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Climate risk has been a hot topic – if 
not the hottest – all over the globe in 
the past few years. It refers to the pos-
sible negative impacts that climate 
change and the transition to a low-car-
bon economy may have on the econ-
omy and society at large. On one hand, 
physical risk such as more varied tem-
peratures, more frequent and intense 
floods, wildfires, droughts, storms and 
other extreme weather events, ris-
ing sea levels, loss of biodiversity and 
more are bringing potential adverse 
effects on lives, health, infrastructure 
and financial and economic assets. On 

the other hand, even if society wants to 
move to a low-carbon economy, some 
industries may see significant changes 
in asset values or operating costs. The 
speed with which the shift takes place 
is also a concern, since the transition 
could be costly for some companies. 

Following the rise in global awareness 
of climate issues, various international 
conferences have taken place and sev-
eral international commitments have 
been made to address climate change. 
The financial services industry is cer-
tainly at the forefront of this transition 

What is climate risk 
and why does it matter for financial institutions?

due to its systemic importance. Glob-
ally, central banks and regulators are 
demonstrating their awareness and 
commitment to tackling climate change 
by issuing various guidelines, protocols 
and frameworks, and financial institu-
tions are taking actions to adhere to the 
new rules. 

Managing climate risk is a relatively new 
field and could prove to be complex 
and challenging. In this article, we will 
discuss how financial institutions can 
tackle climate risk effectively.

Climate risk is a very broad concept, 
and the associated risks were not 
well defined until the Bank of England 
established three categories of climate 
change risk in 2015. Though the defini-
tion and understanding of climate risks 
may vary across jurisdictions, the three 
types of climate risk below are the most 
commonly used.

Table 1 Three types of climate risk

Climate risk type Description

Physical risk

Climate change refers to the long-term shifts in weather 
patterns. This means that there may be more frequent and 
severe flooding, droughts and storms. Recent examples 
include the 2020 California wildfires and the 2021 floods 
in Europe and China. These events bring physical risks 
to society and have a negative impact on the economy. 
Lives are lost and physical assets are destroyed, leading 
to lower business productivity, disrupted value chains, 
higher business liabilities and more knock-on impacts to the 
economy.

Transition risk

When transitioning to a low-carbon economy, some sectors 
may face significant changes in asset value or costs of doing 
businesses. The speed of the transition is also a risk: some 
companies may be able to afford a gradual transition but 
may go bankrupt if their products are suddenly banned. 
Therefore, with and without the pressure of regulation, many 
companies are undertaking the “green” transition to mitigate 
the risks.

Liability risk

For people or businesses who have suffered from the 
physical or transition risks from climate change outlined 
above, they may seek compensation. For businesses who 
are not doing enough to combat climate change, they are 
more vulnerable to these liabilities.

Types of climate risk
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Climate regulation for financial institutions worldwide

Source: Accuracy analysis

Central banks and regulators world-
wide are establishing climate-related 
bank regulations or guidelines. The new 
rules often include stress tests, man-
datory risk disclosures, supervision of 
the risk management of financial insti-
tutions and potentially the introduction 
of additional capital requirements for 

banks. The regulations are expected 
to change over time and banks will be 
engaged continuously to understand 
and mitigate the risks posed by climate 
change to the sector.

In 2019, the Bank of England became 
the first central bank to issue climate 

risk supervisory expectations. Since 
then, regulators in most developed 
regions have followed suit. Some of the 
major climate regulation milestones and 
stress testing are indicated in the time-
line below.

Figure 1 Major climate-related regulatory and stress testing milestones

2020 2021 2022 2023 2024

European 
Central Bank

Nov 2020
Published final guide 

on climate-related and 
environmental risks

Early-mid 2021
Banks to perform 
self-assessment

1H2022
Launched a supervisory climate 
risk stress testing for banks to 
assess how prepared banks are 
for dealing with climate risk

The Australian 
Prudential 
Regulation 
Authority

Jun 2021
Banks to commence Climate 

Vulnerability Assessment 
(CVA) as stress test

Nov 2021
Released final guidance for banks, 
insurers, pension funds to manage 
climate-related financial risks

Bank of 
England

Apr 2019
Issued 1st climate 
risk supervisory 
expectation

Dec 2021
Companies to embed 1st 
supervisory expectation 
as far as possible

Jun 2021
Published the Climate Biennial 

Exploratory Scenario (CBES) to 
stress test banks and insurers

The French 
Prudential 
Supervision 
and Resolution 
Authority

Jul 2020 – Apr 2021
Conducted a climate risk 
stress test for 9 banks 
and 15 insurers in France

Monetary 
Authority 
of Singapore

2022 onwards
Banks in Singapore have to undergo stress tests that include 
climate-related scenarios while making climate-related 
disclosures

Oct 2020
Released final Guidelines on 

Environmental Risk Management 
(the Guidelines) for banks, insurers 

and asset managers

Hong Kong 
Monetary 
Exchange

Jan 2021
Pilot exercise on climate risk 

stress test (CRST) for 20 major 
retail banks and 7 branches of 

international banks in Hong Kong

Dec 2021
Published final 

Supervisory Policy 
Manual (SPM) on climate 

risk management

Dec 2022
Expected 

implementation 
of climate risk 

solutions

Mid 2023
First disclosures 
based on TCFD 

recommendations

Federal Reserve Apr 2022
FDIC published draft principles 

for climate risk management 
for large financial institutions
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Climate risk management pillars

Climate risk management refers to the 
approach of making climate-sensi-
tive decisions. The approach seeks to 
promote sustainable development by 

reducing vulnerabilities to climate risk. 
For financial institutions, the guidance 
comprises four pillars in general.

