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PERSPECTIVES FROM THE 
ORGANIZATIONS IN THE 
WORKING GROUP 

Many of the environmental challenges that the world faces 
�X�S�H�E�]�� �½�V�W�X�� �E�R�H �J�S�V�I�Q�S�W�X �G�P�M�Q�E�X�I �G�L�E�R�K�I�� �G�E�R �F�I �X�V�E�G�I�H �F�E�G�O 
to one fundamental root cause: short-termism. Financial 
markets can become a catalyst for action on sustainability, but 
for that they need to become more long-term oriented. The 
beauty of the TCFD framework is that it encourages organiza-
tions to consider and disclose long-term impacts. This change 
in perspective is what we need to achieve sustainable devel-
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The collaborative effort to pilot some of the recommendations 
by the Task-Force on Climate-related Financial Disclosures is 
invaluable for advancing best practice of climate risk analysis. I 
am convinced that we can close data and know-how gaps over 
�X�M�Q�I �F�] �[�S�V�O�M�R�K �N�S�M�R�X�P�] �E�G�V�S�W�W �½�R�E�R�G�M�E�P �E�R�H �R�S�R���½�R�E�R�G�M�E�P �M�R�H�Y�W-
tries as well as in research.

LISELOTTE ARNI
0DQDJLQJ�'LUHFWRU��(QYLURQPHQWDO�	�6RFLDO�5LVN�
UBS

Rabobank’s participation in the UNEP FI pilot on the imple-
mentation of the recommendation of the TCFD is line with 
our mission of Growing a Better World Together. By partnering 
with leading international organizations like UN Environment 
we aim to make a serious contribution to tackling the chal-
lenges brought about by climate change. Assisting in the realiza-
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PROJECT INTRODUCTION

This report is the result of  a collaboration of  sixteen of  the world’s leading banks under the 
UN Environment Finance Initiative (UNEP FI) to pilot the recommendations published by 
the Financial Stability Board’s Task Force on Climate-related Financial Disclosures (TCFD). 
Through this collaboration, banks set out to develop and test a scenario-based approach 
for assessing the potential impact of  climate change on their corporate lending portfolios 
as recommended by the TCFD. As an inaugural exercise, the output of  this process is 
�L�Q�W�H�Q�G�H�G���W�R���S�U�R�Y�L�G�H���D���À�U�V�W�����E�X�W���F�U�L�W�L�F�D�O���V�W�H�S�����L�Q���D���O�R�Q�J�H�U���S�U�R�F�H�V�V���R�I ���U�H�V�S�R�Q�G�L�Q�J���W�R���W�K�H���7�&�)�'��
recommendations.

The TCFD recommendations urge banks to use scenario analysis to assess and disclose the 
“actual and potential impacts” of  climate-related risks and opportunities on their business as 
well as how they manage them. In this framework, climate risk can be divided into two risk 
categories: physical risk and transition risk. To assess both sides of  climate risk, the sixteen 
banks formed a Working Group to test the impacts of  climate risk under three scenarios 
(representing a 1.5°C, 2°C, and 4°C global average temperature increase by the end of  the 
century), supported by two consultancies: Oliver Wyman and its sister company Mercer on 
transition risk and Acclimatise on physical risk.

This report focuses on transition risk, which is associated with the transition to a low-car-
�E�R�Q�� �H�F�R�Q�R�P�\�� �D�Q�G�� �F�R�Q�V�W�L�W�X�W�H�V�� �W�K�H�� �À�U�V�W�� �L�Q�� �D�� �W�Z�R���S�D�U�W�� �V�H�U�L�H�V�� �S�X�E�O�L�V�K�L�Q�J�� �E�R�W�K�� �W�K�H�� �W�U�D�Q�V�L�W�L�R�Q��
risk and physical risk assessment methodologies developed through the Working Group’s 
collaboration. 

Oliver Wyman, a leading global management consultancy and Mercer, a leader in invest-
ment management consulting, supported the development of  the methodology outlined in 
this report. Oliver Wyman brought deep expertise in risk management and stress testing 
�I�U�R�P���W�K�H���À�Q�D�Q�F�L�D�O���V�H�U�Y�L�F�H�V���V�H�F�W�R�U���Z�K�L�O�H���0�H�U�F�H�U�����D�Q���D�F�W�L�Y�H���P�H�P�E�H�U���R�I ���W�K�H���7�&�)�'�����S�U�R�Y�L�G�H�G��
its framework for considering climate change investment risks and opportunities from 
its 2015 “Investing in a Time of  Climate Change” study. Developing a widely applicable and 
rigorous methodology for assessing transition risk relied heavily on the active participation 
�R�I �� �:�R�U�N�L�Q�J�� �*�U�R�X�S�� �P�H�P�E�H�U�V�·�� �V�X�V�W�D�L�Q�D�E�L�O�L�W�\���� �F�U�H�G�L�W�� �U�L�V�N���� �V�W�U�H�V�V�� �W�H�V�W�L�Q�J���� �D�Q�G�� �À�Q�D�Q�F�H�� �W�H�D�P�V����
Participants from the sixteen banks provided input into this report and continue to pilot and 
�U�H�À�Q�H���W�K�H���P�H�W�K�R�G�R�O�R�J�\���D�V���D���U�H�V�X�O�W���R�I ���W�K�H�L�U���V�L�[���P�R�Q�W�K���F�R�O�O�D�E�R�U�D�W�L�R�Q��
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EXECUTIVE SUMMARY

To avoid the most disruptive outcomes of  climate change, nearly 200 countries have 
agreed—through the 2015 Paris Agreement1—to strengthen the global response to climate 
change in order to limit “the increase in the global average temperature to well below 2°C 
above pre-industrial levels”. To achieve this objective, a transition to a low-carbon global 
economy is required. From the perspective of  the market, a low-carbon transition translates 
into a new and uncertain landscape of  commercial risks and opportunities. These new risks 
and opportunities need to be understood, assessed, and translated into effective strategies if  
�F�R�P�S�D�Q�L�H�V���D�U�H���W�R���D�G�D�S�W���W�R�����E�H�Q�H�À�W���I�U�R�P�����D�Q�G���F�R�Q�W�U�L�E�X�W�H���W�R���D���O�R�Z���F�D�U�E�R�Q���H�F�R�Q�R�P�\��

�7�K�H�� �7�&�)�'�� �U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V�� �S�U�R�Y�L�G�H�� �E�R�W�K�� �F�R�U�S�R�U�D�W�H�V�� �D�Q�G�� �À�Q�D�Q�F�L�D�O�� �L�Q�V�W�L�W�X�W�L�R�Q�V�� �Z�L�W�K�� �D��
consistent, high-level guidance to assessing and disclosing climate-related risks 
and opportunities. They require organisations to adopt a forward-looking, scenario-based 
approach to climate impact assessments, extending their horizons decades into the future. It 
is expected that implementing the recommendations will generate new sources of  informa-
�W�L�R�Q���I�R�U���P�D�U�N�H�W���D�F�W�R�U�V���D�Q�G���S�R�O�L�F�\�P�D�N�H�U�V�����L�Q�Á�X�H�Q�F�H���W�K�H���D�O�O�R�F�D�W�L�R�Q���R�I ���F�D�S�L�W�D�O�����D�Q�G���I�D�F�L�O�L�W�D�W�H���W�K�H��
transition to a more sustainable, low-carbon economy. 

While providing high-level guidance, the TCFD has left it to the various industries to 
�G�H�Y�H�O�R�S���D�Q�G���S�L�O�R�W���W�K�H���V�S�H�F�L�À�F���D�S�S�U�R�D�F�K�H�V�����P�H�W�K�R�G�V�����D�Q�G���V�F�H�Q�D�U�L�R���L�Q�S�X�W�V���E�H�V�W���V�X�L�W�H�G���W�R���W�K�H�L�U��
�V�S�H�F�L�À�F���Q�H�H�G�V���D�Q�G���H�[�S�R�V�X�U�H�V����

This report synthesizes the efforts of  a Working Group of  sixteen international banks 
convened by the UN Environment Finance Initiative (UNEP FI) and supported by Oliver 
Wyman to develop a methodology for assessing the risks and opportunities associated with 
the transition to a low-carbon economy (the "transition-related" impacts associated with 
climate change). As such the methodology addresses the Strategy element of  the TCFD 
recommendations around the use of  scenario analysis for forward-looking assessments of  
transition-related impacts. 

