-related physical risks and 
opportunities on the company’s businesses and strat-
egy (e.g., on its products and/or services, supply and 
value chains, adaptation and mitigation activities, R&D 
investment, operations)?

S.b2	 How do identified climate-related physical risks and 
opportunities affect and serve as an input to the compa-
ny’s financial planning process? What are the time 
period(s) used, and how does the organisation prioritise 
these risks and opportunities?

S.b3	 What is the impact of climate-related physical risks and 
opportunities on the organisation’s financial planning in 
terms of operating costs and revenues, capital expen-
ditures and capital allocation, acquisitions/divestments, 
and access to capital?

c.	Describe the resilience 
of the organisation’s 
strategy, taking into 
consideration different 
climate-related scenar-
ios, including a 2°C or 
lower scenario.

S.c1	 What are the climate-related scenarios and associated 
time horizon(s) considered by the organisation?

S.c2	 How resilient are the company’s strategies to climate-re-
lated physical risks and opportunities, taking into 
consideration, where relevant to the company, scenarios 
consistent with increased physical climate-related risks?
	◾ How might strategies be affected by climate-related 

risks and opportunities? 
	◾ How might these strategies evolve to address 

climate-related risks and opportunities?
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Ri
sk

 m
an

ag
em

en
t a.	Describe the organi-

sation’s processes for 
identifying and assess-
ing climate-related risks.

R.a1	 What is the organisation’s process for assessing the 
potential size and scope of identified climate-related 
physical risks? Describe any risk classification frame-
works used.

R.a2	 How does the organisation determine the relative signif-
icance of climate-related risks in relation to other risks? 
Banks should characterise these risks in the context of 
credit, market, liquidity, and operational risks.

R.a3	 Does the organisation consider existing and emerging 
regulatory requirements related to climate change (e.g., 
flood risk management, water usage) or other relevant 
factors?

b.	Describe the organi-
sation’s processes for 
managing climate-re-
lated risks.

R.b1	 How does the organisation make decisions to mitigate, 
transfer, accept, or control climate-related physical 
risks? What are the processes for prioritising climate-re-
lated risks, including determinations of materiality 
(address risks in TCFD Tables A1, A2)

c.	Describe how 
processes for iden-
tifying, assessing, 
and managing 
climate-related risks 
are integrated into the 
organisation’s overall 
risk management.

R.c1	 Is the organisation’s approach to managing climate-re-
lated physical risks integrated into a broader risk 
management programme? If so, how?

M
et

ric
s 

an
d 

ta
rg

et
s a.	Disclose the metrics 

used by the organ-
isation to assess 
climate-related risks 
and opportunities in line 
with its strategy and risk 
management process.

M.a1	 Which performance metrics does the company use to 
assess and manage financially material climate-related 
physical risks and opportunities, such as those related 
to water, energy, land use, and waste management?

M.a2	 Are the methodologies used to calculate or estimate 
climate-related physical impact metrics clear?

M.a3	 Do the metrics and targets disclosed provide historical 
trends and forward-looking projections (by relevant 
country and/or jurisdiction, business line, or asset type)? 

b.	Describe the targets 
used by the organ-
isation to manage 
climate-related risks 
and opportunities, and 
performance against 
targets.

M.c1	 Has the company established and communicated 
climate-related performance targets in line with antic-
ipated regulatory requirements, market constraints, or 
other goals, such as operational or financial objectives 
or loss tolerances?

Notes: R&D = Research and development.

Source: Authors based on TCFD 2021b.
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The 82 disclosures were scored according to their responsiveness to these questions 
using the below grades from 0 to 3:

Marking scale

Scoresheet Grade

No information provided 0

Generic information, and only partial response/in planning 1

Complete and qualitative information, following TCFD principles (see section 2) 2

Good practice, quantitative information 3

The sample size of the review could have been further expanded using natural language 
processing or other artificial intelligence (AI) techniques capable of assessing the quality 
of physical climate risk disclosures. Climate-related financial disclosures by companies 
are in an early stage of development with significant variations of language and seman-
tics used to describe a particular disclosure issue across countries, sectors, and even 
companies in the same sector. Physical risks and opportunities disclosures are less 
common and mature than those of transition risks and opportunities (TCFD 2021a). The 
goal of the literature review is to identify current good practices in existing disclosures. 
However, even sophisticated AI is not able to assess the quality of disclosures and can 
only determine whether a company’s disclosure aligns with standardised language, such 
as the TCFD recommendations. Nuanced assessment of disclosures requires direct 
reading and analysis, even if this limits the number of disclosures included in the review.
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2.	 Findings of physical risk 
disclosures review

2.1	 Key findings
The key takeaways from this qualitative assessment of 57 banks’ and 25 investors’ phys-
ical risk disclosures are, as follows:

	◾ Disclosure of physical risks is still very much in its infancy, with no reports respond-
ing fully to the TCFD’s recommendations in terms of assessing risks from the physical 
impacts of climate change.

	◾ The majority of disclosures respond at least partially to the first Strategy and first Risk 
Management recommendations, that is, institutions are defining time horizons and 
setting out a process for identifying and assessing physical climate risks.

	◾ The next best response is to the third Strategy recommendation, showing that once a 
high-level assessment of sector or geographical vulnerability to physical impacts has 
been made, financial institutions carry out some form of scenario analysis, though 
usually limited to one sector and one to three physical climate hazards, for example, 
the impact of flooding on the real estate sector in the lending or investing portfolio. 
Currently only around 23% of banks’ and 24% of investors’ disclosure reports from 
our sample with some analysis of physical risk include scenario analysis.8

	◾ The majority of scenario analyses have been carried out by banks on mortgage or 
real estate portfolios, where banks have ready access to location data—22 of the 57 
banks’ disclosure reports reviewed included an analysis of impacts on the real estate/
mortgage sector. Only 7 out of the 57 disclosure reports by banks with some anal-
ysis of physical risk have carried out scenario analysis on more than one sector.

	◾ The most common hazard covered by these analyses is flooding (coastal and/or 
fluvial) with high granularity flood maps being publicly available in most of Europe, 
North America, Australia, and East Asia (28 reports). Location-specific hazards are 
also important, such as subsidence in the United Kingdom (three reports), and wildfire 
in South Africa (one report). In almost all cases, flood risks were assessed for the real 
estate/mortgage sector or for operational risks, that is, flood risks to corporate assets. 
The exceptions were two banks that applied flood risk analysis to “all corporate clients” 
and another that was not clear on the sectors, geographies, or clients to which its 
scenario analysis was applied.

8	 Assuming a score of 2 or 3 for question S.c1.
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	◾ Quantitative metrics are used in 32 disclosures covering physical risks (42%), 
published by banks and investors. The majority of these were metrics used to 
describe physical hazards, such as probabilities or return periods in the case of flood-
ing, or exposure metrics to describe the number of properties exposed to flooding, 
for example. Only seven disclosure reports estimated financial risk metrics, such 
as Estimated Credit Losses (ECLs) or percentage change in Loan-to-Value (LV) ratios. 
Only one bank was confident enough to estimate a financial target (percentage expo-
sure) in the Metrics and Targets section of its report.

Ideally, a balanced, comprehensive climate-related risk disclosure report should address 
both transition and physical risks simultaneously (UNEP FI and CISL 2022). This assess-
ment should preferably be based around a common set of scenarios from which both 
transition and physical risk assessments can be made, such as the NGFS set of scenar-
ios, in order to evaluate climate-related risks holistically for each potential climate 
pathway. However, a number of factors including resource limitations, data quality and 
availability, modelling uncertainties, greater knowledge of specific transition and physical 
risk methodologies result in disclosures that currently either focus solely on transition 
risks or include physical risk assessments that are methodologically independent of the 
transition risk assessments—often focusing on sectors that are especially vulnerable to 
either risk. 

The disclosure review shows that banks are responding better to the first Strategy 
and the first Risk Management recommendations, followed closely by initial steps in 
scenario analysis, the third Strategy recommendation—at least in defining the scenarios, 
sectors, and physical hazards to be addressed in such an analysis. This suggests that 
financial institutions may be approaching their climate-related risk assessments by tack-
ling these elements first, following a possible workflow, as in Figure 4 below. Through an 
iterative process this should improve the quality of disclosures over time.

Figure 4: Climate-related risk assessment workflow

Risk Mgmt R.1
Describe the processes 

for identifying risks

Framing the  
strategy S.1

Risks & time horizons

Risk Mgmt R.3
Integrate risks into risk 

mgmt framework

Strategy S.3
Scenario analysis on risk 

hotspots

Risk Mgmt R.2
Mitigate, transfer, accept, 

or control risks

Disclosure of physical risks

Strategy S.2
Describe impacts on 

business strategy and 
financial planning

Source: Authors
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Overall, it is particularly noticeable that banks have developed more responsive physi-
cal risk disclosures than asset owners. However, there is hidden context behind these 
charts. No one bank has fully assessed physical risks across its portfolio in detail—we 
have awarded high marks for a quantitative assessment of a limited set of physical 
hazards, and in many cases only one physical hazard, across one sector, provided that 
a qualitative assessment of risk “hotspots” has been carried out for the wider portfolio. 
The most obvious sector for retail banks is to assess flood risks (fluvial, pluvial, coastal) 
across their commercial and retail mortgage books, given that banks will have direct 
access to property location data, and flood data are readily available from government 
river or environmental agencies. Furthermore, mortgages tend to have longer tenors 
than most other loans, making physical risk assessment more worthwhile, given the 
perceived longer-term materiality of physical climate risks. Asset owners, on the other 
hand, can only base their physical risk assessments either on generic top-down assess-
ments of sector-level or region-level risks or develop assessments based on informa-
tion from clients, which, given the low level of disclosure across companies, will take 
some time. Information from asset owners tends to be concentrated across the asset 
management arms of insurers and reinsurers, given their greater access to first-hand 
historic, and increasingly forward-looking estimates of, extreme event information.

2.2	 Bank disclosure review
Banks perform moderately better than the other investors in the disclosure of physical 
risks, with just over half of banks reporting on physical climate risks to some extent. 
However, these disclosures tend to be representative of banks located in jurisdictions 
where climate risk disclosure regulations are in place and data on certain climate 
hazards and certain assets are readily available. Banks demonstrating good practice 
in aspects of their disclosures also tend to be larger banks with adequate capacity and 
access to financial resources. This section provides deeper insight into the review of a 
sample of bank disclosures across each of the TCFD’s recommended disclosure areas.

Note that 48% of the sample of banks’ climate-related disclosure reports did not provide 
any review of physical risks at all. Figures 5, 6, 7 reflect this by focusing on the 52% of 
reports that did provide some information on physical risks (57 reports out of 109). The 
percentage data used in these graphs is given in Appendix C.
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2.2.1	 Strategy
Figure 5: Grading of banks’ disclosure reports in response to  
strategy-related questions

S.c2

S.c1

S.b3

S.b2

S.b1

S.a3

S.a2

S.a1

50%0% 60% 70% 80% 90% 100%

Grade 3 (%)Grade 2 (%)Grade 1 (%)Grade 0 (%)No report

Source: Authors | For definitions please refer to Table 2 (p.11 & 12)

The review of the Strategy sections of banks’ disclosure reports shows that more than 
half of those reports give time horizons for identifying risks and opportunities (S.a1), but 
have not differentiated between time horizons for identifying physical risks as opposed 
to transition risks, let alone identified the specific impacts at different time horizons 
(S.a2) (see Figure 5). Banks tend to base their strategy in line with the average tenors of 
their loan book, rather than using time horizons over which significant physical risks are 
currently estimated to materialise. Fewer disclosure reports identify specific hazards 
and the risks or opportunities per sector and geography (S.a3). A qualitative evaluation 
of the potential impacts of physical hazards on the main sectors and geographies of a 
bank’s lending portfolio should be the minimum level of physical risk disclosures. Over 
time, regulators should ensure that minimum standards include a quantitative assess-
ments of risks.

Impacts on the organisation’s business, strategy, and financial planning are identified in 
a general way by around half of the disclosure reports, but no banks meet the top score 
against question S.b1. In terms of financial planning, banks are even less responsive 
(S.b2, S.b3), though estimation of forward-looking financial impacts is currently difficult 
and prone to significant error (see Section 3.4.1). Just seven banks provided quantitative 
estimates of potential financial losses in one sector from one hazard.

Over half of banks disclosing physical risks have started working on scenario analysis 
of some form, providing information on scenarios and time horizons used, with almost 
45% of those banks scoring 2 or 3 on question S.c1, providing qualitative or quantitative 
information on methodologies and outputs in line with the recommendations of the 
TCFD. Fewer banks, less than 5% of all sampled banks, are then assessing the implica-
tions of scenario analysis for their business strategies (five reports in total scoring 2 or 
3 on question S.c2).
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2.2.2	 Risk Management
Figure 6: Grading of banks’ disclosure reports in response to Risk Management-
related questions

50%0% 60% 70% 80% 90% 100%

R.c1

R.b1

R.a3

R.a2

R.a1

Grade 3 (%)Grade 2 (%)Grade 1 (%)Grade 0 (%)No report

Source: Authors | For definitions please refer to Table 2 (p.11 & 12)

The first question under the first Risk Management disclosure (R.a1) is best responded 
to by the banks, setting out processes for identifying risks; however, only half of banks 
reporting on physical risks provide complete and qualitative information (see Figure 6). 
Around half of the banks reporting on physical climate risks have mapped how these 
risks map onto banking risks (R.a2), with just 10% providing more than just generic 
information (scoring 2 or 3 on question R.a2). Very few banks—just five—have identified 
relevant regulations relating to physical risks, for example, water management, land use 
planning, and flood management regulations that could affect their clients, though this 
may only be possible if client engagement in relation to climate change becomes more 
sophisticated (R.a3).

Fewer than 10% of all banks sampled have disclosed, beyond a generic description, how 
they are managing physical risks (scoring 2 or 3 on question R.b1) and integrating them 
into their risk management systems (scoring 2 or 3 on question R.c1).

2.2.3	 Metrics and Targets
Figure 7: Grading of banks’ disclosure reports in response to Metrics & Targets 
related questions 

50%0% 60% 70% 80% 90% 100%

Grade 3 (%)Grade 2 (%)Grade 1 (%)Grade 0 (%)No report

M.c1

M.a3

M.a2

M.a1

Source: Authors | For definitions please refer to Table 2 (p.11 & 12)
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The Metrics and Targets area of the TCFD recommendations is the least well-responded 
to across the board (see Figure 7). Just over 10% of banks are providing complete infor-
mation on the types of metrics they are using to measure physical risks (M.a1). Far 
fewer are providing clarity on how these metrics are estimated (M.a2) and how trends 
are developing over time, or describing how they might monitor trends (M.a3). In terms 
of the types of metrics institutions are disclosing, only 20 of the sampled banks refer to 
a relevant physical risk metric, and most of these are metrics focused on the physical 
hazard itself, for example, percentage probabilities or return periods for fluvial or coastal 
flooding. Only eight of these disclosures then integrate vulnerability and exposure by esti-
mating the number of assets (properties in the case of flooding impacts on a real estate 
or mortgage portfolio) or percentage of a sector at risk. Seven disclosures then provide a 
financial metric in the form of an Estimated Credit Loss (ECL) or climate-adjusted Loan-
to-Value (LV) ratio. In the case of the most common physical impact assessed—flood-
ing impacts on real estate—there is wide variation in the modelling parameters, such 
as return period, whether forward-looking scenarios have been incorporated, and the 
granularity of assessment and the damage function for calculating financial risk metrics. 
Transparency of inputs, modelling parameters, and methodologies are poor, thus reduc-
ing the comparability and usefulness of these disclosures.

Understandably, with such a dearth of information on metrics, only one bank has iden-
tified a target, and even then, it is a qualitative target to reduce its headline exposure to 
physical risks.

As can be seen from the below two tables, physical risk assessments including scenario 
analyses were heavily skewed towards real estate, with only a few analyses also cover-
ing other sectors (see Table 3). This is due to the relative ease with which banks are able 
to conduct risk assessments in this sector, given ready access to location data. Analyses 
of risks to real estate assets are mostly carried out against flooding hazards (pluvial, 
fluvial, and coastal), with an occasional second or third hazard assessed according to 
context—subsidence in the clay regions of southeast England or wildfires and storms in 
North America (see Table 4). Note that the disaggregation of hazards and geographies is 
not straightforward given that some reports provide detail on specific physical hazards 
analysed for specific lines of business, while others provide less specific information on 
the geographies covered and the assets assessed.

Table 3: Banks’ disclosure review: industry segments & business lines covered by risk 
analyses
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Table 4: Banks’ disclosure review: hazards & geographies covered by risk analyses

Flood Subsidence Drought/
water 
stress

Coastal 
erosion/
landslide

Wildfire Extreme 
precipitation

Extreme 
weather

Extreme 
heat

Extreme 
cold/Ice

Sea-level 
rise

Permafrost 
degradation

Australia 1 1 2 1 1 1 1

Canada 1 1 1

EU, incl. NO & CH 13 2 2 2 4 1 1

Hong Kong 2

Japan 3 1 2 1 1

Korea 1 1 1

Mexico 1 1 1 1 1

Russia 1 1 1 1

South Africa 1 1 1

UK 8 3 1

USA 6 1 1 2 2 2 1

“Global” 1 1 1 1 1

Totala 29 3 5 3 8 5 9 5 2 3 1

Source: Authors
Notes: EU = European Union; NO = Norway; CH = Switzerland. 
a. Note that some disclosures may cover more than one geography, so the total number of disclosures may not equal the number of disclosures in each geography.
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2.3	 Investor disclosure review
Asset owners in general lag behind banks regarding physical risk disclosures, as only 
35% of the sampled investors have physical risk disclosures on any of the three pillars 
of the TCFD recommendations (25 reports out of 71). Different types of investors were 
sampled, including (re)insurance companies, pension plans, endowments, and sovereign 
wealth funds. Some of the signatories are not publicly listed companies and may not 
have existing extensive disclosure obligations. As a result, the percentage of investors 
with climate-related disclosures is smaller than the percentage of banks, most of which 
are publicly listed. Given that 65% of investor climate-related disclosure reports did not 
provide any review of physical risks at all, Figures 7, 8, 9 reflect this by focusing on the 
35% of reports that did provide some information on physical risks. The percentage data 
used in these Figures is given in Appendix C.

Among the three pillars of the TCFD recommendations, the Strategy pillar is best 
responded to, while the Metrics and Targets thematic area receives the fewest 
responses (Figure 8, Figure 9, and Figure 10). (Re)insurance companies (excluding life 
insurance) provided more comprehensive and detailed physical risk disclosures than 
other types of investors. Most of these disclosures focused on their underwriting busi-
ness where physical risks can have significant impacts. However, physical risk disclo-
sures related to the assets they own are very rare. 

Figure 8: Grading of investor disclosure reports in response to Strategy-related questions
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Source: Authors | For definitions please refer to Table 2 (p.11 & 12)
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Figure 9: Grading of investor disclosure reports in response to Risk  
Management-related questions
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Figure 10: Grading of investor disclosure reports in response to Metrics and  
Targets-related questions 
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3.	 Physical risk disclosure 
guidance in line with the TCFD 
Recommendations 

This section proposes guidance for financial institutions on each of the TCFD-recom-
mended disclosures—Strategy, Risk Management, and Metrics and Targets—and a short 
section follows with how physical risks should be considered in a report’s introduction. 
This guidance addresses the following:

	◾ Base-level disclosures: These cover points that all disclosures should aim to address 
as a baseline. These were prevalent in existing TCFD disclosures the authors reviewed 
and those that are required by regulators and standard-setters. Regulatory require-
ments may vary between jurisdictions.

	◾ Next-level disclosures: These are currently possible given data availability, knowledge, 
and methodologies; examples of which may be available in the most comprehensive 
disclosures.

	◾ Further considerations: These are what financial institutions should take into account 
as they assess and disclose physical risks, in areas which are developing rapidly and 
for which there is no widely accepted standard. These open questions include what 
may currently be very challenging for most financial institutions but is likely to be 
possible in the next three years, assuming access to open-source data, more granular 
climate scenarios, greater capacity and knowledge, and the roll-out of international 
standards and mandates. 

It is worth noting that the workflow for identifying, assessing, reporting, and monitoring 
climate-related risks may vary between financial institutions. The framework of the TCFD 
covers four thematic areas: Governance, Strategy, Risk Management, and Metrics and 
Targets, but this may not necessarily reflect an institution’s process for assessing and 
managing climate-related risks. Other climate disclosure frameworks may group these 
thematic areas differently while covering the same recommendations. This can be seen 
in the European Commission’s “Guidelines on reporting climate-related information” (EC 
2019), whose five key areas of disclosure can be mapped onto the recommendations of 
the TCFD, though not in the same order or themes. 
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3.1	 Introduction to a TCFD disclosure
Before addressing the TCFD’s recommendations, disclosures should provide an over-
view of responses to the recommended disclosures in their introductions, setting out 
the following:

	◾ The general approach to identifying, assessing, and reporting on climate-related risk, 
with a particular focus on how the report intends to address transition risks and phys-
ical risks—whether simultaneously, or separately or integrated, and the reasons for 
doing so.

	◾ Ideally, a roadmap for developing and improving disclosures in the short to medium 
term, with the goals of scaling geographical and sector coverage, and increasingly 
aligning physical and transition risk assessments around common scenarios.

	◾ Summary of the processes and methodology of the present disclosure report, includ-
ing an overview of key outcomes, metrics, and targets.

Given that the recommendations of the TCFD are mainstream and widespread and the 
International Sustainability Standards Board’ (ISSB) prototype disclosure framework 
maps very closely onto the TCFD recommendations—with some important, though not 
fundamental differences (IFRS 2022)—then the introduction to the disclosure should 
also provide a mapping of these recommendations onto relevant sections of the report, 
especially if the body of the report is not disaggregated into the specific TCFD or ISSB 
headings, or is part of a wider report (e.g., climate, nonfinancial, annual report).

Box 2: Scoping physical risks
In measuring transition risks, financial institutions are asked to report in line 
with the Greenhouse Gas (GHG) Protocol. The Protocol defines direct and indi-
rect sources of emissions according to three “scopes,” which can be defined as 
follows:

	◾ Scope 1: Direct GHG emissions. These are the emissions over which a 
company has direct control, that is, the emissions generated by an institution’s 
own operations such as use of company-owned transport.

	◾ Scope 2: Indirect GHG emissions. These are the emissions from purchased 
or acquired electricity, steam, heat, and cooling. In this case the institutions 
may have control over the consumption of energy, and some leverage over the 
method of generation—if, for example, they have a renewable energy contract, 
but do not generate the emissions themselves.

	◾ Scope 3: Other indirect GHG emissions. These are emissions as the result 
of activities from assets now owned or controlled by the company, but that 
the company indirectly impacts in its value chain. This can include some 
emissions pertinent to a company’s operations, such as employees’ travel, 
purchased goods, or materials and waste. 
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However, in a financial institution’s case, the vast majority of Scope 3 emissions 
will be those produced by beneficiaries of the financial institution’s products. A 
similar approach could be taken to physical risks. The following scopes would 
cover both acute and chronic risks:

	◾ Scope 1 physical risks: Risk of hazards that directly impact a financial insti-
tution’s operations, for example, flood risk to bank branches, hurricane risk to 
offices.

	◾ Scope 2 physical risks: Hazards that indirectly impact a financial institution’s 
operations, for example, extreme heat impacting transport systems bringing 
employees to work, flood risk to data centres.

	◾ Scope 3 physical risks: Climate-related hazards impacting beneficiaries of 
a financial institution’s products. As can be seen from the review of banks’ 
disclosures, the majority of these assessments have looked at flood risks to 
a bank’s mortgage portfolio, though some banks have looked at risks associ-
ated with a range of climate-related physical hazards such as water stress on 
agricultural firms, extreme weather and sea-level rise on electricity generation, 
to name just a few examples.

3.2	 Strategy
The objective of the TCFD Strategy recommendations is to inform investors and other 
stakeholders on how climate-related risks and opportunities may affect a financial 
institution’s business, strategy, and financial planning over different time horizons. For 
physical risks and opportunities, disclosures should address how physical hazards are 
identified; their actual financial impacts on financial institutions; and their potential finan-
cial impacts, which can be informed by climate-related scenarios. It is also important to 
include an assessment of the resilience of a financial institution’s strategy to physical 
risks and how flexible it is to take advantage of potential climate-related opportunities. 

Current strategy-related disclosures for physical risks are not prevalent and often not 
comprehensive, even if such disclosures are available. They vary greatly with respect to 
completeness and quantitative information according to the review of bank and investor 
disclosures. Compared to transition risks and opportunities, physical risk disclosures 
have significant room for improvement in terms of consistency and comparability, which 
can ultimately make those disclosures more decision-useful. Box 3 provides a list of 
physical hazards identified in the IPCC AR6, which can serve as the basis for hazard 
identification. 