Figure 2 Four pillars of climate risk management

Source: Accuracy analysis

• The board and senior management 
should define roles and responsibilities 
for the bank’s approach to addressing 
climate risks.

• The senior management is responsible 
for proper functioning of the bank’s 
risk management framework in 
addressing climate risks.

Governance

Strategy
• Embed climate considerations throughout the current 

strategy formulation process, from strategic assessment 
to action plan development. 

• Align internal resources and processes properly and 
manage relevant changes to implement a strategy.

Risk Management
• Identify relevant traditional risks that are affected by 

climate change; implement appropriate quantification 
methodologies to measure the extent of impacts.

• Implement climate-focused scenario analysis and stress 
testing to assess vulnerability regularly under different 
plausible climate scenarios with adverse impacts.

• Monitor climate risk proactively with appropriate 
mitigation planning.

Disclosure
• Adopt the regulators’ 

recommendations on information 
disclosure.

• Prepare climate-related disclosures 
(i.e. governance, strategy, risk 
management, and metrics and targets) 
and address financial risks and 
opportunities generated by climate 
change.
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Figure 3 Full-scale implementation framework 

With all this in mind, we recommend 
that an implementation programme for 
climate risk management should cover 

the elements as we illustrate in Figure 
3 below. This can be broken down into 
three phases of work: (1) planning and 

An illustrative full-scale implementation framework 

portfolio review, (2) solution implemen-
tation and (3) policies, procedures and 
risk culture.

Source: Accuracy

In the following sections, we will intro-
duce certain critical pillars in the 

implementation of climate risk man-
agement and demonstrate the relevant 

Set up internal project steering 
committee, project team, define roles 

and responsibilities

Phase 1: 
Planning and portfolio review

Consider incentivised remuneration 
for executives and management

Develop project plan, define key 
milestones and progress meeting 

schedule

Update all relevant policies & procedures 
and ensure overall compliance

Client questionnaire design and 
incorporation into credit proposals

Adoption or development 
of ESG scores and ratings

Review of portfolio, business plan, 
risk appetite and form overall strategy

Risk culture and internal training 
programme

Articulate climate risks and transmission 
to traditional risks. Design risk scenarios; 

develop or adopt methodologies 
and tools for both portfolio level and 
counterparty level scenario/ stress 

testing. Quantify impacts on expected 
loss, risk weight assets, etc.

Produce climate risk taxonomy and 
identify data and methodology gaps

Ongoing monitoring of market 
developments and adoption of latest 
requirements / data / methodologies

Prepare TCFD table of contents and 
detailed outline. Form monitoring 

metrics and targets. Consider broader 
engagement with stakeholders and 

mitigations
Identify relevant internal data and consider 
external choices of data/ methodologies/ 

tools

Perform UAT testing on system solutions 
and consider further automation

Phase 2: 
Solution implementation

Phase 3: 
Policies, procedures & risk culture

tools that will make implementation 
smooth and cost-effective.
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Figure 4 Template for TPI management quality framework – questionnaire and indicators

Today, companies often have “green” 
policies in place to help tackle climate 
change. Sometimes, part of the man-
agement team’s remuneration pack-
age is determined by the success of 
the green initiatives. However, corpo-
rate executives often have doubts over 
whether their companies are doing 
enough. They are also often unsure of 
the next steps. Therefore, one of the 
key elements in this phase is to assess 
management awareness and quality. 

The Transition Pathway Initiative 
(TPI) established a widely accepted 

framework called the Management 
Quality Framework. The framework 
tracks the progress of companies in 
tackling climate change through the fol-
lowing five levels:

• Level 0 – Unaware of climate change 
as a business issue

• Level 1 – Acknowledge climate 
change as a business issue

• Level 2 – Building basic capacity 
(management system, processes 
and reporting)

• Level 3 – Integration into operational 
decision-making

• Level 4 – Strategic assessment

Banks should assess how their cor-
porate clients are addressing climate 
risks from governance and strategy 
perspectives. As shown in Figure 4, 
a well-designed questionnaire can be 
used to capture such information from 
clients.

Source: Accuracy analysis

Management quality assessment

Level 0: Unaware of (or not Acknoledwing) Climate Change as Business Issue

Question 1 Does the company acknowledge climate change as a significant issue for the business?

