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Foreword

Aligning finance with climate policy goals is crucial for-achieving net-zero greenhouse gas emissions and
resilience to-climate change, as called for by Article 2.1c of the-Paris Agreement. Evidence-based
policymaking and-investment decisions towards such alignment need to-be informed by robust
assessments. To support such efforts, this inaugural OECD Review on Aligning Finance with Climate
Goals brings together best-available evidence on three core questions: (i) How is climate alignment of
finance assessed? (ii) What do we know about current finance flows and-stocks? (iii) What evidence exists
on the role of financial sector policies and actions? The report identifies actions policymakers and financial
sector stakeholders can take to improve the evidence base and better align finance with climate goals. It
further sets out good practices to prevent greenwashing and inaccurate claims of climate alignment.

This work was conducted under the OECD Working Party on Finance and Investment for Environmental
Goals (WPFIEG) as part of the Sustainable Finance output of the Programme of Work and Budget of the
OECD Environment Policy Committee (EPOC). The analysis results from and contributes to a multi-year
body of work designed to advance and share knowledge for improving the assessment of the consistency
and alignment of finance with climate policy goals, including to inform finance-related information needs
and discussions under the United Nations Framework Convention on Climate Change (UNFCCC).

The report was prepared by the Finance, Investment, and Global Relations Division within the OECD
Environment Directorate. This publication was co-ordinated and co-authored by Jolien Noels,
Economist/Policy Analyst, together with and under the supervision of Raphaél Jachnik, Finance for Climate
Action Team Lead, with contributions from Bentje Boer (independent consultant), Angela Zha (OECD),
Paola D’Orazio (Chemnitz University of Technology) and Coline Pouille (OECD). Ria Sandilands provided
editorial support.

The OECD Secretariat is thankful to delegates to the WPFIEG for comments on earlier versions of this
report, and to delegates who participated in the Informal Reflection Group on Aligning Finance with Climate
Goals and provided further feedback and suggestions in this context.

This report also benefitted from comments and inputs from OECD colleagues at various stages of
advancement: Geraldine Ang, Valentina Bellesi, Riccardo Boffo, Miguel Cardenas Rodriguez, Bopha
Chhun, Joseph Cordonnier, Caio De Oliveira, Chiara Falduto, David Gaukrodger, Sirini Jeudy-Hugo, Yuval
Laster, Elisa Lanzi, Etienne Lepers, Virginie Marchal, Catriona Marshall, Ariola Mbistrova, Mathilde
Mesnard, Hugh Miller, Benjamin Michel, Daniel Nachtigall, Isabella Neuweg, Kilian Raiser, Dirk Réttgers,
Mohammed Saffar, Toon Vandyck, Stephanie Venuti, Isabelle Ynesta, and Robert Youngman.

The authors are also grateful to the following organisations for sharing data and insights to inform specific
sections of the report: BloombergNEF, Climate Policy Initiative (CPI), MSCI, Net-Zero Data Public Utility
(NZDPU) and S&P Global.

Finally, the OECD Secretariat would like to thank OECD member countries providing funding to support
this body and area of work (Austria, Canada, the European Union, Germany, ltaly, Norway, Switzerland,
the United States of America) and in particular the German Federal Ministry for Economic Affairs and
Climate Action (BMWK), which provided the bulk of the funding for the preparation of the present report.
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Executive Summary

Achieving net-zero emissions and resilience to climate change requires aligning finance with such
goals, going beyond climate-related financial risk management. Financial flows and stocks could be
considered aligned with the Paris Agreement if they support socio-economic systems that are consistent
with low-greenhouse gas emissions and climate-resilient development pathways. This involves scaling up
finance for activities contributing to climate goals (including climate solutions and transition activities), and
redirecting finance away from activities undermining climate mitigation and resilience goals.

Public and private actions to better align finance with climate goals need to be informed by robust
assessments of progress. In the absence of a common framework to track progress, available evidence
on best practices, finance volumes, and actions is currently scattered and incomplete. This inaugural
edition of the OECD Review on Aligning Finance with Climate Goals contributes to an improved and more
coherent knowledge base by bringing together best-available evidence in relation to three core questions:
(i) How is climate alignment of finance assessed? (ii) What do we know about the current climate alignment
of finance? (iii) What financial sector policies and actions influence the climate alignment of finance?

Climate-alignment assessments require methodological transparency and a set of complementary
metrics to address greenwashing risks. Different methodological assumptions, such as the choice of
reference scenario, can lead to diverging results. Where assumptions are not communicated, this can lead
to greenwashing, as preferred results can be cherry picked. Relying on a robust set of complementary
metrics provides a more complete and accurate view on progress towards transition plans and alignment.

While data and methodologies have improved, comprehensive alignment assessments for climate
mitigation are not yet possible for all layers of finance and remain exploratory for climate resilience.
Such assessments would need to cover all layers: real-economy investments, financial assets across asset
classes, financial institutions, and financial jurisdictions. Methodologies and data availability across layers
and metrics are still maturing. As climate-alignment assessments are currently not possible for all finance
flows and stocks, blind spots can hide misaligned activities, thus contributing to greenwashing. However,
remaining gaps should not prevent progress assessments based on best-available estimates of finance
contributing to or undermining climate goals placed in the context of total finance volumes.

Available evidence on finance flows and stocks remains very partial but points to a continued
overall low degree of alignment of finance with climate change mitigation goals. For real-economy
investments, new investments in clean energy reached USD 1.7 trillion in 2022, surpassing USD 1.5 trillion
for fossil fuels but representing a small share of total investments. Across financial asset classes, while
many significant blind spots persist, especially for private equity and loans, estimates for listed equity and
corporate bonds highlight a low degree of alignment. For example, low-carbon energy supply accounted
for only 4% of global listed equity, compared to 10% for fossil fuel supply. At the level of financial
institutions, available estimates of climate alignment also remain limited, despite the involvement of
commercial banks and institutional investors in various climate coalitions. Banks continue to finance fossil
fuel supply heavily, with an estimated USD 1 ftrillion allocated in 2022, compared to USD 0.7 trillion for
low-carbon energy. Tracking efforts at the level of financial jurisdictions and national financial accounts are
ramping up and can more coherently bring together all layers of finance.
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Real-economy policies remain fundamental levers to increase the climate alignment of finance, but
the role of financial sector policies cannot be ignored. Governments use a range of real-economy
policies that influence the attractiveness of climate-relevant investments. As climate change poses risks to
financial and price stability, as well as market integrity and efficiency, climate considerations are being
integrated in financial sector policies. However, climate-related financial sector policies may also influence
the climate-alignment of finance, either as an unintended consequence or, depending on the mandate, an
intention to contribute to aligning finance with climate goals.

Financial sector policies integrating climate change-related considerations have more than
quadrupled since the Paris Agreement, mainly in the form of transparency and information policies.
By 2023, 77 countries had adopted climate-related transparency and information policies, 41 had
climate-related prudential policies, and 16 had climate-related credit allocation policies. Climate-related
transparency and information policies were mainly adopted by supervisory and regulatory authorities or
governments. Within this policy area, 55 countries had put in place disclosure policies and 70 countries
established climate-related finance guidelines, which can include taxonomies. Climate-related prudential
policies have mostly taken the form of climate-related risk management and supervision policies adopted
by central banks. There is no consistent data collected on climate-related monetary policies yet.

Common understanding of the effects of climate-related financial sector policies remains primarily
based on conceptual analysis and assumptions. Limited theoretical and empirical analysis is available
on the effects of climate-related financial sector policies on financial and climate policy objectives. For
example, current analysis expects strong trade-offs for climate-related capital prudential policies and
monetary credit operations. It also assumes that some leverage, risk management and supervision, and
large exposure policies could positively contribute to both policy objectives. Where available, expected
effects based on conceptual analysis are not always confirmed by theoretical and empirical research.

Policymakers can take individual and coordinated actions to better align finance with climate policy
goals and improve evidence that informs practices with impacts in the real economy. Based on the
evidence compiled in this review, they can the following key actions.

e Governments can: (a) develop mandatory disclosure requirements that are interoperable across
jurisdictions, covering key complementary metrics that relate to impacts on emissions and
resilience; (b) support assessments through improved availability of granular input data and
reference points, including for climate resilience; and (c) identify and revise policies incentivising
and enabling domestic and international financial flows going to climate-misaligned activities.

e Financial system policymakers can: (a) collect and make public, to the extent possible, detailed
data on finance exposed to activities contributing to or undermining climate goals, (b) develop
disclosure requirements of core complementary metrics for financial institutions, and (c) where
consistent with their mandates, consider the impacts of existing policies on climate goals.

Financial sector stakeholders need to mainstream climate-related considerations and better
understand impacts on real-economy emissions and resilience. Investors and financial institutions
can assess and disclose impacts of climate-related actions and unintended consequences of existing
practices. Data and rating providers need to develop assessments across all asset classes and layers of
finance to address current blind spots, especially for climate-misaligned finance. Researchers can develop
further theoretical and empirical analysis on impacts of climate-related policies to inform their design.

Evidence informing policies and actions to better align finance with climate goals should be based
on robust assessments, following good practices on methodologies and metrics. This review
identifies five good practices to ensure the integrity and policy relevance of alignment assessments:
(i) place best-available estimates of finance to activities contributing to or undermining climate goals in the
context of total finance flows and stocks; (ii) rely on a set of core complementary metrics across layers of
finance; (iii) disclose methodological assumptions; (iv) assess the reliability and comparability of input data;
and (v) rely on credible and ambitious reference points against which to assess climate alignment.
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Infographic 1. Approaches and estimates of climate alignment of finance

Achieving net-zero greenhouse gas emissions and resilience to climate change requires
aligning all financial flows and stocks with such outcomes, as called for in the Paris Agreement.

How is the alignment of finance with climate goals assessed?

For mitigation, assessments compare the

with
a reflecting asset characteristics and
the level of ambition needed to reach policy goals.

Such assessments are not yet available for most layers of
finance. For listed equity, assessment providers find
diverging results. Complementary metrics and transparent
methodologies can help address greenwashing concerns.
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What do we know about finance contributing to or undermining climate mitigation?
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Bank-facilitated financing flows for fossil fuel
activities still outweigh those for low-carbon
energy activities, but evidence remains too
scarce to comprehensively assess portfolios of
investors and financial institutions.

Upcoming updates to the System of National Accounts intend to include “green” breakdowns for debt
securities, loans, equity, and investment fund shares but not in relation to potentially misaligned finance.
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Infographic 2. Policies and actions influencing climate alignment of finance

What policies and actions influence the climate alignment of finance?

Aligning finance with climate policy goals requires an ecosystem of public policies and private sector actions that incentivise
financing and investments towards activities aligned with climate goals, and revisiting the most misaligned policies.

Real-economy policies

Real-economy policies remain crucial drivers of investments in activities contributing to or undermining climate goals.
Economic Regulatory Government investment Voluntary Information
policies policies and consumption approaches policies

Financial sector policies

By 2023, 81 countries had adopted Country with at least one climate-related financial sector policy? [ Yes No
466 financial sector policies identified

as integrating climate change EEE

considerations.

HEH
|
H
|
H
H
H

Financial sector policies integrating 5 2|
climate change considerations more B« BIEme W oe|uz [ cn|
than quadrupled between the cu T [l ac I v [ ea LHESER] sv 10 Az Tm T
adoption of the Paris Agreement and NI KN UM DN me xi i< Jo O 1~ [T A G
2023, primarily in the form of = : L‘.'DEIEH o@D D@D
transparency and information policies col " B e MmO
(including disclosure requirements). M '

Understanding of the effects and = Bl RW -
potential trade offs of such policies on L AD GA MW M: Po (I
financial and climate policy goals o :
remains largely based on conceptual ' ﬂ " B
research and assumptions rather than vz |
on empirical evidence.

100 J
0

2000 2005 2010 2015 2020

Private financial sector actions

Investors increasingly adopt climate-related strategies. Evidence indicates that engagement actions have not necessarily resulted in
real emissions reductions yet, while divestment and exclusion policies are faced with trade-offs and unintended consequences.

Divestment and " Other portfolio construction
Engagement . Tilting .
exclusion practices

Climate-related credit allocation policies

w0

g 400 » adopted in 16 countries as of 2023
[=]

ug Climate-related prudential policies
g » adopted in 41 countries as of 2023
E

2 Climate-related transparency and

N
o
o

information policies
» adopted in 77 countries as of 2023

No consistent data collection yet for
climate-related monetary policies.