While most disclosures by (re)insurance companies provide comprehensive and quan-
titative physical risks disclosures for their underwriting business, many disclosures by 
other types of financial institutions only provide very high-level and general overviews of 
physical risks without identifying specific physical hazards or associated time horizons. 
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A few banks give physical risk disclosures focusing on mortgages, real estate, and agri-
culture lending, which are among the most vulnerable sectors to physical impacts. The 
loan maturity of these sectors can be decades in the future and is often longer than for 
other sectors. These factors can be part of the reason that these sectors receive more 
emphasis from banks in terms of physical risk disclosures than do other sectors and 
have better data and methodologies available. 

Box 3: Climate-related physical hazards
For the first time, the IPCC Sixth Assessment Report (AR6), Working Group 
I: Climate Change 2021: The Physical Science Basis (IPCC 2021), develops a 
comprehensive list of 35 physical climate hazards, grouped into seven catego-
ries: heat and cold; wet and dry; wind; snow and ice; coastal and oceanic; open 
ocean; and other (Figure 11). The long list of hazards does not mean that compa-
nies and financial institutions need to assess the impact of all those hazards on 
their business. However, disclosure of material risks is absolutely essential for 
understanding exposure to climate change impacts, and they should use this list 
as a reference to identify those risks that are material to their businesses and 
investments. Then they can conduct in-depth analysis for the actual and potential 
impacts of those hazards on their business, strategy, and financial planning.

Figure 11: The 35 physical climate hazards in seven categories developed in the 
IPCC AR6 Working Group I report

Heat & Cold: Mean surface temperature, extreme heat, cold spell, frost

Wet & Dry: Men precipitation, river flood, heavy precipitation and pluvial flood, 
landslide, aridity, hydrological drought, agricultural and ecological drought, fire 
weather
Wind: Mean wind speed, severe wind storm, tropical cyclone, sand and dust 
storm
Snow & Ice: Snow, glacier and ice sheet, permafrost, lake and sea ice, heavy 
snowfall and ice storm, hail, snow avalanche

Other: Air pollution weather, atmospheric CO2 at surface, radiation at surface

Coastal & Oceanic: Relative sea level, coastal flood, coastal erosion, marine 
heatwave, ocean acidity
Open Ocean: Mean ocean temperature, marine heatwave, ocean acidity, ocean 
salinity, dissolved oxygen

Source: IPCC 2021
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3.2.1	 Recommendation S.a: Describe the climate-related risks 
and opportunities the organisation has identified over the 
short, medium, and long terms

This recommended disclosure for physical risks should provide answers to the follow-
ing three questions according to “Implementing the recommendations of TCFD” (TCFD 
2021b):

	◾ What are the relevant short-, medium-, and long-term time horizons?
	◾ What are material physical hazards or potential risks in each time horizon?
	◾ What is the process used to determine those physical hazards or risks?

In describing physical hazards or risks, organisations should use two subcategories—
acute and chronic—to describe those that are event-driven and long-term shifts in 
climate patterns, respectively. Physical hazards are not regionally uniform, and vulnera-
bilities to physical hazards vary from sector to sector. As a result, organisations should 
consider providing disclosures by geography and/or sector.

An organisation should consider the useful life of its assets, characteristics of its busi-
nesses, and the nature of physical climate hazards to decide the short-, medium-, and 
long-term time horizons. These time horizons should cover the duration of an asset’s 
lifetime or the lifetime of a financial instrument. For example, a bank should consider 
years to maturity of its loans in determining relevant time horizons. 

In addition, there should be clear linkages between the different time horizons and 
an organisation’s businesses, strategy, financial planning, and risk management. The 
description should consider the fact that some physical climate hazards have already 
intensified and become more frequent while others may manifest over longer time 
horizons. Finally, regulatory guidance might specify time horizons. For instance, the EU 
Taxonomy specifies climate risk and vulnerability assessments to be carried out over a 
short time period for short-lived investments and 10–30 year climate projection scenar-
ios for larger, more long-term investments (EC 2021).

Strategy 1. Risk ID & time horizons

Base-level 
disclosures

Description of short-, medium-, and long-term time horizons, listing the specific 
durations. These are likely to vary for different institutions—for further support, 
check guidelines issued by the relevant supervisory or regulatory authority, including 
those of stress tests where time horizons are prescribed for physical risks.
Description of material physical hazards or risks in each relevant time horizon 
across sectors with reference to key geographies and split into acute and chronic 
hazards or risks (see “Charting a New Climate,” UNEP FI 2020).
Context on how time horizons and physical hazards or risks are determined with 
respect to business, risk management, or financial planning.

Next-level 
disclosures

More granular description of material physical hazards or risks in each relevant time 
horizon by geography, sector, and/or business segment, as appropriate.
Introducing the risk management and business planning and strategy aspects into 
the time horizons.



Physically Fit?	 28
Physical risk disclosure guidance in line with the TCFD Recommendations 

Further 
consider-
ations

Should short-, medium-, and long-term time horizons be standardised for physical 
risks for companies in the same industry?
How should an organisation choose data with competing qualities and character-
istics? For example, choose a source that is global but with lower spatial resolution, 
or choose sources that are national with higher spatial resolution but inconsistent 
across countries?

Examples Figure B-1: Barclays PLC, Climate-related financial disclosures 2021 (p. 12)
Figure B-2: Lloyds Banking Group, Climate report 2021 (p. 14)
Figure B-3: European Bank for Reconstruction and Development, TCFD report 2020 
(p. 16)
Figure B-4: Danske Bank, Climate and TCFD progress update (pp. 23–24)
Figure B-5: Munich Re, Corporate responsibility report 2020 (p. 55)

3.2.2	 Recommendation S.b: Describe the impact of climate-
related risks and opportunities on the organisation’s 
business, strategy, and financial planning

This recommended disclosure should discuss how physical hazards or risks have 
affected an organisation’s business, strategy, and financial planning, and should address 
the following questions.

	◾ What is the actual impact of physical risks on business, strategy, and financial planning, 
such as in products and services, supply chain and/or value chain, and operations?

	◾ How do physical risks serve as an input into the financial planning process?
	◾ What is the actual impact of physical risks on financial performance (e.g., revenues, 

costs) and financial position (e.g., assets, liabilities)?

Some sectors or industries can be particularly vulnerable to physical climate change, 
such as (re)insurance companies that provide insurance cover against losses caused 
by physical hazards. These organisations should provide quantitative information on the 
potential impacts of physical hazards on core business, products, and services, where 
available.

Strategy 2. Business & financial impact

Base-level 
disclosures

Description of the potential impact of physical risks on business, strategy, and finan-
cial planning.
Description of whether and how exposures to physical risks have led to any 
changes in business, strategy, and financial planning.

Next-level 
disclosures

Detailed and quantitative assessment of financial impacts from physical risks in 
most vulnerable business segments. Disclosures should also include data sources, 
methodologies, and an assessment on the reliability of these data sources.
Material analysis of different business segments/geographical regions/sectors 
against a comprehensive list of physical hazards, such results can be presented in a 
physical climate risk heatmap.
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Further 
consider-
ations

How to assess accuracies of computed financial impacts from physical risks due to 
uncertainties in methodological assumptions and data?
How to create consistent and comparable metrics for impacts of physical risks to 
better integrate into a financial institution’s business, strategy, and financial plan-
ning?
Could physical risks have an impact on business continuity due to potential interrup-
tions to their own operations?
Should physical risk disclosures include potential impacts to a financial institution’s 
upstream and downstream value chains?
How are financial impacts affected by multiple physical risks or physical risks 
combined with other risks such as public health, conflict, migration, etc.

Examples Figure B-6: BMO Financial Group, 2020 Climate report (p. 6)
Figure B-7: Banco Santander, Climate finance report (p. 10)
Figure B-8: UBS, Climate report 2021 (p. 24)
Figure B-9: Banco Santander, Climate finance report (p. 20)
Figure B-10: Barclays PLC, Climate-related financial disclosures 2021 (p. 27)

3.2.3	 Recommendation S.c: Describe the resilience of the 
organisation’s strategy, taking into consideration 
different climate-related scenarios, including a 2°C or 
lower scenario.

This TCFD recommendation suggests the use of a “2°C or lower scenario,” mainly from 
the consideration of a transition to a low-carbon economy. However, in the case of phys-
ical risks, it is important that a high temperature scenario is used to assess the potential 
risks from the physical impacts of climate change if emissions are not reduced and 
potentially if certain tipping points are reached, such as the melting of Arctic permafrost, 
which accelerates the release of greenhouse gases. 

This recommended disclosure should discuss how resilient a financial institution’s strat-
egy is to physical risks, using scenarios consistent with increased physical risks, such 
as the NGFS’s hothouse world or the IPCC Representative Concentration Pathway (RCP) 
8.5, and should discuss the following:

	◾ What is the potential impact of physical risks on business, strategy, and financial 
planning? How does a financial institution plan to address them?

	◾ What is the potential impact of physical risks on financial performance (e.g., revenues, 
costs) and financial position (e.g., assets, liabilities)?

	◾ Which climate-related scenarios and associated time horizon(s) are used?

According to the TCFD’s “2021 Status Report,” disclosure of the resilience of companies’ 
strategies using scenario analysis is the least reported recommended disclosure—by 
only 13% of companies in 2020. As most companies and financial institutions are at an 
early stage in the fast-developing field of scenario analysis, the information provided 
for this recommended disclosure should encourage thinking on how to provide deci-
sion-useful information on key material risks using scenario analysis. Since scenario 
analysis provides forward-looking analysis, it often has implications for and is discussed 
with the recommended disclosures on risk management.
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In our review of disclosures and other literature, we found that long-term time horizons 
of many financial institutions were around 10–30 years. Global warming and most other/
related climate hazards will continue to intensify for at least two decades due to inertia 
in the geophysical system, even if global emission reductions are achieved immediately 
and are maintained (IPCC 2021). Consequently, different climate scenarios may yield 
very similar results in terms of changes in physical climate hazards over the coming two 
decades (UNEP FI 2019a). Thus, the following would hold: 

	◾ For the time period of 0–10 years, it can be more appropriate to conduct probabilistic/
prediction analysis using historical climate data. 

	◾ For the time period of 10–30 years, a financial institution can use outputs from multi-
model ensembles within a single climate scenario since differences between climate 
model assumptions and dynamics dominates uncertainties for this time period. 

	◾ For time horizons longer than 30 years, a financial institution can conduct scenario 
analysis using multiple climate scenarios. 

	◾ A financial institution should assess the distribution of impacts from multi-model 
ensembles for a given climate scenario, such as 95 percentile losses and 50 percen-
tile losses, to capture modelling uncertainties.

	◾ These time periods are not definitive. They should be adjusted based on the newest 
climate science, data, and modelling capabilities and uncertainties, as our under-
standing of climate change and modelling capabilities are fastly evolving. Figure 12 
illustrates the progression from prediction analysis to scenario analysis at different 
time horizons. 

Figure 12: A schematic illustrating the progression from an initial value-based 
prediction at short timescales to the climate projection at long timescales
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Source: IPCC 2013.

Physical risk scenarios can analyse both the direct and indirect impacts of possible 
climate consequences. The direct physical impact or risk scenario analysis requires a 
financial institution to have sufficient information on three building blocks of physical risk 
analysis: exposure, hazards, and vulnerability (IPCC 2021). Typically, physical risk scenar-
ios provide hazards data and information by describing changes in physical hazards, 
such as extreme heat, hydrological drought, coastal floods, etc., for certain time periods. 
Those data can be outputs from climate models based on different climate scenarios or 
constructed from those outputs. Indirect impacts, such as macroeconomic conditions 
and sociopolitical stability, can be analysed, but can have significant uncertainties. 
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As part of conducting physical risk scenario analysis, a financial institution should care-
fully consider how to choose scenarios and climate models. 

	◾ Scenarios: Physical hazards or risks are becoming more frequent and intense, 
often in non-linear ways, as global temperatures rise. To assess physical risks and 
the magnitude of the challenge, an organisation should include a higher-emission 
scenario, such as Representative Concentration Pathway (RCP) 8.5, which has 
a central estimate of 4.4°C warming (IPCC 2021) or the Hothouse World scenario 
proposed by the NGFS.9

	◾ Climate models: A financial institution should consider the geographical distribution 
of its assets, including financial assets, and their vulnerabilities in choosing the climate 
model(s) and multi-model ensembles. Climate hazard data are typically outputs from 
climate models running scenarios. Those climate models can range from global to 
regional and national models. Global models can provide consistency and compa-
rability for assets across the globe but may not be as accurate or high resolution as 
regional or national models. 

The following resources can help a financial institution get started on physical risk 
scenario analysis:

	◾ TCFD knowledge hub: Scenario analysis. Link is available here. 
	◾ UNEP FI: Navigating a new climate: Assessing credit risk and opportunity in a chang-

ing climate: Outputs of a working group of 16 banks piloting the TCFD recommenda-
tions. Part 2: Physical risks and opportunities. Link is available v. 

	◾ UNEP FI: Charting a new climate. Link is available here.
	◾ UNEP FI: Changing course: A comprehensive investor guide to scenario-based meth-

ods for climate risk assessment, in response to the TCFD. Link is available here. 
	◾ UNEP FI: The Climate risk landscape: Provides an overview of commercial climate 

risk tools and analytics providers that can support financial institutions in their risk 
assessment and scenario analysis. Link is available here.

	◾ UNEP FI: The Climate risk tool landscape—2022 Supplement: More in-depth assess-
ment of climate risk tools and analytics including practical case studies. Link is avail-
able here.

	◾ Climate financial risk forum: Climate financial risk forum guide 2021: Scenario anal-
ysis. Link is available here. 

	◾ Institutional Investors Group on Climate Change: Navigating climate scenario anal-
ysis: A Guide for institutional investors. Link is available here. 

9	 See the NGFS Scenario Portal, ngfs.net/ngfs-scenarios-portal/. 
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Strategy 3. Scenario analysis

Base-level 
disclosures

Description of the potential impact of physical risks on business, strategy, and 
financial planning, including the use of a high-temperature scenario (4°C+), as well 
as a lower-temperature scenario to assess divergence across physical climate risk 
scenarios.
Description of the scenarios used, including justification, key assumptions, data 
inputs, high-level outcomes, and their sources.
Focus on vulnerable sectors highly exposed to a limited number of specific climate 
hazards.

Next-level 
disclosures

Quantitative assessment, including stress testing, of the potential impact of phys-
ical risks on business, strategy, financial planning, and the resilience of a financial 
institution.

Further 
consider-
ations

Does choosing a high-temperature scenario matter for physical risk analysis? Many 
companies and financial institutions consider the long-term time horizon for busi-
ness and strategy around 10–30 years. Within this time, physical climate impacts 
are largely locked in, and different GHG emission scenarios give rise to similar 
magnitudes and patterns of climate change. This may include the use of stress 
tests if they have been used to evaluate the resilience of an organisation’s business 
strategy under physical climate hazards, possibly in combination with other risks.
What key assumptions of a scenario and data inputs should a financial institution 
disclose?
Should there be a standardised scenario and standardised outputs of the scenario 
for physical risks?
In assessing financial impacts, how is the damage function chosen and what are 
the key assumptions in this analysis?

Examples Figure B-11: Moody’s, TCFD report 2021 (p. 12) 
Figure B-12: Banco Santander, Climate finance report (p. 13)
Figure B-13: Lloyds Banking Group, Climate report 2021 (p. 70)
Figure B-14: European Bank for Reconstruction and Development, TCFD report 2020 
(p. 16)
Figure B-15: Investec, Climate-related financial disclosures 2021 (p. 37)
Figure B-16: AIB, Climate & environment report 2021 (p. 31)
Figure B-17: Macquarie, Macquarie and climate change: TCFD implementation prog-
ress and scenario analysis (p. 15)
Figure B-18: Macquarie, Macquarie and climate change: TCFD implementation prog-
ress and scenario analysis (p. 16)
Figure B-19: ING, Climate risk report 2020 (p. 21)
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3.3	 Risk management
The risk management disclosures provide information to investors and other stakehold-
ers on how a financial institution’s physical risks are identified, assessed, and managed. 
The TCFD recommendations also encourage integrating those disclosures into existing 
risk management processes and disclosing those processes. So far, the risk manage-
ment disclosures published for physical risks generally focus on individual hazards or 
industries, which can be a different approach from disclosures using fully integrated, 
enterprise-wide risk management processes. 

Companies’ disclosures of their risk management processes and whether those 
processes are integrated into the company’s overall risk management are generally 
poorly disclosed in comparison to other recommended disclosures, according to the 
TCFD’s “2021 Status Report.” Among companies surveyed by the TCFD, 75% said the 
Risk Management recommendations are difficult to implement (TCFD 2020). We found 
low responsiveness to these recommendations in our own review of physical risk disclo-
sures. In addition, most financial institutions that did disclose, provided qualitative and 
general information.

We did not include a stand-alone section for the last Risk Management–recommended 
disclosure, “Describe how processes for identifying, assessing, and managing climate-re-
lated risks are integrated into the organization’s overall risk management.” Most disclo-
sures reviewed did not have a separate discussion on this recommended disclosure, 
instead, they integrated it into the first two recommended disclosures of identifying, 
assessing, and managing physical risks or in the location of their disclosures. For exam-
ple, a number of banks included a climate risk disclosure in their annual report, alongside 
other material risks, while another example of disclosure highlights the identification of 
climate risk as a principal risk that needs to be considered at the same level as other 
material risks. One example is given in Appendix B: Figure B-4: Barclays PLC, Climate-re-
lated financial disclosures 2021 (p. 27).
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3.3.1	 Recommendation RM.a: Describe the 
organisation’s processes for identifying 
and assessing climate-related risks

Under this recommended disclosure, financial institutions should discuss the process 
for identifying and assessing physical risks, including how a financial institution deter-
mines the relative significance of physical risks with respect to other risks. In addition, a 
financial institution should disclose definitions of risk terminology used or references to 
existing risk classification frameworks. 

Financial institutions are encouraged to consider TCFD’s supplemental guidance for this 
recommended disclosure, for example, to characterise physical risks in the context of 
banking risk categories, such as credit risk and liquidity risk.

Risk Management 1. Risk ID & assessment

Base-level 
disclosures

Description of risk terminology used.
Reference to existing risk classification frameworks and explanation of why they are 
selected.
Description of how physical risks are identified and their relative significance with 
respect to other risks.
Description of tools, methodologies, technology, and external vendors used.

Next-level 
disclosures

Description of physical risks in the context of existing risk categories used by a 
financial institution

Further 
consider-
ations

How to standardise the process of identifying and assessing physical risks, includ-
ing the data used?

Examples Figure B-20: Bank of America, Responsible growth and a low-carbon economy (p. 15) 
Figure B-21: Lloyds Banking Group, Climate report 2021 (p. 54)
Integrating exposure & vulnerability (BNP Paribas)



Physically Fit?	 35
Physical risk disclosure guidance in line with the TCFD Recommendations 

3.3.2	 Recommendation RM.b: Describe the organisation’s 
processes for managing climate-related risks

This recommended disclosure discusses the processes of a financial institution for 
managing and prioritising physical risks, including how it makes decisions to mitigate, 
transfer, accept, or control those risks. In addition, a financial institution is requested to 
disclose how materiality of physical risks is determined. We found this recommended 
disclosure was often discussed together with the second and third recommended Strat-
egy disclosures, describing the impact of climate-related risks and scenario analysis. It 
would aid transparency and comparability if this recommended disclosure were explicitly 
addressed in reports. 

Risk Management 2. Risk management process

Base-level 
disclosures

Describe decisions to mitigate, transfer, accept, or control physical risks identified.

Next-level 
disclosures

Describe climate-adaptation strategies and practices a financial institution used to 
increase its resilience to physical risks, including around client engagement.

Further 
consider-
ations

What is the role of insurance companies in managing physical risks, particularly in 
non-insurance financial institutions? How are physical risks translated into credit 
risks given the role of insurance?
How does a financial institution integrate climate risks into client engagement, both 
in terms of identifying and managing physical climate risks? Are clients developing 
adaptation or disaster risk management plans?
Does risk management provide opportunities for financing products or processes 
that increase a client’s climate resilience?

Examples Figure B-22: Lloyds Banking Group, Climate report 2021 (p. 55) 
Figure B-23 and Figure B-24: Standard Chartered, Facilitating climate action where it 
matters most (p. 49)
Figure B-25: Standard Chartered, Facilitating climate action where it matters most 
(p. 47)
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3.4	 Metrics and targets
Metrics and targets are at the core of a climate-related risk disclosure as they provide 
the institution, investors, and others with the information necessary to understand the 
risks faced by that institution and, over time, how successfully the institution is address-
ing those risks. While target-setting has become increasingly important for financial 
institutions committed to realigning their business with a net-zero emissions pathway, 
there is currently no such pathway for target-setting against mitigating physical climate 
risks or alignment with adaptation goals. However, financial institutions may set their 
own physical risk–related targets, for example, by tracking “exposure to climate-sensi-
tive sectors (physical risks)” and aiming to reduce this exposure over time. Our review of 
disclosures revealed a handful of disclosures that also highlight actions financial insti-
tutions are taking to support climate adaptation.

The TCFD lists three recommended disclosures under Metrics and Targets, of which the 
second is focused on the disclosure of greenhouse gas emissions. This guidance on 
physical risk disclosures focuses, therefore, on the first and third disclosures.

Given the range of physical hazards identified in the IPCC AR6 and the methodologies 
available to assess physical climate risk, the range of metrics and targets is vast and 
designed to meet different objectives. The choice and deployment of metrics for finan-
cial disclosures continues to expand as risk assessments become increasingly wide-
spread and data become more readily available. This section sets out how metrics and 
targets are identified, the kinds of metrics and targets available (in Box 4), and how they 
may be used in TCFD-aligned disclosures.

Box 4: Physical risk metrics

What are metrics for?
Metrics are seen as being the “connective tissue” between the other recommen-
dations: Governance, Strategy, and Risk Management. Quantitative metrics allow 
for potentially more accurate and informative measurement of risks than qual-
itative information, as well as allowing risks to be compared across time both 
within and beyond the organisation and in comparison with other organisations. 
However, quantitative metrics are only as good as the data inputs and method-
ologies used to calculate the metrics and can therefore usually only provide an 
estimate of risks and in some cases can provide a misleading view of potential 
risks. To address these issues, it is important that disclosures are transparent 
with regards to input data and methodologies, and that data inputs and methodol-
ogies are updated over time in order to respond to data access and technological 
developments, with a view to improving the quality of disclosures. Physical risk 
metrics are built from three key components (see Figure B1.1):

	◾ Hazard (physical climate data)
	◾ Exposure (asset-level data)
	◾ Vulnerability (damage function)
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Given the range of hazards and the very different exposures and vulnerabilities 
of specific assets, physical risk metrics are numerous. Physical risk metrics are 
highly dependent on the hazards associated with a particular industry sector, 
location, and type of asset, and are therefore a challenge to calculate. Compara-
bility and standardisation of approaches is unlikely in the near-term, and consis-
tency is likely to be hard to tackle given these challenges. Experimentation and 
innovation will remain important in the near term, based on guiding principles 
such as the four key characteristics set out by the TCFD Secretariat for metrics:

	◾ Decision-useful (for investors and markets)
	◾ Clear and understandable
	◾ Reliable, verifiable, and objective
	◾ Consistent over time

3.4.1	 Relevant metrics for climate-related physical 
risk disclosures

Types of metrics
In the context of climate-related physical risk disclosures, we can identify two key types 
of risk metrics:

1.	 Physical climate risk metrics—these measure the direct risk from the physical 
impact of climate change in terms of non-financial indicators and can incorporate 
the following:

	◽ Hazard-specific indicators. These assess the probability of a specific hazard 
affecting an asset. These may be estimated using granular models, such as 
computational hydrological models in the case of river flooding, or estimated 
across regions, depending on the granularity of source data. These are often 
used where hazard and asset data are readily available, for example, mapping 
flood risk from a 1-in-100-year return period flood10 for a specific physical asset.

	◽ Aggregate physical risk indicators incorporating the vulnerability of specific 
assets and their exposure to those hazards. An aggregate physical risk metric 
for a business line or sector can be estimated by applying a hazard-specific risk 
indicator across portfolio-linked assets. These metrics would incorporate the 
vulnerability of a particular asset.11 These metrics also incorporate a financial 
institution’s exposure, for example, proportion of the asset’s value that is linked 
to the financial institution. Such metrics as “number of assets exposed to high 

10	 A 100-year flood is a flood event that has a 1 in 100 chance (1% probability) of being equalled or exceeded in 
any one year, and it has an average recurrence interval of 100 years (USGS 2022). 