(if the company does not ackowledge climate change as a significant issue for the business, it is placed on Level 0)

Notes Companies are assessed as Yes if they:

• Recognise climate change as a relevant risk and/or opportunity for the business (Q2); or

• Have a policy or an equivalent statement committing them to take action on climate change (Q3); or

• Have set greenhouse gas emission reduction targets Q4); or

• Have published information on their operational greenhouse gas emissions (Q5);

Level 1: Acknowledging Climate Change as a Business Issue

Question 1 Does the company recognise climate change as a relevant risk and/or opportunity for the business?

Notes Companies are assessed as Yes if they demonstrate recognition of climate change as a relevant risk and/or opportunity to 
the business, or if they have incorporated at least two of the following, more advanced management practises, namely they:

• Have a process to manage climate-related risks (Q12);

• Have set long-term quantitative targets for reducing their greenhouse gas emissions (Q14);

• Incorporate climate change performance into remuneration for senior executives (Q15);

• Incorporate climate change risks and opportunities in their strategy (Q16);

• Undertake climate scenario planning (Q17);

• Disclose an internal price of carbon (Q18);

• Ensure consistency between their climate change policies and the positions taken by trade associations of which they are 
members (Q19);

Question 2 Does the company have a policy (or equivalent) commitment to action on climate change?

Notes Companies are assessed as Yes if they have a published policy or commitment statement on climate change that commits 
them to addressing the issue, or to reducing or avoiding their impact on climate change (e.g. to reduce emissions or improve 
their energy efficiency)
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GHG protocol and PCAF standard 

For Phase 2, we start to perform quan-
titative and qualitative examination. 
Similar to IFRS or GAAP in the financial 
accounting world, there are generally 
accepted standards for measuring 
greenhouse gas emissions; the Green-
house Gas (GHG) Protocol is leading 
provider. Developed under the part-
nership between the World Resources 
Institute (WRI) and the World Business 
Council for Sustainable Development 
(WBCSD), the GHG Protocol estab-
lishes a standardised framework to 
measure and monitor GHG emissions, 
aiming to enhance measurement and 
monitor reliability, accuracy and com-
parability across companies, industries 
and countries. 

The protocol accounts for all six green-
house gases identified in the Kyoto Pro-
tocol, including CO2, CH4, N2O, HFCs, 
PHCs and SF6. These emissions can 
be classified into three scopes.

Scope 1.

All direct emissions from owned or con-
trolled sources (combusted on-site). 
Common types of Scope 1 activities 
include stationary combustion (fuel 
consumption at a facility), mobile com-
bustion (e.g. vehicles) and refrigerants 
(e.g. from air conditioning).

Scope 2.

Indirect emissions from purchased 
energy from utilities (combusted off-site). 

Specifically, Scope 2 activities include 
both purchased electricity (calculation 
approach can be either market-based 
or location-based) and purchased heat 
and steam.

Scope 3.

Indirect emissions occurring in the 
supply chain. These activities can be 
grouped into eight upstream activities 
(purchased goods and services, capi-
tal goods, fuel and energy-related activ-
ities, transportation and distribution, 
waste generated in operations, busi-
ness travel, employee commuting and 
leased assets) and seven downstream 
activities (transportation and distribu-
tion, processing of sold products, use 
of sold products, end-of-life treatment 
of sold products, leased assets, fran-
chises and investment).

In terms of calculation, the general 
approach is Emissions = Activity × 
Emission factor

The activity refers to the level of emis-
sion activity (e.g. tonnes of fuel con-
sumed) and the emission factor is a fac-
tor to convert activity data into emission 
data (e.g. kg of CO2e / tonnes of fuel 
burnt). It is worth noting that although 
there are six types of GHG, all emis-
sions are converted into CO2e for better 
comparability. To facilitate the calcula-
tion, the GHG Protocol has developed 
corresponding Excel tools that can be 
customised for implementation.

Like other corporates, financial institu-
tions generate Scope 1, 2 and 3 emis-
sions in their daily operations. However, 
they should place further attention on 
their Scope 3 emissions, notably in 
relation to investment activities (i.e. 
GHG emissions financed by their loans 
and investments).

The Partnership for Carbon Accounting 
Financials (PCAF), an open collabora-
tion of banks, has established a global 
GHG accounting standard. The stand-
ard aims to reduce inconsistencies in 
carbon accounting methods, allocate 
the emissions of companies to financial 
institutions fairly based on their share 
of the financing and help the financial 
sector facilitate a transition to decar-
bonisation. It provides a framework for 
measuring and disclosing emissions 
from six major asset classes, includ-
ing listed equity and corporate bonds, 
business loans and unlisted equity, 
project finance, commercial real estate, 
mortgages and motor vehicle loans. 
The asset classes defined by PCAF 
are based on financing types and 
sources (i.e. corporate finance, project 
finance and consumer finance), use 
of proceeds (i.e. known or unknown 
as defined by the GHG Protocol) and 
activity sector (e.g. all sectors, real 
estate, motor vehicle).

In terms of calculation, the general 
approach is set out below.
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Banks should develop templates based on the PCAF standard in order to calculate their Scope 3 emissions.

Listed equity and corporate bonds

• All listed equity (common stock and preferred stock) and all listed corporate bonds for general corporate 
purposes that are on the balance sheet of the financial institution.