The key aim of  the methodology is to help banks assess the transition-related exposures in 
their corporate loan portfolios where they may have concerns about the potential policy 
and technology related impacts of  a low-carbon transition, as well as an appetite to explore 
and capture the associated opportunities. It is also through their lending activities, including 
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�D�Q�D�O�\�V�L�V���� �L�V���L�Q�W�H�Q�G�H�G���W�R���H�V�W�L�P�D�W�H���F�D�S�L�W�D�O���Q�H�H�G�V���D�Q�G���P�D�Q�D�J�H���F�D�S�L�W�D�O���R�Y�H�U���R�Q�H���W�R���À�Y�H���\�H�D�U�V���� �$��
climate transition response, however, will evolve over decades. Analysis over this long time 
horizon is rather intended to assess the sensitivity of  a bank’s current business to plausible 
climate-related transition scenarios at different points in time over the extended horizon.2 
The exercise is not a precise forecast but a sensitivity analysis which can be used to 
inform strategic planning and portfolio composition and to ensure institutions are 
�V�X�I�À�F�L�H�Q�W�O�\���F�O�L�P�D�W�H���D�Z�D�U�H. 

In addition to an extended time horizon, assessing climate-related transition risk presents 
unique challenges���I�R�U���À�Q�D�Q�F�L�D�O���L�Q�V�W�L�W�X�W�L�R�Q�V��

◼�� Limited information is available to assess how a climate transition scenario might 
�L�P�S�D�F�W���W�K�H���F�U�H�G�L�W�Z�R�U�W�K�L�Q�H�V�V���R�I ���V�S�H�F�L�À�F���E�R�U�U�R�Z�H�U�V���D�Q�G���L�Q�G�X�V�W�U�L�H�V��

◼�� Substantial coordination within organizations is required to execute an effort with 
�V�X�F�K���V�F�R�S�H�����H�[�S�H�U�W�L�V�H���I�U�R�P���V�X�V�W�D�L�Q�D�E�L�O�L�W�\�����F�U�H�G�L�W���U�L�V�N�����L�Q�G�X�V�W�U�\�����V�W�U�H�V�V���W�H�V�W�L�Q�J�����À�Q�D�Q�F�H�����D�Q�G��
investor relations must be brought to bear

◼�� Finally, to be most useful and instructive for banks and the market, the methodology 
must be repeatable, systematic, and consistent�����Z�K�L�O�H���D�O�O�R�Z�L�Q�J���I�R�U���F�R�P�S�D�Q�\���V�S�H�F�L�À�F��
customization where data are available

To address these challenges, the methodology leverages the most relevant tools for quan-
tifying climate-related transition risk and combines them into a holistic approach for 
transition risk assessment. The methodology is anchored in analyses of  particular temper-
�D�W�X�U�H���E�D�V�H�G�� �V�F�H�Q�D�U�L�R�V���� �L�Q�F�O�X�G�L�Q�J�� �D�� ���ƒ�&�� �V�F�H�Q�D�U�L�R�� �D�V�� �Z�H�O�O�� �D�V�� �������ƒ�&�� �E�X�W�� �Á�H�[�L�E�O�H�� �W�R�� �D�� �U�D�Q�J�H�� �R�I ��
such scenarios. It combines portfolio-level and borrower-level risk assessment.3 As shown in 
Figure 0.1, a borrower-level calibration module captures nuances from the bottom up while 
a top-down portfolio impact assessment module extrapolates these borrower-level impacts 
to portfolio segments with homogeneous exposures to transition risk. As a result, only a 
sample of  name-level analyses is required to estimate portfolio risk exposure, reducing both 
time and resource requirements. Note the impact of  the transition scenarios can be positive, 
negative, or neutral depending on the sectors, the geographies, and the scenarios.

Figure 0.1: Overview of the transition risk modules
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By linking the three modules, banks can address the major challenges inherent to modelling 
transition risk:

◼�� Transition scenarios provide plausible views of  how transition risk might evolve across 
sectors over the next few decades

◼�� Borrower-level calibration allows each bank to tailor the approach and overcome a 
lack of  empirical data to estimate changes in credit outcomes

◼�� Portfolio impact assessment, together with the scenarios, provides a structured analyt-
ical framework that makes the approach repeatable, systematic, and consistent and helps 
coordinate and integrate analysis and judgment across a bank

The Working Group’s piloting of  this approach yielded valuable insights. In particular, the 
testing underscored the need for a methodology that can accommodate different scenar-
ios and bank exposures to risk. For instance, there are multiple ways to achieve a 2°C 
scenario; each path can lead to vastly different sector impacts depending on the underly-
ing scenario assumptions, such as the feasibility of  wide-scale carbon capture and storage 
�W�H�F�K�Q�R�O�R�J�\�� ���&�&�6������ �6�S�H�F�L�À�F���V�F�H�Q�D�U�L�R�V���P�D�\�� �S�U�R�Y�H���P�R�U�H���U�H�O�H�Y�D�Q�W���I�R�U���S�U�R�E�L�Q�J���S�D�U�W�L�F�X�O�D�U���E�D�Q�N��
�Y�X�O�Q�H�U�D�E�L�O�L�W�L�H�V���� �)�R�U�� �H�[�D�P�S�O�H���� �L�Q�� �V�R�P�H�� �V�F�H�Q�D�U�L�R�V���� �W�K�H�� �R�L�O�� �D�Q�G�� �J�D�V�� �V�H�F�W�R�U�� �F�D�Q�� �E�H�Q�H�À�W�� �I�U�R�P�� �D��
rapid phase out of  coal; a scenario that stresses high-carbon power generation compa-
nies may therefore not be as stressful, in the short-term, for oil and gas exploration and 
production counterparties. Findings like these emphasized the importance of  developing a 
methodology compatible with different scenarios and scenario sources which will provide 
different views of  how the future may look. While the methodology described in this report 
focuses on temperature-based scenarios to align with the TCFD recommendations, it can be 
adapted to bespoke, event-based scenarios such as a sudden policy change or a techno-
logical breakthrough. These events may lead to greater risk to the banks in the short term as 
banks and companies will have less time to adapt and adjust to the new environment. 
Broadly, as in macro-economic stress testing, banks should identify their own vulnerabili-
ties and test various scenarios to probe them. 

The piloting of  the approach also highlighted that there is a need for further collaboration 
between the different stakeholders, such as banks, industry groups, and scenario modelling 
teams. This collaboration will help standardise approaches and practices so that results can 
be disclosed and compared across banks along a variety of  dimensions, including sectors, 
geographies, and scenarios. Collaboration can also improve the assessment by creating feed-
back between the physical and economic scenario descriptions, and the assessments done 
by the banks. Increased scenario details and further granularity, for example, would improve 
the assessment. 

A major advantage of  the proposed approach is its adaptability: the methodology is exten-
sible to multiple sectors, a variety of  scenario sources, different risk factors, and 
timeframes�����6�X�F�K���Á�H�[�L�E�L�O�L�W�\���Z�L�O�O���S�U�R�Y�H���X�V�H�I�X�O���D�V���E�D�Q�N�V���U�H�À�Q�H���W�K�H�L�U���D�S�S�U�R�D�F�K���W�R���U�L�V�N���D�V�V�H�V�V-
�P�H�Q�W���� �D�V���À�Q�D�Q�F�L�D�O�O�\���R�U�L�H�Q�W�H�G���F�O�L�P�D�W�H���V�F�H�Q�D�U�L�R���V�R�X�U�F�H�V���G�H�Y�H�O�R�S���� �D�Q�G���D�V���G�L�V�F�O�R�V�X�U�H���J�X�L�G�H�O�L�Q�H�V����
reporting and best practices evolve.