11	 The vulnerability can be reduced by asset-level measures and landscape measures. Asset-level measures: 
actions that can be taken by the asset owner, e.g., to take the flooding example, whether an asset has been 

“flood-adapted” by raising electrical points, installing flood protection barriers on windows and doors, and so on. 
Landscape measures: actions that are generally taken by governments at the municipal, regional, or national 
level, e.g., whether a physical asset is protected by large-scale flood defences, flood retention ponds, stormwater 
drainage, etc.



Physically Fit?	 38
Physical risk disclosure guidance in line with the TCFD Recommendations 

flood risk” or “% of mortgage portfolio exposed to high flood risk” incorporate 
hazard impacts, vulnerability, and exposure but do not attempt to estimate finan-
cial risk. 

	◽ Aggregate risk indicators identify concentrations of multiple risks from 
both acute and chronic drivers. These metrics are often less granular than 
hazard-specific risk indicators and may be used to provide a high-level indication 
of risks, for example, for risk concentration heatmaps, or for financial products 
where asset-level data are not readily available, such as for sovereign bonds. 
Given these are aggregate metrics, they are often in the form of semi-quanti-
tative or qualitative asset-level risk scores. An example would be the ND-GAIN 
sovereign risk indicator.12

2.	 Climate-adjusted financial risk metrics—these measure the risks from the 
physical impacts of climate change in terms of standard financial risk metrics 
commonly used by banks and investors. These metrics will incorporate vulner-
ability and exposure, as well as a damage function that translates these risks in 
financial risk terms. It should be noted that damage functions will vary according to 
asset type and characteristics, hazard type and severity, time horizon, and location. 
The availability and reliability of damage functions rely heavily on data availability 
and institutional capacity to conduct such analysis. Even then, damage functions 
are subject to considerable uncertainty (BCBS 2021b).

The TCFD’s “Guidance on metrics, targets, and transition plans” identifies a portfolio-level 
metric to measure an organisation’s vulnerability to physical climate risks: “Amount 
and extent of assets or business activities vulnerable to physical risks,” measured as 
a percentage of the portfolio or an absolute amount in terms of numbers of assets or 
financial value (TCFD 2021c). This type of metric incorporates the hazard, the vulnerabil-
ity of assets, as well as a financial institution’s exposure, and is probably the best way to 
measure potential climate risks without introducing the complexities of a damage func-
tion, which can be highly location- and sector-dependent (see “Challenges of physical 
risk metrics” below). For a bank just starting to assess physical risks, it could allow for 
a physical risk metric focused on one sector from one hazard, for example, percentage 
of mortgage portfolio in the United Kingdom vulnerable to 1-in-50-year flooding in 2040. 
For banks with more advanced disclosures, it could allow for a financial metric across a 
portfolio from multiple climate hazards, for example, amount (in USD) of lending portfolio 
at risk from physical climate impacts in the 27 European Union countries (EU27) in 2040.

12	 gain.nd.edu/our-work/country-index/.
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Challenges of physical risk metrics
Selecting and measuring physical risks present several challenges. This often results in 
financial institutions identifying and assessing physical climate-related risks in terms of 
aggregated semi-quantitative or qualitative climate risk scores, rather than more granu-
lar quantitative measurements:

	◾ Data availability. This can be a considerable issue, including short data records, data 
gaps and holes, erroneous measurements, lack of data, and type of measurement 
instrument. 

	◾ Methodological complexity. For example, where data or financial resources are 
limited, the use of stochastic modelling techniques to calculate flood risk probabili-
ties will result in widening error levels with decreasing exceedance probability. Small 
variations in the model parameters can result in considerable changes in the exceed-
ance probability.

	◾ Misalignment in applied data. Differences in data records and methodologies can 
result in considerable differences between data sets. For example, one bank identified 
considerable differences between flood maps in different countries with respect to 
resolution, coverage, return period, scenario analysis, and types of flooding.

	◾ Hazard-specific metrics. Metrics specific to individual climate hazards, such as flood 
return periods or heat stress indices, may not be comparable both between hazards 
and geospatially, for example, heat stress in northern Europe may have a different 
range than heat stress in the Arabian Gulf.

	◾ Damage functions. These are used to translate physical impact metrics into financial 
metrics. Unfortunately, the availability of damage functions is limited for a number of 
reasons (Prahl et al. 2016):

	◽ Lack of observations of financial costs due to climate-related events

	◽ High uncertainty in the robustness of damage functions due to weak correlations 
between financial losses and the damage event

	◽ Difficulty in isolating multiple variables that might influence the financial impact of 
a climate-related event

Physical climate risk metrics
As a starting point, physical climate risk disclosures should focus on identifying metrics 
that allow the exposure of the portfolio or part of a portfolio to existing physical climate 
risks in non-financial terms. These metrics can either be in the form of generic risk scores 
or metrics that are relevant to the hazard identified. Ideally a disclosure should provide an 
aggregate risk score, such as the “Proportion of portfolio highly exposed to key indicators 
of physical risks, by geography/sector,” as recommended by the TCFD (2021c), with suffi-
cient information on the methodology and specific physical hazard metrics, for exam-
ple, flood return periods or drought indices, underlying this aggregate measure. Given 
the wide range of physical hazards and metrics for quantifying risk exposure, Table 5 
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provides just a small handful of the examples we have found in disclosure reports by 
banks and investors. The NGFS Directory provides a comprehensive database of possible 
metrics for all climate-related risks, both transition and physical.13

Table 5: Examples of physical climate risk metrics

Metric Hazard 
type

Units Description

Hazard-specific

No. of properties 
in climate-ad-
justed 1-in-100-
year flood zone

Inland/
Coastal 
flooding

No. Based on a measurement of future climate-adjusted 
1-in-100-year flood zones, usually assumed to be with-
out flood protection measures.
e.g., “Properties in red flood risk zone” (Nationwide BS).

No. of properties 
in climate-ad-
justed zone 4 
tropical cyclone 
region

Extreme 
weather

No. Based on a measurement of estimated tropical cyclone 
speeds, where zone 4 is 252–299 km/h.
e.g., hazard ratings used to assess physical risks to 
own operations using MunichRe NATHAN model (Stan-
dard Chartered, p. 52).

Average annual 
rainfall

Water 
stress

mm Using average annual rainfall in mm to assess variabil-
ity in annual rainfall to identify water stress hotspots.
e.g., water stress assessment (ANZ, p. 8).

No. of properties 
in high fire risk 
zones

Wildfire No. Estimated number of properties at risk from wildfire 
according to a nationally or internationally recognised 
wildfire metric.
e.g., assessing wildfire risk according to the Fire 
Weather Index (FWI) of the US National Wildfire Coordi-
nating Group (NWCG) (Macquarie, pp. 17–18).

Aggregate

Average annual 
disruption

Risk (Static) People-
days

This metric assesses the disruption to operations in 
terms of lost working “people-days” from one or multi-
ple climate risks.
e.g., forward-looking change in disruption under RCP 8.5 
for North America, Japan, Europe under multiple hazards, 
including storm, flooding, wildfire (Moody’s, p. 16).

13	 See ngfs.dev.masdkp.io/.
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Metric Hazard 
type

Units Description

Proportion of 
portfolio highly 
exposed to key 
indicators of 
physical risks, 
by geography/
sector

Risk (Static) % This metric assesses the exposure of assets/organisa-
tions to physical risks by indicating the concentration 
of risk in the existing portfolio. Initial progress has been 
made by banks in certain sectors in certain geogra-
phies based on data availability.
Defined in the TCFD’s “Guidance on metrics, targets, 
and transition plans” as “Amount and extent of assets 
or business activities vulnerable to physical risks.”
Corresponds also to EU reporting guide KPI, “% assets 
committed in regions likely to become more exposed to 
acute or chronic physical risks” (EC 2019).
e.g., % regional mortgage lending exposed to “high” or 

“very high” flood risk, according to national risk levels 
(NatWest, p. 63).

Credit risk expo-
sure of portfolio 
in relation to 
key indicators 
of physical risk, 
according to the 
bank’s prioriti-
sation of risk, 
by geography/
sector

Risk (Static) $m risk Indication or concentration of risk in existing portfolio 
based on potential losses rather than portfolio value.
e.g., estimated current exposure to flood risk losses in 
£bn (Nationwide BS, p. 52).

Notes: Km/h = kilometres/hour; mm = Millimetres; KPI = Key Performance Indicator; $m = Dollars, millions; 
£bn = Pounds, billions.

Source: Authors

Climate-adjusted financial risk metrics
Once a financial institution has an understanding of the kind of physical hazards to 
which it is exposed and to the magnitude of those risks in climate terms, the next step 
may be to estimate the financial risk, using damage functions. The limitations of these 
functions are described above and, as a result, very few disclosures (only three bank 
disclosures) reviewed by the authors contained financial risk metrics specifically relating 
to the impact of physical climate hazards. 

Despite these challenges, climate-related financial risk metrics demonstrate certain 
advantages:

	◾ Integration into a financial institution’s risk management framework
	◾ Comparability between different risk types
	◾ Measure not only exposure of assets to a climate-related physical hazard but also the 

vulnerability of that asset and the bank’s financial exposure to those losses
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Ideally, financial risk metrics should be used where uncertainties in quantifying financial 
losses can be minimised. Financial risk metrics should correspond to the risk metrics 
already in use by the financial institution and connect to the risk appetite statement, so 
that they can be integrated into the overall risk management framework. Correlation can 
be used to provide an indication of financial risks where damage functions are unavail-
able or unreliable. Examples of financial risk metrics that integrate physical climate risk 
metrics in disclosures reviewed by the authors are listed in Table 6:

Table 6: Examples of climate-adjusted financial risk metrics

Metric Type Units Description

Advanced disclosure

Total expected 
losses under 
climate scenarios

Risk 
(P & T)

$m losses Can be based on Loss-Given Default (LGD) or Expo-
sure at Default (EAD). Estimation of these figures can 
be very challenging and will depend on a client’s expo-
sure, vulnerability of assets, insurance, etc.

Climate-adjusted 
Loan-to-Value 
ratios

Risk 
(P)

% (ratio) Loan-to-Value ratios for real estate, adjusted to take 
into account the impact of future climate risks over 
the remaining term of the mortgage.

Climate Value-at-
Risk (VaR)

Risk 
(P & T)

$m VaR Forward-looking and return-based valuation assess-
ment to measure climate-related risks and opportuni-
ties in an investment portfolio (MSCI 2021).

Correlation 
between physical 
climate hazards 
and financial infor-
mation

Risk 
(P)

Correla-
tion coef-
ficient (r 
value)

Correlation assessment between physical climate 
risks and financial data, such as asset values.
e.g., correlation between fire zones (wildfires) and 
property asset values and revenue (Standard Bank 
case study in UNEP FI 2020).

Notes: P = Physical risk; T = Transition risk.

Source: Authors

In this guide, as can be seen from the tables in section 4.4.2 and the suggested disclo-
sures in section 4.4.3, we have suggested that base-level disclosures should include a 
qualitiative assessment that can be employed across a portfolio to identify risk concen-
tration “hot spots,” possibly with hazard-specific metrics where specific physical hazards 
pose a particular risk to assets. Climate-adjusted financial risk metrics necessitate 
scenario analysis and translation into financial metrics and therefore should be consid-
ered as “next-level disclosures.”
Metrics to measure financing of climate resilience
Certain jurisdictions are now requesting financial institutions to identify, assess, and 
measure their financial allocations to climate- or environmental-related activities. For 
instance, the European Union’s Non-Financial Reporting Directive (NFRD) requires all 
firms, including financial institutions, to disclose a Key Performance Indicator (KPI) relat-
ing to the percentage of turnover or CapEx/OpEx substantially contributing to the six 
EU Taxonomy-aligned activities, including climate adaptation (European Parliament and 
European Council 2014). Multilateral development banks (MDBs) have also developed 
approaches for identifying and measuring financial flows towards climate adaptation or 
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resilience-building activities. Individual financial institutions may also want to publicise 
their support for climate resilience in clients and back this up with relevant metrics.

Defining climate adaptation activities and measuring their impact, even with a standard 
taxonomy, can be very challenging, given that climate resilience is usually not a stand-
alone action, and it is difficult to disaggregate and quantify. Table 7 provides some exam-
ples of climate-resilience metrics. For further information on adaptation metrics, refer 
to the UNEP DTU Partnership’s paper for the Global Commission on Adaptation (2019).

Table 7: Examples of climate resilience metrics

Metric Units Description

Capital deploy-
ment—Amount of 
portfolio deployed 
towards climate-re-
lated risk and 
opportunities

$m This is a blanket metric to cover all expenditure on climate 
adaptation–related measures (e.g., soil health, irrigation, 
technology, flood resilience). See TCFD 2021c.
Corresponds also to the EU reporting guide Key Perfor-
mance Indicator (KPI): “% turnover or % CapEx/OpEx 
substantially contributing to climate adaptation.”

Climate-risk reduc-
tion

Δrisk For projects. Could be used to assess the change in 
financial risk metric due to financing a climate adaptation 
component. One approach used by the Climate Bonds 
Initiative’s Climate Resilience Principles (CBI 2019). 

Resilience rating 
system

Semi-quantita-
tive measure

Used by the World Bank to assess the climate resilience of 
(or through) investment and projects, grades A+ to D and 
measures extent to which climate and disaster risks will 
materially affect the asset (World Bank 2021).

Notes: $m = Dollars, millions.

Source: Authors
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3.4.2	 Recommendation M.a: Disclose the metrics used 
by the organisation to assess climate-related risks 
and opportunities in line with its strategy and risk 
management process

Institutions should respond to three key questions with respect to this recommendation 
(TCFD, 2021b):

	◾ Which performance metrics does the company use to assess and manage finan-
cially material climate-related physical risks and opportunities such as those related 
to water, energy, land use, and waste management?

	◾ Are the methodologies used to calculate or estimate climate-related physical impact 
metrics clear?

	◾ Do the disclosed metrics and targets disclosed provide historical trends and 
forward-looking projections (by relevant country and/or jurisdiction, business line, or 
asset type)?

Metrics should cover not only the potential risks but also the opportunities from the 
physical impacts of climate change. However, unlike transition-related opportunities 
focusing on low-emissions or emissions-reduction technologies, identifying such oppor-
tunities is currently not well defined. Some metrics for measuring improved resilience 
and investments in climate-adapted activities have been developed, largely by MDBs. The 
EU Taxonomy for sustainable activities also defines how adaptation activities should be 
measured (EC 2021), though UNEP FI and European Banking Federation (EBF) research 
on the Taxonomy is almost entirely focused on mitigation as a primary activity, showing 
perhaps that identifying and measuring finance for adaptation remains very difficult.
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Metrics & targets 1. Metrics

Base-level 
disclosures

	◾ Heatmaps to identify risk concentration “hot spots” in hazards, sectors, and 
geographies of relevance to the institutions’ core business market.

	◾ Types of metrics:
	◽ Aggregated metrics that provide semi-quantitative or qualitative physical 

climate risk scores to identify the most exposed sectors and geogra-
phies to physical hazards over the short, medium and long terms.

	◽ Hazard-specific metrics that provide more granular identification of 
sector vulnerabilities in identified risk “hot spots.”

	◽ In own operations: waste, water, and materials consumption, as well as 
levels of reuse and recycling.

	◾ Outline methodologies, including data sources, scope of application, critical 
parameters, assumptions, and limitations.

Next-level 
disclosures

	◾ Types of metrics:
	◽ Key metrics that indicate or estimate forward-looking climate-related 

financial risks to the portfolio from physical climate risks.
	◽ Adaptation and resilience metrics that estimate financial flows going 

towards physical risk opportunities.
	◾ More detail on methodologies used to calculate both risk and opportunities, 

including data sources, scope of application, critical parameters, assump-
tions, and limitations.

	◾ Methodologies behind financial loss estimation using damage functions or 
similar.

	◾ Linking metric-based analysis back to company strategy.
	◾ Estimation of supply-chain exposure to physical climate risks.
	◾ Over time, demonstrating progress on key metrics, estimating how these 

will develop in the future, and how strategy has impacted on these metrics 
over time.

Further 
considerations

	◾ How often to update and disclose data?
	◾ How to integrate metrics from disparate physical risk frameworks?
	◾ When using financial risk metrics, which damage functions to use and 

how to reconcile with financial accounting standards? Should there be a 
physical risk equivalent of the GHG Protocol and accounting standards for 
greenhouse gas emissions such as the Partnership for Carbon Accounting 
Financials (PCAF)?

	◾ What should be considered as standard metrics?
	◾ How to tackle compound risks?

Examples Figure B-29: Nationwide Building Society, Annual report & accounts 2021
Figure B-27: Natwest Group PLC, 2021 Climate-related disclosures report
Figure B-28: The Goldman Sachs Group, Accelerating transition: Task force on 
climate-related financial disclosures report 2021 
Figure B-30: UBS, Climate report 2021
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3.4.3	 Recommendation M.c: Describe the targets used by 
the organisation to manage climate-related risks and 
opportunities and performance against targets

Setting targets to reduce physical risks and scale financial flows for adaptation would 
reduce a financial institution’s exposure to physical climate risks over time, while open-
ing up new opportunities for investment in a changing climate. The TCFD’s “Guidance 
on metrics, targets, and transition plans” (2021) outlines a number of key characteristics 
to ensure targets are “specific and complete,” which apply equally to physical risks as to 
emissions reduction targets. Targets should be:

	◾ aligned with Strategy and Risk Management goals 
	◾ linked to relevant metrics
	◾ quantified and measurable
	◾ clearly specified over time

The TCFD’s original recommendations also asks the following:

	◾ Has the company established and communicated climate-related performance 
targets in line with anticipated regulatory requirements, market constraints, or other 
goals, such as operational or financial objectives or loss tolerances?

Currently very few published disclosure reports from financial institutions provide any 
information on target-setting for physical risks, especially as there are no internation-
ally agreed targets or goals on climate resilience. However, even high-level physical risk 
assessments should be able to identify targets for addressing identified risk concentra-
tions in given sectors or geographies, or setting targets to reduce climate risk by financ-
ing climate resilience. Such targets would build on the metrics used in the disclosure 
report to measure physical climate risks. For example, a financial institution could aim to 
reduce the number of properties in climate-adjusted flood zones, or in high fire risk flood 
zones, with an additional target of no new financing in such high risk zones. Targets 
could also be financial if the financial institution has used financial risk metrics, e.g. 
reduction in total expected losses under climate scenarios. Derisking finance in climate 
vulnerable sectors and regions should be accompanied by dialogue with national and 
local government, insurers and clients in order to explore different options to adapt to 
climate change, setting financing restrictions as a last resort. Soft targets could also be 
set around product development, client engagement and policy advocacy in key sectors 
and regions exposed to physical climate hazards. Further work on adaptation and resil-
ience for banks will be explored by UNEP FI in the coming years.
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Metrics & targets 3. Targets

Base-level 
disclosures

	◾ Targets for reducing exposure to climate-related risks in identified risk 
concentration “hot spots.” These are likely to be based on semi-quantita-
tive or qualitative metrics. This will only be possible if metrics meet the 
TCFD’s key characteristics for at least one hazard and one sector.

	◾ Demonstrate progress by showing changes in metrics over time. Metrics 
from year-to-year should be comparable and transparent, with any 
changes to metrics or targets disclosed and explained.

	◾ Demonstrate plans for operationalising targets.
	◾ In own operations, set targets for reducing waste, water consumption, and 

other material resources. Set targets for reusing and recycling waste.

Next-level 
disclosures

	◾ As financial institutions expand their assessment of physical risks across 
sectors and geographies, introduce portfolio, sector, or geographical 
targets for reducing exposure to multiple climate-related physical risks.

	◾ Targets for reducing exposure in terms of financial losses from physical 
impacts of climate change.

Further 
considerations

	◾ With limited data and metrics for setting targets, what can the institution 
do to demonstrate action on building climate resilience with clients and in 
own operations?

	◾ Even if damage functions become more available and reliable, are targets 
related to financial risk metrics more decision-useful than physical climate 
risk metrics?

	◾ Targets to reduce exposure to physical climate risks could lead to divest-
ment and capital outflow from vulnerable regions and communities. How 
can financial institutions demonstrate a positive contribution to climate 
resilience?

Examples No current examples of good practice
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3.5	 Positioning of physical risk disclosures for 
external reporting

Financial institutions reviewed by the authors have shown different approaches to the 
positioning of reporting on climate-related physical risks, and this can be seen in the table 
below showing the location of disclosures by banks:

Location of disclosures in standard reports

Type of 
report

Annual 
finan-
cial 

report

Non-finan-
cial

Sustainabil-
ity

ESG CDPa Climate TCFD

Number 5 4 6 3 2 7 30

Percentage 
(out of 57 
total reports)

9 7 10 5 4 12 53

Notes: 
a. Standard reporting in line with the CDP reporting requirements, see CDP reporting guidance (2020). 
Counting of CDP reports in this case is only where physical risk disclosures are not available elsewhere.
ESG = Environmental, social, and governance.

What this shows is that financial institutions are making independent decisions on how 
they report climate-related risks, and there is no hard and fast rule standard for where 
to disclose climate risks. However, the TCFD recommends that organisations provide 
climate-related disclosures in their annual financial filings. Should this not be in line 
with their legal obligations, then supporting information should be provided in sepa-
rate reports that adhere to the same robust internal governance and risk management 
processes as for financial reports. 

The location of a climate-related risk disclosure may be dependent on the following:

	◾ Regulatory or supervisory requirements—Of primary importance are the regulatory 
or supervisory requirements that organisations are required to follow. In the Euro-
pean Union, for example, Article 449a of the Capital Requirements Regulation (CRR) 
requires climate-related disclosures in line with Pillar 3 reporting requirements. The 
United States’ Securities and Exchange Commission’s recently published draft climate 
disclosure rule provides very specific reporting requirements, including in Exchange 
Act annual reports (SEC 2022). 

	◾ Materiality of identified climate-related risks—Climate risks have been deemed to be 
material by a number of supervisors and regulators. Where identified, they should be 
disclosed, as other material risks, in annual reports.

	◾ Resources available—Specific climate risk disclosure reports are often used where 
there have been significant resources allocated to develop scenario analysis, possibly 
across multiple sectors and geographies and across transition and physical climate 
risks. A more cost-effective approach can be to report through sustainability or non-fi-
nancial reports, which may include a section on climate-related risk.
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	◾ Targeted audience—A financial institution may want to provide examples of in-depth 
aspects of its climate-related risk assessment, such as heatmapping, individual phys-
ical hazard assessments, and detailed scenario analyses—to provide comprehensive 
and transparent information on models, methodologies, data sources, assumptions, 
etc., for clients, investors, regulators, and other consumers of disclosures. Institu-
tions may also want to provide information on their climate-related activities that 
go beyond regulatory requirements or the recommendations of the TCFD or ISSB, 
in terms of supporting climate adaptation and building resilience with clients and in 
communities in which they operate.
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4.	 Conclusion and areas for 
further work

Through our review of disclosures and engagement with stakeholders, it is clear that 
physical climate risk disclosures are still in their infancy, despite some progress since 
the launch of the recommendations of the TCFD. This report found that no financial insti-
tution has disclosed all TCFD-recommended disclosures for physical risks, and those 
published vary widely in quality and coverage. Consumers of disclosures may find some 
disclosures helpful in understanding the physical risks presented by climate change for a 
specific financial institution, but it is nearly impossible to compare disclosures by differ-
ent financial institutions even if they are in the same industry within the financial sector. 
Our findings point to several areas that can increase the capacity of organisations to 
identify, assess, and disclose physical risks.

Providing more technical details and standards to existing physical risk frameworks 
can increase the capacity of organisations to identify, assess, and disclose physical 
risks. Every financial institution may face different types of physical risks shaped by 
its sector-specific characteristics, location of assets, and climate-resilience capacities. 
The TCFD recommendations provide a high-level standardised disclosure framework, but 
standardised definitions, guiding principles, and methods to quantify hazards, exposure, 
and vulnerability, based on the latest climate science, would provide a common founda-
tion for physical risk assessment. This would help address the complexity and techni-
cality of physical risks and make disclosures more complete and consistent. We do not 
aim in this guide to define how such a framework should be developed or by whom, but 
it would need to be global in scope, with regional granularity, and be developed collabo-
ratively across institutions that could adopt and integrate standards into existing frame-
works (see also NGFS 2022). 

Expanding access to physical risk data, integrating climate risk assessments with 
client data, as well as further innovations in data management and assessment meth-
odologies can improve the quality and decision-usefulness of physical risk disclo-
sures. Participants in the workshop and survey often cited that data and methodology 
issues related to availability, comparability, and transparency were major barriers to 
assessing and disclosing physical risks. 

	◾ Improvements could be made across both internally- and externally-sourced data. 
Internally, financial institutions should enhance data-aggregating across risks, and 
client and finance systems, such as customer asset location and specification data.
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	◾ Externally, there are many options and providers for physical hazard data and 
scenarios with varying quality, approaches, and models, which create challenges for 
comparing physical risk disclosures. Open-source developers should be supported 
to provide data for key physical hazards that will scale the implementation of physical 
risk assessments, particularly by smaller organisations.