• For listed companies:

 –

EVIC = entreprise value including cash

• For bonds to private companies:

 –  

1

Business loans and unlisted equity

• All business loans for general corporate purposes and equity investment in private companies 
(i.e. unlisted equity) that are on the balance sheet of the financial institution.

• For business loans to listed companies:

 –  

EVIC = entreprise value including cash

• For business loans and equity investments to private companies:

 –  

2

Project finance

• All loans and equity to projects for specific purposes (i.e. known use of proceeds as defined by the GHG 
Protocol) that are on the balance sheet of the financial institution.

• For all project finance:

 –  

3

Commercial real estate

• All loans for the purchase and refinancing of commercial real estate (CRE) that are on the balance sheet of 
the financial institution.

• For all CRE loans:

 –  

4

Mortgages

• All loans for the purchase and refinancing of residential property (i.e. individual homes and multifamily 
housing) that are on the balance sheet of the financial institution.

• For all mortgages:

 –  

5

Motor vehicle loans

• All loans and lines of credit to finance one or several motor vehicles that are on the balance sheet of the 
financial institution.

• For all loans and lines of credit:

 –  

6
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Global GHG Accounting and Reporting Standard for the Financial Industry - Scope 3 emissions

1. Listed equity and corporate bonds

Type
Listed 
or not

Outstanding 
amount Currency EVIC (listed)

Total equity 
+ debt (unlisted)

Company emission 
(mt CO2)

Attribution 
factor

Financed emission 
(mt CO2)

Listed equity Listed 100,000,000 USD 10,000,000,000 10,000 1.0% 100.0

Corporate bond Listed 100,000,000 USD 20,000,000,000 10,000 0.5% 50.0

Corporate bond Private 100,000,000 USD 5,000,000,000 5,000 2.0% 100.0

2. Business loans and unlisted equity

Type
Listed 
or not

Outstanding 
amount Currency EVIC (listed)

Total equity 
+ debt (unlisted)

Company emission 
(mt CO2)

Attribution 
factor

Financed emission 
(mt CO2)

Business loans Listed 100,000,000 USD 10,000,000,000 10,000 1.0% 100.0

Business loans Private 100,000,000 USD 10,000,000,000 10,000 1.0% 100.0

Unlisted equity Private 100,000,000 USD 5,000,000,000 5,000 2.0% 100.0

Figure 5 Accuracy template for Scope 3 emissions (investment activities)

GHG protocol and PCAF standard [...]

Outstanding amount (numerator): This is the actual outstanding amount in listed equity or 
corporate bonds. It shoud be defined in line with the denominator. Therefore, the value of 
outstanding listed equity is defined based on its maket value (i.e. market price times number 
of shares), and the value of outstanding corporate bonds is defined based in the book value 
of the debt that the borrower owes to the lender. Financial institutions should either use the 
calendar or financial year-end outstanding amount, provided the approach is communicated 
clearly and used consistently.

Company value (denominator): For all listed companies, this is the enterprise value includ-
ing cash (EVIC) of the respective company. Only for traded bonds to private companies, this 
is the sum of total company equity and debt, which can be found on the client’s balance 
sheet, as no market value for equity is available.

EVIC is defined as: The sum of the market capitalization of ordinary shares at fiscal year-
end, the market capitalization of preferred shares at fiscal year-end, and the book values of 
total debt and minorities’ interest.

For listed companies:

Financed emissions = ∑ c 
Outstanding amount c

Enterprise Value Including Cash c

x Company emissions c

Financed emissions = ∑ c 

For bonds to private companies:

Outstanding amount c
Total equity + debt c

x Company emissions c

Outstanding amount (numerator): This is the actual outstanding loan amount.

a. For business loans, this is defined as the value of the debt that the borrower owes to the 
lender (i.e. disbursed debt minus any repayrments). It will be adjusted annually to reflect 
the correct exposure, resulting in the attribution to decline to 0 at the end of the lifetime of 
the loan (i.e., when it is fully repaid)

b. For unlisted equity (i.e., equity investments in private companies), the outstanding amount 
is the outstanding value of equity that the financial institution holds in the private company. 
It is calculated by multiplying the relative share of the financial institution in the respective 
investee by the total equity of the respective investee according to its balance sheet. 
Financial institutions should either use the calendar or financial year-end outstanding 
amount, provided the approach is communicated and used consistently.

Company vaue (denominator):

a. For business loans and equity investments to/in private companies, this is the sum of total 
company equity and debt, which can be found on the client’s balance sheet.

b. For business loans to listed companies, this is the company enterprise value including 
cash (EVIC) of the respective client.