OECD REVIEW ON ALIGNING FINANCE WITH CLIMATE GOALS © OECD 2024



113

_1 Introduction: the need to align

finance with climate goals and
enhance the evidence base

Climate change brings enormous challenges to societies and economies. Climate change mitigation
scenarios leading to temperature outcomes aligned with the Paris Agreement goals highlight the need for
significant shifts in sectoral characteristics (IPCC, 2022p1;; Pouille et al., 20232;; IEA, 2023[3). At the same
time, increasing the ability to adapt to the adverse impacts of climate change and fostering climate
resilience requires adaptation and resilience considerations to be embedded in all economic and human
activities. While climate change and policies to mitigate climate change and its effects can pose significant
risks to the financial system, finance also plays a crucial role in addressing climate change challenges.
Required transformations and opportunities across economic sectors need large investments.

The scale of investment and financing needs for climate action require significant shifts in the financial
system. Estimates of global climate mitigation and adaptation finance needs are between USD 5.9 and 12
trillion annually by 2030 (CPI, 20234;). Such a wide range can be explained by the fact that such estimates
may be based on different scopes, methodologies, and data (UNFCCC SCF, 20215; Kreibiehl et al.,
20225;; CPI, 2024(7)). In any case, these figures do not only highlight the need to scale up and mobilise
climate-aligned investments, but also to actively finance the climate transition of indispensable economic
sectors, as well as to progressively phase out finance for certain activities incompatible with
low-greenhouse gas (GHG) and climate-resilient development.

Article 2.1c of the Paris Agreement set a specific goal on “making finance flows consistent with a pathway
towards low greenhouse gas emissions and climate-resilient development” (UNFCCC, 2015(g)), through
which policymakers highlighted the critical role of finance in reaching the temperature goal (Article 2.1a)
and climate resilience goal (Article 2.b). The formulation of Article 2.1¢ of the Paris Agreement, which sets
a goal of making finance consistent with climate policy goals, contributed to the development of the concept
of “climate alignment” of investments and financing — a term that has been picked up by policymakers,
financial sector players, and civil society. More recently, the G7 stressed the need to accelerate efforts to
make finance consistent with the goals of the Paris Agreement (G7, 20249). The G20, through its
Sustainable Finance Working Group, also developed approaches to align finance with the Paris Agreement
and ways to operationalise them across jurisdictions (World Bank Group, IMF and OECD, 2023|10)).

As aligning finance with climate policy goals is crucial for a successful net-zero transition and enhanced
climate resilience, there is a clear need to assess progress on such alignment. Indeed, evidence-based
policymaking and investment decisions towards aligning finance with climate goals need to be informed
by robust assessments. In this context, credible, transparent, and comparable metrics and data are
required to prevent greenwashing and inaccurate claims of climate alignment or positive impacts (UN,
2022[115; OECD, 2023y12). As climate-related progress metrics are often based on complex methodologies
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with a range of assumptions (Noels and Jachnik, 2022}13;; Noels et al., 202314)), their transparency and
credibility provide the foundation for accurate progress assessments of aligning finance with climate goals.

Efforts to increase the climate alignment of finance are currently fragmented, in part due to the absence of
a common framework to track progress. Different stakeholders that can inform and influence assessments
of and developments in the alignment of finance with climate goals include environmental and financial
policymakers, financial sector participants, and private sector decision makers. These different
stakeholders are increasingly implementing climate-related actions and policies. However, such actions
and policies are often taken to address risks from climate change, which may not always contribute to
aligning finance with climate goals. In the private and financial sector, the focus tends to be more on
climate-related risk management, which does not always result in financial decisions aligned with climate
policy goals, notably in the absence of mechanisms to properly price climate externalities in investment
decisions. Moreover, a range of existing policies still incentivise and result in investments and financing in
high-GHG and non-climate resilient activities.

While further methodological and data developments are needed, progress towards aligning finance with
climate goals should already be assessed based on best-available estimates and data examples. Such
assessments of the current climate alignment or misalignment of finance can help identify priorities to close
the financing and investment gaps, finance the transition, and fulfil the goals of Article 2 of the Paris
Agreement.

To contribute to addressing these challenges, this report takes stock of progress in aligning finance with
climate goals by answering three questions related to assessing, tracking, and incentivising the climate
alignment of finance, each addressed in a dedicated chapter:

e How is the climate alignment of finance assessed, and what gaps and greenwashing risks remain?
(Chapter 2)

e What does existing partial available evidence about financial flows and stocks tell us about the
current climate alignment or misalignment of finance? (Chapter 3)

e What is the state of adoption of climate-related financial sector policies and actions, and what
evidence exists on their effects? (Chapter 4)

Chapter 5 concludes by providing suggestions for how answers to these questions and further actions by
policymakers and the financial sector can, over time, inform a common and improved framework to better
assess and inform progress on the climate alignment of finance.
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Z Current approaches and metrics to

assess the alignment of finance
with climate goals

This chapter provides an overview of how the degree of alignment of finance
with climate policy goals — primarily those of the Paris Agreement — is
currently assessed. It explains the scope, dimensions and assumptions that
underpin such assessments at the level of financial assets, portfolios, and
institutions. The chapter further reflects on different complementary metrics
that are being proposed, the methodological approaches behind such
metrics, as well as different data and information needs and remaining gaps.
It highlights where further efforts are needed on methods, metric, and data,
including to address remaining greenwashing risks and strengthen
environmental integrity.

OECD REVIEW ON ALIGNING FINANCE WITH CLIMATE GOALS © OECD 2024



|17

Key insights

o To assess progress in aligning finance with climate goals (Chapter 3) and inform the
development of more effective policies and actions (Chapter 4), credible and
interoperable metrics need to be further developed. Since the adoption of the Paris
Agreement, significant progress has been made in this area, notably in relation to climate
mitigation alignment assessments, but greenwashing risks remain due to a lack of comparability
and transparency of underlying methodologies as well as coverage gaps.

¢ Financial flows and stocks could be considered aligned with the Paris Agreement if they
support socio-economic systems that are consistent with low-greenhouse gas emissions
and climate-resilient development pathways. This involves scaling up finance for activities
contributing to climate goals (including climate solutions and transition activities) and redirecting
finance away from activities undermining climate mitigation and resilience goals. There is not yet
a common agreed-upon framework to track progress towards climate alignment of finance.

¢ A range of complex methodological choices and assumptions influence the results of
climate-alignhment assessments of finance. Assessments can be based on different metrics,
temporal perspectives, activity scopes, scenarios, and aggregation approaches among other
dimensions. For example, the inclusion of offsets in corporate-related alignment assessments
can be a strong driver of alignment results but should be treated with caution due to opacity and
additionality concerns. Where methodologies and assumptions are not transparent enough, this
can lead to greenwashing, as preferred results can be cherry-picked.

o Climate-alignment assessments of finance notably require the selection of a benchmark,
such as climate scenarios. For such assessments, granular data on investment and financing
needs to be matched with climate-related characteristics of underlying assets, and compared
against climate policy goals. Climate change mitigation scenarios enable such comparisons.
However, care should be taken to select scenarios that can be considered aligned with the Paris
Agreement, and transparency should be ensured when downscaling global scenarios to sectors
and jurisdictions, which requires further assumptions, notably about burden sharing. Relevant
benchmarks for climate change resilience remain very scarce.

e While data and methodologies have improved, comprehensive climate-alignment
assessments for mitigation are not yet possible for all layers of finance and remain
exploratory for climate resilience. Methodologies and data are not yet mature for several large
asset classes, such as private equity and loans. Blind spots could hide large amounts of
financing continuing to go to climate-misaligned activities, raising greenwashing concerns. Such
concerns increase further when attempting to aggregate asset-level alignment assessments at
the level of financial portfolios, institutions, and financial jurisdictions.

o Different metrics and methodologies, based on complementary perspectives, provide a
more holistic and nuanced assessment of the climate alignment of finance. Taking the
example of alignment assessments at the level of financial institutions, emissions-related metrics
need to be complemented with metrics reflecting portfolio composition practices, including
investments in climate solutions and GHG-intensive assets, as well as more qualitative
information about engagement, strategy, and governance.

e Compared with climate change mitigation, conceptual and data gaps to assess the
alignment of finance with climate-resilient development remain much more acute. Initial
analyses identify several gaps, particularly in asset-level data on climate exposure and
vulnerability and in the availability of relevant policy goals as reference points.
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To assess progress in aligning finance with climate goals (Chapter 3) and inform the development of more
effective policies and action (Chapter 4), credible data, methodologies, and metrics are needed. Significant
efforts have been made since the adoption of the Paris Agreement to develop such inputs into
climate-alignment assessments, but further work is required towards a more comprehensive and common
framework.

2.1. Assessment aspects and definitions of climate-aligned finance

As introduced by Jachnik, Mirabile and Dobrinevski (2019p1]) and summarised in Figure 2.1, the scope of
Article 2.1c is all-encompassing. It covers any economic transaction by private and public actors, both
domestically and internationally. While approaches to assess the climate alignment of finance can be
considered for financing sources by both actors, the focus in this review is on approaches to assess
alignment of finance issued or underwritten by private actors.

Assessing progress towards the climate alignment of finance requires analyses across all layers of finance,
including real-economy investments, financial assets, financial institutions, and financial jurisdictions.
Climate alignment of financial assets is inherently linked to that of real-economy assets and investments.
More aggregate assessments at the level of financial institutions and jurisdictions are especially policy
relevant. Within each of these layers of finance, both financial stocks and flows need to be tracked.
Assessments of financial flows and stocks provide complementary and interrelated insights into trends
over time, as the accumulation of flows, measured per unit of time, results in stocks, observed at a given
point in time (Kreibiehl et al., 2022;2).

Figure 2.1. Scope and aspects of finance covered in climate-alignment assessments

Thematic scope Scope of actors Geographical scope

Mitigation Adaptation Private Fuble Domestic International

W 9
@ (% ;Jl @ Q.

Types of finance Layers of finance Degree of alignment
Flows Stocks o Finance to Finance to
Financial jurisdictions .. ..
s ~ activities activities
Financial institutions that that
f\j\ \/I /__Financial assets and portfolios Y contribute undermine
to climate climate

Real-economy assets and investments

objectives objectives

Source: Authors.
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At a conceptual level, financial flows and stocks could be considered aligned (or misaligned) with the Paris
Agreement mitigation and adaption climate policy goals if they contribute to socio-economic systems that
are consistent (or inconsistent) with low-greenhouse gas and climate-resilient development pathways. The
notion of climate alignment of finance, hence, not only relates to mobilising and scaling up finance towards
activities contributing to climate policy goals, but also progressively driving finance away from activities
that undermine such goals.

In practice, the climate alignment of finance to activities contributing to or undermining climate goals is
assessed by comparing against one or more reference point(s) reflective of the level of ambition needed
to reach climate policy goals and targets (Noels and Jachnik, 2022;3;; Jachnik and Dobrinevski, 20214)).
For climate change mitigation, such a reference point has mainly taken the form of climate change
mitigation scenarios that translate the temperature goal of the Paris Agreement into specific pathways (see
more in Section 2.2.1).

Complementing outcome-based approaches based on climate mitigation scenarios, another practical
approach to potentially define alignment is based on activity classifications, such as those provided by
some taxonomies (Noels and Jachnik, 20223)). In practice, approaches based on activity classifications
often explicitly or implicitly build on outcome-based approaches, e.g., by defining a specific criterion based
on a threshold derived from a scenario. However, such approaches may not necessarily make it possible
to make comprehensive assessments (e.g., many taxonomies only define activities contributing to climate
goals but not those undermining such goals). As such, they underpin some of the partial data points
presented in Chapter 3 to take stock of available evidence to assess progress.

Article 2.1c of the Paris Agreement refers to aligning all finance with both a pathway towards low
greenhouse gas emissions and climate-resilient development. So far, efforts have focussed more on
assessing alignment with mitigation policy goals. For climate change adaptation, there is much less
availability and consensus on the types of reference points that could be used to assess alignment. This
remains an area where definitions and concepts will continue to evolve as new reference points and
evidence become available. While this chapter reflects such a state of development and thus primarily
focuses on climate change mitigation (Section 2.2 at the level of financial assets and Section 2.3 at the
level of financial portfolios, institutions, and jurisdictions), its last section (Section 2.4) addresses early
developments for climate change resilience. Over time, such assessments could become integrated into
one alignment assessment with climate goals. However, current practices treat both mostly separately, as
different information is required to make such assessments.