�$�V���W�K�H���À�U�V�W���H�[�H�U�F�L�V�H���R�I ���L�W�V���N�L�Q�G�����W�K�L�V���P�H�W�K�R�G�R�O�R�J�\���S�U�R�Y�L�G�H�V��a foundation to build upon in 
future work. Implementation of  TCFD recommendations will naturally require multiple 
phases as practices evolve and new data emerges from industry practitioners, corporates, 
policy makers, and climate modellers. We see a number of  potential paths for further 
development of  the approach���� �7�K�L�V�� �L�Q�F�O�X�G�H�V�� �F�U�H�D�W�L�Q�J�� �À�Q�D�Q�F�L�D�O�O�\���R�U�L�H�Q�W�H�G�� �W�U�D�Q�V�L�W�L�R�Q��
scenarios tailored to the vulnerabilities of  the institutions, developing data and analytics for 
borrower-level climate risk analysis, enhancing the portfolio impact assessment methodol-
ogy, and integrating transition risk assessment in the organization. 
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TCFD recommendations (see Figure 1.1), which aims to disclose “the actual and potential 
impacts of  climate-related risks and opportunities on the organization’s businesses, strategy, 
�D�Q�G���À�Q�D�Q�F�L�D�O���S�O�D�Q�Q�L�Q�J���Z�K�H�U�H���V�X�F�K���L�Q�I�R�U�P�D�W�L�R�Q���L�V���P�D�W�H�U�L�D�O���������������E�\���W�D�N�L�Q�J���L�Q�W�R���F�R�Q�V�L�G�H�U�D�W�L�R�Q��
different climate-related scenarios, including a 2°C or lower scenario.” A “2°C or lower 
scenario” lays out a trajectory “consistent with holding the increase in the global average 
temperature to 2°C above pre-industrial levels”. The scenario analysis is expected to inform 
the “metrics and targets used to assess and manage climate-related risks and opportunities” 
(Metrics and Targets element of  the TCFD recommendation in Figure 1.1)”. The scenario 
analysis is expected to inform the “metrics and targets used to assess and manage climate-re-
lated risks and opportunities” (Metrics and Targets element of  the TCFD recommendation 
in Figure 1.1)”.

)LJXUH������Core elements of the TCFD recommendations
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�À�Q�D�Q�F�L�D�O���F�U�L�V�L�V�����L�Q�V�W�L�W�X�W�L�R�Q�V���K�D�Y�H���V�S�H�Q�W���\�H�D�U�V�����E�X�L�O�W���X�S���W�H�D�P�V�����D�Q�G���V�L�J�Q�L�À�F�D�Q�W�O�\���H�[�S�D�Q�G�H�G���U�L�V�N��
management budgets to enhance their macro-economic stress testing capabilities. While 
we do not expect climate change risk measurement to receive the same level of  singular 
attention at banks in the near term, we nonetheless expect that the development process 
will require multiple iterations, experimentation, and concerted effort across institutions to 
evolve a set of  clear best practices. This document describes a meaningful but nonetheless 
initial step towards building such a best practice methodology.

���� 	 THE CHALLENGE FOR BANKS 
Despite similarities, the assessment of  transition risk presents unique challenges compared 
to traditional risk evaluation. To develop a comprehensive methodology for assessing 
climate-related transition risk, banks have to overcome six key challenges. 

First, limited empirical data exists to measure the strength of  the climate-credit 
risk relationship. Banks lack historical data with which they can assess the impact of  
climate risk on credit losses. No long-term policy experiments have occurred at the scale 
�W�K�D�W�� �Z�R�X�O�G�� �E�H�� �U�H�T�X�L�U�H�G�� �I�R�U�� �D�� ���ƒ�&�� �W�U�D�Q�V�L�W�L�R�Q���� �D�Q�G�� �W�K�H�� �À�Q�D�Q�F�L�D�O�� �L�P�S�D�F�W�V�� �R�I �� �P�R�U�H�� �E�L�Q�G�L�Q�J��
policy constraints on industries, including those reliant on fossil fuels, for example, remain 



Extending Our Horizons  15  

Finally, conducting quality scenario analysis requires major coordination across 
the organization. Transition risk analysis requires a range of  industry, credit risk, and 
sustainability experts from across the bank. In such a cross-functional exercise, ownership 
and governance, as well as differences in techniques and skill sets, can lead to coordination 
challenges. The approach should make the work required by banks manageable, with clearly 



16  UNEP Finance Initiative - Oliver Wyman



Extending Our Horizons  17  

�� 	AN INTEGRATED APPROACH FOR 
75$16,7,21�5,6.�$66(660(17
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identifying the magnitude of  the scenario’s impact on the creditworthiness of  borrowers, 
incorporating quantitative and qualitative considerations. This analysis is only conducted 
on a subset of  cases, allowing for manageable workload.

◼�� Portfolio impact assessment: The portfolio impact assessment uses a systematic and 
repeatable approach to extrapolate the risk assessed by other modules to the remainder 
of  the portfolio.

Portfolio impact assessment provides a structured quantitative method for combining 





BOX 2:�0RGHOOLQJ�WUDQVLWLRQ�ULVN��WRS�GRZQ�RU�ERWWRP�XS"
Throughout development of the methodology, several 
alternative transition risk assessment approaches 
were considered. Each method offers a trade-
off between feasibility and analytical rigor, while 
approaching transition risk from a different stand-
point. The three main methods considered, catego-
rized as top-down or bottom-up, are:

Top-down approaches:

◼��
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Additionally, guided by the TCFD recommendations, scenario sources were assessed for 
�D�Y�D�L�O�D�E�L�O�L�W�\�� �R�I �� �W�K�H�� �P�R�V�W�� �F�U�L�W�L�F�D�O�� �À�Q�D�Q�F�L�D�O�� �U�L�V�N�� �Y�D�U�L�D�E�O�H�V���� �L�Q�F�O�X�G�L�Q�J�� �H�Q�H�U�J�\�� �S�U�L�F�H�V���� �F�D�U�E�R�Q��
prices, emissions, investment needs, and energy demand by fuel type.

◼�� Output granularity: Though some models may cover the entire world, they do not 
always report the results of  this analysis in a granular way. Scenario sources should also 
report economic and emissions results at a sector level, so that the major differences in 
sector relationships to risk drivers are captured. Additionally, regional or country level 
outputs are useful for capturing differences in transition risk across jurisdictions and 
levels of  economic development. 

◼�� Update frequency: Since important socioeconomic and policy inputs into transition 
risk models will evolve in the real world, frequent publication of  scenario model outputs 
is necessary. To avoid disruption or obsolescence, selected scenario models should be 
maintained actively by a group with a mandate to continuously publish.8

Based on these criteria, two publicly available, and widely referenced, scenario sources were 
deemed most appropriate for the purposes of  this transition risk analysis exercise:

◼�� The IEA World Energy Outlook: An annual scenario analysis publication that projects 
carbon emissions, technology development, and energy sector trends based on current 
and emerging policy frameworks. The scenarios are produced using the World Energy 
Model, a partial equilibrium model designed to explore how energy use and production 
will evolve over time under alternative policy assumptions. 

◼�� Integrated assessment models (IAMs): A suite of  integrated energy-economy-climate 
�P�R�G�H�O�V�� �G�H�Y�H�O�R�S�H�G�� �E�\�� �W�K�H�� �V�F�L�H�Q�W�L�À�F�� �F�R�P�P�X�Q�L�W�\���� �7�K�H�V�H�� �P�R�G�H�O�V�� �H�[�S�O�R�U�H�� �W�K�H�� �U�H�O�D�W�L�R�Q�V�K�L�S��
between emissions, the climate outcome until 2100, and socioeconomic developments 
including a detailed representation of  the energy and land-use systems. The scenarios 
generated through IAMs have been relied upon in various Intergovernmental Panel on 
Climate Change assessments, which is the international body for assessing the science 
related to climate change.