Financed emissions = ∑ c 

For business loans and equity investments to/in private companies:

Outstanding amount c
Total equity + debt c

x Company emissions c

Financed emissions = ∑ c 

(with c = borrower or investee company)

For business loans to listed companies:

Outstanding amount c
Enterprise Value Including Cash c

x Company emissions c

Source: Accuracy
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Net zero and target setting

With an objective to achieve net-zero 
emissions by 2050 and limit global 
warming to 1.5°C, the Science Based 
Targets initiative (SBTi), a partnership 
between CDP, the United Nations 

Global Compact, World Resources 
Institute (WRI) and the World Wide Fund 
for Nature (WWF), has established tools 
for organisations to set science-based 
targets for emission reduction. There 

are three key technical pieces in the tar-
get-setting processes – carbon budget, 
emissions and allocation approach.

Figure 6 Three key pieces in the target setting processes

Two of the common target-setting 
approaches are the absolute contrac-
tion approach and the sectoral decar-
bonisation approach.

Absolute contraction approach: this 
approach applies to all sectors exclud-
ing power generation and oil & gas. It 
assumes a linear annual reduction rate 
based on IPCC carbon budget sce-
narios (i.e. 4.2% for the 1.5°C goal and 
2.5% for the well-below 2°C goal). Using 
these guidelines, companies should 
aim for a decarbonisation rate that takes 
into account the number of years since 
the base year emissions. For example, 
if a company sets its base year as 2020 
and uses the 1.5°C scenario, the GHG 

emission target should be a 42% emis-
sion reduction from the base year level 
by 2030 (4.2% multiplied by 10 years).

Sectoral Decarbonization approach 
(SDA): this approach is sector-specific; 
however, not all sectors have relevant 
SDA tools available. It is based on the 
idea of “intensity convergence”, which 
assumes that the carbon intensity of an 
individual company converges with the 
homogeneous sector’s carbon inten-
sity by 2050. The target percentage of 
reduction differs based on sectoral IEA 
carbon budgets. 

As financial institutions play a key role 
in climate risk management, there are 

specific target-setting approaches for 
them. It should be noted that finan-
cial institutions’ science-based tar-
gets should cover Scope 1, 2, and 3 
emissions.

For Scope 3 category 15 (investment 
activities), based on the temperature 
scoring method developed by the CDP 
and WWF, SBTi has established two 
approaches: SBT portfolio coverage 
and SBT temperature scoring. These 
approaches enable financial institutions 
to align their investment and lending 
portfolios with the emission targets. 
The applicable target-setting methods 
depend on the type of asset class.

Source: Accuracy analysis

Carbon 
Budget

How much we 
can emit before 

warming exceeding 
temperature 
thresholds

Allocation 
Approach
How much 

a company needs 
to reduce and how 

quickly it needs 
to do so

Emissions 
scenario

How much could 
the budget be spent 

over time
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Net zero and target setting [...]

Figure 7 Applicable target-setting methods for selected asset classes

Asset class Method Description

Commercial real 
estate and residential 
mortgages

SDA
Emissions-based physical intensity targets are set for building intensity and 
total GHG emissions

Electricity generation 
project finance

SDA
Emissions-based physical intensity targets are set for electricity generation 
project intensity and total GHG emissions

Corporate instruments 
(equity, bonds, loans)

SDA
Emissions-based physical intensity targets are set at sector level where SDA 
is available

SBT Portfolio 
coverage

Financial institutions engage with investees to establish their own SBT and aim 
to reach 100% portfolio coverage by 2040

Temperature 
Scoring

Financial institutions determine the current temperature score of their portfolio and 
take actions/plan engagement strategies to align scores with long-term targets

Source: Accuracy analysis

When using the portfolio coverage 
method, financial institutions commit 
to engaging with their investees to set 
their own approved science-based 
targets (SBT). On a portfolio basis, 
the financial institution should aim to 
achieve 100% SBT portfolio coverage 
by 2040 linearly. The 2040 timeline is 
set to allow companies enough time to 
implement their targets to achieve net 
zero by 2050.

When using the temperature scoring 
method, financial institutions determine 
the temperature score of their invest-
ment portfolio based on the available 

GHG emission reduction targets of their 
investees. As companies may have 
multiple climate targets, transformation 
is performed to convert targets into 
temperature scores for both Scopes 
1+2 and Scope 3 over three time 
frames – short (targets shorter than 5 
years), medium (5–15 years) and long 
(over 15 years) terms. Specifically, each 
target is mapped to a regression model 
based on target type, the company’s 
sector (ISIC), the intensity metric and 
the scope. The portfolio level scores are 
generated based on various weighting 
options, such as weighted average tem-
perature score (WATS), total emissions 

weighted temperature score (TETS) 
and total assets emissions weighted 
temperature score (AOTS). Then, finan-
cial institutions analyse ways to improve 
a portfolio’s temperature score, such 
as analysing the hotspots or perform-
ing what-if analyses. Ultimately, financial 
institutions should determine relevant 
and practical actions to achieve the 
long-term targets.
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Figure 8 Temperature scoring method – key steps

Source: SBTi, Accuracy analysis

Source: Accuracy analysis

Translate the emission 
reduction targets into 
temperature scores using 
regression models

Incorporate GHG 
emission data to 
generate company level 

scores

Integarate the company 
scores with portfolio 
financial data to 
compute the portfolio 

level scores

Leverage scenario 
analysis to determine 
how certain actions 
can improve the 

temperature score

To facilitate target setting, SBTi has 
developed Excel tools and an open-
source Python library for target setting 
under various methods. For example, 

Figure 9 shows a target-setting tool 
specific to commercial real estate and 
residential mortgages based on the 
SDA. Figure 10 presents part of the 

Figure 9 SDA tool for commercial real estate and residential mortgages

open-source coding templates of the 
temperature scoring approach.
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Net zero and target setting [...]