2.2. Assessing climate mitigation alignment for different financial asset classes

Climate-alignment assessments are typically developed for specific financial asset classes (listed and
private equity, corporate debt, sovereign bonds, real estate, infrastructure) due to differences in underlying
asset characteristics and data sources (Noels and Jachnik, 2022;3;). However, existing methodologies
assessing the alignment of finance with climate mitigation goals for different asset classes have common
dimensions (Institut Louis Bachelier, 20245;; Noels and Jachnik, 20223); PAT, 2020j). After the selection
of the financial asset class coverage, these common dimensions include a selection of climate change
mitigation scenario(s), choice of climate performance metric(s), and aggregate alignment analysis
(Figure 2.2). Unpacking these different methodological dimensions, as done in the remainder of this
chapter, helps enhance understanding of differences in the results of alignment assessments.

The composition of financial portfolios differs greatly depending on the type of investor or financial
institution, its mandate, and strategy. A complete coverage of financial asset classes in climate alignment
assessment methodologies is, therefore, desirable to avoid hidden pockets of climate-misaligned finance
and set aligned incentives for investment strategies and decisions.
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Figure 2.2. Dimensions of climate mitigation alignment assessment methodologies

Listed equity Consistency with Paris Type of climate Metric at aggregate
Agreement goals performance metric levels: financial portfolios,
Private equity institutions, and
Scope and granularity Temporal perspective jurisdictions
Corporate debt (sectoral, geographic,
temporal, emissions) Types and scopes of
Sovereign bonds emissions in metric Aggregation approach
Mitigation strategies and
Real estate assumptions Treatment of carbon
offsets and avoided Double counting
Infrastructure Techniques to allocate emissions

scenarios to entities
Other

Section 2.2 Section 2.2 Section 2.3

Source: Updated from (Noels and Jachnik, 2022;3)).

Existing climate-alignment assessment methodologies across financial asset classes have focussed more
on listed corporate equity than other asset classes (Table 2.1). In principle, these methodologies can be
used for other types of corporate-related financial assets, such as private equity and corporate bonds and
loans. In practice, however, different data and application considerations need to be made. While all asset
classes are covered by at least one methodology provider, the lack of more systematic coverage across
asset classes shows that such methodologies are still maturing. On that basis, this section reviews
approaches for corporate-related financial assets (Subsection 2.2.2) and sovereign bonds approaches
(Subsection 2.2.3).

Climate-alignment assessments for individual financial assets were originally designed mostly with
emissions metrics in mind, as they relate more clearly to the Paris Agreement temperature goal. Some
climate-alignment assessments consider non-emissions-based metrics, such as investments in climate
solutions (e.g., renewable energy), which can also be compared to reference points tailored for each asset
class. Moreover, complementary metrics have been developed to consider progress on concrete actions
that can be taken to influence emissions. Such complementary metrics are discussed in the following
subsections where relevant, as well as in the context of alignment assessments at the level of financial
portfolios and institutions (Section 2.3).

As highlighted by Figure 2.2, the choice of climate change mitigation scenarios is, for any asset class, a
critical methodological dimension in climate-alignment assessments and other climate-related analysis of
finance. This section, therefore, starts with an overview of key considerations of relevance to inform
accurate use scenarios for such assessments (Subsection 2.2.1).
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Table 2.1. Financial asset classes covered by climate-alignment assessment methodologies

Asset class coverage by methodology provider: Covered Developing  Not covered
Listed Private Corporate  Sovereign Real Infra-
Methodology equity equity debt bonds estate structure
2DII PACTA

ESG Book Temperature Score

Carbone 4 Finance Carbon Impact Analytics (CIA)
Carbon Risk Real Estate Monitor (CRREM)
CDP-WWF Temperature Ratings

EcoAct ClimFIT temperature

| Care & Consult SB2A/SBAM

LO Portfolio Temperature Alignment Tool (LOPTA)
LSEG Beyond Ratings’ method

Mirova Alignment Method

MSCI's Implied Temp Rating

Ninety One Net Zero Sovereign Index

Ortec Finance Climate ALIGN

right. based on science XDC model

S&P Sustainable1 Paris Alignment

TPI (Carbon Performance)

Note: Last updated in August 2024. LSEG was formerly included as FTSE, S&P Sustainable1 was formerly Trucost. ESG Book was formerly
Arabesque.

Source: Authors, updated from (Noels and Jachnik, 2022;3) based on publicly-available information and, for some providers, bilateral
consultations.

2.2.1. Using climate change mitigation scenarios as reference points

Climate change mitigation scenarios can serve multiple purposes related to finance and investments. Many
climate-related analyses and metrics in the financial sector rely on such scenarios, both in the context of
climate-related risk assessments and management and for assessing the contribution to and alignment of
finance with climate goals. For instance, model-based scenario assessments have been used to quantify
the investment needs and the associated reallocation of the investment portfolio to align the energy system
with the mitigation actions implied by the Paris Agreement (McCollum et al., 2018;7;). However, as
climate-related assessments and metrics based on scenarios are highly sensitive to the characteristics of
such scenarios, their choice and use needs to be made with care to avoid unintended incentives, maximise
environmental integrity, and minimise greenwashing risks.

Several conditions are important to enhance the relevance, applicability, and use of scenarios in finance.
This section provides a succinct update on the analysis done by Noels et al. (2023;g)), which analysed
common practices and gaps of scenarios commonly used in the financial sector, which stem from the
International Energy Agency (IEA), the Network for Greening the Financial System (NGFS), the Institute
for Sustainable Futures of the University of Technology of Sydney (ISF-UTS), and the European
Commission Joint Research Centre (JRC). The dimensions analysed and summarised below relate to: (1)
the degree of consistency of climate mitigation scenarios with the Paris Agreement’s long-term
temperature goal and emission reduction objective; (2) their applicability for use in the financial sector,
notably in terms of sectoral and geographical granularity; and (3) the characteristics of mitigation strategies
and input assumptions, including in relation to feasibility and uncertainty. After selecting an ambitious, fit-
for-purpose scenario(s) with certain characteristics, it needs to be downscaled to the financial asset level.
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Selecting climate change mitigation scenarios consistent with the Paris Agreement

To ensure environmental integrity, climate change mitigation scenarios used in financial sector alignment
assessment must be consistent with the Paris Agreement temperature goal and long-term emissions
objective. The formulations of this goal and objective are, however, not specific enough to define emissions
levels or benchmarks as such and, thus, leave room for a range of interpretations, pathways, and
underlying scenarios (Schleussner et al., 2022;)). Against this backdrop, Pouille et al. (2023[10)) provide a
set of criteria to assess the Paris consistency of scenarios’ level of ambition:

e To be in line with the Paris Agreement’s Article 2.1 long-term temperature target scenarios must
remain below 1.5°C by 2100 with limited overshoot (<0.1°C), with 50% chance and remain
well-below 2°C throughout the century (i.e., have very high likelihoods of not exceeding 2°C).

e In addition, to be in line with Article 4 of the Paris Agreement, scenarios must see an early peak in
GHG emissions and reach net-zero GHG emissions in the second half of the century. A higher level
of stringency filters scenarios that peak at the latest in 2025 and achieve net-zero GHG emissions
in the second half of the century, and a lower level of stringency filters those scenarios that peak at
the latest in 2030 and achieve close to net-zero GHG emissions in the second half of the century.

Table 2.2 summarises the extent to which scenarios commonly used in the financial sector are consistent
with these criteria. For each criterion, a scenario is assessed as consistent with either the stringent
application (dark blue) or less stringent application (light blue), or as not consistent (purple). Out of the
nine scenarios considered (based on their most recent available version), three are fully consistent with all
temperature and emissions criteria (black rectangles). The criterion that is least complied with across all
scenarios is the limitation of temperature overshoots of 1.5°C over the century. However, the updated
results displayed in Table 2.2 compared to Noels et al. (2023(s;) make it possible to observe that the most
recent versions of the scenarios are more consistent than their previous iterations.

Table 2.2. Assessment of scenarios based on five criteria reflecting the Paris Agreement goals

. Consistent (stringent) Consistent (less stringent) Not consistent Insufficient information
Scenarios
NGFS4 NZE
IEA NZE JRC GECO 2050 NGFS4LD UTS-ISF NZE

Criteria 1.5°C

G M R G M R
Criterion 1: 1.5°C in 2100
Criterion 2: limited overshoot of 1.5°C _
Criterion 3: well-below 2°C
Criterion 4: early peak GHG emissions
Criterion 5: net-zero GHG emissions

Note 1: The black boxes indicate the scenarios that are consistent with the less stringent interpretation of the Paris Agreement.

Note 2: IEA NZE is the International Energy Agency Net Zero Emissions by 2050 Scenario. JRC GECO 1.5°C is the EU’s Joint Research Centre
GECO 1.5°C scenario. NGFS4 NZE 2050 is Network for Greening the Financial System Net Zero 2050. NGFS4 LD is Network for Greening the
Financial System Low Demand. UTS-ISF NZE is University of Sydney Institute for Sustainable Futures Net Zero. G, M, and R are three different
models through which the scenarios are run, respectively GCAM, MESSAGE, REMIND.

Source: Authors’, updated in August 2024 from (Noels et al., 2023g)).

Table 2.2, however, also shows that several scenarios do not provide sufficient information to allow for a
full assessment of their Paris consistency (grey boxes). This is in particular the case for features of GHG
emissions pathways (early peak and net zero in the second half of the century), which are an important
aspect of the Paris Agreement’s emissions objectives in Article 4.1. It is also challenging to assess whether
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scenarios keep temperatures well below 2°C throughout the century, as this requires information on
temperature outcomes at several levels of likelihoods, rather than the median outcome only.

Matching the granularity and scope of financial assets with that of scenarios

After identifying the degree of Paris consistency of scenarios at an aggregate level, understanding whether
scenarios are fit-for-purpose to be used in climate-alignment assessments of finance requires looking at
their applicability. This depends on the scopes and granularity of the models behind the climate scenarios
with respect to sectoral, geographical, emissions, and temporal dimensions. Where the scenarios’ scope
and granularity are insufficient for assessments at the level of financial assets or asset classes, further
methodological assumptions need to be made (Noels and Jachnik, 2022;3)). Notably, providers of target
setting and alignment assessment methodologies have developed several techniques to downscale
scenarios, primarily to the company-level for corporate-related assessments (Subsection 2.2.2), but
increasingly so as well to country-level for assessments of sovereign bonds (Subsection 2.2.3).

The selected models have broadly similar sectoral granularity for emissions pathways and in particular
more details for energy supply than for, e.g., industry (IPCC, 202211). In practical terms, however,
alignment assessments must address a mismatch between sectoral classifications used in the financial
sector and by scenario providers. The nature of activities and actors that underpin financial assets is better
characterised by granular (4-digit) sub-sectors, typically based on international sectoral classifications
(e.g., ISIC, NACE, NAICS, GICS) also used for corporate and financial accounting purposes (Noels and
Jachnik, 2022;3;). However, climate change mitigation scenarios rely on sector classifications defined for
tracking GHG emissions, such as the IPCC classification (Battiston et al., 2022;12; Teske, 2022}13)).

Different scenario providers model and disclose pathways for different regions and countries (Figure 2.3).
These pathways are also not directly comparable due to different coverage of emissions sources and
assumptions. Most scenario providers model national pathways for a handful of large countries, such as
the US and China. However, few provide such pathways for a wide range of countries. National pathways
for developing countries may differ more from one scenario to the other as illustrated for South Africa in
Figure 2.3, possibly reflecting larger uncertainty in the underlying data on which it is build.

For the scenarios in scope, models differ in their temporal scope in terms of start and end year and
intermediate data points. Some only have data until 2050 while others do so until 2100. A long-term horizon
is needed to identify short-, medium-, and long-term changes consistent with a long-term climate objective
(UNEP FI & CICERO, 2021147). However, the further into the future, the more uncertainty there is around
a given datapoint. Further, most models have a modelling start year at or before 2010, meaning that recent
years are already projections from an earlier point in time. Only the UTS-ISF OECM model has a more
recent start date, meaning it includes more recent information on emissions-relevant variables.
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Figure 2.3. Geographically granular GHG emissions pathways for China, France, South Africa, US

Scenario: = JRC GECO 1.5°C NGFS NZE 2050 == NGFS LD =— UTS-ISF OECM NZE
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Note: Emissions pathways cover energy-related CO2 emissions.
Source: Authors’, updated in August 2024 from (Noels et al., 2023g)).