	◾ It is difficult to accurately and consistently estimate the financial impact of physical 
risks due to uncertainties and assumptions included in methodologies and tools. 
Such estimates need to use methods for quantifying probabilities and impacts for a 
given asset location across various timescales and scenarios, while considering the 
asset’s unique vulnerability to different types of climate hazards. Harmonisation of 
methodological standards, as described above, should facilitate this.

	◾ It is unlikely that those data and methodology issues can be solved in the immediate 
future. As a result, transparency about data and methodology is essential so that 
consumers of physical risk disclosures can understand the source of data, the under-
lying assumptions, and methodologies. Those are prerequisites to understand and 
interpret physical risk disclosures. 

	◾ An assessment of a single climate hazard on a limited selection of a portfolio can 
only provide a partial picture of the potential physical risks. Developing the method-
ologies to assess the impacts of multiple concurrent climate-related hazards, transi-
tion-related risks, and wider socioeconomic risks that could arise independently or as 
a consequence of climate change, would allow financial institutions a more realistic 
picture of potential forward-looking risks.
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Appendix A. Climate-related 
financial disclosure regulation and 
physical risks

Regulations and supervisory guidance developed over the past years generally adopt 
the framework of the TCFD’s recommendations, and while this approach assumes that 
climate-related risks are related to both: (1) the transition to a low-carbon economy, and 
(2) the physical impacts of climate change, the emphasis on delivery tends to be on 
transition risks. This is understandable given the near-term priority to reduce greenhouse 
gas emissions as rapidly and as smoothly as possible. This emphasis can be seen in the 
recommendations of the TCFD (use of 2°C or lower scenarios and disclosure of Scopes 
1, 2, and 3 emissions) and in the progress reports of the European Central Bank (ECB 
2020b; ECB 2022) and the United States’ Security and Exchange Commission’s draft 
climate disclosure rule (SEC 2022).

This appendix highlights some key climate-related disclosure regulations in the European 
Union and the United Kingdom, as well as proposals in the United States of America, and 
identifies if and how special provisions are made for physical risks.

European Union
Pillar 3 prudential disclosures are applicable to large listed banks14 under the Capital 
Requirements Regulation (CRR) and large (“Class I”) investment firms reclassified as 
credit institutions under the Investment Firms Regulation (IFR) and therefore also regu-
lated by the CRR. In line with Article 449a, the Implementing Technical Standards (ITS) 
specifies reporting requirements, built around the following:

	◾ Recommendations of the TCFD
	◾ The European Commission’s “Guide to reporting climate-related information” (EC 

2019)
	◾ The EU Taxonomy, the Regulation (EU) 2020/852 of the European Parliament and 

of the Council of 18 June 2020, on the establishment of a framework to facilitate 
sustainable investment, and amending Regulation (EU) 2019/2088

14	 The Capital Requirements Regulation [Regulation (EU) 575/2013] defines “large financial sector entities” as 
those that have “total assets greater than or equal to a EUR 70 billion threshold, using the most recent audited 
financial statement or consolidated financial statement in order to determine asset size.”
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The materiality of transition risks is reflected in the five reporting templates for 
climate-related disclosures, but only one on covering physical risks, which requires infor-
mation on exposure to acute or chronic physical risks across nine key sectors. Given the 
European Union’s recognition of the importance of reporting in terms of “double materi-
ality,” that is, the impact of the firm on the climate as well as the impact of climate risks 
on the firm, there are also templates covering the Green Asset Ratio (GAR) and the Bank-
ing Book Taxonomy Alignment Ratio (BTAR), allowing financial institutions to report on 
the alignment of their financing of Non-Financial Reporting Directive (NFRD)–regulated 
companies (GAR) or overall loan book (BTAR) with the EU Taxonomy, including those 
activities contributing substantially to climate adaptation.

In addition to Pillar 3 disclosures, the “Guide to reporting climate-related information” (EC 
2019) provides important guidance on identifying, assessing, and reporting climate-re-
lated (transition and) physical risks under the Non-Financial Reporting Directive (NFRD). 
It includes two key physical risk and adaptation-related metrics:

	◾ Percentage of assets committed in regions likely to become more exposed to acute 
or chronic physical risks

	◾ Percentage of turnover or percentage of CapEx/OpEx substantially contributing to 
climate adaptation

Following a 2020 consultation on the NFRD, the European Commission adopted 
a proposal for a Corporate Sustainability Reporting Directive (CSRD). The CSRD is 
expected to apply from 1 January 2024, subsequent to an agreement between the Euro-
pean Council and Parliament in June 2022, improving the NFRD’s existing non-financial 
reporting requirements. The European Financial Reporting Advisory Group (EFRAG) is 
setting out European Sustainability Reporting Standards (ESRS) that will specify infor-
mation to be reported with respect to physical climate risks.

For larger banks, it is also worth noting the European Central Bank’s “Guide on climate-re-
lated and environmental risks” (ECB 2020a) sets out 13 expectations with regards to the 
identification, assessment, and reporting of risks. The key takeaways regarding physical 
risks are, as follows:

	◾ Take into account long-term time horizons to assess the robustness of business strat-
egy against future scenarios

	◾ Take into account the importance of quantitative Key Performance Indicators (KPIs)—
though qualitative KPIs may be acceptable in a transition period

	◾ Provide information on materiality of risks, with reference to time fame and impact of 
risk on strategy and risk profile

	◾ Use risk information to inform client engagement and reflect risks in strategy
	◾ Assess specifically physical risk on operational capacity (Expectation 9)

Specific central banks have also developed guidance around physical risks. Perhaps 
most importantly for physical risk, the Dutch Central Bank’s “Good practice” guide (DNB 
2019) underlines the importance of stress testing to assess the materiality of climate 
risks and using active client engagement to bridge data gaps.
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United Kingdom
The Prudential Regulation Authority (PRA) is responsible for overseeing banks, building 
societies, credit unions, insurers, and major investment firms, and has released Supervi-
sory Statement SS3/19 and Policy Statement PS11/19, setting out expectations regard-
ing banks’ and insurers’ management of climate-related risks, including the disclosure of 
“material” risks via Pillar 3 disclosures. There are few specific details regarding physical 
risks in these statements, but the PRA’s 2020 “Dear CEO” letter, addressing firms’ prog-
ress in responding to climate risk expectations, provides more detail on the assessment 
of physical risks:

	◾ Firms should improve their understanding of physical risks and their relationship to 
financial risks, including risk transmission channels and interaction between multiple 
lines of businesses, sectors, and geographies.

	◾ Good practices observed with regards to risk management frameworks included 
firms that “differentiated the foreseeable nature of financial risks that arise from a 
combination of physical and transition risk factors from tail risks.”

	◾ Firms’ strategies for mitigating physical risks were more developed than for transition 
risk.

	◾ Firms had not yet embedded processes to engage with clients or counterparties 
about physical risk factors.

	◾ With regards to scenario analysis, it may be more useful to analyse longer-term phys-
ical climate changes using less granular analysis of the business models.

Finally, the Prudential Regulation Authority published a comprehensive and detailed 
framework for assessing the financial impacts of physical climate change for the general 
insurance sector, though the framework and many of the recommendations could be 
applicable to other financial institutions (PRA 2019c).

United States of America
The Securities and Exchanges Commission (SEC) is responsible for the regulation of 
markets, to protect investors and to facilitate capital formation. One of its key mandates 
is to ensure that public and other regulated companies submit regular financial and 
non-financial reports. Identifying climate change as a major risk for companies and 
markets, the SEC published a draft climate disclosure rule in early 2022. This rule explic-
itly defines climate-related physical risks and requires registrants to specify the nature of 
material physical risks and the locations of assets impacted by those risks. Furthermore, 
the proposed rule explicitly requests reporting institutions to disclose risks from specific 
hazards, including the following:

	◾ Percentage of “buildings, plants or properties” located in flood hazard areas
	◾ Exposure to water stress in sectors that are highly reliant on water such as energy, 

materials and buildings, and agriculture
	◾ Increased temperatures that might affect outdoor work such as construction, agricul-

ture, or forestry
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A consultation process will help to define the depth and types of information expected 
around the above specific physical hazards, and potentially others such as extreme 
weather, wildfires, coastal erosion, and sea-level rise (SEC 2022), as well as the financial 
impact on a firm.

International Sustainability Standards Board (ISSB)
Established by the International Financial Reporting Standards (IFRS) Foundation 
in 2021, the ISSB’s goal is to set an internationally recognised standard for reporting 
sustainability and climate-linked information for all firms, including financial institutions. 
Released in 2022, the ISSB’s Exposure Draft of its proposed Climate-related disclosures 
standard borrows heavily from the framework established by the recommendations of 
the TCFD, with the advantage of almost five years’ experience of TCFD implementation 
by companies across the economy.

The draft standard recognises the issues that firms, including financial institutions, have 
faced in developing climate-related physical risk disclosures, with an acknowledgement 
that challenges of data availability need to be balanced with the disclosure of “informa-
tion necessary for users to understand the effects of significant climate-related risks and 
opportunities in an entity’s value chain” (IFRS 2022). The standard integrates physical 
risks throughout, including the following:

	◾ “Area of properties located in 100-year flood zones by property subsector” for real 
estate (volume B38)

	◾ “Percentage of agricultural products sourced from regions with High or Extremely 
High Baseline Water Stress” for agriculture (volume B20)

The draft standard underlines the importance of scenario analysis and the need for trans-
parency in describing scenarios, time horizons, inputs, and assumptions. The draft stan-
dard proposes one aggregate non-financial metric covering physical risks, “The amount 
and percentage of assets or business activities vulnerable to physical risks,” similar in 
scope to the TCFD’s proposed physical risk metric in its 2021, “Guidance on metrics, 
targets, and transition plans”—importantly this is a quantitative metric, as explained in 
Paragraph B15(b) of the Exposure Draft.
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Appendix B. Case studies

1.	 Strategy

1.1	 Climate-related risks and opportunities, and time horizons
Figure B-1: Barclays PLC, Climate-related financial disclosures 2021 (p. 12)
Clear definition of time horizons, including durations, and how chronic and acute risks may impact across those time horizons. Further 
granularity in terms of individual hazards may be possible.

Strategy continued

Examples of identified climate physical risks and their potential financial impacts

Acute physical risk 
(event-driven)
S, M, L

	■ These will impact on credit and market risk associated with counterparties and clients.
	■ Barclays’ own operational resilience will mitigate against business disruption and damage to assets.
	■ Acute physical events are already happening in the short term but will likely continue to occur and become more widespread.

Chronic physical risk 
(shifts in climate 
pattern)
M, L

	■ These risks could impact on entire sectors and geographic regions that the bank supports, as well as potentially impacting on the bank’s 
own infrastructure.

	■ These shifts in climate pattern are expected to manifest in the longer term.

Examples of identified climate transition risks and their potential financial impacts

Policy and 
Regulatory risk
S, M, L

	■ Rapid policy or regulatory changes (e.g. carbon taxes, tightening of energy efficiency standards) could lead to increased credit risk of 
clients and counterparties and could alter the definitions of green and sustainable products.

	■ In certain jurisdictions, legislators and policymakers are increasingly focused on building a regulatory framework for the management of 
the financial risks arising from climate change. These include, among other things, regulations and/or policies on climate risk management, 
climate stress testing, taxonomy and disclosure. Compliance with these requirements may increase the costs as well as operational and 
reputational risk on firms with cross-border businesses (as well as the bank), where there is a material divergence in climate regulations and 
policies in the different jurisdictions in which impacted firms operate.

Technology risk
S, M, L

	■ New evolving and disruptive technologies could lead to substantial and rapid changes in costs of production and operation, 
competitiveness, supply and demand in certain sectors – which could impact on credit risk of clients and counterparties.

	■ The risk of this occurring exists now and in the future.

Legal risk
S, M, L

	■ Clients could face potential litigation as a result of the environmental impact of their business activities or their approach to addressing 
climate change, which could lead to credit risk for the bank where we have exposure to them and the Group could similarly face climate-
related litigation or enforcement action in relation to how climate change related risks are addressed. 

	■ There is some evidence that this is an emerging risk which could continue into the future.

We recognise that the financial sector has a critical role 
to play in supporting the economy to transition and to 
avoid the worst impacts of climate change. It is 
estimated that at least $3-5 trillion of additional 
investment will be needed each year, for the next 30  
years. Helping to finance the transition is a key part of  
our climate strategy and we have developed specialised 
teams to help us deliver this – see page 15 further 
below. 

When considering climate-related physical and 
transition issues, Barclays assesses them through 
the following short, medium and long term 
timescales:

Short term 0–1 year

Medium term 1–5 years

Long term 5–30 years

Risks arising from climate change materialise through 
various channels, including through the financial 
services and support we provide to customers and 
clients who may be exposed. They may also arise 
through the operation of our own infrastructure and 
physical premises, which may be exposed to both 
transition and physical risk, or through reputational risk 
to Barclays if the company is not seen to be adequately 
supporting the transition to a low-carbon economy.

Due to the increasing risks associated with climate 
change, and to support Barclays’ ambition to be a net 
zero bank by 2050, in 2020, the Board Risk Committee 
made the decision that climate risk would become a 
Principal Risk within the ERMF from 2022. To support 
this decision, work was undertaken in 2021 to develop a 
Principal Risk Framework underpinned by Governance, 
including a Climate Risk Framework and controls.

Barclays PLC 
home.barclays/annualreport12  

 Barclays PLC Climate-related Financial Disclosures 2021

Governance Strategy Risk management Metrics and targetsScenario analysis
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Figure B-2: Lloyds Banking Group, Climate report 2021 (p. 14)
Similar to the previous example, this chart shows how the bank has mapped acute and chronic physical risks across time horizons, with 
examples of the realistic risk transmission pathways. Climate Report 2021Lloyds Banking Group 14

Driver Examples Examples of key risks for Lloyds Banking Group Time horizons

Tr
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Policy & Legal • Regulations and legislation intended to support the transition, 
including bans and/or limitations on existing activities 

• Increased pricing of GHG emissions  
• Enhanced reporting requirements, for example, around emissions

Impacts from new and existing government policies, for example, around energy efficiency standards or the transition to electric vehicles Short, Medium, Long

Evolving regulatory standards for the Group’s operations Medium, Long

The Group‘s climate-related disclosures are considered to be either insufficient or misleading, including potential 'greenwashing' in product 
communication

Short, Medium, Long

Technology • Potential climate-related technology challenges including: current 
technologies becoming obsolete; new technologies not being 
adopted; or experiencing problems as they are adopted

• Costs to transition to lower emissions technology

New technology and availability of electric vehicles reduce valuation of existing vehicles Short, Medium, Long

Unproven new technologies required across other sectors in order to reduce emissions Medium, Long

Market • Changing customer behaviour and shifts in consumer preferences
• Market evolution to more sustainable business models and 

investments, including potential ‘sustainability bubbles’
• Increased costs of carbon-intensive and/or sustainable raw 

materials

Reduction in asset and company valuations reflecting changes in customer demand, impacting the Group’s lending, markets/trading 
business, investments and equities

Short, Medium, Long

Increased costs from sustainable materials for Commercial Banking customers Medium, Long

Reputation • Increased stakeholder concern or negative stakeholder feedback 
around supporting the shift to a low carbon economy

• Increased scrutiny around activities relating to high emissions 
sectors and products 

Failure to deliver or sufficiently drive change through the Group‘s net zero strategy, relating to its financed activities and own operations Short, Medium, Long

Adverse coverage of the Group’s exposure to high emissions sectors Medium, Long

Conduct risk implications from the Group’s role in the transition, including potential impacts on mortgage customers, specific sectors, 
insurance and investment products

Medium, Long

Ph
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Acute • Increase in the frequency and severity of extreme weather events, 
such as floods and storms

Damage to properties, impacting our Retail Mortgage business, Commercial Real Estate portfolio or General Insurance Short, Medium, Long

Damage to properties within the Group estate, resulting in disruption to the Group’s services to customers Medium, Long

Disruption to services provided by the Group’s suppliers Medium, Long

Chronic • Long-term shifts in our climate, such as rising average 
temperatures, rising sea levels and extreme variability in weather 
patterns

Coastal erosion and river inundation impacts our Retail Mortgage business, Commercial Real Estate portfolio or General Insurance Long

Reduced production for Commercial Banking customers as a result of higher temperatures and/or changing weather patterns, for example, 
lower food or crop yields

Long

Changes in longevity of the Group’s pension scheme members Medium, Long

Examples of climate risks and potential impacts on Lloyds Banking Group 

The following table outlines some examples of the different physical and transitional risks and how they may impact the Group, our customers and our suppliers.  
Additional details regarding the climate risks facing the Group, including the integration of these risks into our ERMF can be found in the Risk Management section (pages 52 to 64).

Our strategy: Pillar 1

The impact of climate risk on the Group‘s risk profile

O
ur strateg

y

Note: ERMF = Enterprise-wide Risk Management Framework.
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Figure B-3: European Bank for Reconstruction and Development, TCFD report 2020 (p. 16)
Again, this example provides examples of how acute physical risks may impact clients across time horizons.
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Geography: In 2020, the EBRD regions included 38 
economies on three continents. These economies 
were grouped as follows: Central Asia; central Europe 
and the Baltic States; Cyprus; eastern Europe and 
the Caucasus; Greece; Russia; south-eastern Europe; 
southern and eastern Mediterranean; and Turkey.14 
Projects are classified as ‘regional’ when they cover more 
than one region.

Figure 7 provides a qualitative assessment of certain core 
climate-related risks in each of the EBRD’s regions.

The Bank’s assets are geographically diversified across 
its regions. Of note is its portfolio asset exposure to 
Turkey (14 per cent), where the Bank is currently exploring 
methods for further diversification. 

To assess these risks further, the Bank has developed 
processes to systematically review each of its projects 
and clients using the climate risk methodologies detailed 
in section 4.3.

14    The EBRD’s mandate in Cyprus ended in December 2020. The Bank no longer makes new 
investments there.

Risk drivers  Impact on sector groups Timeframe

CT risk

Reputational risk • ICA and the SIG are exposed in the medium term due to growing stakeholder 
concerns over inadequate climate action and ambition. 

• The Financial Institutions group is highly exposed to reputational risk because of 
the increasing focus on climate risk issues. The location of the financial institution 
affects whether this risk is short or medium term. 

Short to medium term

Policy and legal risk • ICA and SIG are affected by GHG pricing and carbon border adjustments in the EU, 
creating the potential for stranded assets. Both industry sectors may be impacted 
by legal risk due to regulatory changes or enhanced reporting requirements. SIG is 
vulnerable to litigation risk due to the increased number of cases brought against 
fossil-fuel companies. 

• The main impacts on the Financial Institutions group are in the medium term, 
arising from reporting requirements and investments in fossil fuels and energy-
intensive sectors. In the long term, these face heightened credit and litigation risk.

Medium to long term

Technology risk • ICA and SIG are exposed as a result of the potential introduction of low-emission or 
disruptive technologies.

Medium to long term

Market risk • ICA and SIG are exposed to the increased cost of raw materials, changing consumer 
preferences and a potential drop in demand for fossil fuel-intensive products or 
uncertain market signals.

Medium to long term

PC risk

Slight increase in 
severity and frequency of 
extreme weather

• More extreme heat events, droughts and floods compared with historical baselines 
will affect all industry sectors.

Short to medium term

Frequency and severity of 
extreme weather worsens 

• All industry sectors with exposure to hard-to-adapt sectors, chronic hazards 
(increasing mean temperature, increasing water stress, sea-level rise) may start to 
impact assets and business operations.

Medium to long term

Figure 6: Geography – portfolio assets by EBRD region 
(€ billion and per cent, YE 2020)
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Table 4: Climate risk impact on Banking industry sector groups
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Geography: In 2020, the EBRD regions included 38 
economies on three continents. These economies 
were grouped as follows: Central Asia; central Europe 
and the Baltic States; Cyprus; eastern Europe and 
the Caucasus; Greece; Russia; south-eastern Europe; 
southern and eastern Mediterranean; and Turkey.14 
Projects are classified as ‘regional’ when they cover more 
than one region.

Figure 7 provides a qualitative assessment of certain core 
climate-related risks in each of the EBRD’s regions.

The Bank’s assets are geographically diversified across 
its regions. Of note is its portfolio asset exposure to 
Turkey (14 per cent), where the Bank is currently exploring 
methods for further diversification. 

To assess these risks further, the Bank has developed 
processes to systematically review each of its projects 
and clients using the climate risk methodologies detailed 
in section 4.3.

14    The EBRD’s mandate in Cyprus ended in December 2020. The Bank no longer makes new 
investments there.

Risk drivers  Impact on sector groups Timeframe

CT risk

Reputational risk • ICA and the SIG are exposed in the medium term due to growing stakeholder 
concerns over inadequate climate action and ambition. 

• The Financial Institutions group is highly exposed to reputational risk because of 
the increasing focus on climate risk issues. The location of the financial institution 
affects whether this risk is short or medium term. 

Short to medium term

Policy and legal risk • ICA and SIG are affected by GHG pricing and carbon border adjustments in the EU, 
creating the potential for stranded assets. Both industry sectors may be impacted 
by legal risk due to regulatory changes or enhanced reporting requirements. SIG is 
vulnerable to litigation risk due to the increased number of cases brought against 
fossil-fuel companies. 

• The main impacts on the Financial Institutions group are in the medium term, 
arising from reporting requirements and investments in fossil fuels and energy-
intensive sectors. In the long term, these face heightened credit and litigation risk.

Medium to long term

Technology risk • ICA and SIG are exposed as a result of the potential introduction of low-emission or 
disruptive technologies.

Medium to long term

Market risk • ICA and SIG are exposed to the increased cost of raw materials, changing consumer 
preferences and a potential drop in demand for fossil fuel-intensive products or 
uncertain market signals.

Medium to long term

PC risk

Slight increase in 
severity and frequency of 
extreme weather

• More extreme heat events, droughts and floods compared with historical baselines 
will affect all industry sectors.

Short to medium term

Frequency and severity of 
extreme weather worsens 

• All industry sectors with exposure to hard-to-adapt sectors, chronic hazards 
(increasing mean temperature, increasing water stress, sea-level rise) may start to 
impact assets and business operations.

Medium to long term

Figure 6: Geography – portfolio assets by EBRD region 
(€ billion and per cent, YE 2020)
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Figure B-4: Danske Bank, Climate and TCFD progress update (pp. 23–24)
While this diagram is perhaps more suitable in responding to the scenario analysis question, it does demonstrate how the impact of one 
acute hazard could increase in severity across three time horizons (2019, 2065, and 2115). While these time horizons are unlikely to be 
realistic in terms of the bank’s risk management framework, it can be useful to demonstrate that the bank is aware of the increasingly 
severe impacts of climate change well beyond the time horizons of the majority of its products.

24

The assessment of the mortgage portfolio showed that certain areas in Denmark will see 
clusters of properties exposed to significant flooding risk in the future, with around 12% 
of our total property exposure potentially affected by extreme flooding (1,000-year return 
period). It is important to note that the total property exposure at risk would not occur 
simultaneously because flood events are localised in nature, i.e. not all of Denmark would be 
affected at the same time. The chart below shows the various levels of exposure at risk for 
the mortgage portfolio when comparing across different types of flood return periods.

Exposure at risk for mortgages (DKK bn) during different flood return periods

1,000-year flood (incl sea rise) 100-year flood – 2115 100-year flood – 2065

100-year flood – 2019 20-year flood – 2019

0 10 20 30 40 50 60

Other 13 risk areas

Rest of Denmark

Køge Bugt – 
Greater Copenhagen

Total

23

Key to note is that the projected flooding risk does not include the risk of flooding from 
groundwater or heavy precipitation events. The maps can be freely accessed at the DCAs 
website.

Results 
Using geographical location of the Group’s properties, the first climate risk assessments 
allowed us to assess how much credit exposure can be identified in flooding-risk areas. The 
figure below shows how the geographical location of properties are overlaid with the flooding 
risk maps from the DCA.

Danish mortgage portfolio at risk of f looding in the Køge Bugt area

Area at risk of flooding  

(1,000-year flood return period)

Added area at risk from rising sea 

level

Property financed by the Danske 

Bank Group at risk of flooding

Added property financed by the 

Danske Bank Group at risk from 

rising sea levels

Note: DKK = Danish krone.
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Figure B-5: Munich Re, Corporate responsibility report 2020 (p. 55)
Here the disclosure identifies potential physical risks per hazard, likelihood, and magnitude—providing greater granularity than the previ-
ous examples, which were focused on acute and chronic categories of risks.

Note: VaR = Value-at-risk.
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1.2	 Business and financial impact
Figure B-6: BMO Financial Group, 2020 Climate report (p. 6)
This diagram identifies exposure to climate risks per sector showing how important each 
sector is to the bank’s business, with high physical risk exposure of real estate and agri-
culture sectors.