Figure 10 Excerpt from open-source coding templates of temperature scoring approach

Source: SBTi, Accuracy analysis
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Source: Accuracy

Climate risk stress testing

Another essential quantitative assess-
ment for financial institutions regarding 
climate risk is stress testing. A stress 

test corresponds to a “what if” analy-
sis, where scenarios that would cause 
shocks to banks are used as inputs. 

A general operation of the climate risk 
stress test framework is illustrated in the 
below figure.

Figure 11 Climate risk stress test framework

Gt CO2 / year

USD / t CO2

Temperature

Climate 
trajectory

GDP

Inflation

Unemployment

Macroeconomic 
impacts

Profitability / Sector

GDP / sector

Sectoral impacts

Impact on 
Defect Rates

Impact on 
recovery rates

Impact on asset 
prices

IAM models 
(climate models 
taking into account 
population 
evolution

Templates Macroeconomic 
models (e.g. 
NiGEM or ThreeMe)

Internal templates Internal templates Internal templates

Final impact 
on the bank

Actor Scenarios 
prepared by the 
NGFS, based on 
the population 
trajectory provided 
by the IPCC

Economic 
scenarios by 
central banks

Sectoral impacts 
defined by 
institutions

Impacts calculated 
by institutions

Impacts calculated 
by institutions

Adopting the tools and data provided by 
several worldwide organisations related 
to climate risk, such as the Network for 
Greening the Financial System (NGFS), 
we have developed several dedicated 
stress test models that are fit for regu-
latory purposes. Overall, stress testing 
can be either a top–down analysis or 
a bottom–up analysis. We will discuss 
more on the bottom–up analysis in the 
next section.

The key elements of a top–down 
approach are set out below:

1. Identify scenarios for stress testing 
based on the NGFS scenarios

2. Forecast key climate and macro-
economic indicators under each 
scenario 

3. Develop the relationship between 
projected indicators and company 
profitability and leverage and esti-
mate the impact of chronic physical 
risk

4. Translate the relationship to changes 
in the probability of default (PD).

Identify scenarios for stress testing 
based on the NGFS scenarios: Each 
NGFS scenario looks at a distinct set 
of assumptions about how climate pol-
icy, emissions and temperatures will 
change over time. For an orderly transi-
tion, the two common scenarios are (1) 
net zero 2050 (limits global warming to 
1.5°C and reaches global net zero CO2 
emissions by 2050 through stringent 
climate policies and innovation) and 
(2) below 2°C (limits global warming to 

below 2°C through gradual increases 
in stringency of climate policies). For a 
disorderly transition, the two common 
scenarios are (1) divergent net zero 
(reaches net zero around 2050 but 
with higher costs due to divergent poli-
cies introduced across sectors) and (2) 
delayed transition (assumes that annual 
emissions do not decrease until 2030 
followed by strong climate policies to 
limit warming to below 2°C). For a hot-
house world, the two common scenar-
ios are (1) nationally determined con-
tributions (NDC, including all pledged 
policies even if not yet implemented) 
and (2) current policies (assumes that 
only currently implemented policies 
are preserved, leading to high physical 
risks).

Scenario Design Financial Risk Assessment Outcome
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Climate risk stress testing [...]

Figure 12 Major NGFS scenarios
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Forecast key climate and macroe-
conomic indicators under each sce-
nario: Integrated Assessment Models 
(IAMs) assist in the generation of key 
climate and macroeconomic variables 
based on several NGFS scenarios. 
The outputs are transition trajecto-
ries through time and across different 
regions/countries, based on various 
scenarios. Projected carbon prices, 
GHG emission levels, secondary 
energy prices, temperature rises and 
other factors are all taken into account. 
Aside from transition risk, the outputs of 
IAMs are also used as inputs into other 
macro-econometric models (such as 
the PIK model) to predict the degree of 
physical chronic risk.

Develop the relationship between 
projected indicators and company 
profitability and leverage and esti-
mate the impact of chronic physical 
risk: With the projected climate and 

macroeconomic indicators, we can 
explore how these macro indicators 
affect company profitability and lever-
age ratios.

Let us take the imposition of carbon 
pricing policies as an example. In most 
cases, this policy will result in greater 
operational expenses on a company’s 
income statement. The linkage is due 
to (1) extra costs of carbon prices paid 
on direct emissions and (2) higher indi-
rect expenses due to higher energy (i.e. 
utility) invoices. As a result, the profit 
margin is squeezed and the overall 
profitability of the company suffers. This 
will increase the likelihood of default.