Characteristics of mitigation strategies and assumptions of climate mitigation scenarios

Different climate change mitigation scenarios used in financial sector alignment assessments rely on
various combinations of key mitigation options to achieve a given level of ambition (Figure 2.4). As points
of comparison, Figure 2.4 also displays four lllustrative Mitigation Pathways used by the IPCC, each
focussing on different mitigation options. By gaining insights into the mitigation options that underpin the
scenarios they rely on, financial institutions can identify potential inconsistencies with their own transition
plans and strategies. Understanding the plausibility of scenarios and sensitivities of scenario assumptions
can help enhance engagement with investees toward achieving climate targets. Such information can also
inform investment priorities.

Overall, all scenarios that achieve stringent climate goals imply rapid scale-up and large-scale deployment
of new technologies and mitigation options, with trade-offs between the different options (Noels et al.,
2023ys)). Decarbonising the energy supply is a first essential aspect of all mitigation scenarios that limit
global warming. All scenarios considered here see a significant decrease in fossil fuel energy supply and
large increases in renewable energy sources (Figure 2.4, Panel A). Some scenarios maintain a higher
reliance on fossil fuels combined with a large deployment of CCS technologies (Figure 2.4, Panel B).
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Figure 2.4. Mitigation strategies across scenarios
Panel A: Energy supply mix in 2050
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Panel B: Use of CCS in coal, oil and gas electricity generation in 2050
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Note: The right-hand side part of the figure represents four lllustrative Mitigation Pathways used by the IPCC, with three of them allowing to
keep temperatures below 1.5°C with limited overshoot (IMP Ren, IMP LD, IMP SP).
Source: Authors’, updated in August 2024 from (Noels et al., 2023g)).

Other mitigation levers include demand-side mitigation levers, carbon dioxide removals' (CDR), and
agricultural and land use emissions reductions. The latter is, however, not considered by all selected
scenarios as most models used in the considered scenarios do not cover the agricultural and land use
sector. Demand-side mitigation levers are relied upon in all scenarios considered here. These include
gains in energy efficiency as well as electrification of energy use across sectors (including transportation,
industry, and buildings), and for some models, other demand-side interventions leading to behavioural and
lifestyle changes and reduced energy demand.

CDR is a mitigation strategy most scenarios assessed in the IPCC ARG rely on to reach stringent mitigation
goals. All the scenarios commonly used in finance studies here show a limited reliance on CDR in the first
part of the century (0-7Gt in 2050), but some scenarios largely rely on negative emissions thereafter, as is
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the case for GECO and NGFS delayed transition scenarios. Negative emissions achieved through CDR
allow reaching long-term net negative emissions to ensure a long-term decline in temperatures (Riahi et al.,
2022p15)), but scenarios that achieve stringent temperature limits highlight that CDR deployment can
compensate for residual emissions in hard-to-abate sectors but not replace substantial emissions
reductions in all sectors.

Downscaling scenarios to the level of economic and financial assets

To assess the alignment of a financial asset, the chosen scenario needs to be allocated, or scaled down,
to the appropriate level of that of the underlying economic entity. Doing so requires assumptions on burden
sharing, i.e., the absolute or relative share and speed of emission reductions assigned to the entity.
Depending on the financial asset class, such assumptions need to relate to geographical downscaling
and/or sector-specific considerations. There are a few existing approaches to compare entities to
sector-level scenarios or to explicitly allocate macro scenarios to entities (Institut Louis Bachelier et al.,
2020116}, Schwegler et al., 202217;; SBTi, 2021}1g)).

e In the contraction approach (Figure 2.5, Panel A), an entity is considered aligned if it reduces
emissions at the same speed as the scenario (at the relevant sectoral and geographical granularity).
In this case, a fixed reduction rate is set for absolute emissions or carbon intensities for all entities
in each sector and or region.

e In the convergence approach (Figure 2.5, Panel B), an entity is considered aligned if it converges
towards the (sectoral and/or geographically relevant) scenario by a given point in time. In this case,
every entity in each sector/geography needs to achieve the same climate performance, typically in
intensity-based terms, at that point in time. Hence, entities that are already performing well must
improve relatively less to be aligned.

e In the fair share approach (Figure 2.5, Panel C), an entity-specific carbon budget or scenario is
allocated to each entity based on chosen criteria. The market share criterion (by revenue,
production, or capacity for example) implies that two entities in the same sector/geography with the
same market share receive the same carbon budgets while having different emissions profiles. The
historic responsibility criterion distributes the remaining sectoral budget based on historic
contributions, which implies for instance that entities having emitted below the budget level in the
past may temporarily surpass the budget in the future. The economic efficiency criterion distributes
the sectoral scenario based on relative least cost or efficiency (the need for entity-level data on
abatement costs makes this approach challenging).

Most climate-alignment assessment methodologies for corporate equity and bonds follow a convergence
approach (Noels and Jachnik, 202233). On that basis, companies that are currently more
emissions-intensive will need to reduce emissions faster than companies that are already closer to the
scenario. The convergence approach may be best suited for large companies with global operations where
activities may be less clearly linked to specific countries. On the other hand, a contraction approach is
common for absolute emissions-based metrics, where companies need to reduce emissions at the same
rate, regardless of their current and past emissions. However, companies may have different abatement
cost curves, investment capacities, and access to financing, especially in developing countries, which
could call for a differentiated approach.

The challenges relating to using downscaled scenarios and considering fair shares are particularly
pertinent for sovereigns. Geographic variations among countries imply a need to incorporate equity
considerations when assessing the alignment of sovereign bond portfolios, given different countries
decarbonise at different rates (Noels et al., 2023s)). While some scenarios include fair share considerations
to some degree, some providers make additional changes to reflect this. For example, TPI's ASCOR
framework includes fair share considerations by relaxing certain indicator thresholds depending on the
development status of a country (ASCOR, 202319)).
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Figure 2.5. Stylised examples of different approaches to compare entities against scenarios
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Alignment when the carbon budget of an entity is the same as or less than the carbon budget under the scenario.
In this example, entity 1 and 2 must comply to the same scenario, as they have the same market share in the
same sector/geography.

Note: GHG emissions performance could be in terms of absolute emissions (e.g., tCO2¢) or emissions intensity (e.g., tCO2e per ton of steel).
Contraction approach is typically used for absolute-based metrics, convergence for intensity-based metrics.
Source: Authors, adapted from (Schwegler et al., 2022(17)).

2.2.2. Alignment and complementary metrics for corporate-related financial assets

At an aggregate level, existing climate-alignment assessments of finance for corporate-related financial
assets find a high degree of misalignment (as shown in Chapter 3 Subsection 3.2.2). At the financial asset
level, however, Table 2.3 indicates that results frequently differ across assessment providers for the same
asset. Indeed, a company assessed as aligned with a 1.5 degrees scenario by one provider can be
assessed as not aligned by others. These divergences can be explained by differences in methodology
and scope across the dimensions introduced in Figure 2.2, notably, as discussed in the previous section,
in terms of choice and use of a climate mitigation scenario. Most providers also run into some data
availability issues, but clear progress has been made compared to a previous stocktake (Noels and
Jachnik, 2022(3)). Hence, even for listed corporate equity, where methodologies are more available, there
is a continued need for increased transparency and comparability. Currently, the correlation and
comparability among assessments for the same company are low.

Existing climate-alignment assessments of corporate listed equities are based on different climate
performance metrics. Most rely on GHG emissions performance metrics, although some consider
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non-emissions-based metrics such as capital expenditure plans in certain technologies (Noels and
Jachnik, 2022j3)). Different metrics reflect different perspectives, and each has advantages and
disadvantages (Table 2.4). For example, absolute emissions contraction metrics can be directly related to
the remaining global GHG budget, are simpler, and require less data. However, emissions reductions can
be the consequence of a decline in output instead of an improvement in climate performance. To address
this concern, intensity-based metrics are typically considered. Physical intensity metrics reflect emissions
performance and efficiency improvements regardless of entity size and growth. On the other hand, data
requirements are higher, and comparability between companies with diverse activities may be limited.
While all these metrics rely on expanding the currently limited climate data disclosure (see Chapter 4
Subsection 4.2.1), data availability for absolute emissions metrics is better than for intensity metrics.

Table 2.3. Alignment assessments results across providers for selected non-financial corporates

Anonymised
company

Company A Anes Asi
CompanyB  Aines  Pacic
CompanyC  Aines  Norh Amei
Company D Autos Asia 1.5 Degrees

Company E Autos Europe 1.5 Degrees 1.5 Degrees
Company F Autos North America 1.5 Degrees 1.5 Degrees
Company G Shipping Europe 1.5 Degrees 1.5 Degrees
Company H Shipping Asia Not available 1.5 Degrees
Company | Shipping Asia Not aligned 1.5 Degrees

Sector Region Provider 1 Provider 2 Provider 3 Provider 4

Company J Steel Latin America 1.5 Degrees Not aligned 1.5 Degrees
Company K Steel Asia Not aligned Not aligned
Company L Steel Europe 1.5 Degrees 2 Degrees
Company M Chemicals Africa Not available 2 Degrees
Company N Chemicals Asia Not available Not aligned
Company O Chemicals Europe Not available Not aligned
Company P Cement Latin America 1.5 Degrees 1.5 Degrees
CompanyQ  Cement Europe 1.5 Degrees 1.5 Degrees
Company R Cement Africa Not aligned Not aligned

Company S Aluminium Middle East Not aligned Not aligned Not available Not available

Company T Aluminium Europe 1.5 Degrees 2 Degrees
Company U Aluminium North America Not aligned Not aligned
Company V Electric Utilities = Asia 2 Degrees 2 Degrees
Company W Electric Utilies ~ North America 1.5 Degrees 1.5 Degrees
Company X Electric Utilities ~ Pacific 2 Degrees 2 Degrees

Metric type SDA AEC, SDA SDA EIC AEC, SDA, EIC
) ) Time period 2050 2050 2050 2035
Dimensions of Temporal perspective Point-in-time Cumulative Cumulative Cumulative
assessments
Emissions scopes included 1,2,3 1,2,3 1,2,3 1,2
Scenario sources IEA NGFS IEA & IPCC IPCC

Note: Results are latest available assessments for alignment in 2050, anonymised for companies and providers. ITR results are assigned to the
relevant category as this illustration aims to show the level of alignment and exact temperature results come with a higher level of uncertainty.
‘Not aligned’ means not aligned with a 2 degrees or below scenario as assessed by the methodology provider. ‘Not available’ means either not
enough data to apply the methodology or no methodology available for that sector by the provider.

Source: Authors’, updated in August 2024 from an initial version in (Noels and Jachnik, 2022;3)) based on data provided by four selected providers
(CDP-WWF, 2024205, MSCI, 20241213; S&P, 2024122; TPI, 2023123)).
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As each metric type comes with pros and cons and provides a complementary perspective, existing
climate-alignment methodologies consider one or the other depending on their target audience and, in
some cases, use a combination of metrics (Noels and Jachnik, 2022;3)). If providers are transparent about
their approach, different assessments can complement each other to have a more comprehensive
analysis. However, when providers are not transparent about their metric choice, greenwashing risks arise,
including as corporates or financial sector players can cherry-pick assessment results.

Table 2.4. Overview of emissions performance metrics for corporates and related financial assets

Data Data
Metric type Advantages Disadvantages needs availability
AEC: Absolute e Isaless complex metric e  Could reflect decreased output Low High
Emissions Contraction o Is a less data intensive metric rather than improved performance
(Difference in GHG e Can be applied to all asset e Could disincentivise business
emissions) classes growth, even for activities with a
e Relates more to the remaining better climate performance. This
carbon budget and climate particularly affects start-ups and
impacts of cumulative carbon young companies, or those that
emissions have already made a significant
e Could initially incentivise improvement previously
efficiency improvements and
substitution of higher emitting
products or technologies with
lower-emitting alternatives
SDA: Sectoral o  Reflects GHG performance and e Is more data-intensive High Low
Decarbonisation efficiency improvements e Isdifficult to apply to companies
Approach regardless of entity size, business with diverse activities and in
(GHG emissions divided growth and price changes heterogeneous sectors
by physical output) e Applies to homogenous sectors, e Absolute emissions could still
companies, and asset classes increase while intensity-based
e Incentivises both efficiency climate performance improves
improvements and growth intoor e Difficult to compare across sectors
expansion of lower-emitting
products or technologies
EIC: Economic Intensity e  Reflects GHG performance and e s sensitive to volatility in Medium Medium

Contraction efficiency improvements macroeconomic conditions making it
(GHG emissions divided regardless of entity size difficult to track true changes in
by economic output) e Applies to non-homogenous GHG performance

Absolute emissions could still
increase while intensity-based
climate performance improves
Assessing the PA consistency of
projections for economic
denominators (e.g., GDP) is difficult

sectors and companies .
e Understood more easily by
investor audience due to
economic/financial denominator .
e  Relates more closely the
decoupling between emissions
and the economy
e Incentivises both efficiency
improvements and growth into or
expansion of lower-emitting
products or technologies

Note: Data needs refers to both needs on corporate GHG emissions data and other corporate output data such as production volumes, value
added or financial performance. Data availability is generally higher for listed than unlisted companies.
Source: (Noels and Jachnik, 20223).