BMO Financial Group 2020 Climate Report 6

MANAGING CLIMATE-RELATED RISKS
We	recognize	that	both	physical	and	transition	
risks	could	heighten	other	key	risk	exposures	
that	BMO	faces.	The	Sustainability	Office	works	
with	the	lines	of	business,	Risk	Management,	
and	others,	to	develop,	coordinate	and	
maintain	an	enterprise-wide	strategy	that	
addresses	our	environmental	and	social	
responsibilities.	To	manage	any	related	
business	risks,	we	work	with	these	business	
partners,	as	well	as	external	stakeholders,	to	
better	understand	the	impacts	of	our	
operations	and	financing	decisions.	

Credit and Counterparty Risk
Climate-related	risks	could	affect	our	exposure	
to	credit	and	counterparty	risk	by	impacting	
our	customers’	revenues,	costs,	or	access	to	
capital	such	that	they	may	become	unable	to	
meet	their	financial	commitments	to	BMO.	
Borrowers	may	face	losses	or	increases	in	
their	operating	costs	as	a	result	of	acute	or	
chronic	changes	in	climate	conditions	and/or	
climate-related	policies,	such	as	carbon	
emissions	pricing.	Revenues	may	be	affected	
by	new	and	emerging	technologies,	which	
could	disrupt	the	existing	economic	system	
and	displace	demand	for	certain	commodities,	
products	and	services.	

1		Carbon-related	assets	are	measured	as	the	value	of	net	loans	and	acceptances	connected	to	the	energy	and	utilities	sectors,	excluding	water	utilities,	independent	
power	producers,	electricity	transmission	and	distribution	companies,	renewable	electricity	producers	and	nuclear	electricity	producers.	The	amount	is	reported	as	at	
October	31,	2020,	and	is	expressed	as	a	percentage	of	total	loans	and	acceptances,	net	of	allowance	for	credit	losses	on	impaired	loans.

2		Power	generation	is	a	subset	of	utilities	that	excludes	water	utilities,	independent	power	producers,	and	electricity	transmission	and	distribution	companies.	The	share	
of	low-carbon	energy	generation	is	calculated	on	a	client-by-client	basis	using	the	most	recently	publicly	available	information	on	energy	sources.

We	have	implemented	financing	guidelines	
to	address	environmental	risks,	and	we	
apply	enhanced	due	diligence	to	transactions	
with	customers	operating	in	higher	risk	
sectors.	Our	Environmental	and	Social	Risk	
Financing	Guideline	includes	direction	on	
how	to	develop	an	understanding	of	specific	
climate	change	impacts	on	the	borrower	
and	its	operations,	including	regulatory		
and/or	legislative	changes.	This	includes	
efforts	to	develop	an	understanding	of	
borrowers’	climate	change	adaptation	and	
mitigation	strategies.	

To	avoid	overexposure	to	any	one	sector	or	
geographic	region	that	might	be	impacted	
by	climate-related	risks,	BMO	maintains	a	
diverse	lending	portfolio.	We	have	conducted	
a	sector-specific	analysis	across	our	lending	
portfolio	to	assess	our	exposure	to	climate-
sensitive	industries.	In	2020,	our	lending	in	
support	of	carbon-related	assets	was	
approximately	$13.7	billion	and	represented	
3.0%	of	our	total	lending	portfolio1.	In	our	
power	generation	portfolio,	approximately	
58%	of	lending	was	to	low-carbon	energy	
generation	assets2.	The	results	of	these	
analyses,	shown	below,	will	inform	the	
development	of	our	climate	risk	program	
going	forward,	including	our	prioritization	of	
sectors	in	which	to	pilot	scenario	analysis	
methodologies.	

Lending to Carbon-Related Assets

BMO’s total lending 

$461billion1
 

1 Total loans and acceptances, net of allowance for credit losses on impaired loans.

3.0%
 

3.0%	of	BMO’s	
total	loan	portfolio	
is	tied	to	carbon-
related	assets

BMO’s Lending to Power Generation,  
as at October 31, 2020

	

Category % 

Low-carbon	energy	generation 58%

Fossil-fuel	based	energy	generation 31%

Other	(unclassified) 11%

Sensitivity to Climate Risk of BMO Lending Exposures, as at October 31, 2020

Primarily physical risks Primarily transition risks Both physical and  
transition risks

No significant physical or 
transition risks identified

Industry 
% of Net Loans  

and Acceptances

Residential	mortgages 27.5%

Consumer	instalment	and	other	personal	loans 15.2%

Service	industries 10.4%

Financial 9.8%

Commercial	real	estate 8.7%

Manufacturing 5.7%

Retail	trade 4.4%

Wholesale	trade 3.4%

Agriculture 2.9%

Transportation 2.8%

Oil	and	gas 2.7%

Credit	cards 1.7%

Utilities 1.1%

Construction	(non-real	estate) 1.0%

Financing	products 0.9%

Mining 0.5%

Government 0.5%

Other 0.4%

Forest	products 0.2%

Communications 0.2%

31%

11%58%
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Figure B-7: Banco Santander, Climate finance report (p. 10)
This table integrates the identification of physical risks at different time horizons and 
how they map onto banking risks, which provides insight into how climate risks impact 
the business over time.

11

Climate finance report  
2020 - June 2021

1.
Introduction

3.
Governance

4.
Risk management

5.
Metrics  
and targets

6.
Financing the 
green transition

7.
Collaboration 
with stakeholders

Annex
2. 
Strategy 

In our push towards net zero, working Moreover Grupo Santander is working with 
together with customers to support them in the Banking Environment Initiative to develop 
their transition to reduce carbon emissions a framework for client engagement and is a 
will be key to achieving our ambition. Grupo signatory to Climate Action 100+, to promote 
Santander is actively engaging with customers action on climate change among the world’s 
to enable this transition. In addition, specialist largest corporate greenhouse gas emitters. 
environmental, social and governance (ESG) 
teams in Santander Corporate & Investment The transition to a low-carbon economy creates 
Banking (SCIB) and Wealth Management & real commercial opportunities for the bank to: 
Insurance (WM&I) are supporting that process. 

Climate opportunities over the short, medium and long term 
Time 

Sector / asset Opportunities Horizon 

Mortgages 

Energy 

Automotive 

Agriculture 

Voluntary
Carbon Markets 

Cross sector 

Green mortgages MT 

Lending and advisory ofering to help clients identify 
real estate retroftting solutions MT 

Growth in wind and solar renewable energy fnancing and advisory ST 

Financing for scaling of new technologies such as hydrogen, 
CCUS , biofuels as well as energy storage more broadly MT 

Financing and advisory to facilitate EV charging infrastructure build-out ST 

Financing and advisory for early-stage companies focused
on energy transition-enabling solutions ST 

Financing and advisory to enable shift to EVs ST 

Financing to establish and integrate battery supply chains ST 

Financing of additional technologies that enable low-carbon mobility solutions ST 

Incentivize and support clients across the value chain to 
decarbonize and to adopt low-carbon practices MT 

Financing and advisory of on-farm emission reduction technologies MT 

Provide advisory services and solutions to enable
clients to access carbon market opportunities MT 

Ofering of green products to individuals and companies with ofsetting options MT 

Growth in green bonds, green loans and sustainability-linked fnancing instruments ST 

Legend: ST: Short-term, MT: Medium-term, LT: Long-term 

• support customers with their decarbonization • advise and fnance clients forced to address 
objectives. transform their businesses. 

• invest in renewable energy technologies, energy • raise our reputation and brand value according 
efciency, emissions trading and weather to investors, consumers and other stakeholders’ 
markets, climate change related microfnance growing demands for responsible conduct. 
and other projects. 

• open up markets and create commercial 
opportunities. 

Key 
Opportunities 

Trusted 
Partner 

Market 
Reputation 

→ Know our clients better, driving conversations focused on climate related
advisory with a long-term horizon 

→ Develop a deeper understanding of our clients’ businesses and sectors they
operate in. Gather information 

→ Upskill on Sustainable Finance and position yourself as a trusted partner 

Enable 
Transition 
Journeys 

& Risk 
Mitigation 

→ Accelerate sustainable fnance for clients through a market leading
proposition 

→ Grow market share, attracting new customers, seek partnerships
(public-private, corporate-FI) 

→ Provide funding for risk mitigation and adaptation activities, product
development, market growth and M&A 

Credit 
integration 

→ Assess climate risk within the credit process, driving efective risk-based
pricing 

→ Manage climate risk impacted credit exposures within existing portfolios 
→ Climate risk accounted for in capital adequacy assessment process,

ensuring efcient use of capital 

→ Position ourselves as one of the world’s most sustainable and responsible
bank with existing and prospective clients across key markets 

→ Manage the ways we contribute to mitigating climate change and our
exposure to risks arising from climate change 

Notes: MT = Medium term; LT = Long term; ST = Short term.
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Figure B-8: UBS, Climate report 2021 (p. 24)
Quantitative assessment of sector exposure to physical climate risks—although the Risk Management section of the report shows the 
potential impact on the bank’s portfolio, which may impact business strategy.

24 

Sustainability Report 2021 | What 

58 

UBS corporate lending to climate-sensitive sectors – physical risks 
As of 31.12.21 As of 31.12.20 As of 31.12.19 

USD million 
TTrreenndd  ((%%))  22001199  ttoo  

22002211  GGrroossss  eexxppoossuurree22  
SShhaarree  ooff  ttoottaall  

eexxppoossuurree22  
SShhaarree  ooff  ttoottaall  

eexxppoossuurree22  
SShhaarree  ooff  ttoottaall  

eexxppoossuurree22  
CClliimmaattee--sseennssiittiivvee  sseeccttoorr11  

Aerospace and defence ↓ 333388  0.07% 0.09% 0.48% 

Automotive ↓ 11,,004422  0.23% 0.31% 0.26% 

Business services ↓ 885533  0.19% 0.24% 0.25% 

Chemicals ↓ 999911  0.22% 0.44% 0.30% 

Construction and materials ↓ 330022  0.07% 0.07% 0.08% 

Consumer products and retail ↑ 665500  0.14% 0.10% 0.07% 

Entertainment, leisure and services ↓ 11,,330088  0.28% 0.29% 0.36% 

Food and beverage ↑ 11,,333344  0.29% 0.33% 0.25% 

Industrial materials ↓ 224433  0.05% 0.06% 0.12% 

Information technology ↓ 227744  0.06% 0.06% 0.14% 

Machinery and equipment ↑ 22,,773322  0.60% 0.61% 0.54% 

Medical equipment and services ↑ 440088  0.09% 0.16% 0.08% 

Mining ↑ 11,,115533  0.25% 0.21% 0.20% 

Oil and gas ↓ 55,,553388  1.21% 1.09% 1.38% 

Pharmaceuticals / biotechnology → 881144  0.18% 0.13% 0.18% 

Plastic and rubber ↓ 228800  0.06% 0.08% 0.07% 

Primary materials → 332200  0.07% 0.07% 0.07% 

Real estate management ↑ 552288  0.12% 0.13% 0.02% 

Sovereigns and financials ↓ 44,,337711  0.95% 1.06% 1.46% 

Transportation and equipment ↓ 441199  0.09% 0.17% 0.22% 

Utilities ↑ 11,,557799  0.34% 0.29% 0.33% 

TToottaall  eexxppoossuurree  ttoo  cclliimmaattee--sseennssiittiivvee  sseeccttoorrss33  ↓↓  2255,,447766  5.55% 5.99% 6.87% 

TToottaall  eexxppoossuurree  ttoo  aallll  sseeccttoorrss  445599,,006611  110000%%  443377,,777777  337733,,223399  
11 Climate-sensitive sectors are defined as those business activities that are rated as having high, moderately high or moderate vulnerability to transition risks and physical risks. Climate risk analysis is a novel 
area of research, and as the methodologies, tools and data availability improve, we continue to further develop our risk identification and measurement approaches.    22  Includes total loans and advances to 
customers and guarantees as well as irrevocable loan commitments (within the scope of expected credit loss).  Physical risk number includes USD 4 billion in loans backed by real estate, in regions with elevated 
climate risks.    33 Global Wealth Management corporate lending to customers represents 1.1% of all on- and off-balance sheet loans and advances to customers, and is excluded from the climate-sensitive 
sectors analysis in 2021. 
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Figure B-9: Banco Santander, Climate finance report (p. 20)
Heatmapping can be a highly informative way to identify sectors and/or geographies 
that are at-risk hotspots, to better focus more resource-intensive scenario analysis. This 
example shows the agriculture and real estate sectors to be the most exposed, while 
individuals, that is, retail clients, are most exposed.

20
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4. 
Risk Management 

Materiality assessment overview 
Dec 2020; Credit risk; Inherent risk (before mitigants) 

Exposure by risk level, % 

Transition risk (TR) Physical risk (PR) 

17% 21% 97% 
3% 

32% 2% 28% SCIB 

Corporates 46% 26% 20% 
8% 2%

71% 29% 

17% 83% 

18% 69% 13% 

Individuals 

Consumer 
fnance 

Private 
banking 100% 

16% 84% 

96% 
4% 

100% 

 Low   Moderately low    Medium   High   Very High 

Materiality assessment - Climate risk analysis
and heat mapping of portfolios 
Dec 2020 ; Billions euros 

TR PR 
Power (Conventional) 
Power (Renewables
Project Finance) 

Oil & Gas 

Mining & Metals 
Transport 
Real Estate 
Agriculture 
Construction 
Manufacturing 
Water Supply 
Total Climate Sectors 

SCIB 
23 

9 

18 

8 
27 

4 
2 

21 
32 

2 
148 

Other 
segments 

2 

0 

0,5 

2 
85 

345 
4 
7 

12 
1 

458 
Other sectors 55 170 
Total 203 628 

Credit Risk=  SCIB : REC (on and of balance sheet lending + guarantees + derivatives PFE), Other 
segments : Drawn amount 
Other Sectors= SCIB and Corporate NACES outside of risk taxonomy perimeter // Individuals and 
SCF: Cards and Other Consumer 
Other segments include Individuals, SCF, Corporates and Institutions. 

We’ve extended 
our materiality 
assessment on 
a progressively 
approach. We’re 
including now more 
sectors and segments 
from the materiality 
assessment shown 
in the 2020 Annual 
Report, where 
we shown SCIB 
customers from the 
most concerning 
sectors. The current 
identification 
includes also other 
climate relevant 
sectors as well as 
individuals, SCF 
and corporates 
customers. 

Santander Consumer Finance (SCF) is a good 
example of how we assess a distinct type 
of business. To include it in the materiality 
assessment, we grouped its exposures and 
analysed them. However, as SCF has businesses 
that are particularly afected by climate (such 
as auto lending), we ran a special assessment 
considering four traditional risk types: credit 
risk, residual value risk, reputational risk and 
strategic/business model risk. We split SCF’s 
portfolio by auto loans, consumer loans, 
exposures secured by mortgages and corporate 
loans,  screened each segments on a 5-level 
risk scale (very high, high, medium, moderate, 

low). Our analysis considered regulatory 
environment, mitigating actions and consumer 
sentiment as well as more precise aspects like 
low credit risk and residual value risk (mainly 
in light of the portfolio’s limited maturity and 
diversifcation). We concluded that SCF’s climate 
risk mainly stem from its retail auto lending, 
a segment that contributes signifcantly to 
the group’s proft and could be at risk in the 
future, if not managed properly. We also found 
auto fnancing business could have moderate 
reputational risk. Still, we expect the impact of 
these risks will materialize only in the medium-
to-long term (in more than 5 years). 

Our materiality assessment of SCF’s business 
model (mainly retail, good-quality, short-term 
and diversifed portfolios)    found that credit risk 
would have no material impact from climate 
because average maturity (mainly for auto loans) 
is short and its climate risk score, based on 
external benchmarks and providers, was low. 

We also conducted deeper business analyses 
with a similar methodology to consider each 
segment’s specifcities and behaviour in the 
short, medium and long term. 

Santander is committed to implementing 
advanced risk classifcation. Our approach 
follows a bottom-up analysis, in which we 
consider each customer’s drivers, fnancial 
situation and technology. We also calculate 
quantitative impacts on probability of default 
based on climate scenarios to diferentiate 
customers on qualitative sector-subsector heat 
maps and class best positioned customers under 
the same subsector so we can recognize how 
strategical risk is evolving. 

Note: SCIB = Santander Corporate & Investment Banking.
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Figure B-10: Barclays PLC, Climate-related financial disclosures 2021 (p. 27)
As above, the impacts of physical risk on banking portfolio can be shown in the form of 
a heatmap, though this graphic is displayed in the report’s scenario analysis section—for 
this reason, the bank was able to differentiate between low- and high-risk clients within 
one sector.

Physical risk approach & insights 
Wholesale Credit Risk:
There are a wide number of transmission channels 
through which increased physical risk from climate 
change can impact corporate portfolios. In order to 
assess our largest and most climate sensitive 
wholesale corporates to these risks, we have utilised 
Moodys CreditEdge model and Four TwentySeven’s 
physical risk scores, which cover impacts to companies’ 
operations, supply chains and the markets in which they 
do business from both a spot and forward perspective. 
This includes assessments of the impact of a range of 
climate hazards, including floods, sea level rise, wildfires, 
hurricanes, heat stress and water stress. The analysis is 
conducted for each counterparty at an asset level using 
granular geolocation data. The details of this process 
are below:

	■ the model scores companies for physical risk by 
aggregating site-level climate hazard exposure 
across all of their known facilities, which can range 
from manufacturing sites and warehouses to offices 
and retail stores. The scoring process accounts for 
the fact that facilities will be affected differently by 
climate hazards based on their activities. For 
example, a manufacturing plant that has heavy 
water and energy inputs will be more sensitive to 
heat stress and water stress than an office in the 
same location. Information on a company’s facility 
locations and activities is not public information

	■ facility scores for each hazard are aggregated up to 
the associated company and scaled by percentile 
with respect to the reference universe of companies 
to derive a hazard risk score for each company 
between 0 (low risk) and 100 (high risk)

	■ the analysis from this sample of Barclays’ largest and 
most climate sensitive counterparties has provided 
an initial view* on the sectors most at risk from 
Physical climate hazards. The graph opposite, for 
elevated risk sectors, highlights the proportion of 
counterparties across different Moodys Four 
TwentySeven physical risk buckets.

Elevated Risk Sector – Physical Risk Distribution (CBES Sample companies)
%

67%33%

Agriculture

Automotive

Aviation

Cement

Chemicals

Coal Mining and Coal Terminals†

Mining‡ (incl. diversi�ed miners)

Oil & Gas

Power Utilities

Road Haulage

Shipping

Steel

0% 20% 40% 60% 80% 100%

57%29%14% 0%

25%25% 25% 25%

50%17%18%15%

46%34%15%5%

9%46%45%

100%

34%50%16%

20%20%20%40%

35%10%40%15%

26%36%32%6%

33%33%33%

0%

0%

0%

0%

0%

0–25 50–75 75–10025–50

*The analysis is based on the sample population of corporates assessed at counterparty level for the CBES exercise and thus coverage differs 
across sectors. For example, the Agriculture sector includes only a small number of global Agriculture firms and does not include our UK 
Farming portfolio, which is not currently covered by Moodys 427.
In some instances, the Moodys universe did not include counterparties required for counterparty level modelling. To ensure coverage, a 
benchmarking approach based on industry and country combination was followed using the country and industry level averages of the entire 
Moody’s 427 universe.
† Coal Mining and Coal Terminals relates to one client predominantly engaged in metallurgical coal mining.
‡ Diversified miners with minority interests in thermal coal mining are included in this category.

Scenario analysis continued

Barclays PLC 
home.barclays/annualreport27  

 Barclays PLC Climate-related Financial Disclosures 2021

Governance Strategy Risk management Metrics and targetsScenario analysis

Notes: Bank of England climate stress testing exercise, see bankofengland.co.uk/stress-testing/2022/
results-of-the-2021-climate-biennial-exploratory-scenario.
CBES = Climate Biennial Exploratory Scenario.
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1.3	 Scenario analysis—process
Figure B-11: Moody’s, TCFD report 2021 (p. 12)
It is highly important to show clearly what scenarios are being used for physical risk scenario analysis.

12Moody's 2021 TCFD ReportINTRODUCTION TCFD DISCLOSURE LOOKING FORWARD  

Moody’s 2021 climate scenario analysis includes several 
enhancements to enable new and valuable insights on 
climate-related risks and their possible impacts on Moody’s. 
Exploring the possible implications of different physical 
and transition scenarios helps stress test Moody’s existing 
strategy, enabling the company to build climate resilience 
independent of the scenario it may face. Using a number 
of signposts and indicators, Moody’s continues to monitor 
global trends to determine which physical and transition 
drivers are most likely to materialize in the future. 

RESILIENCE OF STRATEGY 
(SCENARIO ANALYSIS)

For the first time, this report provides a combined approach 
to climate scenario analysis by evaluating Moody’s climate-
adjusted probability of default. This analysis was delivered 
using Moody’s Expected Default Frequency (EDF™) model, 
which considers both physical and transition risks.  

The physical analysis in this report applies a range of 
Intergovernmental Panel on Climate Change (IPCC) 
Representative Concentration Pathways (RCP) scenarios to 
explore physical risks to Moody’s offices, data centers and 
employees working remotely. 

Considering Moody’s is operating in a hybrid work model, 
exploring and understanding the exposure to climate-risks 
as a result of working from home could allow the company 
to better plan in the event of a disruption.  

Moody’s transition analysis explores its application of a 
range of the latest Network for Greening the Financial 
System (NGFS) scenarios, including net-zero aligned 
futures, to explore the possible costs of mandatory carbon 
pricing and renewable electricity pricing, as well as the 
overall impacts to the company. Moody’s modeling results 
now account for the scenario-dependent costs of continuing 

to procure 100% renewable electricity for the company’s 
global operations.  

Multiple climate scenarios were selected and applied to 
allow an enhanced understanding and stress test against 
possible future states of the world. The results allow 
Moody’s to understand and explore exposure and impacts 
across a variety of physical and transition risk scenarios. A 
summary of the climate scenarios applied by Moody’s are 
depicted in Tables 3 and 4. Risks and opportunities were 
evaluated across short- (2025), medium- (2030) and long-
term (2040) time horizons.

Table 3: Physical scenarios evaluated Table 4: Transition scenarios evaluated 

Description 

Scenario 
name 

End of century 
Global Mean 
Surface 
Temperature 
Change relative to  
1850–1900 (°C)

A very high GHG 
emissions scenario with  
emissions continuing 
to rise to the end of 
century. 

3.7°C 2.2°C 1.8°C 1.0°C

An intermediate GHG 
emissions scenario with 
little additional effort to 
constrain emissions. 

An intermediate 
emissions scenario 
with moderate 
additional effort to 
constrain emissions.

A stringent 
mitigation scenario.

Representative 
Concentration 
Pathway 8.5 
(RCP 8.5)

Representative 
Concentration 
Pathway 2.6
(RCP 2.6) 

Representative 
Concentration 
Pathway 4.5
(RCP 4.5) 

Representative 
Concentration 
Pathway 6.0
(RCP 6.0)

Physical analysis 

Intergovernmental Panel on Climate Change (IPCC)

Application 

Source 

Transition analysis 

Network for Greening the Financial System (NGFS) 

Application 

Source 

Description 

Outcome

Net Zero 2050 is an 
ambitious scenario that 
limits global warming to 
1.5°C through stringent 
climate policies and 
innovation, reaching net-zero 
CO₂ emissions around 2050. 
Some jurisdictions such as 
the U.S., EU and Japan reach 
net-zero for all greenhouse 
gases by this point. 

50% chance of limiting 
global warming to below 
1.5°C by the end of the 
century, with no or low 
overshoot (< 0.1°C) of 1.5°C 
in earlier years.

50% chance of limiting 
global warming to below 
1.5°C by the end of the 
century, with no or low 
overshoot (<0.1°C) of 1.5°C 
in earlier years. 

67% chance of limiting 
global warming to below 
2°C by the end of the 
century.

Emissions decline but lead 
nonetheless to about 2.5°C 
of warming associated with 
moderate to severe physical 
risks. Transition risks are 
relatively low. 

Divergent Net Zero reaches 
net-zero by 2050 but with 
higher costs due to divergent 
policies introduced across 
sectors and a quicker phase 
out of fossil fuels. This 
scenario differentiates itself 
from the Net Zero 2050 
by assuming that climate 
policies are more stringent 
in the transportation and 
buildings sectors. 

Delayed Transition 
assumes global annual 
emissions do not 
decrease until 2030. 
Strong policies are 
then needed to limit 
warming to below 2°C. 
Negative emissions are 
limited. 

Nationally Determined 
Contributions (NDCs) 
include all pledged 
policies even if not yet 
implemented. This scenario 
assumes that the moderate 
and heterogeneous climate 
ambition reflected in the 
NDCs at the beginning of 
2021 continues over the 
21st century (low transition 
risks). 