Another linkage relates to capital 
expenditure. Companies may need 
to invest in new machinery and pro-
duction technologies in order to meet 
the carbon emission targets. They 
may therefore need to issue additional 

debt to fund this climate-related capital 
expenditure. As a result, the company’s 
debt-to-equity ratio will rise, raising the 
risk of default.

The likelihood of a corporate default 
is also influenced by chronic physical 
risks. Temperature rises, for example, 
would reduce economic productiv-
ity. As a result, expected yearly GDP 
growth rates could become slower 
or possibly reverse. This deterioration 
in the macroeconomic environment 
assumption also increases the risk of 
default.

In the following example, we illus-
trate the analytics framework that was 
adopted by the Hong Kong Monetary 
Authority (HKMA) in a research paper 1 
published in March 2022. This frame-
work is consistent with what we have 
described above.

Note

1) The paper can be found here: 
https://www.hkma.gov.hk/media/eng/publication-and-research/research/research-memorandums/2022/RM01-2022.pdf
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Figure 13 Illustrative relationship between climate-change policies and probability of default

Higher carbon prices

Difference in annual 
GDP growth rate due 

to transition risks

New investments 
required for reducing 

emissions

Temperature rise leads 
to productivity loss

Higher operating 
expenses via new 

carbon price on direct 
emissions

Higher operating 
expenses via higher 

cost of energy 
consumption

Slower growth 
(e.g. asset growth, 

sales growth)

Additional debt 
to finance capital 

expenditure

Productivity loss 
translated to annual 

GDP loss

Deteriorated macro 
environment

Increase in financial 
leverage (e.g. debt 

ratio)

Lower profitability 
(e.g. earnings, ROA)

Higher probability 
of default 

Tr
an

si
tio

n 
ris

k
P

hy
si

ca
l 

ris
k

Source: HKMA, Accuracy analysis



18Financial Services & Banking  June 2022

Climate risk stress testing [...]

Translate the relationship to changes 
in the probability of default (PD): Mul-
tiple approaches can be employed to 
estimate the extent of changes in the 

probability of default. In the HKMA 
example, the regulator has adopted a 
set of regression formulae to estimate 
the impacts on PD.

In the following equations, the sub-
script or superscript i denotes the firm, 
t denotes the time (year) and s denotes 
the scenario.

This framework is logically sound and pragmatic. In practice, we recommend that banks consider this as a starting point, but 
customisation using the bank data will be necessary. For example, the framework is entirely top–down in nature and does 
not incorporate a bottom–up analysis; we therefore need to perform single counterparty analysis to estimate PDs for major 
exposures before generalising using regression.

• Profitability – defined as earnings over total assets:

• Earnings – revenues minus operating expenses:

• Revenue growth rate – capture how differences in total assets growth rate from climate policies may impact firms:

• Operating expenses growth rate – captures what proportion of the increase in revenues is translated to operating 
expenses:

• Total assets growth rate – captures how differences in GDP growth rates from climate policies affect the growth rates 
of total assets for firms:

• Leverage – defined as total debt of firms over total assets:

• Output gap – defined as the difference between the actual output of an economy and its potential output divided by its 
potential output:

• Probability of default:
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For single counterparty analysis on 
PDs, it is typical to adopt the Merton 
model. The model is structural in nature 
and is designed to assess the proba-
bility of default for single-name counter-
parties whose balance sheet items are 
available and can be projected. 

The Merton model takes into account 
balance sheet components (e.g. equity, 
short-term debt and long-term debt), 
asset return volatility and the risk-free 
rate for calculations. This analysis is 
calculated bottom–up.

The steps for conducting single coun-
terparty analysis using the Merton 
model are as follows:

1. Identify top counterparties by exposure (e.g. the top 30 counterparties that 
cover 70% of the portfolio’s total exposure).

2. Analyse the counterparties’ balance sheet items (e.g. sales volume, unit price of 
products, capital expenditure, impairments) based on different climate change 
scenarios. Such analyses should take into account both projected macroe-
conomic and sectoral indicators from the top–down analysis and analysis of 
idiosyncratic risk (e.g. the adaptability of the counterparty to climate change 
based on TPI management quality review).

3. Estimate the inputs for the Merton model (i.e. equity amount, debt level, asset 
volatility and the risk-free rate). In particular, asset volatility and the risk-free rate 
can be estimated or obtained from external data providers.

4. Perform single counterparty calculation on PD:

Where N–1 is the standard normal inverse function.

Single counterparty analysis

Figure 14 Merton Model
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TCFD reporting

Another important aspect in climate risk 
management is governance, especially 
the need for climate-related disclosure. 
The Task Force on Climate-related 
Financial Disclosures (TCFD) published 
a set of recommendations in 2017 and 

further enhanced them in 2021 to help 
businesses disclose risks and opportu-
nities arising from climate change.