The temporal boundary of an alignment assessment, one of the core dimensions introduced in Figure 2.2,
significantly influences assessment results (Thoma, Dupré and Hayne, 201824). The three key temporal
characteristics of a greenhouse gas performance metric relate to whether it is backward- or
forward-looking, whether it considers a short, medium, or long period, and whether the metric is only
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compared with a scenario at a certain point in time or across a period. Stylised examples in Figure 2.6
illustrate how such characteristics drive alignment results.

Backward- and forward-looking metrics serve different yet complementary purposes.
Backward-looking metrics can be used for an ex-post assessment of alignment, analysing whether
an entity has followed a scenario in the past (Institut Louis Bachelier et al., 2020p1g).
Forward-looking metrics are more dynamic as they aim to assess if an entity is on track to comply
with the remaining carbon budget for a certain goal. Metrics based on historical data are not enough
on their own to assess climate-alignment due to non-linearity, non-stationarity, path-dependencies
and endogeneity issues that imply that extrapolations of past trends do not provide an accurate
benchmark for forward-looking assessments (Bingler, Colesanti Senni and Monnin, 202125)).

In terms of period, 2025, 2030, and 2050 are all important policy milestones towards reaching the
Paris Agreement temperature goal. The most recent IPCC assessment indicates 2025 as the year
when global emissions should peak, as early action is essential in reducing risks of crossing climate
tipping points. Further, global emissions need to reach net-zero between 2045 and 2055, in order
to limit warming to 1.5°C with no or limited overshoot (IPCC, 2022p%). Methodological
recommendations for corporate-related financial assets are consistent with these considerations.
SBTi requires that corporate targets and mitigation performance assessments should cover a
minimum of five years and a maximum of 10 years (SBTi, 20211g)). SBTi further recommends
companies set long-term targets and near-term milestones at five-year intervals, thereby combining
advanced planning (including for large capital investments) with mid- and near-term-actions.

In relation to the point of measurement, a comparison of a GHG performance metric with a scenario
can happen at a point-in-time or over a period. As such, the degree of (mis)alignment will depend
on the choice of year (Institut Louis Bachelier et al., 202016)). Assessments over time provide a
more dynamic and nuanced perspective, highlighting changes in trends and allowing for cumulative
analysis of divergence between the entity’s performance and the scenario over the years.

Figure 2.6. Stylised examples of temporal perspectives in alignment assessments
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The coverage of GHG emissions in climate-alignment assessment methodologies relates both to the
types of GHGs and the scope of emissions covered. Most climate-alignment assessment methodologies
consider all types of GHGs and the widest scope possible based on available data.

e To understand the full extent of global warming, economic actors should measure and disclose
emissions of all types of GHGs, i.e., both GHGs with lifetimes around 100 years or longer, notably
CO2 and nitrous oxide, as well as Short-Lived Climate Forcers, notably methane and some
hydrofluorocarbons (IPCC, 202226)). Some research further suggests that economic actors should
indicate the separate contribution of each type of GHG to total (or CO2-equivalent) emissions in
their targets and measurement of progress (Allen et al., 202227)).

e In contrast to national GHG accounting, which is based on a territorial approach, corporates account
for GHG emissions according to the scope 1, 2 and 3 categorisation2. For corporates, building on
the GHG Protocol, the SBTi requires that GHG performance metrics (both historic and targets)
cover at least 95% of company-wide Scope 1 and 2 emissions and account for all relevant Scope
3 emissions (SBTi, 202111s) . Scope 3 emissions relate to the responsibility of companies along
their value chain, both upstream and downstream. The relevance of Scope 3 emissions depends
on the sector and where the company sits within the value chain. Estimates indicate they are
especially important in sectors such as oil and gas and car manufacturing, for which they account
for most emissions across the three scopes (Hertwich and Wood, 20182s)).

Climate science and literature treat offsets with caution, in terms of risk of delaying or replacing actual
GHG reductions, as well as in relation to their environmental integrity and additionally. Reach net-zero
emissions requires urgent absolute emission reductions (Fankhauser et al., 2021291). As highlighted in
Subsection 2.2.1, these reductions need to be front-loaded and to cover all emission sources. This means
CDRs should be used cautiously, and the use of carbon offsets should be regulated effectively. There are
many questions about the integrity and additionally of offsets. For example, over half of the carbon offsets
allocated in the Clean Development Mechanism (CDM), the largest crediting mechanism under the Kyoto
Protocol, went to projects that would very likely have been developed anyway, highlighting a lack of
additionally (Calel et al., 2021;301). The sale of offsets in the CDM may in fact have significantly increased
global emissions. Moreover, across carbon credit market segments, independent assessments find that a
large share of carbon credit supply is currently of low quality (Wetterberg, Ellis and Schneider, 2024311).

In this context, the current SBTi standard states that offsets cannot be counted as reductions towards
meeting a near-term target set by corporates (SBTi, 202115)). Companies must account for reductions
resulting from direct action within their operations or value chains. Moreover, the GHG protocol treats
biogenic CO2 (both sequestration, e.g., uptake by forests, and emissions, e.g., burning biomass) as
separate from Scope 1, 2 and 3 emissions (World Resources Institute & World Business Council for
Sustainable evelopment, 200432)).

Avoided emissions are currently defined and understood differently by different communities. For a
country, in the context of international carbon markets, avoided emissions refer to activities that avoid
potential sources of stored GHG emissions from being emitted to the atmosphere within its territory, such
as the nonexploitation of fossil fuel reserves, maintaining land use and agricultural practices that retain
already-stored carbon, and avoided deforestation (Jeudy-Hugo, Lo Re and Falduto, 202133)) (see also
Subsection 2.2.2). For corporates, avoided emissions typically refer to emissions avoided during the use
phase by a company’s customer compared to using a more carbon-intensive product than the less-carbon
intensive product from the company.
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Table 2.5. Climate mitigation information points and metrics considered by selected frameworks
for corporates

- Included Not included

EU China South us UK ISSB SBTi CDP  CA100+
Taxonomy Taxonomy Africa SEC TPT
Taxonomy

GHG emission metrics

Historic and current GHG emissions _-

GHG emission targets (short, medium,
and long term)

Alignment ~ assessment with a
benchmark, inc. Paris Agreement

Use of offsets (current and future)
Composition of activities and related financing and investment metrics

Composition  of low-carbon  and
carbon-intensive products or services

Capital expenditure in low-carbon and
carbon-intensive activities

Operational expenditure

Turnover  from  low-carbon and
carbon-intensive activities

Investment in R&D for low-carbon and
carbon-intensive activities

Financial plans, budgets, and targets
supporting decarbonisation

Disclosure on use of proceeds of green
bonds

Engagement metrics

Value chain engagement IR
Climate policy engagement ] [ ]

Other

Governance and strategy metrics

Strategic ambition and transition
planning
([ .

Board oversight and reporting

Management incentives and
remuneration
[ I

Climate governance

Climate scenario and sensitivity
analysis

Other

Note: Last updated in August 2024.

Source: Authors, analysis based on publicly-available information of selected frameworks, including (European Commission, 202334); IPSF,
2022p35;; National Treasury, 202236, Securities and Exchange Commission, 2022;37;; Transition Plan Taskforce, 2023p3g; IFRS ISSB, 20233q;
SBTi, 20240;; CDP, 20241; CA100+, 2024 42)).

In all cases, there are no agreed methods or standards to count counterfactuals and calculate avoided
emissions. For corporates, as avoided emissions do not occur during the product’s life cycle inventory,
SBTi does not allow them to be included in GHG performance metrics and requires that they are accounted
for and reported separately from Scope 1, 2 and 3 emissions, including any Scope 3 metric or target (SBTi,
2021p1g)). Further, assumptions regarding avoided emissions are vulnerable to the risk of non-permanence
of the underlying activities. In the case of countries for instance, “fossil fuels could be kept in the ground
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(or deforestation avoided) for the time of the financial support from the sale of international credits, but
then extracted (or deforested)” (Jeudy-Hugo, Lo Re and Falduto, 202133)).

To provide a more comprehensive and nuanced perspective on progress and actions by corporates
towards contributing and aligning their business activities with climate goals, an increasing number of
frameworks provide guidance on information points and metrics to be disclosed. For nine such frameworks,
issued by either civil society organisations, industry associations, or public authorities in specific
jurisdictions, Table 2.5 presents an overview of the respective information and metrics they recommend.
These are grouped in four categories: GHG emission metrics (including but not limited to alignment
assessments), composition of activities and related financing and investment metrics, engagement
metrics, and governance and strategy metrics. Many such frameworks have been developed in the context
of incentivising corporates to develop and implement credible transition plans, for which broader guidance
has also been developed, e.g., (OECD, 202243)).

2.2.3. Alignment and complementary metrics for sovereign bonds

While sovereign bonds represent an important asset class within the portfolios of many investors and
financial institutions, fewer climate-alignment assessment methodologies are available. This is, however,
an area of active development. Climate-alignment assessments of sovereign bonds relate directly to
underlying countries. Available assessments of countries for use in the financial sector follow different
approaches (Noels and Jachnik, 20223), finding different degrees of alignment (Table 2.6. As for
corporate-related financial asset classes, such variations result from different assumptions and
perspectives on methodological dimensions (as outlined in Figure 2.2). When such assumptions and
perspectives are transparently disclosed and explained, different assessments may be complementary
and, if combined, provide a more holistic assessment (Noels and Jachnik, 20223)).

Existing climate-alignment assessments of sovereign bonds are based on different GHG emissions
performance metrics. Similar to corporate-related financial assets, both absolute and intensity-based
emissions metrics can be considered. Absolute emission levels can be measured from the perspective of
the amount produced within a country or the amount consumed by a country. Intensity-based emissions
can be calculated on a per capita or per GDP basis for example. Additionally, changes in emissions trends
across various years are also considered for alignment assessments, as they could be compared to
changes in emissions pathways over the years.

The temporal boundaries for assessing the climate alignment of sovereign bonds are largely the same
as for corporate-related financial assets. It is possible to take a backward- or forward-looking perspective,
a short-, medium-, or long-term horizon, as well as a point estimate or time-series comparison with a
climate change mitigation scenario. Choices of different perspectives can lead to different results, similar
to how such perspectives may impact alignment results of corporate-related assets. For sovereign bonds,
existing climate-alignment assessments consider both historical information and targets. For example, they
may calculate emissions gaps between projected emissions under current policies and a stated 2030
target, or between emission pathways of Nationally Determined Contributions (NDCs) and a 1.5°C
warming scenario (LSEG, 2024, p. 13p4)). They also tend to have a greater focus on medium-term
timeframes, most commonly publishing results for 2030 (Table 2.6).
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Table 2.6. Climate-alignment assessment results across providers for selected sovereign bonds

Provider 1 Provider 2
Alignment of Alignment of Alignment Alignment
current Alignment of Net zero with 1.5°C with 1.5°C
policies to NDC targets targets to benchmark to  fair share to
Income group Region 2030 to 2030 2050 2030 2030

Lower-middle income Africa Not available Not available
Low income Africa Aligned Not available Not available Not available
Uper-middle ncome s
Highncame psi
Lovermidde ncomeAsia
Low income Asia Notavailable ~ Notavailable = Notavailabe  Notavailable
Highncame Europe
Upper-middle income Europe Aligned Not available Not available
Upper-middie income  Middle East Not aligned Notavailable ~ Notavailable  Not available
Highncome Norh Ameic
Upermiddlencome Norh Amerc
High income Oceania Notavailable ~ Notavailable  Not available

Upper-middle income Oceania Aligned Not available Not available Not available Not available
Lower-middle income South America Not aligned Not available Not available Not available Not available

Upper-middle income South America Not aligned Aligned Not available Not available Not available

Note: ‘Not aligned’ means not aligned with a 2 degrees or below scenario as assessed by the methodology. ‘Not available’ means that the
country was assessed by the methodology as having a non-quantifiable target. Countries and methodology providers are anonymised.