������	Using scenarios for transition risk assessment
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�+�R�Z�H�Y�H�U�����L�Q���W�K�L�V���F�D�V�H�����F�O�L�P�D�W�H���F�K�D�Q�J�H���W�U�D�Q�V�L�W�L�R�Q���V�F�H�Q�D�U�L�R�V���Z�H�U�H���L�Q�L�W�L�D�O�O�\���G�H�Y�H�O�R�S�H�G���I�R�U���G�L�I�I�H�U-
�H�Q�W���S�X�U�S�R�V�H�V�����W�K�H���E�H�V�W���Z�D�\���W�R���X�V�H���W�K�H�P���L�V���W�K�H�U�H�I�R�U�H���Q�R�W���L�P�P�H�G�L�D�W�H�O�\���D�S�S�D�U�H�Q�W���I�R�U���À�Q�D�Q�F�L�D�O��
risk analysts. Scenario outputs must be translated to allow for assessment of  transition risk 
�L�Q���À�Q�D�Q�F�L�D�O���W�H�U�P�V��

������	Bridging the gap between climate scenarios 
DQG�¼QDQFLDO�ULVN DVVHVVPHQW

Transition scenario models produce outputs often initially intended for policy analysis or 
research. As such, they describe the main dynamics that could impact sectors through policy, 
�W�H�F�K�Q�R�O�R�J�\���� �R�U�� �P�D�U�N�H�W�� �L�P�S�D�F�W�V���� �7�R�� �D�Q�D�O�\�V�H�� �W�K�H�V�H�� �G�\�Q�D�P�L�F�V�� �I�R�U�� �F�R�U�S�R�U�D�W�H�� �À�Q�D�Q�F�L�D�O�� �D�Q�D�O�\�V�L�V����
�K�R�Z�H�Y�H�U�����W�U�D�Q�V�L�W�L�R�Q���V�F�H�Q�D�U�L�R���R�X�W�S�X�W�V���Q�H�H�G���W�R���E�H���À�Q�D�Q�F�L�D�O�O�\���L�Q�W�H�U�S�U�H�W�H�G�����7�R���W�K�L�V���H�Q�G�����V�F�H�Q�D�U�L�R��
model outputs can be summarized as a set of  focused risk drivers that describe the major 
corporate performance dynamics in a transition scenario.

The main dynamics described in scenarios that have corporate performance impacts at a 
sector-level fall into three categories: 

◼�� Policies can lead to additional costs or gains in revenue by borrowers through taxes or 
subsidies, impose quantity regulations that decrease demand for borrower products, or 
mandate capital improvements that require additional investment.

◼�� All of  these policies act on a portfolio of  technologies. Policies can make technologies 
relatively more competitive by changing their costs. Increased deployment of  low-carbon 
technologies will help some industries and harm others, cutting into their market share. All 
increases in technology deployment come at a cost, requiring greater capital expenditure. 

◼�� The market�� �À�Q�G�V�� �H�T�X�L�O�L�E�U�L�D�� �L�Q�� �U�H�V�S�R�Q�V�H�� �W�R�� �W�U�D�Q�V�L�W�L�R�Q�� �G�\�Q�D�P�L�F�V���� �3�U�L�F�H�V�� �Z�L�O�O�� �F�K�D�Q�J�H�� �D�V��
�F�R�P�S�D�Q�L�H�V���À�Q�G���Z�D�\�V���W�R���S�D�V�V���W�K�U�R�X�J�K���L�Q�F�U�H�D�V�H�G���F�R�V�W�V�����&�R�Q�V�X�P�H�U�V���Z�L�O�O�����L�Q���W�X�U�Q�����U�H�V�S�R�Q�G��
to price changes by modifying which products they buy. These impacts will, ultimately, 
affect the total emissions the economy outputs and thus the policies required to further 
reduce emissions in subsequent periods.

Risk factor pathways are a way to interpret these economic scenario impacts in corporate 
�À�Q�D�Q�F�L�D�O���W�H�U�P�V�����(�D�F�K���U�L�V�N���I�D�F�W�R�U���S�D�W�K�Z�D�\���L�V���D���G�U�L�Y�H�U���V�S�H�F�L�I�\�L�Q�J���U�L�V�N���F�K�D�Q�J�H�V���I�U�R�P���D���F�O�L�P�D�W�H��
scenario compared to a baseline or reference scenario, in this case a 4°C scenario, where 
only current policies are expected to continue. As such, risk factor pathways were developed 
from scenario outputs with the intention of  meeting several criteria. They must:

◼�� �(�Q�D�E�O�H���D���À�Q�D�Q�F�L�D�O���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���I�R�U���F�R�U�S�R�U�D�W�H���U�L�V�N���H�[�S�R�V�X�U�H���D�Q�D�O�\�V�L�V: Risk factor 
�S�D�W�K�Z�D�\�V���V�K�R�X�O�G���L�Q�G�L�F�D�W�H���À�Q�D�Q�F�L�D�O���O�R�V�V���R�U���J�D�L�Q���I�R�U���F�R�U�S�R�U�D�W�H�V���D�F�U�R�V�V���D�Q���H�F�R�Q�R�P�L�F���V�H�F�W�R�U��
and geography that is intuitive and based on analysis of  the scenario.

◼�� Allow common comparisons across sectors: To achieve consistency, the structure 
of  the risk factors should be applicable to multiple economic sectors (though the 
�V�S�H�F�L�À�F���Y�D�O�X�H�V���W�K�H�\���W�D�N�H���D�U�H���H�[�S�H�F�W�H�G���W�R���G�L�I�I�H�U���D�F�U�R�V�V���V�H�F�W�R�U�V�������,�I ���W�K�H�V�H���P�H�W�U�L�F�V���Z�H�U�H���Q�R�W��
common risk drivers, differing risk analysis frameworks would have to be developed for 
different sectors.

◼��
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Based on these starting principles, four risk factor pathways were developed at the  
�V�H�F�W�R�U���J�H�R�J�U�D�S�K�\���O�H�Y�H�O���W�R���H�Q�F�R�P�S�D�V�V���P�D�M�R�U���G�U�L�Y�H�U�V���R�I ���À�Q�D�Q�F�L�D�O���U�L�V�N��9 

◼�� Incremental direct emissions cost, or the increased costs of  emitting CO2 and other 
greenhouse gases relative to a baseline scenario. In transition scenario models, increased 
costs are driven by the amount of  emissions per period, and the associated carbon-equiv-
alent price. In the real world, these increased costs might be levied as a direct tax on 
emitters, or through cap-and-trade. 

◼�� Incremental indirect emissions cost, or the increased costs of  production inputs rela-
tive to a baseline scenario. During a low-carbon transition, carbon-intensive fuels will 
increase in price due to pass-through of  direct emissions costs. Increased fuel costs will 
directly impact sectors that use carbon-intensive fuels for economic activity. Increased 
fuel costs can be further passed on through downstream goods, indirectly incurring 
subsequent cost increases. Scenario models usually only report increases in fuel prices, 
but analysis can identify increases of  other intermediate goods costs used in production 
down the chain.10 

◼�� Incremental low-carbon capital expenditure, or the increased costs associated with 
the need for capital investment to transition to a low-carbon economy. In scenarios, capi-
�W�D�O���H�[�S�H�Q�G�L�W�X�U�H���L�Q�F�U�H�D�V�H�V���W�R���H�Q�V�X�U�H���V�X�I�À�F�L�H�Q�W���S�U�R�G�X�F�W�L�R�Q���F�D�S�D�F�L�W�\���H�[�L�V�W�V���W�R���P�H�H�W���G�H�P�D�Q�G��
�L�Q���V�X�E�V�H�T�X�H�Q�W���S�H�U�L�R�G�V�����&�D�S�L�W�D�O���H�[�S�H�Q�G�L�W�X�U�H���P�X�V�W���D�O�V�R���L�Q�F�U�H�D�V�H���W�R���P�H�H�W���H�Q�H�U�J�\���H�I�À�F�L�H�Q�F�\��
mandates assumed by the scenario. 

◼�� Change in revenue, or changes in price and consumer demand. As costs increases, 
an increasing proportion of  costs may be expected to be passed on to consumers. 
Consumers, in turn, will respond to increased prices by decreasing their demand for 
certain goods and increasing their demand for others, leading to a change in revenue.