Scenario 
name Net Zero 2050

Nationally Determine 
Contributions (NDCs) Delayed TransitionDivergent Net Zero

Source: IPCC, https://ar5-syr.ipcc.ch/topic_futurechanges.php Source: IPCC, https://ar5-syr.ipcc.ch/topic_futurechanges.php
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Figure B-12: Banco Santander, Climate finance report (p. 13) 
This schematic can be useful to show clearly the methodology used for scenario analysis.

13

Climate finance report  
2020 - June 2021

1.
Introduction

4.
Risk management

5.
Metrics  
and targets

6.
Financing the 
green transition

7.
Collaboration 
with stakeholders

Annex
2. 3. 
Strategy Governance 

Scenario analysis and resilience 
of Santander’s strategy 
Grupo Santander is embedding climate change 
risk management in 1-year budgeting, 3-year 
planning, overall strategic planning, the ICAAP/ 
ILAAP and the Recovery & Resolution Plan. 
One of our main tools is scenario analysis, and 
we’re developing a framework that integrates 
in-house elements with Planetrics, an external 
vendor tool by Vivid Economics that quantifes 
the fnancial impacts of physical and transition 
risks from climate change on each counterparty. 
Climate scenarios describe plausible future 

pathways and allow investors to understand 
the impact of climate change on their portfolios. 
Planetrics, modelling methodology translates 
climate scenarios into economic shocks and 
models real asset and fnancial impacts. 

It comprises seven modules: 

1. Scenario selection: choosing appropriate 
climate scenario (described below).

2.Scenario expansion and country 
downscaling: modelling the impact of global 
scenarios into a range of variables at country 
and sector level. 

3.Physical risk impact: capturing the fnancial 
impact of extreme weather events and longer-
term shifts in climate patterns. 

4.Transition risk impact: capturing the changing 
patterns in demand (e.g. increase in low-

Scenario selection 

Scenario expansion and country downscaling 
(e.g. damage curve, transition pattways) 2 

1 

Revenue 

Counterparty 
fnancials 

Equity 
valution 

Cost 

Sector / 
geography 

PD/LGD 

Phisical risk 
impact 

Chronic 
impact 

Acute impact 

Demand 
impact 

Carbon cost 

Competition 5 Stage 2 proft 
revenue, costs 

Integration 
module 6 module 

Transition Risk 
impact 

Revenue 

Climate stress counter 
party fnancials 

Equity valution 

Cost 

Credit risk modelling 

Stressed PD & LGD 

7 

3 

4 

PD: Probability of default. LGD: Loss given default. SSM: Single supervisory mechanism - European Central Bank Banking supervision 

 Inputs  Model  Outputs 

carbon products) and carbon-related cost (e.g. 
carbon tax). 

5.Competition module: examining the interplay 
between risk exposure and company 
responses. 

6.Integration module: aggregating the 
previously estimated impacts on business 
units to obtain the fnancial impact by 
geography and sector. 

7. Credit risk modelling: translating the changes 
in the company’s market capitalization into 
efects on PD/LGD. 

Grupo Santander is planning to use that 
framework for management, regulatory and 
supervisory needs. Earlier this year, the SSM 
announced it would run climate stress testing 
in 2022 and started to design its methodology 
to assess transition risk and physical risk for 
expected losses over 3 years (short term) and 
30 years (long term), up to 2050. Stress testing 
will cover credit, market, reputational and 
operational risks, and require the fnancial 
entities to provide revenues, exposure and 
emissions from relevant sectors, as well as 
how prepared some entity’s climate-scenario 
analysis framework is. Santander’s subsidiaries 
are also participating in local stress tests 
conducted by each country’s competent 
authority. 

Notes: PD = Probability of Default; LGD = Loss Given Default.
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Figure B-13: Lloyds Banking Group, Climate report 2021 (p. 70)
Financial institutions should be aware of the uncertainty in scenario analysis, and this is best demonstrated by including a section on 
limitations and lessons learned from scenario analysis. Climate Report 2021Lloyds Banking Group 70

Motor
For the Motor business, approximately 
625,000 vehicles in the Group’s leasing 
portfolio were modelled for the 
impacts of transition on the residual 
value (RV) of the portfolio. The RV is 
the resale value of the car at the end of 
the agreement.

The 2°C scenario assumed a ban on production  
of ICE vehicles in 2030 (as planned by the UK 
Government) and a subsequent drop-off in the  
value of existing ICE vehicles. This drop-off was the 
primary driver of the overall change in fleet residual 
value without taking into consideration the natural 
churn in the portfolio, which would significantly 
mitigate this. 

In general, EVs retained their value with the Group 
having a relatively high proportion of EVs in their 
current portfolio. Under a 4°C scenario ICE vehicles 
and EVs retained their value much more, leading to a 
stable fleet RV.

The analysis supported the need to transition to EVs 
in good time to meet the motor transition policy 
already in place in the UK, in order to mitigate the 
significant drop in residual values that ICE vehicles 
are modelled to experience in the early 2030s as  
the UK ban on sales of new ICE vehicles comes  
into force.

Chart J shows the change in the residual value  
of the EV and ICE portfolios across the 2°C and  
4°C scenarios.
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Limitations of climate 
scenario analysis
Climate scenario analysis remains in its 
infancy; therefore, when conducting 
analysis of this nature, it is important to 
set out the current limitations that were 
observed.
• Long-term time horizons – climate scenarios are 

typically modelled to a significantly longer time 
horizon than traditional macroeconomic scenarios 
and can span multiple decades. In the outputs 
described previously, the Group had selected a 
30-year time horizon, as the Group believed it 
struck the right balance between longevity and 
plausibility. However, the longer the time horizon, 
the greater the uncertainty. This leads to 
increased difficulty in reliably assessing the risk, 
especially when combined with finance 
projections that can accompany scenario analysis 
(e.g. projections of balance sheet evolution over 
long time periods)

• Data challenges – climate data continues to 
develop but gaps were observed across 
portfolios. These included reliance on self-
reported emissions by individual companies, 
which predominantly captured only Scope 1 and 
2 emissions, missing the larger value chain Scope 
3 emissions. Some EPC data was missing 
requiring gaps to be filled through a proxy 
waterfall method

• Modelling – climate modelling is very complex 
and its application in financial risk assessment is in 
its infancy, for example where some effects are 
not captured. As the usage of scenario analysis 
increases, the modelling will mature and the 
Group will continue to enhance its capabilities

These limitations are not set out to negate the value 
of these initial assessments undertaken but to 
contextualise them and provide perspective to the 
outputs. The Group recognises the importance of 
mitigating these limitations to the extent possible 
and is working together with its clients to better 
understand emission profiles and transition 
strategies to improve data disclosures, as well as 
working with its peers in the financial sector to better 
understand, provide feedback and improve on 
modelling evolution and accuracy.

Evolution of climate 
scenario analysis
As the understanding and importance 
of climate risk has progressed, climate 
scenario analysis has become an 
increasingly important risk 
management tool assisting in the 
identification, measurement and 
ongoing assessment of climate risks 
that pose threats to the Group’s 
strategic objectives. It is a fast-evolving 
discipline, requiring new skills and 
capabilities to be established with 
appropriate levels of governance.

The Group considers that the key areas of evolution 
for climate scenario analysis will evolve around:
• Scope evolution:

 - Supporting understanding and the decision-
making of businesses, including extending 
counterparty engagement on transition 
strategies across different potential pathways

 - Continuing to shape the overall Group’s net 
zero strategy, and designing Group internal 
base and stress scenarios to better understand 
the climate risks and opportunities in key 
sectors

 - Meeting additional regulatory stress test 
exercises e.g. potential CBES second round 
and any future regulatory requirements

 - Enhance capabilities in line with the evolution of 
regulatory embedding of climate risks in capital 
frameworks

• Technical evolution:
 - Improvements to climate-related data (e.g. 

gathering EPCs, Scope 3 emissions) to improve 
scenario analysis modelling

 - Enhancing risk management toolkits, 
methodologies and models to enhance 
portfolio monitoring

Capabilities 
developed from 
undertaking the 
CBES
Background
Participating in the Bank of England’s 
CBES exercise enabled the Group to 
explore the resilience of its credit 
portfolios under three different climate 
scenarios (early policy action, late 
policy action, no additional policy 
action) over the next 30 years to 2050. 
The CBES exercise was intended to be 
a learning exercise and the key 
learnings the Group took away are 
described in the following section.

Summary of key learnings
• Climate risk understanding – the CBES required 

the mobilisation of many internal stakeholders 
across the Group up to and including the Board. 
Extensive climate risk training and discussion of 
the results enabled all stakeholders to build their 
understanding of the impact of climate risk and 
provided a robust and effective review and 
challenge of the results

• Modelling capability – the exercise advanced the 
Group's technical capabilities in climate risk 
modelling and long-term scenario analysis 
through better understanding of climate model 
uncertainties and linking climate transition 
pathways and hazard impacts on asset valuations 
with financial assessment models that capture 
impairment and fair value changes. This end-to- 
end modelling capability and connection with 
traditional credit stress test techniques provided 
deeper insights on the vulnerability of existing 
business models to future climate pathways

• Business strategy – consideration of the 
performance of existing business models under 
different climate conditions underscored the 
need to create feedback loops from scenario 
analyses to ensure strategic climate risk drivers are 
more deeply embedded in strategy discussions 
and business planning. This provided insights on 
the strategic drivers of management actions, 
across diverse scenarios, and their timing

• Client engagement – the bottom-up legal entity 
modelling required by the CBES provided an 
opportunity to engage further with counterparties 
to better understand their climate adaptation 
plans, identify how the Group could support them 
and, hence, help clients recover through 
accelerating the transition to a low carbon 
economy

• Data – gathering climate-related data describing 
the climate profile of clients is a key area of 
improvement needed across the industry. While 
sourcing external data sets remains an important 
method to acquire data, the additional contact 
with clients was a more valuable way of gathering 
climate-related data, enabling the information to 
be placed into the context of the clients’ 
adaptation plans and business strategy evolution

Scenario analysis

Climate scenario analysis insights

Scenario analysis

Notes: CBES = Climate Biennial Exploratory Scenario; EPC = Energy Performance Certificate (for mortgages); EV = Electric Vehicles; ICE = Internal Combustion 
Engine; RV = Residual Value; LGD = Loss Given Default.
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1.4	 Scenario analysis—Modelling and results
Figure B-14: European Bank for Reconstruction and Development, TCFD report 2020 
(p. 18).
Demonstrating the output of scenario analysis can be a useful visual aid provided there 
is transparency around the data sources, methodology, and risk metrics.
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4.3 Assessment of climate-related 
credit risks

The EBRD identifies, assesses and manages climate-
related risks in the process of conducting due diligence, 
preparing and structuring individual transactions. 
Industry sector teams in Banking and, in particular, the 
GECA team consider how to mitigate climate risk by 
reducing carbon emissions and/or adapting to its effects 
through climate-resilient investments. These and other 
climate risks are assessed by Risk Management in the 
review stages and challenged further, as appropriate.

While the EBRD has a long history of considering and 
assessing climate risks at project level, these risks are 
now being reviewed as part of a more comprehensive 
climate risk-assessment process. This is to ensure that 
climate risk is assessed systematically across the Bank’s 
portfolio using a standardised approach. 

1) Carbon transition risk assessment

To facilitate the project-level assessment of climate-
related risks, the Bank developed an internal screening 
approach to better analyse its exposure to CT risk through 
the application of a CT score. These scores comprise: 
(i) an industry-specific assessment of CT risks based on 
a heatmapping approach developed by Moody’s Investor 
Service and adjusted by the Bank’s specialists; (ii) the 
EBRD’s internal assessment of a country’s preparedness 
and the impact of climate risk policy and regulatory 
changes; (iii) the tenor of the exposure; and (iv) a modifier 
(currently being developed).15

The Bank’s CT scores form a numerical heatmap of new 
projects, which is used to flag any potential high-risk 
exposures that require deeper, second-stage analysis. 
This second-stage analysis includes a combination of 
qualitative and quantitative assessments using select 
NGFS climate risk drivers. The CT scores are also used 
to indicatively assess the Bank’s existing portfolio 
exposures. Section 5.2 provides details of the Bank’s 
current and historical exposure to CT risk using CT scores. 

2) Physical climate risk assessment

The Bank also developed a proprietary PC risk-screening 
tool. The PC risk-screening tool assesses each client 
against different PC hazards, listed in Table 5. 

The Bank’s PC scores comprise: (i) a combination of 
the client’s industry sector sensitivity to PC hazards, 
(ii) the likelihood of those hazards occurring based on 
an analysis of the client’s core location coordinates; 
(iii) a tenor adjustment; and (iv) a modifier (currently being 
developed).16 The likelihood of these physical hazards 
occurring is based on a range of data, listed in Table 5. 
These data sources were chosen after a detailed review 
of the publicly available PC risk data.

These factors are combined to produce a score. High-
risk exposures are subject to a deeper, second-stage 
assessment of the potential effects of PC risk. Here, the 
Bank’s specialists will assess the impact and develop 
climate resilience plans, as required.

Category Chronic or acute PC hazard Data source

Temperature related Chronic Increasing mean temperatures Swiss Re – CatNet

Acute Extreme heat event World Bank – Climate Change 
Knowledge Portal (CCKP)

Wildfires Swiss Re – CatNet

Wind related Acute Extreme wind event Swiss Re – CatNet

Water related Chronic Increasing water stress WRI – Aqueduct

Sea-level rise Climate Central – Coastal Risk Screening Tool

Acute Drought World Bank – Climate Change 
Knowledge Portal (CCKP)

Flood Swiss Re – CatNet

Solid mass related Chronic Erosion Swiss Re – CatNet

Acute Extreme mass movement Swiss Re – CatNet

Table 5: PC hazards and data sources

16    At this stage, counterparties with numerous operational locations are assessed as diversified. 
The Bank’s PC client risk screening is similar to the process the Bank uses to assess a project’s 
alignment with the climate resilience goals of the Paris Agreement. The Bank plans to continue 
reviewing this approach, which may evolve further.

15    Industry-sector risk classifications are derived from the industry sectors classified by Moody’s 
(2020) as having very high, high or moderate risk for carbon regulation. The country CT assessment 
scores are derived from HSBC (2019). 

Alongside the scenarios used, financial institutions should demonstrate transparency 
in their data sources for physical risk analysis as demonstrated by the wide range of 
sources used below.

Figure B-15: Investec, Climate-related financial disclosures 2021 (p. 37)
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Being resilient enables us to anticipate, 
prepare for, respond and adapt to 
incremental change and sudden 
disruptions by having operational 
procedures in place with clear intent, 
coherence and appropriate resourcing. 
We maintain continuity through 
appropriate resilience strategies that 
cater for all disruptions, irrespective of 
the cause. These strategies include, 
but are not limited to, relocating 
the impacted business to alternate 
processing sites, the application of high 
availability technology solutions and 
ensuring physical solutions for critical 
infrastructure components.

We have a global footprint, with 
operations in South Africa and the UK 
with a workforce consisting of 7 889 
permanent employees. 

As such we need to understand the 
potential for business disruption caused 
by climate change to ensure that we 
can adapt and increase our resilience 
where appropriate.

During the COVID-19 pandemic we 
swiftly enabled >95% of staff across the 
world to work from home and increased 
health and safety protocols across all 
buildings including appropriate PPE and 
screening, spending £606k on direct 
operational infrastructure.

Within South Africa

We have offices in eleven locations, 
which may have a high risk to wildfires. 
This translates to a >50% chance of 
encountering weather that could support 
a significant wildfire possibly resulting in 
both life and property loss in any given year. 

Wildfire risk is mitigated through a 
combination of emergency response 
procedures with resilience measures 
in place at all our buildings.

Four locations are at a medium risk for 
coastal floods. This reflects a >20% 
chance of potentially damaging coastal 
flood waves occurring in the next 10 years.

Coastal floods are covered within our 
business continuity plans. We have 
resilience measures in place for severe 
floods which could affect our regional 
buildings and we consider the national 
government’s emergency response policy 
and protocols for coastal flooding.

Eight locations are at medium risk for 
extreme heat meaning that there is a 
>25% chance that at least one period 
of prolonged exposure to extreme 
heat, resulting in heat stress, will occur 
in the next five years.

We have appropriate heat management 
measures in place to manage the 
temperature within our buildings.

SQUARE METRE AT HIGH RISK TO WILDFIRES

SQUARE METRE AT MEDIUM RISK TO 
COASTAL FLOODS

SQUARE METRE AT MEDIUM RISK TO 
EXTREME HEAT

Square metre
86,058

Square metre
7,663

309

Square  metre
6,464

1,029

Climate impact on Investec

Climate change impact 
on our operations Within the UK

We have offices in 20 locations, 
seven of which are at high risk 
to wildfires. This translates to 
a >50% chance of encountering 
weather that could support 
a significant wildfire likely 
resulting in both life and 
property loss in any given year.

Wildfire risk is mitigated 
through a combination 
of emergency response 
procedures with resilience 
measures in place 
at our buildings.

 Fourteen locations are at 
high risk for coastal flooding 
that could lead to potentially 
damaging waves flooding 
the coast at least once in 
the next 10 years.

Coastal floods will be 
covered within our business 
continuity plans. We have 
resilience measures in place 
for severe floods which 
may affect our regional 
buildings and we consider 
the emergency response 
policy and protocols in place 
for coastal flooding.

SQUARE METRE AT HIGH RISK 
TO WILDFIRES

SQUARE METRE AT HIGH RISK 
TO COASTAL FLOODING

Square metre
22,086

320

Square metre
22,086
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We used climate data available from ThinkHazard* as a guidance to give us a general view of the hazards where our physical operations are located.

*	 A	tool	endorsed	by	the	Global	Facility	for	Disaster	Reduction	and	Recovery	(GFDRR)	and	the	World	Bank	group
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Figure B-16: AIB, Climate & environment report 2021 (p. 31)
Outline methodology of physical risk assessment for flooding of mortgage book, along-
side graphic showing flood risk across key geography.

PHYSICAL RISK - CLIMATE RISK HEATMAP
From a physical risk perspective, following a review 
of the relevant risks for Ireland and the UK (covering 
drought, fire, water stress, hurricanes and flooding), 
flood risk was deemed highest risk. Given the 
percentage of property related loans that AIB holds, 
(62% for residential mortgages and commercial real 
estate combined), this was agreed as the appropriate 
starting point for quantifying physical risk.

PHYSICAL RISK QUANTIFICATION
The physical risk quantification exercise focused 
on AIB's ROI residential mortgage book (51% of the 
Group's loan book) to begin to quantify the effect 
of flood risk, and went onto assess the commercial 
real estate book and AIB's own properties. 

A physical risk prototype has been developed to 
convert climate scenarios into scenario adjusted 
LTVs to understand the impact on house prices as a 
result of increased flooding frequency. As part of the 
physical risk scenario analysis, two Representative 
Concentration Pathways (RCPs)2, RCP 8.5 and RCP 2.6, 
have been applied to the ROI residential collateral data 
representing the ROI mortgage portfolio. The RCPs 
map to both CO₂ and temperature anomalies up to 
2100. The RCPs selected by AIB represent bookends 
to a range of possible climate scenarios, and are closely 
aligned to the Network for Greening of the Financial 
System (NGFS) scenarios being used by regulators for 
climate stress testing. RCP 8.5 is a hot house scenario 
whereas RCP 2.6 has a lower amount of CO₂ emissions 
representing an Orderly scenario. 

The physical risk prototype's methodology included 
the following steps: 

(i) Geolocation of the AIB residential mortgage book 
using latitude and longitude. Properties were matched 
to building, street, village, townland etc. based on 
address data available; 

ii) Flood data level projections (river, coastal, pluvial 
flooding, baseline & various RCPs) were obtained for 
each geo-location for a range of flood severities or 
"return periods" (e.g. flood projections for a 1-in-75 
return period characterise flood levels that would occur 
with a 1-in-75 year frequency). The flood data provided 
is on an undefended basis (other than standard 
sewage defences); the Office of Public Works (OPW) 
currently only permits members of the Insurance 
Institute of Ireland access their defended areas data. 
The flood projections for this range of return periods 
are then used to calibrate probability distributions with 
respect to flood levels for each property;

(iii) Determining the property type (detached, semi-
detached, bungalow etc);

(iii)“Vulnerability Functions”3 were then used to translate 
flood level distributions into probability distributions 
for “damage-ratios” (i.e. the cost of repairing flood 
damage, as a percentage of house prices). 

In the model, the insurance coverage ratio is set to 
94%, so that when a flood event occurs, 94% of the 
damage to the property is assumed to be covered by 
the insurer, and only 6% of the damage will cause a 
loss in the property value. This assumption is based on 
the discussions with the internal insurance team and 
market practices.

The scenario analysis was repeated for each scenario, 
for a selection of future horizons out to 2080. The 
analysis focused on less frequent but more severe flood 
events i.e. to calibrate flood probability distributions, 
higher frequency events were not considered as these 
would not tend to be characterised by flood levels that 
are too low to damage property. This approach was 
informed by guidance from the expert external 
provider of flood risk data, with regard to insurance 
industry practice.

Based on this approach, analysis indicates that (as 
we might expect) various locations will be subject 
to higher levels of flooding, more frequently in the 
future and that the severity/ frequency of flooding is 
more adverse under the "hot house" RCP 8.5 scenario. 
Under a hot house scenario every location will have 
higher flooding risk, however, based on the way data 
has been aggregated in the analysis and flood depth 
thresholds that have been applied, only 143 out of 
3,400 electoral districts show higher flood risk.

With respect to understanding the current flood zone, 
AIB mortgage lending process requires all properties
to be insured, and, flood risk is assessed as part of the 
insurance process which mitigates AIB's exposure
in the main. Insurance cover can be provided with no 
flood risk cover, however in these instances, both the
bank and the customer accept no flood risk cover is
in place.

Map 1: High level overview of Electoral Divisions ("ED") 
with significant flood risk (i.e.>25cm) in 2080 RCP 8.5 
1-in-200 year return period

0 high risk properties

1-25

26-100

>100

# AIB properties per ED with high flood risk

Note – this is an undefended view of risk and will change when 
additional data on flood defences and infrastructure mitigants are 
incorporated. As data improves to include these mitigants and as 
additional flood defence infrastructure is put in place, the overall 
flood risk should reduce. 

2. RCP scenarios were initially used in the Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (AR5 - 2013). These have been further refined as 
Shared Socio-economic Pathway (SSP) scenarios in the IPCC Sixth Assessment Report (AR6 - 2021). SSP scenarios use the same reference numbers as RCPs, including 2.6 
and 8.5, in order to provide read across to RCP scenarios. Overall, SSP scenarios remain broadly aligned to corresponding RCP scenarios in terms of amount of warming to 
2100. From a climate modelling perspective, the World Climate Research Programme (WCRP) Coupled Model Intercomparison Project 5 (CMIP5) uses RCP scenarios and 

3. Vulnerability Functions used in the scenario analysis are constructed and provided by JBA. JBA is a leading provider of flood risk data & models in the Republic of Ireland & UK. 
JBA data is used extensively in the insurance sector to price property insurance premiums. They are validated from a variety of sources, including insurance claims histories 
(segmented across building types and flood type), academic/scientific literature and post-flood loss site surveys which are used to accurately assess and calibrate the level of 
damage caused by flooding Coupled Model Intercomparison Project 6 (CMIP6) uses SSP scenarios. The modelling committee is almost universally using CMIP5 and RCP scenarios.
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PHYSICAL RISK - CLIMATE RISK HEATMAP
From a physical risk perspective, following a review 
of the relevant risks for Ireland and the UK (covering 
drought, fire, water stress, hurricanes and flooding), 
flood risk was deemed highest risk. Given the 
percentage of property related loans that AIB holds, 
(62% for residential mortgages and commercial real 
estate combined), this was agreed as the appropriate 
starting point for quantifying physical risk.

PHYSICAL RISK QUANTIFICATION
The physical risk quantification exercise focused 
on AIB's ROI residential mortgage book (51% of the 
Group's loan book) to begin to quantify the effect 
of flood risk, and went onto assess the commercial 
real estate book and AIB's own properties. 

A physical risk prototype has been developed to 
convert climate scenarios into scenario adjusted 
LTVs to understand the impact on house prices as a 
result of increased flooding frequency. As part of the 
physical risk scenario analysis, two Representative 
Concentration Pathways (RCPs)2, RCP 8.5 and RCP 2.6, 
have been applied to the ROI residential collateral data 
representing the ROI mortgage portfolio. The RCPs 
map to both CO₂ and temperature anomalies up to 
2100. The RCPs selected by AIB represent bookends 
to a range of possible climate scenarios, and are closely 
aligned to the Network for Greening of the Financial 
System (NGFS) scenarios being used by regulators for 
climate stress testing. RCP 8.5 is a hot house scenario 
whereas RCP 2.6 has a lower amount of CO₂ emissions 
representing an Orderly scenario. 