Source: Authors' calculations based on data from selected providers (LSEG, 2021ps); LSEG, 2023p6); TPI, 202447) and income group
classifications from the World Bank.

Like for corporate asset classes, the complementarities that exist between different perspectives imply the
need to rely on a range of indicators for a more holistic and nuanced assessment. Aside from alignment
assessment methodologies developed with the financial sector in mind, a range of methodologies have
been developed within the climate policy research community to assess the climate performance of
countries. These put forward additional metrics, e.g., relating to the adoption of climate policies (also
discussed in Chapter 4) or to innovation and infrastructure investments (Table 2.7). Further qualitative
information can, for instance, relate to ‘willingness’ measures that examine a country’s commitments and
progress towards net zero, such as NDCs and engagement in environmental conventions (Barrahhou,
Ferreira and Maalei, 2023s)).
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Table 2.7. Metrics considered by providers assessing the climate performance and alignment of
countries

- Included Not included

LSEG RIGHT = ASCOR CAT CCPI ETI EPI GFI
GHG emission metrics

Historic and current GHG emissions - ! J
Future GHG emissions projection I N I N B L

Alignment assessment, including ITR

Government commitment and policy metrics

National Adaptation Plan
Climate legislation

Climate policy performance
Climate-related disclosures
Carbon pricing

Fossil fuel subsidies

Energy metrics

Energy use and intensity
Renewable energy trends and capacity

Sectoral decomposition of energy generation
or consumption

Other metrics

Just transition, equity, or fair share
considerations

Ecosystem vitality
Environment and health
Education and human capital
Innovation

Infrastructure and investments

Note: Last updated in August 2024. GHG: Greenhouse gas. ITR: Implied temperature rise. LSEG: London Stock Exchange Group. ASCOR:
Assessing Sovereign Climate-related Opportunities and Risks. CAT: Climate Action Tracker. CCPI: Climate Change Performance Index. ETI:
Energy Transition Index. EPI: Environmental Performance Index. GFl: Green Future Index.

Source: Authors, based on publicly-available information of data providers, including (LSEG, 2024p9;; LSEG, 202450)).

2.3. Approaches to assess progress towards climate mitigation alignment for
financial portfolios and institutions

Aggregating results across individual financial assets adds another layer of complexity as it requires
weighing the contribution of different assets typically relating to different economic sectors, as well as
adjusting for the potential double counting of emissions where relevant (PAT, 2020). These issues
become even more complex when considering aggregation across multiple asset classes (e.g.,
corporate-related equity and debt, sovereign bonds, real estate, and infrastructure) for which, as outlined
in Section 2.2, methodologies and assumptions differ.

Despite these complexities, methodologies to assess the climate alignment of financial assets across asset
classes have considered approaches to aggregate assessments to the level of financial portfolios held by
investors and financial institutions (Subsection 2.3.1). However, existing methodologies and assessment
providers do not tend to aggregate an alignment assessment into a single result at the level of a financial
institution or financial jurisdiction yet. Such single aggregate assessment may not be desirable as they
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could obscure misaligned parts and the range of assumptions and complexities associated with the aim of
a silver bullet assessment result.

For financial institutions a range of complementary metrics are being considered to assess progress
towards net-zero commitments (Subsection 2.3.2). Alignment assessment methodologies at the level of
financial jurisdictions are still very limited and, therefore, not yet included in the methodological review
presented in this chapter. However, Chapter 3 does capture examples of available early estimates of data
points relating to investments in activities respectively contributing to and undermining climate goals at the
level of financial jurisdictions (Section 3.4) in addition to taking stock of those available at the level of
financial institutions (Section 3.3).

2.3.1. Aggregate alignment assessments of financial portfolios

Providers of climate-alignment assessment methodologies are exploring approaches for aggregate
asset-level assessments (Schwegler et al., 2022[17; Institut Louis Bachelier et al., 202016;; CDP & WWF,
2020p51; Thoma, Dupré and Hayne, 2018p24; GFANZ, 202252;; PAT, 2020)). This primarily includes
considering options to weigh the contribution of different assets for a given asset class both within a given
economic sector (particularly relevant to inform active engagement strategies), and across different
economic sectors (the respective assessment of which typically relies on sector-specific scenarios and
metrics). Approaches to aggregate across multiple asset classes are not yet developed, both because of
their significant complexity and given the risks of producing opaque and potentially misleading assessment
results.

Currently, there is no clear dominant aggregation approach across climate-alignment assessment
methodology providers for corporates, which use different approaches, sometimes tailored for different
users of their methodology (Noels and Jachnik, 2022;31). Approaches to aggregate alignment assessment
results across assets within an asset class include:

e The aggregated budget approach: the over- or under-shoot of each asset is summed, either for
total emissions of the entity, or the share of those emissions financed by the respective investor. In
particular, the latter approach requires a complex comparison of the sum of “owned” projected GHG
emissions against the sum of “owned” carbon budgets for the underlying holdings.

e The weighted average approach: the asset-level alignment metrics (e.g., Implied Temperature Rise
metric) are weighted based on the relative weight of each entity in the portfolio. This weight can
either be defined by the ownership stake of a financial institution for equity portfolios or the relative
residual value of bond holdings for bond portfolios.

e The portfolio-owned approach: it combines the first and second approach by weighing asset-level
alignment metrics by their respective proportion of the entity’s emissions financed by the investor.

International-level collective assessment of progress against remaining global carbon budgets and towards
the Paris Agreement temperature goal requires minimising double counting of GHG emission reductions
and avoidance across actors, including investors and financial institutions. Within the investment and
financial value chain, double counting of emissions can occur at multiple levels, namely between financial
institutions co-financing the same entity or activity, between transactions within the same financial
institutions, across different asset classes, as well as within the same asset class (PCAF, 2020s3)).
Double-counting is problematic for portfolio-level assessments of climate alignment if GHG emissions that
are counted more than once are interpreted as actual total emissions into the atmosphere, or if the
double-counting distorts the alignment assessment result (Schwegler et al., 2022;17;). Approaches to adjust
for double counting are still in the early stages of development (Portfolio Alignment Team, 2020;s4;) and
most methodologies, while acknowledging the need to address the issue, do not currently explicitly clarify
whether and how they do so (Noels and Jachnik, 20223)).
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2.3.2. Complementary metrics to assess financial institutions’ progress to net-zero
emissions

As highlighted in the previous subsection, a single alignment metric at the level of a financial institution is
methodologically challenging to produce and likely to result in opaque and misleading results. Rather,
assessing the climate consistency of financial institutions, including tracking progress towards their
net-zero commitments, requires a clear set of complementary, credible, and comparable metrics (OECD,
2023s5)). Doing so can build on the increasing availability of a range of metrics at the level of individual
asset classes, as highlighted by Table 2.5 for corporates and Table 2.7 for sovereigns.

Voluntary financial sector initiatives have attracted significant participation by financial institutions globally
and influenced their practices to date, as further illustrated by available evidence in Chapter 3 Section 3.3.
Such initiatives include the Glasgow Financial Alliance for Net Zero (GFANZ), which also oversees the
UN-convened Net-Zero Asset Owner Alliance (NZAOA), the International Financial Reporting Standards
Foundation’s International Sustainability Standards Board (IFRS ISSB), which integrates the Task Force
on Climate-related Financial Disclosures (TCFD), and the Institutional Investors Group on Climate Change
(IIGCC). Voluntary initiatives support actions by market participants and can help develop good practices,
as well as contribute to policies and regulations that encourage greater environmental integrity,
transparency, and accountability.

These financial sector initiatives have developed frameworks that guide disclosure practices related to
climate change actions or outcomes by financial institutions and investors. Their frameworks include the
GFANZ Recommendations and Guidance on Financial Institution Net-Zero Transition Plans, the IFRS
ISSB Sustainability Disclosure Standards, IGCC Net Zero Investment Framework Implementation Guide,
the NZAOA Target Setting Protocol, and the TCFD Recommendations. These frameworks have been
developed with different audiences and aims in mind, from financial risk management to supporting a shift
in investments to contribute to global net-zero goals. However, several of them cross-reference metrics
and methodologies used in others, and build on other frameworks. Many frameworks have been developed
with the aim of being living documents that integrate international developments and updates into account.

Guidance by such frameworks on information to be disclosed by financial institutions propose information
points and metrics in relation to GHG emissions, portfolio composition, engagement, as well as strategy
and governance. The overview of the guidance put forward by the selected frameworks across these four
categories, as summarised in Table 2.8, highlights a high amount of information points, i.e., general
descriptive disclosure on actions taken by financial institutions as well as on institutional knowledge and
practices. In contrast, defining metrics involves specific measures, underpinned by methodological
guidance and data requirements, thus leaving less room for different interpretations by a financial
institution. Metrics typically measure actions and outcomes by financial institutions, resulting in quantifiable
disclosure or measurable qualitative disclosure (e.g., yes, or no related binary data).

GHG emissions information points and metrics serve to capture progress on decarbonisation outcomes,
which, in principle, should reflect the impact on real-economy GHG emissions of input actions in terms of
portfolio management, engagement, and strategy. The frameworks largely propose information points and
metrics assessed across three sub-categories, namely (1) historical or current emissions, (2) emission
targets, and (3) alignment assessments using a recognised benchmark (including the Paris Agreement
temperature goal), discussed in depth in Section 2.2.
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Table 2.8. Climate mitigation information points and metrics proposed by voluntary frameworks

- Proposed metric with calculation method
Proposed metric

Proposed information

No information or metric proposed

GFANZ IFRS lIGCC NZAOA TCFD
ISSB

GHG emissions
Historic and current GHG emissions
GHG emission targets (short, medium, and long term)
Alignment assessment with a benchmark, inc. Paris Agreement
Use of offsets (current and future)

Portfolio composition
Portfolio share in low GHG assets and climate solutions

Portfolio share in assets consistent with net zero, or with targets based on an
alignment assessment

Portfolio share in carbon-intensive assets and assets exposed to transition risks
and phase-out

Investment allocation practices driving GHG emission reductions

Overall portfolio composition and sector coverage _—_—_
WP Pwes v v e

Other

Engagement
General engagement/stewardship practices M M
Voting procedures and practices _—
Engagement escalation process
Collaborations and alliance engagements
Advocacy-based activities

Remuneration linked to climate performance
Management/Board oversight and accountability

Integration of climate considerations in internal reporting and analytical
processes

Integration of climate considerations in strategic decision-making and
investment strategies

General strategy on climate goals and transition plans
Other

Note: M means the framework proposes at least 1 metric, | means the framework proposes at least one point of information but no metric. N
means no information or metric is proposed by the frameworks.

Source: (OECD, 2023;s5)), based on public reports from GFANZ, (2022;s6]), Recommendations and Guidance on Financial Institution Net-zero
Transition Plans; IFRS ISSB, (2023;3g]), Sustainability Disclosure Standard: Climate-related Disclosures; IGCC, (2021(s7)), Net Zero Investment
Framework, Institutional Investors Group on Climate Change; NZAOA, (2021ss)), Target Setting Protocol: Third Edition; TCFD, (2021;59)),
Implementing the Recommendations of the Task Force on Climate-related Financial Disclosures.

The portfolio composition category serves to track the changes in a financial institution’s investment or
lending approach to change the composition of the portfolio. The frameworks concur that information points
and metrics should be included on the portfolio share in low GHG emission assets and climate solutions,
and assets that need to be phased-out but differ in how they express specific metrics. For instance, some
frameworks refer to capital invested rather than portfolio shares. Frameworks propose a range of other
information points and metrics, for instance, on the proportion of the portfolio with net-zero targets. They
propose even more text-based information points with little or no overlap across frameworks, thus running
the risk of a potential overburdening for reporting institutions.
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Information points and metrics that support the effective tracking of engagement activities can help
understand the extent to which steps are taken to support the reduction of clients’ emissions and those of
the economic actors underlying financial assets. While many information points are proposed by
frameworks, metrics on engagement are very scarce. Frameworks mostly put forward information points
relating to the overall and climate-specific engagement and stewardship practices of a financial institution,
for instance, on how they identify and escalate engagement activities; engage in dialogue; present and
vote on actions; and undertake phase-out engagement.

Strategy and governance information points and metrics could support an assessment of internal changes
to a financial institution’s strategy and shifts in internal processes to incentivise the net-zero transition. In
this area, frameworks propose a large variety of information points on the integration of climate
considerations in strategic decision-making and investment strategies, but very few concrete metrics.