Together, the combined risk factor pathways provide a picture that is meaningful for assess-
ing probability of  default for corporates exposed to these risk factors. Each risk factor has 
�D�Q���L�P�S�D�F�W���R�Q���E�R�U�U�R�Z�H�U�V�·���F�D�V�K���Á�R�Z�����D�Q�G���W�K�H���V�X�P���R�I ���W�K�H�V�H���U�L�V�N���I�D�F�W�R�U���S�D�W�K�Z�D�\�V���L�Q�G�L�F�D�W�H���K�R�Z��
�I�X�W�X�U�H�� �F�D�V�K�� �Á�R�Z�V�� �P�L�J�K�W�� �F�K�D�Q�J�H�� �G�X�H�� �W�R�� �F�O�L�P�D�W�H�� �W�U�D�Q�V�L�W�L�R�Q�� �U�L�V�N���� �$�� �E�R�U�U�R�Z�H�U�·�V�� �F�D�V�K�� �Á�R�Z�� �L�V��
directly linked to the borrower’s ability to pay off  debt without adversely impacting future 
�À�Q�D�Q�F�L�D�O���S�H�U�I�R�U�P�D�Q�F�H�����(�[�F�H�V�V���F�D�V�K���F�D�Q���E�H���D�O�O�R�F�D�W�H�G���W�R���O�R�D�Q���L�Q�W�H�U�H�V�W���S�D�\�P�H�Q�W�V�����G�H�F�U�H�D�V�L�Q�J���W�K�H��
probability that a borrower will default by failing to pay back a loan. Note however that, even 
after combining output variables, the resulting risk factor pathways are still based on economic 
�P�R�G�H�O�V�� �D�Q�G�� �D�U�H�� �W�K�X�V�� �D�Q�� �L�P�S�H�U�I�H�F�W�� �S�U�R�[�\�� �I�R�U�� �E�R�U�U�R�Z�H�U���O�H�Y�H�O�� �À�Q�D�Q�F�L�D�O�� �R�U�� �D�F�F�R�X�Q�W�L�Q�J�� �L�P�S�D�F�W�V����
�7�K�H�\���V�K�R�X�O�G���E�H���L�Q�W�H�U�S�U�H�W�H�G���D�V���D���V�X�P�P�D�U�\���R�I ���W�K�H���V�F�H�Q�D�U�L�R���I�R�U���D���V�S�H�F�L�À�F���U�H�J�L�R�Q���D�Q�G���V�H�F�W�R�U��

Risk factor pathways provide a picture of  transition risk that can be interpreted at a glance. 
For example, Figure 2.3 shows how risk factor pathways evolve in the European Union’s oil 
and gas sector under a 2°C transition scenario in the REMIND model, an integrated assess-
ment model developed by the Potsdam Institute for Climate Impact Research (PIK). In this 
case, one expects both oil and gas, as fossil fuels, to experience risk increases. 

��	 �'�X�U�L�Q�J���W�K�H���S�L�O�R�W�����V�H�F�W�R�U���G�H�À�Q�L�W�L�R�Q�V���Z�H�U�H���G�H�Y�H�O�R�S�H�G���W�R���E�H���F�R�P�S�D�W�L�E�O�H���Z�L�W�K���W�K�H���O�H�Y�H�O���R�I ���J�U�D�Q�X�O�D�U�L�W�\��
�R�I ���Y�D�U�L�D�E�O�H���U�H�S�R�U�W�L�Q�J���S�U�R�Y�L�G�H�G���E�\���W�K�H���W�U�D�Q�V�L�W�L�R�Q���V�F�H�Q�D�U�L�R���P�R�G�H�O�V�����2�X�W�S�X�W�V���D�O�O�R�Z�H�G���G�H�À�Q�L�W�L�R�Q��
of  fourteen high-level sectors for use in the pilot: energy, oil and gas, oil, gas, coal, electricity, 
agriculture and forestry, crops, forestry, livestock, renewables, transportation, industrial processes, 
and residential and commercial buildings. An additional layer of  “segment” granularity for risk 
�D�Q�D�O�\�V�L�V���L�V���G�H�À�Q�H�G���D�Q�G���F�X�V�W�R�P�L�]�H�G���E�\���E�D�Q�N�V���D�V���I�X�U�W�K�H�U���G�L�V�F�X�V�V�H�G���L�Q���V�H�F�W�L�R�Q�����������������7�H�Q���K�L�J�K���O�H�Y�H�O��
�J�H�R�J�U�D�S�K�L�H�V���Z�H�U�H���G�H�À�Q�H�G��

10	 For example, using input-output models to project the change in other intermediate good prices 
based on a pass-through of  fuel prices. 
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)LJXUH������European Union oil and gas risk factor pathways from the REMIND 
model 2°C scenario
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Such “snapshots” of  sector risk can be derived for all sectors and geographies covered in 
the transition scenario models.12 Figure 2.5 shows one such example for Asia. 

)LJXUH����� Asia combined oil and gas risk factor pathways, REMIND 2°C scenario
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Box 3: Translating scenarios from two of the world’s 
leading transition scenario models

)URP�3,.��5(0,1'��DQG�,,$6$��0(66$*(L[�*/2%,20�

13	 Read more about the IAMC at www.globalchange.umd.edu/iamc/

Note: For this pilot, the Working Group obtained 
scenarios from two of the leading interdisciplinary 
research institutions focused on modelling the 
global response to mitigating climate change: the 
Potsdam Institute for Climate Impact Research (PIK) 
and the International Institute for Applied Systems 
Analysis (IIASA). Contributing scientists included 
Elmar Kriegler and Christoph Bertram (PIK) and 
Keywan Riahi and David McCollum (IIASA).

PIK and IIASA develop scenarios using inte-
grated assessment models (IAMs), which combine 
representations of global land-use and energy systems 
with internally consistent socio-demographic and 
economic projections to understand strategies and 
impacts related to climate policy and technology 
transition over the course of the 21st century. The 
scenarios developed by these energy-economic-land 
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At present, scenario models only provide transition risk outputs at a sector level. Banks, 
however, are interested in understanding differences in scenario impacts within sectors 
where there are major variations in borrower characteristics. Understanding risk is perhaps 
even more important at a more granular segment level within a sector, where groups of  
companies share homogeneous exposures to transition risk drivers. 

�7�R���E�U�L�Q�J���V�H�F�W�R�U���O�H�Y�H�O���U�L�V�N���G�R�Z�Q���W�R���W�K�H���V�H�J�P�H�Q�W���O�H�Y�H�O�����D�Q�D�O�\�V�W�V���P�X�V�W���G�H�À�Q�H��relative sensitiv-
ities of  segments to each transition risk driver. Relative sensitivities specify the impact of  
transition risk drivers on one segment relative to others. For electric utilities, for example, 
�F�R�D�O���À�U�H�G���S�R�Z�H�U���S�O�D�Q�W�V���Z�L�O�O���K�D�Y�H���D���K�L�J�K�H�U���V�H�Q�V�L�W�L�Y�L�W�\�����R�U���K�L�J�K�H�U���S�R�W�H�Q�W�L�D�O���I�R�U���D�G�Y�H�U�V�H���L�P�S�D�F�W����
to direct emissions cost than a nuclear or renewables-focused generation company. In some 
sectors, where there are winners and losers, relative sensitivities must also identify the direc-
tion of  impact relative to the sector as a whole. For example, electric vehicle producers may 
see an increase in revenue even though car manufacturers as a whole may see a decline.

While relative sensitivities provide constraints on the relative relationships of  a segment to 
�D�� �S�D�U�W�L�F�X�O�D�U�� �W�U�D�Q�V�L�W�L�R�Q�� �U�L�V�N�� �G�U�L�Y�H�U���� �W�K�H�\�� �G�R�� �Q�R�W�� �T�X�D�Q�W�L�I�\�� �W�K�H�� �V�S�H�F�L�À�F�� �P�D�J�Q�L�W�X�G�H�� �R�I �� �W�K�H�� �U�L�V�N��
driver’s impact on the segment. In the case of  electric utilities, one need only identify that 
�F�R�D�O���À�U�H�G�� �S�R�Z�H�U�� �S�O�D�Q�W�V�� �D�U�H�� �Z�R�U�V�H�� �R�I�I �� �L�Q�� �W�H�U�P�V�� �R�I �� �G�L�U�H�F�W�� �H�P�L�V�V�L�R�Q�V�� �W�K�D�Q�� �W�K�H�L�U�� �U�H�Q�H�Z�D�E�O�H��
counterparts when setting relative sensitivities; one does not need to know by how much. 
The magnitude of  these differences, expressed as a calibrated sensitivity, is always identi-
�À�H�G���W�K�U�R�X�J�K���E�R�U�U�R�Z�H�U���O�H�Y�H�O���F�D�O�L�E�U�D�W�L�R�Q�����D�V���G�H�V�F�U�L�E�H�G���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q��

���� 	 BORROWER-LEVEL CALIBRATION
Outputs from transition scenarios cannot be directly translated into impacts on the credit-
�Z�R�U�W�K�L�Q�H�V�V���R�I ���E�R�U�U�R�Z�H�U�V�����8�Q�G�H�U���D���V�S�H�F�L�À�F���V�F�H�Q�D�U�L�R�����W�K�H���S�U�R�E�D�E�L�O�L�W�\���R�I ���G�H�I�D�X�O�W���R�I ���D���E�R�U�U�R�Z�H�U��
is impacted by a number of  drivers, both quantitative (such as emission costs) and qualita-
tive (such as adaptability to the new environment).
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)LJXUH������Adjusting rating factors for unregulated power generation utilities using scenario variables  
���W�M�Q�T�P�M�½�I�H �I�\�E�Q�T�P�I�� �M�P�P�Y�W�X�V�E�X�M�Z�I�
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Probability of  Default (PD) is the probability of  a borrower defaulting over a one-year 
time period.