The physical risk prototype's methodology included 
the following steps: 

(i) Geolocation of the AIB residential mortgage book 
using latitude and longitude. Properties were matched 
to building, street, village, townland etc. based on 
address data available; 

ii) Flood data level projections (river, coastal, pluvial 
flooding, baseline & various RCPs) were obtained for 
each geo-location for a range of flood severities or 
"return periods" (e.g. flood projections for a 1-in-75 
return period characterise flood levels that would occur 
with a 1-in-75 year frequency). The flood data provided 
is on an undefended basis (other than standard 
sewage defences); the Office of Public Works (OPW) 
currently only permits members of the Insurance 
Institute of Ireland access their defended areas data. 
The flood projections for this range of return periods 
are then used to calibrate probability distributions with 
respect to flood levels for each property;

(iii) Determining the property type (detached, semi-
detached, bungalow etc);

(iii)“Vulnerability Functions”3 were then used to translate 
flood level distributions into probability distributions 
for “damage-ratios” (i.e. the cost of repairing flood 
damage, as a percentage of house prices). 

In the model, the insurance coverage ratio is set to 
94%, so that when a flood event occurs, 94% of the 
damage to the property is assumed to be covered by 
the insurer, and only 6% of the damage will cause a 
loss in the property value. This assumption is based on 
the discussions with the internal insurance team and 
market practices.

The scenario analysis was repeated for each scenario, 
for a selection of future horizons out to 2080. The 
analysis focused on less frequent but more severe flood 
events i.e. to calibrate flood probability distributions, 
higher frequency events were not considered as these 
would not tend to be characterised by flood levels that 
are too low to damage property. This approach was 
informed by guidance from the expert external 
provider of flood risk data, with regard to insurance 
industry practice.

Based on this approach, analysis indicates that (as 
we might expect) various locations will be subject 
to higher levels of flooding, more frequently in the 
future and that the severity/ frequency of flooding is 
more adverse under the "hot house" RCP 8.5 scenario. 
Under a hot house scenario every location will have 
higher flooding risk, however, based on the way data 
has been aggregated in the analysis and flood depth 
thresholds that have been applied, only 143 out of 
3,400 electoral districts show higher flood risk.

With respect to understanding the current flood zone, 
AIB mortgage lending process requires all properties
to be insured, and, flood risk is assessed as part of the 
insurance process which mitigates AIB's exposure
in the main. Insurance cover can be provided with no 
flood risk cover, however in these instances, both the
bank and the customer accept no flood risk cover is
in place.

Map 1: High level overview of Electoral Divisions ("ED") 
with significant flood risk (i.e.>25cm) in 2080 RCP 8.5 
1-in-200 year return period

0 high risk properties

1-25

26-100

>100

# AIB properties per ED with high flood risk

Note – this is an undefended view of risk and will change when 
additional data on flood defences and infrastructure mitigants are 
incorporated. As data improves to include these mitigants and as 
additional flood defence infrastructure is put in place, the overall 
flood risk should reduce. 

2. RCP scenarios were initially used in the Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (AR5 - 2013). These have been further refined as 
Shared Socio-economic Pathway (SSP) scenarios in the IPCC Sixth Assessment Report (AR6 - 2021). SSP scenarios use the same reference numbers as RCPs, including 2.6 
and 8.5, in order to provide read across to RCP scenarios. Overall, SSP scenarios remain broadly aligned to corresponding RCP scenarios in terms of amount of warming to 
2100. From a climate modelling perspective, the World Climate Research Programme (WCRP) Coupled Model Intercomparison Project 5 (CMIP5) uses RCP scenarios and 

3. Vulnerability Functions used in the scenario analysis are constructed and provided by JBA. JBA is a leading provider of flood risk data & models in the Republic of Ireland & UK. 
JBA data is used extensively in the insurance sector to price property insurance premiums. They are validated from a variety of sources, including insurance claims histories 
(segmented across building types and flood type), academic/scientific literature and post-flood loss site surveys which are used to accurately assess and calibrate the level of 
damage caused by flooding Coupled Model Intercomparison Project 6 (CMIP6) uses SSP scenarios. The modelling committee is almost universally using CMIP5 and RCP scenarios.
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Figure B-17: Macquarie, Macquarie and climate change: TCFD implementation 
progress and scenario analysis (p. 15)

The chart below shows how the bank maps physical risks onto financial valuation driv-
ers in the case of wind farms. This can be useful in showing the methodology behind 
analyses.

There is uncertainty in the projections of future changes 
in climate hazards derived from these models due to 
the significant complexity of earth systems, knowledge 
gaps and computational limitations, with some hazard 
variables such as increasing temperature and rising sea 
levels projected with higher confidence than changes in 
acute events such as floods or windstorms.

Our analysis used a prototypical asset approach, 
meaning that we selected representative asset - 
geography combinations from our portfolio to provide 
insights and support physical scenario analysis for our 
current infrastructure equity exposures, whilst allowing 
the analysis to support future investment decision 
making. The analysis considered potential transmission 
channels to identify relevant climate-related hazards, 
the mechanisms through which these could impact the 
assets both during construction and operations, and the 
associated relevant valuation drivers for our financial 
models.

We observed limitations in our ability to quantify the 
impact of some transmission channels. In part this was 
a result of using the prototypical asset approach where 
detailed asset specific analysis was not undertaken, 
however it was also a reflection of insufficient scientific 
data or research available to allow quantification of 
material uncertainty in relation to some impacts. Where 
quantification of impacts was unavailable, qualitative 
analysis was considered.

TRANSMISSION CHANNELS LINKING CLIMATE HAZARDS TO FINANCIAL VALUATION DRIVERS (WIND ENERGY EXAMPLE)

Hazards Transmission channels
Impacts to 
valuation drivers

Changes to 
windstorms

Wind turbine damage/
failure

Outage to repair ● Plant yield

Physical damage ● O&M cost

Changes in 
rain / ice conditions

Erosion of turbine blades
● Plant yield

● O&M cost

Ice accumulation on blades ● Plant yield

Changes in average 
wind speed

Reduced power output
● Plant yield

Impact on contracts ● O&M cost

Increased power output
● Plant yield

Greater wear and tear ● O&M cost

Sea level rise / 
increased windstorms Impact on foundations ● Plant life

● Quantified impacts  ● Qualitative / narrative  
Source: Extract of transmission channels diagram for wind energy produced by Willis Towers Watson

Scenario analysis | 15

Note: O&M = Operation & Maintenance.
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Figure B-18: Macquarie, Macquarie and climate change: TCFD implementation progress and scenario analysis (p. 16)
Summary of inputs to and outcomes from physical risk scenario analysis of exposure to wind farms is a useful description of the scenar-
ios used, the physical impacts, and how they translate into business impacts. 
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Figure B-19: ING, Climate risk report 2020 (p. 21)
The output, shown below, from an analysis of heat stress impacts, shows the geograph-
ical reach of the analysis and specifies the semi-quantitative risk category thresholds in 
terms of degrees Celsius.
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2.	 Risk Management

2.1	 Risk identification and assessment
Figure B-20: Bank of America, Responsible growth and a low-carbon economy (p. 15)
Mapping of the impact of physical climate risks across banking risks
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Figure B-21: Lloyds Banking Group, Climate report 2021 (p. 55)

Climate Report 2021Lloyds Banking Group 55

Risk management 

Key climate risks across the Group’s risk taxonomy

We have mapped how examples of 
the Group's key risks from climate 
change, as outlined on page 14, 
impact across the different risk types 
within the Group’s risk taxonomy. 
While the majority of the Group’s 
principal risks are impacted in different 
ways, we have focused on the impact 
for the most material risk types, 
outlined on the right.

These examples are useful to understand some of 
the key risks for the Group across its risk taxonomy; 
however, this is not an exhaustive view of all the 
potential climate risks across the Group’s other 
principal risks. Some other considerations include:
• Strategic risk – Given its interconnected nature, a 

number of the impacts which crystallise in other 
principal risks will also result in strategic risks. In 
these cases, the impacts have been detailed 
against that affected principal risk

• Market risk – A number of physical and transition 
risks outlined above under credit risk may also 
impact market risk factors

• Model risk and Data risk – These are both areas 
of elevated risk given the limitations in the data 
available and infancy of the models currently 
used to assess climate risk

• Capital risk – Potential second-order impacts 
across other risks could adversely impact the 
Group’s capital position

Examples of climate change impacts across other principal risks 

Key risk types impacted Driver Examples of key risks for Lloyds Banking Group

Strategic Reputation • Failure to deliver or sufficiently drive change through the Group’s net zero strategy, relating to its financed activities and own operations

Credit Policy & Legal 
Technology
Market
Reputation
Physical (Acute / Chronic)

• Impacts from new and existing government policies, for example, around energy efficiency standards or the transition to electric vehicles 
• New technology and availability of electric vehicles reduce valuation of existing vehicles 
• Unproven new technologies required across other sectors in order to reduce emissions
• Reduction in asset and company valuations reflecting changes in customer demand, impacting the Group’s lending
• Increased costs from sustainable materials for Commercial Banking customers
• Adverse coverage of the Group’s exposure to high emissions sectors
• Flood damage to properties or coastal erosion, impacting our Retail Mortgage business or Commercial Real Estate portfolio
• Reduced production for Commercial Banking customers as a result of higher temperatures and/or changing weather patterns, for example, 

lower food or crop yields

Market Market
Physical (Chronic)

• Reduction in asset and company valuations reflecting changes in customer demand, impacting the Group’s markets/trading business, 
investments and equities

• Changes in longevity of the Group’s pension scheme members

Insurance 
underwriting

Physical (Acute / Chronic) • Potential for increased levels of General Insurance claims due to damage to property caused by changes to weather patterns and climate (e.g., 
flood, storm, coastal erosion)

Conduct Reputation
Policy & Legal

• Conduct risk implications from the Group’s role in the transition, including potential impacts on mortgage customers, specific sectors, 
insurance and investment products

• The Group’s climate-related disclosures are considered to be either insufficient or misleading, including potential 'greenwashing’ in product 
communications

Operational 
resilience 

Physical (Acute) • Damage to properties and systems within the Group estate, resulting in disruption to the Group’s services to customers
• Disruption to services provided by the Group’s suppliers

Regulatory &  
Legal

Policy & Legal • The Group’s climate-related disclosures are considered to be either insufficient or misleading, including potential 'greenwashing’ in product 
communications

• Evolving regulatory standards for the Group’s operations
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Outline mapping of climate risks onto principal banking risks
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2.2	 Risk management process
Figure B-22: Lloyds Banking Group, Climate report 2021 (p. 57)
Mapping of climate change risks across an organisation’s risk management policies, 
identifying risk management measures, and how far they have been implemented, 
including the management of physical risks under mortgage crdit risk policy. Climate Report 2021Lloyds Banking Group 57

Credit risk
Introduction to credit risk
We have continued to strengthen our capabilities 
and abilities for identifying, assessing and managing 
climate-related risks, recognising that climate 
change is likely to result in changes in the credit risk 
profile and outlook for our customers, the sectors 
we operate in and collateral/asset valuations. Our 
risk appetite for managing climate risk is outlined 
in our external sector statements, and forms one 
of the ways we manage and control climate risk.

Lloyds Banking Group has 12 external sector 
statements that apply to the Group’s activities which 
reflect the approach we take to the risk assessment 
of our customers. These sector statements 
outline what types of activities we will and will not 
support. Lloyds Banking Group’s external sector 
statements are publicly available on on the Group 
Responsible Business Download Centre.

Credit risk policies 
Climate and sustainability risk have been key 
considerations in the credit assessment process in 
recent years and we continue to deepen the 
integration of climate risk considerations into our 
credit risk processes. The table opposite details the 
way climate risk and sustainability have been 
considered in our credit policies and products.

As we embed climate risk into our credit risk 
management framework, we are continuing to 
assess how climate risk is reflected in our Group 
credit risk policies and sector appetites over the 
short, medium and long-term to ensure climate-
related risks are managed appropriately. Regular 
updates are submitted to the Group Risk Committee 
and Board Risk Committee to ensure awareness of 
the risk profile and work undertaken to align to 
future strategy and regulatory requirements.

Risk management 

Managing climate risks: credit risk

Risk management  
in Commercial Banking 
We have continued to embed climate risk 
assessment into our credit risk management 
framework to ensure that climate-related risks are 
considered for all Commercial Banking customers 
that bank with us, with specific commentary in  
new and renewal credit applications where total 
limits exceed £500,000 (excluding automated 
renewal processes).

As part of our Relationship Managers' regular 
client engagement activities, we have embedded 
climate risk as a key discussion point into 
mainstream processes and activities to support 
the identification of climate-related risks and 
opportunities associated with the clients' 
business and the sector in which they operate. 
This enables us to gather data and understand 
the risk profile of our clients, their sectors and 
our portfolio, which enhances our ability to help 
clients identify and navigate climate-related risks.

We have also been embedding climate-related risks 
into all of our policy and sector reviews to ensure that 
climate is covered from a policy perspective but also 
to ensure that we provide the necessary guidance to 
our colleagues to support their client engagement 
and ensure physical and transition risks are 
considered. This will continue to be undertaken as 
we move forward and our understanding is 
informed and data becomes more available.

Reputational risks
To further ensure that climate-related risks 
are assessed and understood, the Group’s 
Reputational Risk Policy was launched in 
January 2021. It defines a formal process for 
identifying and monitoring reputational risk in 
Commercial Banking. This includes any potential 
climate and environmental risks such as trade 
in goods with heightened environmental risks 
and can also assess historic environmental 
incidents appertaining to the clients we fund.

Where reputational risks are identified, the 
policy outlines the governance requirements 
to understand the nature and magnitude 
of these risks including alignment to risk 
appetite and climate risk strategy.

Consideration of sustainability and climate risk in our credit policies 

Policy 
Segment 
coverage Risks addressed Key controls / mitigation measures included in the policy

Status of 
implementation

Group Credit 
Risk Policy 

Group-wide Climate and 
sustainability 
risks 

1. Sustainability Risk – Must be considered for all new/renewal credit 
applications (thresholds apply). 

2. Equator Principles - Must be adhered to for all Project Finance/Project-
related facilities. 

3. Collateral/Valuations – Due regard must be paid to sustainability/
environmental legislation.

Implemented

Commercial 
Banking Credit 
Framework 
Policy 

Commercial 
Banking

Climate and 
sustainability 
risks 

1. External Sector Statements – All business must comply with external sector 
statements.

2. Sustainability Risk – As above, and including understanding of clients 
approach to transition/physical risks, reduction of greenhouse gases, 
stranded assets and compliance with relevant legal/regulatory ESG 
requirements.

3. Environmental Risk Assessment – Completed for relevant clients/ 
transactions.

4. Soft Commodities Compact – Adhere to standards of compact. 
5. Equator Principles – As above.
6. Counterparty Level Risk Assessment – Use assessment (where available) to 

inform credit profile for new/renewal applications.

Implemented/ 
Counterparty 
Level Risk 
Assessment 
– ongoing 
development

Commercial 
Banking ESG 
Credit Risk 
Policy 

Commercial 
Banking

Climate and 
sustainability 
risks 

Encapsulates all climate and sustainability risk requirements in one policy, 
expanding on the activities expected of the business and credit.

New policy – 
published in 
Dec-21

Commercial 
Banking Sector 
Policies

Commercial 
Banking

Climate and 
sustainability 
risks 

Sustainability guidance/mandatory requirements are being embedded into 
all appropriate sector policies, in particular high carbon intensive sectors 
identified as part of the sector review process, as detailed on page 61, e.g. oil 
and gas, utilities, automotives etc.

Embedded into 
>15 policies, with 
further policies in 
scope for 2022

Mortgage  
Credit Risk  
Policy 

Retail Energy 
efficiency and 
physical risks

1. EPC Controls – In place for buy-to-let properties, to ensure all lending 
meets regulatory requirements.

2. Physical Risk – Exposure to physical risks (such as flooding) considered in 
our mortgage origination criteria/property valuation process. To help 
determine the adequacy of mitigation/abatement measures, higher-risk 
cases are subject to a thorough site inspection by technical experts (also 
considered within Commercial Real Estate policies). 

Implemented

Motor Credit 
Policies

Retail Transition risk EV strategy fully aligned with Risk Motor policy to ensure the pace and quality 
of growth is understood and regularly reviewed to ensure risks remain within 
appetite.

Implemented
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Notes: EPC = Energy Performance Certificate; ESG = Environmental, Social, Governance; EV = Electric 
Vehicles.
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Figure B-23: Standard Chartered, Facilitating climate action where it matters most (p. 49)
Materiality assessment in terms of physical risk impact on credit risk (Consumer, Private, and Business Banking [CPBB]). This example 
is taken from the Risk Management section of the bank’s report, as it goes on to show how the bank is managing those physical risks 
and how they are integrated into the overall risk management framework. 

B. Consumer, Private and Business Banking (CPBB)
Climate risk becomes a credit risk when weather events, increasing in frequency and severity due to climate change, 
damage property accepted as security or collateral for our lending programmes.

Figure 36: Areas of credit risk identified as impacted by climate-related physical risks

Climate risk drivers
Potential impacts to credit-
worthiness of some borrowers 

Existing credit risk mitigation measures in 
place which inherently address climate risk 

Additional climate risk-specific 
actions being undertaken

Impact of 
physical risk  
on collaterals

Potential for decrease in 
collateral/asset valuation, 
leading to increased PD and 
Loss Given Default (LGD) 

• Impacts of acute weather risks 
such as property damage 

• Loss of insurance coverage or 
increase in insurance 
premiums to account for 
future climate change

• Established collateral management processes with periodic 
monitoring and oversight

• For new loans, robust property valuation process

• Geographic diversification and low average loan to value (LTV) 
ratios (around 45 per cent), which allows headroom to absorb 
decreases to property valuation

• Periodically refreshed Credit Approval Documents (CADs) that 
help in establishing risk acceptance criteria for our portfolios in 
each market

• Quarterly Portfolio Quality Reviews (PQR) to review the outlook 
of the economic and operating environment, portfolio quality 
indicators, and performance against risk appetite triggers and 
thresholds

• Capital adequacy is ensured through both pillar 1 (majority of 
which is informed by Internal Ratings Based models) and pillar 2 
capital requirements (driven by severe but plausible stress 
scenarios, typically a 5-year scenario covering macroeconomic 
shocks and downturn)

• While mortgages are typically long tenor products, the average 
actuarial tenor is around 5-7 years, which allows us time to 
update our strategy should physical risks deteriorate rapidly

• Completed analysis of 
physical risk profile for 
majority of residential 
mortgage portfolios at a 
property level

• Over 2021, initiate coverage of 
of physical risk concentration 
in mainstream retail risk 
reporting forums (such as 
PQR), and discuss necessary 
adaptation measures

• By end of 2021, leverage the 
physical risk insights in the 
periodic refresh of CADs to 
inform location strategy

• Over 2021, expand the 
understanding of impact of 
adaptation measures on 
physical risk ratings and the 
potential financial impact 
through collateral valuation 
impact

B1. Analysis of gross physical risk for single market
For each market, property addresses for our residential 
mortgage portfolio were converted to geocodes (latitude 
and longitude), which were run through the Munich Re tool. 
Case study 8 includes the results for our Singapore mortgage 
portfolio, which covers approximately USD12 billion in loans 
outstanding as at December 2020.

B2. Analysis of gross physical risk across markets
We replicated the analysis across six of our residential 
mortgage portfolios, covering c. 60 per cent of our total 
residential mortgage exposure. The quality of geocoding can 
be impacted by the data quality of addresses, but for all 
portfolios we were able to find geocodes with a high degree 
of confidence for more than 80 per cent of accounts. 

Detailed results are provided in Figure 61 on page 74. 
In summary, all markets assessed as examples had less than 
25 per cent of exposure (loan outstanding amount) exposed 
to extreme flood risks, and wildfire risks were low across all the 
markets. Taiwan was assessed to have extreme exposure to 
storm risks. However, as previously explained, this is not a 
material cause for concern as it is driven by several factors 
including the overall region’s exposure to tropical storms – 
therefore not unique to our mortgage portfolios – and the fact 
that adaptation measures such as recency and quality of 
construction and insurance coverage are not factored 
into the results. 

B1 
Analysis of gross physical risk 
for single market

B4
Approach to stress testing 
and capital adequacy 

B2
Analysis of gross physical risk 
across markets

B3
Using the analysis to 
strengthen BAU risk 
management

Figure 37: Summary of our climate risk-specific approach for CPBB credit
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Figure B-24: Standard Chartered, Facilitating climate action where it matters most (p. 47) 
A key component of managing climate risks for banks is client engagement. The exam-
ple below shows output from a client engagement questionnaire, including physical risks.

Case study 7

Example of a client-
level climate risk 
assessment for physical 
and transition risk using 
scenario analysis

We are developing the scoring mechanism that underpins the 
client level assessment. This case study is a working example 
of our approach, using one client as an example. To derive 
meaningful risk differentiation across our portfolio we need to 
complete the initial results for the top 2,000 corporate clients. 
The scores noted in this case study are therefore indicative.

Preliminary results are for a large international oil 
and gas company with assets across the globe.

The scoring shown is based on the results after the 
client has been assessed against the 5 pillars of the 
client risk assessment framework described in A1.

Physical risk profile with a focus on flood risk

Flood Risk Score – Distribution
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Disorderly Transition

PD migration in a disruptive disorderly 
transition scenario

PDs are significantly impacted once carbon price crosses $200 threshold, 
which is reflected in the low gross transition risk score above.

Standard Chartered — Task Force on Climate-related Financial Disclosures 2020 47

Introduction
1. G

overnance
2. Strategy 

3. Clim
ate risk toolkit

4. Risk
5. M

etrics and Targets
6. A

ppendices

Introduction
1. G

overnance
2. Strategy 

3. Clim
ate risk toolkit

4. Risk
5. M

etrics and Targets
6. A

ppendices

Notes: PD = Probability of Default; WAPD = Weighted Average Probability of Default



Physically Fit?	 83
Appendix B. Case studies

Figure B-25: Standard Chartered, Facilitating climate action where it matters most (p. 52) 
Physical climate impacts on a financial institution’s own operations should be included in a climate risk disclosure report.

Operational Risk
We define operational risk as the potential for loss resulting from inadequate or failed internal processes and systems, human 
error, or from the impact of external events. We have prioritised climate-related physical risks in the context of operational risk.

Figure 38: Areas of operational risk identified as impacted by climate-related physical risks

Climate risk drivers
Potential impacts to 
areas of operational risk 

Existing operational risk mitigation measures 
in place which inherently address climate risk 

Additional climate risk-specific 
actions being undertaken

Physical risk 
impacts on our 
premises and 
physical assets

Extreme floods or storms 
impacting our offices or 
branches, leading to repair 
costs, regulatory penalties and 
employee safety concerns

Structural mitigation: each building typically has structural 
adaptation plans (e.g. most buildings exposed to extreme 
flooding include a basement to partially mitigate impacts 
of flash flood)

Financial mitigation: we have extensive buildings insurance  
in place

Completed physical risk 
profiling of all our operating 
locations (branches and 
offices), and discussed the risk 
profile at various risk 
committees

Included physical risk 
quantification as part of our 
new building acquisition 
checklist, meaning physical risk 
is explicitly considered for any 
new building that we acquire 
globally

Physical risk 
impacts on our 
client service 
processes

Extreme floods or storms at 
multiple locations impacting our 
business continuity plans with 
consequent impact to services 
we provide to clients (e.g. 
transaction processing)

Our critical operating locations have business continuity plans 
which include alternative geographically diversified sites (e.g. 
there are plans for critical processes out of Chennai to split 
operational delivery between Bangalore, Kuala Lumpur or Tianjin) 

Approach to be developed over 
2021, leveraging our physical 
risk assessment capabilities

Physical risk 
impacts on 
critical third-
party vendor 
services

Extreme floods or storms 
impacting the location from 
which our critical third parties 
provide their services (including 
back-up locations and their 
business continuity plans)

Critical third parties are required to have their internal business 
continuity plans

In addition to the risk mitigation actions set out in Figure [37], it is also worth noting that the Group leases many of its sites; 
therefore, the impacts of physical risk are not quite as consequential as were they owned assets. For example, any necessary 
repair costs will be borne by the owners of the building. Finally, through our ICAAP, various scenarios and associated costs are 
explored. Any severe but plausible financial impact is then considered in capital planning. 

Figure 39: Our approach for identifying, quantifying and managing physical risks to our own operations

A 
Analysis of gross risk 
profile at single location 

D
Using the analysis to 
strengthen BAU risk 
management

E
Approach to stress 
testing and capital 
adequacy 

B
Analysis of gross 
physical risk across all 
our operating locations

C
Analysis of forward-
looking gross physical 
risk

A. Analysis of risk profile at single location
Each individual building address was converted to latitude/longitude using our proprietary geocoding algorithm, prior to 
running the risk assessments. Each location was then risk-scored for a range of hazards including flood, storms and wildfire. 