2.4, Towards assessing the climate resilience alignment of finance

In response to rapidly increasing climate-related physical risks, a range of stakeholders are analysing
physical climate risks to finance and related efforts to increase resilience to climate change. However,
while there is a growing landscape of methodologies to integrate physical climate risks in traditional
financial risk analysis, the operationalisation of the concept and assessments of alignment with climate
resilience as a policy objective is still very limited, which also explains the lack of resilience data points in
Chapter 3. This section provides an overview of developments in this area.

While financial risk and resilience alignment stem from different perspectives and aims, leading to
differences in scope and results, they are interrelated and overlap in several analytical dimensions and
data requirements (Mullan and Ranger, 2022s0;; UNEP FI, 202261;; Bernhofen and Ranger, 202362;). The
evaluation of the climate resilience alignment of finance flows extends beyond risk analysis, comparing
physical climate risks to climate resilience policy goals and reference points while taking into account
adaptation actions by companies and the financial sector. This means not only identifying and quantifying
risks, but also assessing how economic actors and financial sector participants contribute to reducing those
risks in alignment with climate policy. Policymakers and the private sector could then also use such
assessments to identify adaptation opportunities and where further public investment may be most needed
for societal co-benefits. However, much more conceptual work in this area is needed.

As suggested in Noels et al. (202431), which builds on existing approaches end emerging practices,
assessing the climate resilience alignment of finance can involve five interrelated dimensions (Figure 2.7)
Physical climate risk assessments for assets, entities and finance stocks and flows are analytical
dimensions for both a financial risk analysis and a climate resilience alignment assessment dimensions 1
and 2). This is also the case of the dimension relating to analysing adaptation and resilience actions and
strategies by financial system and economic actors (dimension 3). Assessing the alignment of finance with
climate-resilient development, as called for in Article 2.1c of the Paris Agreement, further requires the
availability and identification of relevant policy goals and targets (dimension 4). Bringing these dimensions
together then allows an assessment of whether finance flows and stocks contribute or not to societies
becoming more resilient to the impacts of climate change (dimension 5).
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Figure 2.7. Methodological steps to assess the climate resilience-alignment of finance

Physical climate risk Resilience alignment

(1_) Meas!mng phy5|_cal (2)_ Aggre_gatlng phy_s_lcal 3) An_a_lysmg aqaptatlon (4) Identifying resilience- (5) Evalua_tlm_:_; progress
climate risk to physical climate risks to entities, & resilience actions and 9 towards aligning finance
related policy goals

assets finance flows and assets strategies with reference points

il

Source: (Noels et al., 20243)).

Overall, financial sector physical climate risk analyses and approaches are increasing. A range of
commercial data providers provide different data solutions and analyses for different asset classes that
can be used to assess physical climate risk for individual assets or financial portfolios. Financial institutions
may further aggregate such assessments, and central banks may assess climate risks to the financial
centres they oversee at a more aggregate level.

Methodologies to date have largely focussed on assessments of physical climate risks to corporate
financial assets (Hain, Kdlbel and Leippold, 2022s4; UNEP FI, 202365]). In this context, some research
has found that the different physical climate risk assessments lead to a very wide range of results for the
same entity (Hain, Kélbel and Leippold, 2022;s4). Methodologies to assess physical climate risks to other
large asset classes have, however, been explored for real estate and infrastructure (UNEP FI, 2023es;
Coloia and Jansen, 20217)), as well as sovereign bonds (NGFS, 2024 ss))

Challenges, however, remain for assessing climate change risks, such as the absence of comparable
methodologies or set of metrics for assessing resilience to physical climate risks, as well as data availability
constraints (Simpson et al., 20219)). These challenges similarly constrain climate resilience alignment
assessments. There are, however, further challenges in the assessment of the climate resilience alignment
of finance (Mullan and Ranger, 2022501). Notably, quantified adaptation goals remain elusive at the global
level, owing to the context and location-specific nature of adaptation and resilience needs (Jeudy-Hugo
and Charles, 2022[70}). Such goals and targets are needed at the national and subnational levels, where
they, however, remain rare. more specifically, Noels et al. (2024s3)) highlight that:

e The geographical, sectoral, and temporal context of climate resilience alignment assessments
influences the choice and prioritisation of climate-related hazards data and indicators. Although
certain hazards, such as flooding and heatwaves, have been more impactful to date, the prevalence
of climate-related hazards is heterogeneous across geographies. Hence, there is a need for high
granularity in data and location-specific hazard prioritisation to capture risks accurately.

e There are a wide range of climate-related hazards and classifications. Existing climate risks analysis
may refer to the same hazard differently and prioritise different hazard. Moreover, some existing
methodologies combine acute and chronic climate related hazards, while others capture those in
separate analysis. For climate alignment analysis, it may be practical initially to keep those separate
as they require different adaptation responses.

e Data gaps for climate exposure and vulnerability at the asset level need to be filled. Relying solely
on headquarters location data can significantly underestimate climate exposure. Many existing
climate risk assessments only analyse climate exposure. Not adequately characterising
vulnerability offers only a partial view of overall physical climate risk.

e Further developments of typologies and data for adaptation and resilience strategies are needed to
inform both climate resilience-related financial risk and alignment assessments. These should cover
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real-economy actors and financial institutions. Actions and strategies for reducing exposure are
easier to identify as they require less information. Strategies to reduce vulnerability often rely on
corporate disclosure, which is currently scarce.

e In contrast to climate change mitigation, there is a lack of clear quantitative global policy goals and
reference point(s) on adaptation and resilience. Therefore, consistent with the context-specific
nature of climate exposure and vulnerability, reference points at national and regional levels are
critical for assessing adaptation and resilience alignment. In this context, adaptation relevant
policies, goals and targets may be integrated into mainstream policies, such as worker policies, or
as part of sustainability-related disclosure requirements.

e The final step in a climate resilience alignment assessment involves comparing the level of climate
risk and the impact of adaptation actions on reducing that risk with relevant climate resilience policy
goals. A metric for real-economy investments may relate to the share of activities consistent with
National Adaptation Plans, while for financial system participants, this may relate to the share of
assets under management aligned with climate resilience goals.

Due to the methodological and data challenges highlighted above, evidence on the alignment of finance
with climate adaptation and resilience goals is very limited. This explains why the remaining chapters of
this report on available estimates of financial flows and stocks (Chapter 3) and of climate-related financial
sector policies and actions (Chapter 4) focus primarily on climate change mitigation.

In this context, it is, however, important to note that climate resilience alignment assessment of finance
flows may in any case only partly be quantitative and require complementary types of indicators as some
societal resilience goals are difficult to quantify. This lack of quantification is partly due to the insufficient
progress in assessing such policies, and the policies themselves may not always be quantitatively
formulated. Moreover, resilience alignment assessments may require examining how adaptation reduces
exposure and vulnerability for each climate hazard individually.

Further, the climate resilience alignment of real-economy investments and financial system assets may
further depend on wider actions, such as public investments in collective adaptation solutions and
adaptation actions by other actors within the value chain. It is also dependent on advancements in climate
change mitigation, which implies that adaptation goals remain moving targets. Moreover, there are limits
to adaptation, especially under high-emission scenarios. This underscores the ongoing need for climate
change mitigation efforts to limit global warming and prevent scenarios where adaptation and resilience
alignment may no longer or only partly be feasible.
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3 Existing estimates on the degree of

climate alignment of finance

Acknowledging remaining methodological and data gaps that currently
prevent comprehensive alignment assessments, this chapter brings together
best available, though still very partial, data and estimates of finance that can
be considered as contributing to or undermining climate policy goals across
different layers of finance. As climate alignment ultimately requires making
all financial flows and stocks consistent with climate goals, such estimates
are placed in the context of total volumes, for both finance stocks and flows.
Apart from real-economy investments (capturing investment by all types of
actors), the primary focus for other layers is on finance issued, underwritten,
or held by private actors. Given the very limited data on climate change
adaptation, the chapter focusses on mitigation-related evidence.
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Key insights

o Awaiting further methodological developments for comprehensive climate-alignment
assessments, best-available, although partial, data on finance to activities contributing
to or undermining climate goals must be placed in the context of total finance stocks and
flows. This needs to be done for all layers of finance, including real-economy investments,
financial assets across asset classes, financial institutions, and financial jurisdictions.

¢ Global real-economy investments going to activities clearly supporting climate change
mitigation are growing but remain a small share of total investments. Estimates for 2022
find investments in clean energy amounted to around USD 1.7 trillion compared to USD 1.5
trillion investments in fossil fuel supply, representing respectively just above and below 6% of
total gross fixed capital formation (USD 26.4 trillion). However, more complete estimates of
investments contributing to and undermining climate change mitigation are still missing.

o For listed corporate equity, available estimates converge on a remaining low degree of
alignment in sectors critical to the climate transition. In 2022, listed corporate equity stocks
in renewable electricity were estimated at USD 3.7 trillion and USD 9.6 trillion in fossil fuel supply,
respectively representing 4% and 10% of global listed equity. There is also evidence of a
continued need for improved ambition of emissions reduction targets to further align with climate
goals, and of disclosure to support improved and more comprehensive alignment assessments.

¢ While private corporate equity is a significant and growing asset class, it remains a key
blind spot in terms of finance volumes going to activities supporting or undermining
climate goals. Available estimates find only USD 0.2 trillion (3%) out of a total of USD 7.6 trillion
of private corporate equity stocks were going to climate-aligned activities in 2022. There are
currently no estimates of private corporate equity financing activities undermining climate goals.

o Within the corporate debt securities asset class, flows and stocks of green bonds remain
lower than of carbon-intensive sector bonds, representing a small share of the total bond
universe. In 2022, green-labelled bond issuance (flows) reached USD 0.4 frillion, while
carbon-intensive corporate debt security flows were estimated at USD 1.4 trillion, which
corresponds to a third of non-financial debt issued. In terms of outstanding corporate bond
stocks, green-labelled bonds and carbon-intensive bonds were USD 1.6 trillion and USD 1.7
trillion in 2023, respectively just above and below 5% of total outstanding corporate bonds.

e Corporate loans represent another key blind spot in terms of data on transactions
supporting and undermining climate goals. Very partial and inconclusive evidence is
available for green-labelled loans, while even less data was identified for carbon-intensive loans.

e While identifying sovereign bonds that explicitly undermine climate goals is difficult, the
scale of green-labelled sovereign bonds remains small. Green-labelled bonds issued by the
public sector in 2023 were only USD 0.25 trillion, a small share of total sovereign bond issuance.

o Climate-related evidence for financial institutions and portfolios remains limited, despite
the involvement in climate coalition of banks with over a third of global banking assets
and institutional investors with over three-quarters of global assets under management.
Analysis of 1 100 large banks finds that they provided financing (flows) for nearly USD 1 trillion
to fossil fuel supply in 2022, while USD 0.7 trillion went to low-carbon energy supply.

o Efforts to generate evidence at the level of financial jurisdictions are ramping up but
remain work in progress. Updates to the System of National Accounts intend to include “green”
breakdowns for debt securities, loans, equity, and investment fund shares, which would support
such efforts, although not in relation to climate-misaligned finance.
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Chapter 2 highlighted remaining challenges and gaps to comprehensively track the alignment of finance
with climate policy goals. Acknowledging these challenges and gaps, this chapter compiles a selection of
available data points and estimates that provide indications of the scale and share of investments and
financing going respectively to activities contributing to or undermining climate goals, with a focus on
climate change mitigation. Improvements in the availability, coverage, scale, and granularity of these data
points and estimates over time will provide opportunities to develop actual alignment assessments
involving a comparison with climate policy goals reference points and benchmarks.

This chapter presents available evidence across different levels of finance, starting with real-economy
investments and considering different layers of the financial system (Figure 3.1). This review focuses
primarily on finance issued, underwritten, or held by private actors. It complements the multiple processes
that already address the climate alignment of public finance, notably budgetary expenditures (IEA, 2023(1;;
IEA, 20232; OECD, 20243;) and international development finance (OECD, 2019u4). In terms of
geographical coverage, while tracking real-economy assets and corresponding investments can be
contained within national boundaries, other layers typically involve a mixture of domestic and cross-border
flows and stocks of investments and financing. For instance, financial institutions headquartered in a given
financial centre will typically invest and hold assets in both that country and other jurisdictions (countries).

Figure 3.1. Different levels of aggregation for tracking climate-aligned finance

Financial jurisdictions 4 Section 3.4
Financial institutions y Section 3.3
Financial assets and portfolios y Section 3.2
Real-economy assets and investments Section 3.1

Source: Authors.