Loss Given Default (LGD) is the percentage of  an exposure a bank expects to lose if  a 
default occurs. Loss given default is ultimately a function of  the value and type of  collateral 
a borrower puts up to back a loan.

Exposure at Default�����(�$�'�����L�V���W�K�H���H�[�S�H�F�W�H�G���D�P�R�X�Q�W���R�I ���À�Q�D�Q�F�L�D�O���H�[�S�R�V�X�U�H���W�K�H���O�H�Q�G�H�U���K�D�V��
to the borrower at the time of  default, taking into account interest and principal payments. 
Exposure at Default is usually expressed as a dollar amount and varies based on the lending 
terms offered to the borrower. 

The methodology described in the remainder of  this section focuses primarily on assess-
ing the evolution of  PD under different transition scenarios. The assessment of  LGD 
�L�V�� �H�[�S�H�F�W�H�G�� �W�R�� �E�H�� �V�H�F�W�R�U���V�S�H�F�L�À�F���� �U�H�T�X�L�U�L�Q�J�� �F�X�V�W�R�P�� �D�V�V�H�V�V�P�H�Q�W�� �R�I �� �L�P�S�D�F�W�V�� �E�\�� �W�K�H�� �W�\�S�H�� �R�I ��
collateral backing a particular loan, and is discussed in Section 2.3.3. EAD is assumed to 
remain constant for the purposes of  this analysis, allowing the results to be interpreted as an 
assessment of  the sensitivity of  the current portfolio to transition risk.

������	$VVHVVLQJ�SUREDELOLW\�RI�GHIDXOW��3'�
�2�Y�H�U�� �W�K�H�� �S�D�V�W�� �G�H�F�D�G�H�V���� �E�D�Q�N�V�� �K�D�Y�H�� �G�H�Y�H�O�R�S�H�G�� �D�Q�G�� �D�G�R�S�W�H�G�� �D�� �E�R�G�\�� �R�I �� �À�Q�D�Q�F�L�D�O�� �W�K�H�R�U�\�� �W�R��
assess exposure of  their portfolios to credit risk. These existing frameworks can be lever-
�D�J�H�G�����Z�L�W�K���P�R�G�L�À�F�D�W�L�R�Q�����W�R���D�V�V�H�V�V���W�U�D�Q�V�L�W�L�R�Q���L�Q�G�X�F�H�G���F�K�D�Q�J�H�V���L�Q���3�'����

A Merton-like framework is used to theoretically ground the calculation of  transition-related 
PD impacts. Originally developed in the 1970’s by Robert Merton, the Merton model for 
�V�W�U�X�F�W�X�U�D�O�� �F�U�H�G�L�W�� �U�L�V�N�� �L�V�� �R�I�W�H�Q�� �X�V�H�G�� �Z�L�W�K�L�Q�� �À�Q�D�Q�F�L�D�O�� �L�Q�V�W�L�W�X�W�L�R�Q�V�� �W�R�� �X�Q�G�H�U�V�W�D�Q�G�� �W�K�H�� �U�L�V�N�� �R�I �� �D��
borrower defaulting.14 Banks, brokerages, and investors around the world have historically 
leveraged this model in their credit analytics. 

�7�K�H�� �I�U�D�P�H�Z�R�U�N�� �U�H�O�D�W�H�V�� �3�'�� �W�R�� �W�K�H�� �O�L�N�H�O�L�K�R�R�G�� �W�K�D�W�� �W�K�H�� �À�U�P�·�V�� �I�X�W�X�U�H�� �D�V�V�H�W�� �Y�D�O�X�H�V�� �F�R�X�O�G�� �I�D�O�O��
�E�H�O�R�Z���D���W�K�U�H�V�K�R�O�G���Y�D�O�X�H���� �V�S�H�F�L�À�H�G���E�\�� �W�K�H���Y�D�O�X�H���R�I �� �W�K�H���À�U�P�·�V���O�L�D�E�L�O�L�W�L�H�V���� �7�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I ��
�W�K�H���À�U�P�·�V���I�X�W�X�U�H���D�V�V�H�W���Y�D�O�X�H�V���L�V���W�K�H�U�H�I�R�U�H���F�U�X�F�L�D�O���W�R���G�H�W�H�U�P�L�Q�L�Q�J���D���F�K�D�Q�J�H���L�Q���3�'�����,�I ���W�K�H���G�L�V�W�U�L-
�E�X�W�L�R�Q�� �R�I �� �I�X�W�X�U�H�� �À�U�P�� �D�V�V�H�W�� �Y�D�O�X�H�V�� �L�V�� �Z�L�G�H�Q�H�G���� �W�K�U�R�X�J�K�� �D�Q�� �L�Q�F�U�H�D�V�H�� �L�Q�� �Y�D�U�L�D�Q�F�H���� �R�U�� �V�K�L�I�W�H�G����
�W�K�U�R�X�J�K���D���F�K�D�Q�J�H���L�Q���P�H�D�Q�����W�K�H���3�'���L�V���D�I�I�H�F�W�H�G�����7�K�L�V���0�H�U�W�R�Q���I�U�D�P�H�Z�R�U�N���F�D�Q���E�H���P�R�G�L�À�H�G���W�R��
assess transition risks.

)LJXUH����� Illustration of the adjusted Merton framework for climate risk

Original PD 
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�,�Q�� �W�K�H�� �S�U�R�S�R�V�H�G�� �I�U�D�P�H�Z�R�U�N���� �D�� �O�R�Z���F�D�U�E�R�Q�� �W�U�D�Q�V�L�W�L�R�Q�� �L�V�� �D�V�V�X�P�H�G�� �W�R�� �V�K�L�I�W�� �W�K�H�� �À�U�P�V�·�� �D�V�V�H�W��
values in response to the introduction of  additional systemic risk related to transition 
risk. With idiosyncratic and other systemic factors remaining unchanged,15 an increase or 
decrease in PD can be measured at a given point-in-time based on a shift in the distribution 
of  asset values. This methodology adapts the Merton framework to assess PD impacts as a 
shift in the distribution of  asset values; Figure 2.8 illustrates an adverse impact. This shift is 
determined by a combination of  the risk factor pathways, sensitivities, and calibration points. 
�7�K�H���P�R�G�L�À�H�G���H�T�X�D�W�L�R�Q���L�V���H�[�S�U�H�V�V�H�G���L�Q���(�T�X�D�W�L�R�Q����������

(TXDWLRQ����: Model calibration equationWhere:
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�$�I�W�H�U�� �G�H�W�H�U�P�L�Q�L�Q�J�� �W�K�H�� �P�D�J�Q�L�W�X�G�H�� �R�I �� �V�H�F�W�R�U�� �L�P�S�D�F�W�V���� �F�D�O�L�E�U�D�W�H�G�� �V�H�Q�V�L�W�L�Y�L�W�\�� �Y�D�O�X�H�V�� �D�U�H�� �À�W�� �W�R��
calibration points. Experts qualitatively evaluate relative sensitivities to provide a relative 
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A consistent yet adaptable approach 
The purpose of  the proposed methodology is to provide a systematic, consistent, and 
repeatable approach for assessment of  transition risk in corporate lending. The method-
ology offers a consistent structure for translating expert insights into transition impacts 
�R�Q���E�R�U�U�R�Z�H�U�V���� �E�\�� �J�U�R�X�Q�G�L�Q�J�� �W�K�D�W���M�X�G�J�P�H�Q�W���L�Q���W�K�H���F�R�Q�W�H�[�W���R�I �� �Z�H�O�O���V�S�H�F�L�À�H�G���D�Q�G���F�R�Q�V�L�V�W�H�Q�W��
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�� 	OPERATIONALIZING THE 
APPROACH: LESSONS LEARNED 
FROM BANK PILOTING