Figure 40: Single location assessment of our head office in Hong Kong 
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2.3	 Integration of climate risk into risk management frameworks
Figure B-26: Barclays PLC, Climate-related financial disclosures 2021 (p. 32)
Framework showing integration of climate risks (both physical and transition) into the overall climate risk framework, including who is 
responsible for managing each of these risks.

Risk management continued

Climate change, being a unique phenomenon and a 
driver of risks, may lead to economic and operational 
impacts and may increase the likelihood or severity of 
other risks, for example:

	■ cyclical: amplifying economic cycles, including 
deeper troughs

	■ structural: macroeconomic shifts as economies 
transition to a low-carbon economy, driven by: 
regulatory tightening; introduction and deepening 
of carbon pricing mechanisms, including carbon 
taxes; emission trading schemes and technology 
evolution; and as the climate system changes

	■ potential for tail risks and tipping points, for example 
from chronic physical risks that are not currently 
clearly understood. This might include impacts from 
lack of access to clean water, mass human migration 
due to inhospitable conditions, biodiversity and 
ecosystem services loss, second order impacts on 
food chain, or conflict resulting from competition for 
environmental resources.

Enterprise Risk 
Management Framework 
The ERMF sets the strategic approach for risk 
management across the firm by defining standards, 
objectives and responsibilities for all areas of the Group. 
The ERMF is complemented by frameworks, policies 
and standards which are aligned to individual Principal 
Risks. Risks arising from climate change materialise 
through various channels: 1) through the financial 
services and support we provide to customers and 
clients who may be exposed to the risks of climate 
change; 2) the operation of our own infrastructure, 
business and premises which may be exposed to 
both transition and physical risk; and 3) through 
reputational risk to Barclays if the company is not 
seen to be adequately supporting the transition to 
a low-carbon economy.

Table below sets out how climate risk, in addition to becoming a principal risk from 2022, is integrated across Barclays using the ERMF aligned Climate Risk Framework, Climate 
Change Financial Risk and Operational Risk Policy (CCFOR) and the Climate Change Standard. These key processes are further described in this section of the report.

Governance

Responsibilities

Enterprise Risk Management Framework (ERMF)

Climate Risk Framework

Climate risk

Climate Change Financial Risk and Operational Risk Policy Climate Change 
Standard

Credit risk Market risk Treasury and capital risk Operational risk Reputation risk

	■ Provide climate horizon 
scanning information and 
emerging trends to BRC 
and Principal Risk Leads.

	■ Recommend risk appetite 
statement, constraints 
and exclusions to BRC.

	■ Define areas of concern 
and recommend scenario 
analysis priorities.

	■ Lead the development of 
climate-specific risk 
methodologies 

	■ Interpret stress test 
results for relevance as 
drivers of risk 

	■ Review and challenge risk 
type approaches and 
support consistency 
across risk types

	■ Aggregate and monitor a 
central climate risk view 
across in scope risk types 

	■ Review individual 
obligors’ exposure 
using Climate 
Change Lens.

	■ Consider Climate 
Change risk 
appetite in 
relevant countries 
and portfolios.

	■ Include in the 
Internal Capital 
Adequacy 
Assessment 
Process (ICAAP).

	■ Oversight by Retail 
and Wholesale 
Risk Management 
Committees, and 
Board Risk 
Committee.

	■  Identify and 
assess climate-
related risk factors.

	■ Apply stress 
scenarios, assess 
stress losses and 
set risk limits.

	■ Include in ICAAP.
	■ Oversight by 

Market Risk 
Committee and 
Board Risk 
Committee.

	■ Identify exposure to 
climate risk.

	■ Consider key 
indicators and limits 
to support risk 
management. 

	■ Include in ICAAP 
and Internal Liquidity 
Adequacy 
Assessment 
Process (ILAAP).

	■ Oversight by 
Treasury & Capital 
Risk Committee and 
Board Risk 
Committee.

	■ Integrate climate 
change across 
different risk 
categories, e.g. 
Resilience and 
Premises.

	■ Include climate 
change within risk 
assessment 
processes 
including Strategic 
Risk Assessment.

	■ Outline minimum 
requirements and 
controls for 
Reputation Risk 
management 
relating to client 
relationships or 
transactions. 

	■ Outline the 
expected business 
behaviours in 
relation to these 
issues.

	■ Outline the 
approach to 
enhanced due 
diligence. 

Ownership Climate Risk 
Accountable Officer

Credit Risk
Accountable Officer

Market Risk 
Accountable Officer

Treasury & 
Capital Risk 

Accountable Officer

Operational Risk
Accountable Officer

Group Head of 
Sustainability

Read more on page 33 Read more on pages 
35-37

Read more on pages 
37-38

Read more on pages 
38-39

Read more on pages 
39-40

Read more on pages 
40-41

Barclays PLC 
home.barclays/annualreport32  

 Barclays PLC Climate-related Financial Disclosures 2021

Governance Strategy Risk management Metrics and targetsScenario analysis

Note: BRC = Board Risk Committee.
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3.	 Metrics and Targets
3.1	 Metrics
Figure B-27: Natwest Group PLC, 2021 Climate-related disclosures report (p. 63)
Mapping of flood risks across the organisation’s property portfolio, showing metric: 
percentage of regional property portfolio at high/very high risk. The definitions of high/
very high risks should be clearly given in the description.

Flood risk
The map opposite represents the proportion of UK properties at high and 
very high risk of flood, as a percentage of Retail Banking mortgage lending. 
The flood analysis presented is based on present day risk levels which take 
into account the probability of flood events occurring, and covers c.97% of the 
Retail Banking mortgage book.

On a total volume basis, Retail Banking mortgages at high risk of flooding 
are 3.1% of the portfolio and those at very high risk are 0.1% of the portfolio. 
This is comparable to the overall UK volume-based analysis with high of 3.0% 
and very high of 0.1%.

Data for flood risk analysis: We are using the Airbus Geospatial Financial Hub 
(GFH) to analyse the potential financial impact of climate change on individual 
properties in the Retail Banking mortgage portfolio. The GFH combines detailed 
data from multiple sources to enable assessment of climate change impacts 
at individual property level. Risks analysed include surface flooding, rivers, 
ground water as well as coastal flooding and clay-related shrink-swell. Airbus 
gathers multiple geospatial datasets, derived from industry specialists including 
Ordnance Survey, JBA Risk Management and Property Risk Inspection. It also 
calculates the physical risks to properties now and as global temperatures rise 
using climate data from the UK Climate Projections 2018 (UKCP18).

Flood scores: JBA model flood hazard by looking at the four different types 
of flooding (surface water, ground water, coastal and river) and calculating 
the frequency and depth of flooding nationally to derive flood maps. Flood 
defences are considered where available. Flood scores, based on JBA’s flood 
matrix, are allocated per property based on the potential flood damage to 
property dependent on the type, frequency and depth of flooding modelled 
across different return periods; for example, coastal flooding will involve salt 
water, which can cause more property damage than river flood water and 
therefore has a higher score than the equivalent river flood score. The scoring 
ranges from 0 to 53, with 0 being lowest and 53 being the highest risk. JBA’s 
flood scores in the UK are widely used by insurers, lenders, property search/
conveyancers and valuation surveyors, providing a consistent view across the 
whole homebuying and property management process. We have included 
properties with a score of 11 and above within the high risk category and 
those with a score of 31 and above within the very high risk category after 
flood mitigants are taken into account. We understand this basis to be 
consistent with insurers’ assessment and grading of high flood risk.

(*) Within the scope of EY assurance. Refer to page 1.

Proportion of properties at high and very high risk of flooding, by region(*)

The shades in the image represent the level of flood risk in the region based on 
value of lending and proportion of properties at high and very high risk of flood, 
with lightest (yellow) being the lowest and darkest (purple) being the highest.

North West
% of total mortgage 

lending: 9.5%
% of regional lending 

at high risk: 2.4%
% of regional lending 

at very high risk: 0.1%

North East
% of total mortgage 
lending: 2.2%
% of regional lending 
at high risk: 1.2%
% of regional lending 
at very high risk: 0.1%

Scotland
% of total mortgage 
lending: 6.8%
% of regional lending 
at high risk: 3.2%
% of regional lending 
at very high risk: 0.3%

Yorkshire and 
The Humber
% of total mortgage 
lending: 5.6%
% of regional lending 
at high risk: 4.2%
% of regional lending 
at very high risk: 0.0%

East Midlands
% of total mortgage 
lending: 6.6%
% of regional lending 
at high risk: 2.2%
% of regional lending 
at very high risk: 0.1%

East of England
% of total mortgage 
lending: 11.5%
% of regional lending 
at high risk: 2.5%
% of regional lending 
at very high risk: 0.1%

Greater London
% of total mortgage 
lending: 18.2%
% of regional lending 
at high risk: 2.4%
% of regional lending 
at very high risk: 0.0%

West Midlands
% of total mortgage 

lending: 7.2%
% of regional lending 

at high risk: 1.8%
% of regional lending 

at very high risk: 0.0%

Wales
% of total mortgage 

lending: 2.9%
% of regional lending 

at high risk: 4.5%
% of regional lending 

at very high risk: 0.3%

Northern Ireland
% of total mortgage 

lending: 2.0%
% of regional lending 

at high risk: 6.0%
% of regional lending 

at very high risk: 0.6%

South West
% of total mortgage 

lending: 8.9%
% of regional lending 

at high risk: 3.2%
% of regional lending 

at very high risk: 0.2%

South East
% of total mortgage 

lending: 18.7%
% of regional lending 

at high risk: 4.3%
% of regional lending 

at very high risk: 0.1%

Metrics and Targets continued

5.2
Retail Banking residential 
mortgages – energy efficiency and 
flood risk assessment continued

Highest proportion Lowest proportion

61NatWest Group plc 2021 Climate-related Disclosures Report
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Figure B-28: The Goldman Sachs Group, Accelerating transition: Task force on 
climate-related financial disclosures report 2021 (p. 31)
Semi-quantitative risk categories, low/medium/high, can be useful as precise quantita-
tive metrics may give a misleading picture of accuracy. This table shows how physical 
risk metrics for each hazard correspond to these semi-quantitative risk categories.

PHYSICAL RISK RATING CATEGORY INTERPRETATION

Extreme Temperature
↓ Low Risk Zero consecutive hot (>95°F) days

↑ ↑ High Risk 20 consecutive hot days or more

Heat Stress

↓ Low Risk Moderate and hard work is allowed

↑ ↑ High Risk Limited moderate work, hard work is forbidden

↑ ↑ ↑ Extreme High Risk Exercise is forbidden. Very high risk for heat casualties

Water Stress

↓ Low Risk Water Stress (WS)<20%

↑  Medium Risk 20%<=WS<75%

↑ ↑ High Risk 75%<=WS<100%

↑ ↑ ↑ Extreme High Risk WS>=100% (insufficient water supply)

Energy Consumption
↓ Low Risk No increase in consumption from baseline

↑ ↑ High Risk Consumption increased 20% from baseline

Hurricane (Saffir-Simpson  
Hurricane wind scale 1–5) 

↓ Low Risk Produce no damage

↑ Medium Risk (1–2) Extreme dangerous winds will cause extensive damage

↑ ↑ High Risk (3–4) Devastating damage will occur

↑ ↑ ↑ Extreme High Risk (5)
Catastrophic damage will occur, a high percentage of 
framed homes will be destroyed, with total roof failure 
and wall collapse

Coastal Flooding Frequency  
& Sea Level Rise

↓ Low Risk 100-year flood returns once in 100 years or less

↑ Medium Risk 100-year flood returns between 2 and 5 times in 100 years

↑ ↑ High Risk
100-year flood returns more often than 5 times  

in 100 years

Wildfire (Size Class of Fire by 
National Wildfire coordinating 
group)

↓ Low Risk (Class A, B, C) Wildfire size less than 100 Acres

↑ Medium Risk (Class D, E) Wildfire size between 100 to 1000 Acres

↑ ↑ High Risk (Class F) Wildfire size between 1000 and 5000 Acres

 ↑ ↑ ↑ Extreme High Risk (Class G) Wildfire size greater than 5000 Acres

Seismic Risk (Ranks 1–10)

↓ Low Risk (1–4) 1 = Not felt, 2 & 3 = Weak, 4 = Light 

↑ Medium Risk (5–6) 5 = Moderate, 6 = Strong

↑ ↑ High Risk (7–8) 7 = Very strong, 8 = Severe

↑ ↑ ↑ Extreme High Risk (9–10) 9 = Violent, 10 = Extreme

III.  STRATEGY PAGE 31

For each of these physical climate risk indices, we categorize the physical risk  
severity (extremely high, high, medium, low). The figure below depicts the metrics  
for the eight physical risks. Based on the analysis conducted so far, the impact of  
physical risk on our portfolio is low, although we continue to monitor the severity  
of impacts as well as firm resiliency.

INTRODUCTION GOVERNANCE STRATEGY RISK MANAGEMENT METRICS & TARGETS NEXT STEPS
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Figure B-29: Nationwide Building Society, Annual report &  2021 (p. 52)
Metrics show the aggregated physical impact on a sector in a clear and transparent way, including definitions of flood zones and how 
they are calculated. The tables show the number of properties at risk from flooding now and in 2050 under a Representative Concentra-
tion Pathway (RCP) 4.5 scenario. It may be useful to provide a more extreme scenario as RCP 4.5 implies a rise in mean global tempera-
ture of only 1.8°C, which is not a high physical risk scenario.

  Annual Report and Accounts 2021 52
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Metrics and targets (continued)

Physical risk metrics

Nationwide no longer lends on properties at high risk of flooding (in red flood risk zones), but updates to UKCP18 and flood defence datasets are included within model outputs. 
The increase in the number of properties in red flood risk zones from last financial year can be attributed to a shift in climate forecasting data.

The 30-year scenario analysis of prime and buy to let mortgages, and lending to registered social landlords, showed a low financial impact of physical risk. Further details are 
provided in the table below.

Nationwide’s low future exposure to climate change is due to the low current exposure to flood risk red and amber zones. Over the course of the next year, through work as part 
of the CBES, and working closely with flood risk partners JBA, the Society’s physical risk modelling approach will evolve further.

Physical risk data 

Prime mortgages As at 31 Dec 20 As at 31 Dec 19

Number Exposure £bn % of Book Number Exposure £bn % of Book

Properties in red flood risk zone (note i) 457 0.05 0 433 0.05 0

Properties in amber flood risk zone (note i) 27,610 3.36 2 25,991 3.22 2

Buy to let and legacy mortgages As at 31 Dec 20 As at 31 Dec 19

Number Exposure £bn % of Book Number Exposure £bn % of Book

Properties in red flood risk zone (note i) 203 0.02 0 204 0.02 0

Properties in amber flood risk zone (note i) 9,160 1.08 3 8,506 0.98 3

RCP 4.5 30-year scenario – prime and buy to let and legacy (Dec 20)

Total number of properties affected by incremental future flooding (to the nearest thousand) 95,000

Total number of properties deemed uninsurable (to the nearest hundred) / (percentage of book) (note ii) 1,800 / (0.10%)

Overall financial impact Low5

RCP 4.5 30-year scenario – registered social landlords (Dec 20)

Total number of RSL properties (to the nearest thousand) 180,000

Percentage matched to JBA data 87%

Total number of matched properties affected by future flooding (to the nearest hundred) 600

Overall financial impact Low5

Notes: 
i. Flood risk scores are weighted by risk level and type (such as coastal flooding) and any flood defences in place.
ii. Uninsurable properties are incremental to those properties already in a red flood risk zone.

5  Low indicated an estimated increase in ECLs of less than £5 million.

Notes: JBA = JBA Consulting; RSL = Registered Social Landlords.
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Figure B-30: UBS, Climate report 2021 (p. 36)
A set of aggregate climate-related risk metrics, including “total exposure to climate-sensitive sectors, physical risk” (p. 36) can provide 
valuable information to investors and other stakeholders, provided the methodology, assumptions, and data sources are given.

36 
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Climate-related metrics 2021       

  For the year ended  % change from 

  3311..1122..2211  31.12.20 31.12.19  31.12.20 

Risk management        

Carbon-related assets (USD billion)1,2   4455..66  45.4 40.1  0.4 

of which: UBS AG (standalone)2,3   77..00  7.6 7.5  (8.7) 

of which: UBS Switzerland AG (standalone)2,3   3377..99  37.1 31.9  2.4 

Proportion of total customer lending exposure, gross (%)   99..99  10.4 10.7   

Total exposure to climate-sensitive sectors, transition risk (USD billion)2,4   3377..55  37.5 33.4  0.0 

of which: UBS AG (standalone)2,3   44..66  5.4 5.8  (15.9) 

of which: UBS Switzerland AG (standalone)2,3   3322..88  31.7 27.3  3.4 

Proportion of total customer lending exposure, gross (%)   88..22  8.6 9.0   

Total exposure to climate-sensitive sectors, physical risk (USD billion)2,4   2255..55  26.2 25.6  (2.8) 

of which: UBS AG (standalone)2,3   1100..88  11.5 13.1  (6.1) 

of which: UBS Switzerland AG (standalone)2,3   1133..66  13.5 11.7  1.4 

Proportion of total customer lending exposure, gross (%)  55..66  6.0 6.9   

Identified significant climate-related financial risk on balance sheet5  NNoonnee  None None   
       
Opportunities        

Number of green, sustainability, and sustainability-linked bond deals6   9988  29 26  237.9 

Total deal value of green, sustainability, and sustainability-linked bond deals (USD billion)6   6633..33  19.3 15.6   
UBS apportioned deal value of above (USD billion)   1133..22  5.7 3.4   

         
Portfolio emissions7        

Weighted average carbon intensity – Climate Aware strategies (tonnes CO2e per USD million of revenue)7  6655..55  68.2 74.5  (3.9) 

Compared to weighted carbon intensity of composite benchmark (%)9  ((4499..44))  (51.0) (54.0)   
Weighted average carbon intensity – low carbon indexes and rules based (tonnes CO2e per USD million of 
revenue)  7722..00      

% AuM weighted average carbon intensity below benchmark (low carbon indexes and rules based)  110000..00      

Weighted average carbon intensity – active equity assets (in tonnes CO2e per USD million of revenue)  110099..88      

% AuM weighted average carbon intensity below benchmark (active equity)  6622..44      

Weighted average carbon intensity – active fixed income assets (tonnes CO2e per USD million of revenue)  119988..00      

% AuM weighted average carbon intensity below benchmark (active fixed income)  7766..33      

Weighted average carbon intensity – other equity indexed assets (tonnes CO2e per USD million of revenue)  114444..00      

% AuM weighted average carbon intensity below benchmark (other equity indexed)  nn//aa      

Stewardship – Voting        

Number of climate-related resolutions voted upon10                                  8899  50 44  78.0 

Proportion of supported climate-related resolutions (%)  7788..66  88.0 81.8   

Own operations (reporting period: July to June)        

Net GHG footprint (1,000 metric tons CO2e)11   3300  75 104  (60.0) 

Change from baseline 2004 (%)   ((9922..00))  (79.0) (71.2)   

Share of renewable electricity (%)   110000  85 72   
11  The carbon-related assets metric has been updated to cover the four non-financial groups as defined by the TCFD, i.e., energy, transportation, materials and buildings, and agriculture, food and forest products. 
Recognizing that the term “carbon-related assets“ is not well defined, the TCFD encourages banks to use a consistent definition to support comparability.    22  Includes total loans and advances to customers and 
guarantees, as well as irrevocable loan commitments (within the scope of expected credit loss).     33  Based on standalone IFRS numbers.     44  Climate-sensitive sectors are defined as those business activities that are 
rated as having high, moderately high or moderate vulnerability to transition risks and physical risks. For more details, refer to the “UBS lending to climate-sensitive sectors” table and the “Climate scenario analysis” 
in this report. Physical risk number includes USD 4 billion of loans backed by real estate in regions with elevated physical climate risks. Global Wealth Management corporate lending to customers represents 1.1% of 
all on- and off-balance sheet loans and advances to customers, and is excluded from the climate-sensitive sectors analysis in 2021.       55 Methodologies for assessing climate-related financial risk are emerging and may 
change over time, as described earlier under "Scenario analysis."     66  Such as, but not limited to, ICMA Green Bond Principles, Sustainability Bond Principles, and Sustainability-linked Bond Principles.       77  The numbers 
on portfolio emissions only apply to our Asset Management business. Carbon intensity is based on data for scope 1 and 2 CO2 emissions of investee companies provided by a third data provider. Asset class carbon 
intensity metrics are an aggregate of individual portfolios weighted by portfolio size. Time series calculation of carbon intensity and portfolio holdings data commenced in 2021, except for Climate Aware strategies 
where we already have reported in previous years.    88  Year-on-year decrease of carbon intensity is mainly driven by higher carbon targets of the investment strategy. Carbon intensity is based on scope 1 and 2 CO2 
emissions of investee companies, which often rely on third-party estimates. Metric has been expanded in 2020 to include all equity and fixed income funds with a proprietary Climate Aware strategy (active and rules-
based). Metric is the assets under management (AuM)-weighted average of the weighted average carbon intensities of the portfolios.    99 The metric is the AuM-weighted average of the weighted average carbon 
intensities of the respective benchmark.    1100 This excludes proposals related to Japanese companies that included changes to the companies’ articles of association. 2021 numbers include shareholder and management 
proposals, 2020 and 2019 numbers shareholder proposals only. This reflects the increasingly common market practice of climate-related proposals being presented by management.    1111  Net greenhouse gas (GHG) 
footprint equals gross GHG emissions minus GHG reductions from renewable electricity and CO2e offsets (gross GHG emissions include: direct GHG emissions by UBS; indirect GHG emissions associated with the 
generation of imported / purchased electricity (grid average emission factor), heat or steam; and other indirect GHG emissions associated with business travel, paper consumption and waste disposal). A breakdown 
of our GHG emissions (scope 1, 2, 3) is provided in Appendix 4 to the UBS Sustainability Report 2021. 
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Appendix C. Banks’ and investors’ physical risk 
disclosure survey data summary

% of 57 bank climate risk disclosure reports that included an assessment of physical risks.

Strategy Risk Management Metrics & targets

S.a1 S.a2 S.a3 S.b1 S.b2 S.b3 S.c1 S.c2 R.a1 R.a2 R.a3 R.b1 R.b2 M.a1 M.a2 M.a3 M.c1
No 
report

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

Grade 0 18 28 32 27 39 45 18 36 7 25 41 35 34 34 41 47 50

Grade 1 17 17 8 15 8 6 11 12 19 16 6 9 8 6 6 0 1

Grade 2 13 6 11 11 5 1 15 4 21 10 5 7 7 9 3 5 1

Grade 3 4 1 1 0 0 0 8 1 5 2 0 1 3 3 3 1 0

% of 25 investor climate risk disclosure reports that included an assessment of physical risks.

Strategy Risk Management Metrics & targets

S.a1 S.a2 S.a3 S.b1 S.b2 S.b3 S.c1 S.c2 R.a1 R.a2 R.a3 R.b1 R.b2 M.a1 M.a2 M.a3 M.c1
No 
report

65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65 65

Grade 0 14 15 25 11 21 24 14 10 13 30 34 18 21 18 20 30 34

Grade 1 14 11 3 17 11 7 13 17 17 0 1 13 6 8 8 1 0

Grade 2 3 8 6 7 3 3 7 7 3 6 0 4 8 4 6 1 0

Grade 3 4 0 1 0 0 1 1 1 3 0 0 0 0 4 1 3 1



United Nations Environment Programme Finance 
Initiative (UNEP FI) is a partnership between UNEP 
and the global financial sector to mobilise private 
sector finance for sustainable development. UNEP 
FI works with more than 450 members—banks, 
insurers, and investors—and over 100 supporting 
institutions—to help create a financial sector 
that serves people and planet while delivering 
positive impacts. We aim to inspire, inform and 
enable financial institutions to improve people’s 
quality of life without compromising that of future 
generations. By leveraging the UN’s role, UNEP FI 
accelerates sustainable finance.  

unepfi.org

World Resources Institute is a global research 
organization that turns big ideas into action at the 
nexus of environment, economic opportunity, and 
human well-being.

Our Challenge
Natural resources are at the foundation of economic 
opportunity and human wellbeing. But today, we 
are depleting Earth’s resources at rates that are not 
sustainable, endangering economies and people’s 
lives. People depend on clean water, fertile land, 
healthy forests, and a stable climate. Livable cities 
and clean energy are essential for a sustainable 
planet. We must address these urgent, global chal-
lenges this decade.

Our Vision
We envision an equitable and prosperous planet 
driven by the wise management of natural 
resources. We aspire to create a world where the 
actions of government, business, and communities 
combine to eliminate poverty and sustain the natu-
ral environment for all people.

wri.org
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