TCFD has established 11 recommen-
dations surrounding four thematic areas 

(i.e. governance, strategy, risk manage-
ment and metrics and targets). The key 
requirements are as follows:

Governance: disclose its governance around climate-related R&O

• The board’s oversight of climate-related R&O

• Management’s role in assessing and managing climate-related R&O

1

Strategy: disclose the actual & potential impacts of climate-related R&O on its businesses, 
strategy and financial planning where material

• The climate-related R&O identified over the short, medium and long term

• The impact of climate-related R&O on its businesses, strategy and financial planning

• The resilience of its strategy, considering different scenarios, including a 2°C or lower scenario

2

Risk Management: disclose how the organisation identifies, assesses and manages climate-
related risks

• Its processes for identifying and assessing climate-related risks

• Its processes for managing climate-related risks

• How processes for identifying, assessing and managing climate-related risks are integrated into its overall 
risk management

3

Metrics and Targets: disclose the metrics and targets used to assess and manage relevant 
climate-related R&O where material

• Metrics for assessing the climate-related R&O in line with its strategy and risk management process

• Scope 1 and 2, and, if appropriate, Scope 3 GHG emissions and the related risks

• The targets used to manage climate-related R&O and performance against targets

4

With an ever greater number of large financial institutions starting to publish their TCFD reports over the past few years, dis-
closures probably represent the least challenging part of climate risk management, as many good references and templates 
are already available.
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For clients who need to understand and manage the impacts of climate risks and regulations on their businesses, our Finan-
cial Services & Banking team can support every stage of your climate risk management:

At Accuracy, our financial services industry experts work with banks and non-bank financial institutions on mergers and 
acquisitions, strategic transformations, quantitative modelling and adoption of technology solutions. We have been working 
closely with global financial institutions as well as small and medium-sized businesses over the past two decades.

What Accuracy does

Accuracy is a wholly independent 
international consulting firm providing 
advice to company management and 
shareholders for their strategic or crit-
ical decisions, notably in transactions, 
disputes and crises. 

We serve our clients
all around the world

• Portfolio review and climate risk 
identification

• Measurement of carbon emissions 
(Scope 1, 2 and 3)

• Assistance in setting emission 
targets

• Client engagement and 
management questionnaires

• Construction of business plan 
integrating climate risk issues

• Assistance in the development 
of climate scenarios and their 
transmission into macroeconomic 
and sectoral scenarios

• Assistance in the development of 
quantitative models for climate risk 
management

• Detailed impact studies, based on 
portfolio rebalancing assumptions 
by business line, geography, etc. 

• Identification and implementation of 
both internal and external (typically 
TCFD) climate risk reporting system

• Assistance with regulatory climate 
risk stress tests: data structuring, 
modelling, impact encryption and 
project management

Strategy Quantification Regulatory impacts

Accuracy’s strength is to connect 
strategy, facts and figures. Accuracy’s 
teams are international and multicul-
tural, combining various skills to provide 
bespoke services to our clients. We 
recruit consultants from the best. 

Accuracy is present in 13 countries in 
Europe, North America, Asia, Middle 
East and Africa and leads engage-
ments all over the world.
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Contacts

Nicolas joined Accuracy in 2012 as a partner. Thanks to his significant banking experience in 
different establishments (Compagnie Bancaire, BNP Paribas, Caisses d’Epargne and Crédit 
Foncier), Nicolas has developed in-depth expertise in the banking and insurance sector. He 
is able to use this expertise from both a financial and a strategic perspective. Most notably, 
Nicolas has substantial knowledge in the realms of ALM and financial risk as well as through-
out the retail banking sector.

Tel: +33 1 58 75 70 16
Mail: nicolas.darbo@accuracy.com

Nicolas Darbo
Partner

David has 20 years of experience in financial management, risk management, securitisation 
and asset valuation. He started his career at BNP Paribas in the planning department, in 
charge of risk management. After five years within the BNP Paribas group, David entered 
Crédit Agricole Corporate and Investment Bank to manage the risk quantitative team. David 
subsequently joined the Debt and Capital Markets Front Office team and participated in 
numerous Pan-European operations of ABS, CLO, CDO and Covered Bonds.

Tel: +33 1 58 75 70 35
Mail: david.chollet@accuracy.com

David Chollet
Partner

Carl has more than 12 years of professional experience in serving financial institutions, gov-
ernments and pension funds. He acquired extensive advisory experience from Moody’s Ana-
lytics, Deloitte and KPMG before joining Accuracy. Carl is highly recognised by clients for his 
professionalism and expertise in relation to quantitative modelling, data analytics, technology 
solution adoption and development of standalone analytics solutions. Carl has worked with 
professionals including product specialists, researchers, system developers and practice 
leaders to deliver projects.

Tel: +852 2239 2914
Mail: carl.chan@accuracy.comCarl Chan

Director

Lawrence joined Accuracy in 2021 as a senior adviser. Before joining Accuracy, he served as 
president at TransUnion APAC. Lawrence has more than 35 years of experience in retail bank-
ing and analytics solutions and is one of the most recognised professionals in these areas 
in the APAC region. He has worked with most of the large and medium-sized banks in Hong 
Kong and Southeast Asia to deliver retail credit risk and data analytics solutions.

Tel: +852 9150 3067
Mail: lawrence.tsong@accuracy.com

Lawrence Tsong
Senior Adviser
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