�7�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I �� �W�K�H�� �P�H�W�K�R�G�R�O�R�J�\�� �E�H�Q�H�À�W�H�G�� �I�U�R�P�� �W�K�H�� �L�Q�S�X�W�� �R�I �� �W�K�H�� �V�L�[�W�H�H�Q�� �E�D�Q�N�V�� �L�Q��
the Working Group, who continue to test and implement the approach. These pilots are 
being conducted on banks’ own portfolios in the sector groups selected for this study, span-
ning oil and gas, electric utilities (power generation), metals and mining, transportation, and 
�D�J�U�L�F�X�O�W�X�U�H���D�Q�G���I�R�U�H�V�W�U�\�����7�K�H���S�L�O�R�W�L�Q�J���S�U�R�F�H�V�V���V�X�U�I�D�F�H�G���U�H�À�Q�H�P�H�Q�W�V���W�K�U�R�X�J�K�R�X�W�����Z�K�L�F�K���Z�H�U�H��
incorporated into the methodology.

�7�R���O�D�X�Q�F�K���W�K�H�V�H���S�L�O�R�W�V�����E�D�Q�N�V���Z�H�U�H���S�U�R�Y�L�G�H�G���V�F�H�Q�D�U�L�R���R�X�W�S�X�W�V���D�Q�G���V�H�F�W�R�U���V�S�H�F�L�À�F���U�L�V�N���I�D�F�W�R�U��
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)LJXUH����� Segmentation scheme for the power generation utilities sector
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Low-carbon High-carbon Low-carbon High-carbon

�7�K�H�� �V�H�F�W�R�U�� �L�V�� �À�U�V�W�� �V�S�O�L�W�� �E�H�W�Z�H�H�Q�� �U�H�J�X�O�D�W�H�G�� �D�Q�G�� �X�Q�U�H�J�X�O�D�W�H�G�� �S�R�Z�H�U�� �J�H�Q�H�U�D�W�L�R�Q�� �X�W�L�O�L�W�L�H�V����
Regulated utilities are able to pass costs through to the consumers and are therefore less 
exposed to transition risk. The revenue of  unregulated utilities, on the other hand, is largely 
determined by market forces. Unregulated and regulated utilities are expected to react differ-
ently to a transition scenario.

Furthermore, banks segmented unregulated and regulated utilities by the energy mix of  each 
utility. The higher the carbon dependency of  a utility, the more transition risk it will encoun-
ter as it will have to choose between investing in low-carbon generation capacity or bear the 
emissions cost burden. 

Insights from the pilot
Developing the segmentation scheme across banks yielded two conclusions:

◼�� �7�K�H���À�Q�D�O���V�H�J�P�H�Q�W�D�W�L�R�Q���V�F�K�H�P�H���P�D�\���G�L�I�I�H�U���E�\���L�Q�V�W�L�W�X�W�L�R�Q���U�H�J�L�R�Q

◼�� The segmentation process is iterative

�6�H�J�P�H�Q�W�D�W�L�R�Q���V�K�R�X�O�G���U�H�Á�H�F�W���E�R�W�K���K�R�P�R�J�H�Q�H�R�X�V���E�R�U�U�R�Z�H�U���O�H�Y�H�O���U�H�V�S�R�Q�V�H�V���W�R���W�U�D�Q�V�L�W�L�R�Q���U�L�V�N��
�G�U�L�Y�H�U�V�� �D�Q�G�� �D�� �P�D�W�H�U�L�D�O�� �S�R�U�W�I�R�O�L�R�� �H�[�S�R�V�X�U�H���� �6�L�Q�F�H�� �E�D�Q�N�V�� �F�D�Q�� �G�L�I�I�H�U�� �V�L�J�Q�L�À�F�D�Q�W�O�\�� �L�Q�� �W�H�U�P�V�� �R�I ��
risk appetite, underwriting strategy, and geographic and sectoral distributions, full standard-
�L�]�D�W�L�R�Q�� �R�I �� �V�H�J�P�H�Q�W�� �G�H�À�Q�L�W�L�R�Q�V�� �F�R�X�O�G�� �D�G�Y�H�U�V�H�O�\�� �L�P�S�D�F�W�� �E�D�Q�N�V�·�� �D�E�L�O�L�W�L�H�V�� �W�R�� �F�R�Q�G�X�F�W�� �D�� �K�R�P�R-
geneous and material risk analysis. With a fully standardized segmentation scheme, some 
�E�D�Q�N�V���P�D�\���À�Q�G���W�K�H�P�V�H�O�Y�H�V���R�Y�H�U���V�H�J�P�H�Q�W�L�Q�J���L�Q���D�U�H�D�V�����H�I�I�H�F�W�L�Y�H�O�\���I�R�U�F�L�Q�J���D���E�R�U�U�R�Z�H�U���E�\���E�R�U-
rower bottom-up assessment using very granular segments. Further segmentation would 
�O�H�D�G���W�R���L�P�P�D�W�H�U�L�D�O���H�[�S�R�V�X�U�H�V���D�Q�G���R�Y�H�U�H�[�W�H�Q�G���F�U�H�G�L�W���H�[�S�H�U�W�V���Z�L�W�K���P�L�Q�L�P�D�O���E�H�Q�H�À�W���� �,�Q���R�W�K�H�U��
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segmentation schemes as more data became available or the experts garnered a better under-
standing of  how segments might respond. In general, bank experts may wish to explore 
�Y�D�U�L�R�X�V���Z�D�\�V���R�I ���D�V�V�H�V�V�L�Q�J���W�K�H�L�U���S�R�U�W�I�R�O�L�R�V���W�K�U�R�X�J�K���D�O�W�H�U�Q�D�W�L�Y�H���V�H�J�P�H�Q�W���G�H�À�Q�L�W�L�R�Q�V��

�'�H�À�Q�L�Q�J���V�H�F�W�R�U���V�H�J�P�H�Q�W�V���L�V���Q�R�W���D���O�L�Q�H�D�U���S�U�R�F�H�V�V�����H�V�S�H�F�L�D�O�O�\���G�X�U�L�Q�J���W�K�H���H�D�U�O�\���V�W�D�J�H�V���R�I ���S�L�O�R�W-
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Relative sensitivities can be associated with sector characteristics that do not widely vary 
across scenarios. Thus, for example, sensitivity to emissions costs could be based on the 
current carbon-intensity of  emissions. Low-carbon capital expenditure could be assessed 
based on the need to invest in or replace capital to reduce carbon emissions. Sensitivities to 
revenue could be assessed by examining price elasticities or cross-elasticities of  demand.

Bank experts can choose to supplement their knowledge with external studies or reports 
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������	Determining borrower-level calibration points
During calibration, bank experts translate the transition scenario into PD impacts on a 
subset of  segment borrowers. The output from this analysis is a series of  calibration points, 
which quantify the scenario’s impact on borrowers’ PDs at given periods relative to through-
the-cycle PDs. 

�&�D�O�L�E�U�D�W�L�R�Q���L�V���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���V�W�H�S���I�R�U���R�E�W�D�L�Q�L�Q�J���D�Q���D�F�F�X�U�D�W�H���À�Q�D�Q�F�L�D�O���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I ��
�V�F�H�Q�D�U�L�R���L�P�S�D�F�W�V�����E�X�W���L�W���L�V���D�O�V�R���W�K�H���P�R�V�W���V�H�Q�V�L�W�L�Y�H���W�R���H�[�S�H�U�W���M�X�G�J�P�H�Q�W�����7�K�H���À�U�V�W���S�D�U�W���R�I ���W�K�L�V��
section provides the general guidelines for conducting a calibration analysis. The second 
section shares some key insights from credit risk analysts piloting this process. 

The pilot playbook
Three steps are necessary to conduct borrower-level calibration:

1.	Selecting representative borrower cases
2.	Contextualizing the scenario impact on borrowers
3.	Translating scenario changes into PD changes

Selecting representative borrower cases 

To calibrate borrower-level impacts, banks need to assess the scenario’s impact on the PDs 
of  “representative” borrowers. Since borrower cases are used to extrapolate to segment 
impacts, selecting representative cases is critical for avoiding sample bias. Two criteria are 
particularly important:

◼�� Representative of  potential climate-related impacts: Within segments, sector 
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sources can help shore up gaps in these indicators, as well as identify impacts at a more 
granular level of  analysis.

Since transition scenario models currently output high-level sector variables, additional 
information may be needed to supplement bank experts’ understanding of  low-carbon tran-
sition impacts at a borrower and segment level. Relevant transition literature can come in the 
form of  other scenarios with the same temperature target, CO2 price, or ex-post analyses of  
scenario or historical impacts at the segment or borrower-level.

As an example, Table 3.2 provides an illustration of  select supplementary scenario sources in 
the oil and gas sector. 

7DEOH������Select external study selections in the oil and gas sector

6(*0(17 (67,0$7('�0(75,&

REFERENCE 
TRANSITION 
6&(1$5,2�0(75,&

.(<�'<1$0,&6�
CAPTURED 5()(5(1&(�678'<

Oil sands Mid-range incremental cost 
of carbon tax to oil sands 
producers

USD 30 CO2e/tonne 
(currently planned carbon 
tax)

Cost Special Report: What does 
the carbon tax mean for 
the Canadian oil sands?17

USD 50 CO2e/tonne 
(potential future carbon 
tax)

Cost

2LO�UH¼QHULHV �(�I�G�P�M�R�I �M�R �V�I�K�M�S�R�E�P �T�V�S�½�X 
margins (Singapore)

USD 14 CO2e/tonne 
carbon tax

�4�V�S�½�X�E�F�M�P�M�X�]Singapore to become more 
eco-friendly with carbon 
tax18

Oil reserves Estimated unburnable 
proven and probable 
�V�I�W�I�V�Z�I�W ���G�S�Q�T�E�R�]���W�T�I�G�M�½�G 
data available)

IEA 450 scenario through 
2050

Revenue Oil & carbon revisited: Value 
at risk from “unburnable” 
reserves19

2LO�UH¼QHULHV Reduction in BAU 
capital investment in E&P 
���G�S�Q�T�E�R�]���W�T�I�G�M�½�G �H�E�X�E 
available)

IEA 450 scenario through 
2035

Capital 
expenditure

2 degrees of separation: 
Transition risk for oil and 
gas in a low-carbon world20

When analysing supplemental literature that differs from the scenario’s risk factor path-
ways, experts should most heavily weight sources that are compatible with the transition 
scenario. Experts should be aware that many policy and technology combinations can be 
assumed in a 2°C scenario, across a number of  economic environments. The timing and 
magnitude of  transition impacts often differs substantially by scenario source. Information 
used from supplemental sources with different implied transition risk factors should there-
fore be applied carefully to avoid inconsistencies in results. Supplementary information that 
is consistent with the scenario should be given greater emphasis by experts. For example, 
experts might identify supplementary sources with similar socioeconomic developments, 
policy instruments, and temperature or emissions targets as the transition scenario under 
examination. 

17	

https://www.td.com/document/PDF/economics/special/Canadian_Oil_Sands.pdf
http://www.straitstimes.com/opinion/singapore-to-become-more-eco-friendly-with-carbon-tax
https://cape.ca/wp-content/uploads/2014/07/2013-HSBC-Unburnable-carbon.pdf
https://www.carbontracker.org/reports/2-degrees-of-separation-transition-risk-for-oil-and-gas-in-a-low-carbon-world-2/
https://www.carbontracker.org/reports/2-degrees-of-separation-transition-risk-for-oil-and-gas-in-a-low-carbon-world-2/
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Translating scenarios into probability of  default

Armed with an understanding of  the impact of  the scenario on a segment, experts then 
translate the scenario into an impact on a borrower’s probability of  default (PD) or 
credit rating. 

Experts may conduct this assessment using quantitative or qualitative means, or a mix 
of  both methods. Regardless of  the method chosen, however, expert judgement will be 
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���� 	

http://www.cd-links.org/
https://db1.ene.iiasa.ac.at/CDLINKSDB


44  UNEP Finance Initiative - Oliver Wyman

)LJXUH����� Carbon prices in the REMIND CD-LINKS 2°C scenario, all regions
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Assumed availability of  carbon sequestration options, including reverse emissions (i.e. reduc-
tion of  atmospheric CO2 by afforestation or bioenergy combined with carbon capture and 
sequestration (CCS)), increase the permissible emissions from fossil fuels and thus reduce 



http://dx.doi.org/10.1016/j.gloenvcha.2016.05.009
http://dx.doi.org/10.1016/j.gloenvcha.2016.05.009
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)LJXUH������Global average temperature and carbon dioxide emissions in the REMIND 
CD-LINKS 2°C scenario
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Energy mix

The energy sector mix shifts rapidly in the 2°C scenario, as the world transitions away from 
fossil fuels and to renewable technologies. Figure 3.6 shows the projected change in global 
primary energy supply throughout the century. 

)LJXUH������Global primary energy mix in the REMIND CD-LINKS 2°C scenario, using the 
direct equivalent accounting method
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R ISK ASSESSMENT RESULTS

Based on two key credit metrics (funds from operations to debt, and debt to EBITDA), 
four different stressed through-the-cycle PDs (TTC PDs) have been calculated: 2030 static, 
2030 adaptive, 2040 static, and 2040 adaptive. For each year, the average of the static and 
�E�H�E�T�X�M�Z�I �4�( �L�E�W �F�I�I�R �Y�W�I�H �E�W �X�L�I �½�R�E�P �W�X�V�I�W�W�I�H �8�8�' �4�(�� �E�R�H �X�L�I�W�I �L�E�Z�I �F�I�I�R �Y�W�I�H �E�W 
calibration points in the calibration of the entire portfolio. The observed results appear 
reasonable, despite the stress tests’ use of conservative assumptions.

�9�R�H�I�V �X�L�I �±�������� �� ���¹  �W�G�I�R�E�V�M�S�²�� �X�L�I �G�P�M�Q�E�X�I �W�X�V�I�W�W�I�H �)�\�T�S�W�Y�V�I �E�X �(�I�J�E�Y�P�X���[�I�M�K�L�X�I�H �E�Z�I�V-
age portfolio PD is 2.2x greater in the US and 2.3x greater in the EU relative to baseline. 
However, given the majority of the utilities are investment grade, stressed average PDs 
result in a portfolio that remains largely in the investment grade or high non-investment 
grade credit categories.

Barclays believes that the initial results of this experimental assessment could be further 
�I�R�L�E�R�G�I�H �E�R�H �V�I�½�R�I�H �[�M�X�L �X�L�I �Q�M�X�M�K�E�X�M�S�R �S�J �G�I�V�X�E�M�R �P�M�Q�M�X�E�X�M�S�R�W �J�E�G�I�H�� �7�S�Q�I �S�J �X�L�I�W�I �F�I�M�R�K�� 
a lack of or inconsistent entity data and disclosure, reliance on relatively few credit metrics, 
low visibility on capital structures going forward, and the absence of assumptions on poten-
tial government subsidies as well as capacity payments. Where applicable, the case study 
incorporated a “most conservative view” that included fully debt-funded overnight capex 
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%$1.����&$6(�678'<� 
METALS & MINING

To pilot a scenario-based assessment of transition risk, one Bank brought together relevant 
modellers, analysts, and credit professionals. The various teams were drawn together from 
�X�L�I�M�V �W�I�T�E�V�E�X�I 
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CALIBR ATION RESULTS

7DEOH������Segment sensitivity to risk factor

Tier 1 Tier 2 Tier 3

,QYHVWPHQW�*UDGH��,*� Strong Sub-IG Weak Sub-IG

BBB- and above BBB- to BB Below BB

◼�� Tier 1: No change from current PDs for the predicted 2030/2040 PDs for groups BBB- 
and above (Investment Grade). This segment is considered to have high resilience to 
climate change.

◼��
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)LJXUH����� Average annual world investment by sector for a 2°C transition
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