Within each of these layers, different initiatives and tracking exercises may define activities that contribute
to or undermine climate goals slightly differently. In some cases, such estimates are based on categories
of activities (projects or assets), technologies, or sub-sectors classifications. In other cases, finance stocks
and flows are labelled as ‘green’ or climate-related based on voluntary labels or taxonomies providing
definitions or guidance. The chapter clarifies where estimates across different parts of finance follow
varying definitions or scopes.

Estimates of finance for activities that contribute to or undermine climate objectives may in themselves be
partial. For example, while climate finance is relatively well tracked for international public sources and
specific sub-sectors such as renewable energy, significant data gaps remain for domestic public finance
and private sources and for sectors that involve smaller-scale activities (e.g., agriculture) (CPI, 2022;5)).
Such gaps are typically even more acute for climate change adaptation than for climate change mitigation,
as discussed in Chapter 2, which explains why only a few examples are included in this chapter. More
generally, estimates of finance to activities that contribute to or undermine climate objectives tend to be
less comprehensive for developing countries and unlisted companies (World Bank Group, IMF and OECD,
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20236)). Notwithstanding these challenges and gaps, and with the aim to address the broader Article 2.1c
goal to make all finance consistent with climate goals, the chapter places available figures in the context
of total investments and financing flows and stocks as relevant.

3.1. Estimates of real-economy investments

A comprehensive analysis of the degree of (mis)alignment of real-economy investments does not yet exist,
but pilot studies are being conducted at the sectoral level (Micale et al., 2020;7;) and country level (Jachnik
and Dobrinevski, 2021g)). Data points on real-economy investments contributing to or undermining climate
change mitigation goals are mostly found at the sectoral level, and most prominently for the energy sector.
In the absence of comprehensive evidence on the climate change mitigation alignment of all real-economy
investments, these estimates can be compared to total real-economy investments, for which gross fixed
capital formation can be considered as an approximate benchmark for the order of magnitude of total
real-economy investment flows (Jachnik, Mirabile and Dobrinevski, 20199]). By nature, gross fixed capital
formation and other estimates presented in this section cover real-economy investments by both private
and public actors (Box 3.1).

Estimated real-economy investments supporting climate change mitigation are growing and were larger
than those in fossil fuels in 2022. In 2022, estimates indicate investments sin clean energy represented
around USD 1.7 trillion, which is over 6% of total gross fixed capital formation (USD 26.4 ftrillion) in that
year (Figure 3.2). Estimates of investments in fossil fuels add up to USD 1.5 trillion, which is nearly 6% of
total gross fixed capital formation in 2022. However, estimates of investments supporting or undermining
climate change mitigation differ across assessment sources and their exact scope of analysis and data
access. For example, available estimates of investments contributing to climate change mitigation range
from USD 1.3 to 1.7 trillion in 2022 (CPI, 2023[105; BloombergNEF, 2024113; IEA, 2024(12)).

Real-economy investments in activities contributing to climate change mitigation have increased 45% since
2015 (from USD 1.1 ftrillion in 2015 to USD 1.7 trillion) (Figure 3.2). At the same time, the share of
investments going to fossil fuels has reduced from 80 to 60% compared to total investment in fossil fuels
and renewable energy (IEA, 2024[12). These estimates indicate that while the alignment of real-economy
investments with climate change mitigation goals remains limited, it is improving.
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Figure 3.2. Estimates of global real-economy investments supporting or undermining climate
mitigation

Layer: Real-economy assets and investments Theme: Mitigation
Actor: Private and public Type: Flows
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Note: GFCF is gross fixed capital formation. Renewable power relates to investments in power generation from renewables. Other clean energy
refers to investments in energy efficiency and other end uses, electricity networks, storage, nuclear power generation, and clean fuels. Fossil
fuels relates to investments in fossil fuel supply and power generation from coal, oil, and natural gas.

Source: Authors, based on (World Bank, n.d.j13j; IEA, 2024(12)).

Some sectors are shifting their investments towards climate-aligned activities slower than others.
Focussing on capital expenditure by companies? across sectors provides further sectoral insights for
real-economy investments by private actors. As of 2022, only about 1% of capital expenditure by oil and
gas companies globally is going towards low-carbon activities (Figure 3.3, Panel A). While there is an
increase compared to when the Paris Agreement was adopted, it remains a small fraction of total capital
expenditure by those companies, and capital expenditure going to fossil fuel supply. Taking the example
of green capital expenditure by manufacturing companies in Europe, transport and steel manufacturers
have higher green capital expenditure shares than other manufacturing sectors such as chemical and food
manufacturers (Figure 3.3, Panel B).
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Figure 3.3. Sectoral estimates of real-economy investments supporting or undermining climate
mitigation

Layer: Real-economy assets and investments Theme: Mitigation
Actor: Private Type: Flows
Panel A: Distribution of cash spending in the oil Panel B: Green capital expenditure in
and gas sector, 2015-22 manufacturing sectors in Europe, 2023
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Note: For Panel B, CapEx alignment refers to the share of capital expenditure by companies in a given sector on areas aligned with their own
corporate climate transition plans or sustainable finance taxonomy.
Source: Adapted from (IEA, 2023(14)) using S&P Capital IQ data for Panel A and from (CDP & Oliver Wyman, 202415 for Panel B.

Volumes of real-economy investments in activities supporting and undermining climate change mitigation
differ. Looking at total investments across geographies, high-income countries (85 countries with 39% of
the world population) represented 54% of global gross fixed capital formation in 2022, middle-income
countries (105 countries with 49% of the world population) represented 45% and low-income countries (26
countries with 12% of the world population) represented only 0.4% (Figure 3.4, Panel A). Investments in
activities contributing to climate change mitigation can hence be expected to be smaller in, for example,
Africa and Eurasia. While all regions have invested more in fossil fuels than renewables between 2015
and 2020, clean energy investments surpassed fossil fuel-related investments in 2022. For example, Asia
Pacific and Europe invested more in clean energy than fossil fuel supply (Figure 3.4, Panel B). At the same
time, Asia Pacific also invested the most in fossil fuel supply along with North America.

In the context of geographical disparities, it is important to recognise that the capacities of relatively less
developed countries to invest in and finance climate action can be, to various degrees depending on the
country, dependent on international climate finance provided and mobilised. This includes international
climate finance provided and mobilised in the context of the existing annual USD 100 billion goal under the
UNFCCC (which, as per (OECD, 20241¢]), was met for the first time in 2022), and its successor expected
to be agreed at COP29 in November 2024 (see for instance (Falduto, Noels and Jachnik, 202417)).
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Figure 3.4. Estimates of regional differences in real-economy investments

Panel A: Global gross fixed capital formation across region type, 2022
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Note: Renewable power relates to investments in power generation from renewables. Other clean energy refers to investments in energy
efficiency and other end uses, electricity networks, storage, nuclear power generations, and clean fuels. Fossil fuels relates to real-economy
investments in fossil fuel supply and power generation from coal, oil, and natural gas.

Source: Authors based on (World Bank, 20241s)) for Panel A and (IEA, 202412)) for Panel B.

Real-economy investments (by both private and public actors) in activities supporting climate action have
mostly gone towards climate change mitigation, with much lower amounts going to climate change
adaptation. In 2022, estimated investments in adaptation were USD 72 billion, up from just USD 42 billion
in 2019 (CPI, 20231q)). The historical focus on climate change mitigation reflects the need to reduce
emissions, which would also reduce investments needed for adaptation. However, as mitigation efforts
have been insufficient, adaptation investments need to increase, along with embedding resilience in all
investments and avoiding investing in mal-adapted activities, for which there are currently no available
estimates. With this in mind, initiatives for tracking and assessment of investments from a climate change
resilience perspective need to be intensified, as motivated and detailed in Chapter 2, Section 2.4).
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Box 3.1. Estimates of real-economy investments by private and public actors

Real-economy investments are made by both public (e.g., governments, national development banks,
multilateral development banks) and private actors (e.g., companies, institutional investors,
households). At an aggregate level, most investments are made by private actors, although there are
regional differences (Figure 3.5, Panel A).

Connecting estimates of climate-aligned and -misaligned real-economy investments with actors can be
challenging. Data presented in this section does not always allow to distinguish the actor type behind
the investments. Available estimates of global real-economy investments in climate action indicate that
public and private actors contribute almost equally to global investment flows (USD 640 and 625 billion
respectively in 2021-22), but acknowledge significant gaps in coverage of, e.g., domestic public finance
(CPI, 2023p101). For investments in renewable energy specifically, private sector accounted for 69% in
2020 and 75% between 2013-20 cumulatively (IRENA, 202319)). However, public actors have played a
crucial role in research, development, and demonstration in renewables, for which only 0.3% of
investment by private actors in 2023 (IEA, 202412). At the same time, private investment accounts for
nearly all investments in research, development, and demonstration in fossil fuels (IEA, 2024p0)
consistent with remaining significant volumes of investments in fossil fuels more generally.

Shares of public and private finance in climate investment flows vary significantly across regions
(Figure 3.5, Panel B). While private actors in North America and Europe account for nearly 80%, they
only represented just over 10% in Sub-Saharan Africa in 2021-22.

Figure 3.5. Estimates of real-economy investments by actors across regions

Layer: Real-economy assets and investments Actor: Private and public Type: Flows
Panel A: Estimates of gross fixed capital formation by Panel B: Estimates of public and private investment
actor across countries, 2021-22 shares in climate mitigation and adaptation, 2021-22
Public Private Public Private
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Note: Data gaps in Panel B are most pronounced for domestic government expenditure, investments from private sector, and South-South
flows. Regional breakdowns in Panel B are based on official UN country classifications. Both panels as are average for 2021-2022.
Source: Authors, based on (European Commission, 202421)) and (World Bank, 2024;1s)) for Panel A, and (CPI, 2023(22)) for Panel B.
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3.2. Estimates across financial asset classes

The real-economy investments discussed in Section 3.1 can be financed through a range of financial
instruments. Flows and stocks of financial assets are several times larger than flows and stocks of tangible
fixed assets, which loosely speaking illustrates the financialisaton of the economy (Jachnik, Mirabile and
Dobrinevski, 2019). A significant amount of financial intermediation and secondary financial market
activity is linked, on average, to each tangible fixed asset. In addition, the valuation of financial assets is
influenced by secondary markets and their supply and demand dynamics.

Analysis of the financial sector requires looking into the specific types of financial instruments and asset
classes that characterise the portfolios of investors and financial institutions. These include listed equity,
unlisted equity, corporate debt securities (including corporate bonds), loans, sovereign bonds, real estate,
and infrastructure (noting that investments in real estate and infrastructure typically take the form of equity,
bonds, or other debt-related instruments).

Assessing progress towards the climate alignment of stocks (holdings) and flows (issuance) across
different asset classes is also crucial as they tend to serve different purposes and complement each other.
For example, primary equity markets enable early-stage companies to capitalise on future growth of
climate solutions, while debt provides the majority of financing for established companies, such as in
traditionally emissions-intensive sectors (Wilson and Caldecott, 202323)). Taking the US as an example,
corporate bond issuance was ten times the issuance of equities in 2023 (SIFMA, 202424)). At the same
time, the outstanding value of equities (which varies with market valuations) was over four times that of
bonds. Similar trends can be observed for global finance flows in energy sectors (Figure 3.6).

Figure 3.6. Shares of equity, bonds, and loans in financing energy sectors

Layer: Financial assets and portfolios Theme: Mitigation
Actor: Private Type: Flows
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Source: Adapted from (Wilson and Caldecott, 202323]) based on LSEG data.

While all asset classes should be assessed to analyse progress towards Article 2.1c of the Paris
Agreement in a comprehensive, as highlighted in Section 2.2 of Chapter 2, climate change-related
assessment methodologies and data availability have developed more for some asset classes than others.
The data points presented in this chapter for each asset class in relation to activities that contribute to or
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undermine climate goals also reflect such varying data availability. This in turn creates a risk that financing
misaligned with climate objectives may be hidden in asset classes that are less well tracked.

3.2.1. Corporate equity

Available estimates find stocks of listed equity in low-carbon energy remain much lower than those in fossil
fuel supply and total listed corporate equity (Figure 3.7, Panel A). In 2022, listed corporate equity in
low-carbon energy supply was estimated at USD 3.7 trillion and USD 9.6 ftrillion in fossil fuel supply
(BloombergNEF, 202425)). This represents, respectively, 4% and 10% of global equity valuation, which
was at USD 101 trillion in 2022 (SIFMA, 2023p2¢;; WFE, n.d.;277). Between 2021 and 2023, stocks of listed
equity in fossil fuel supply have increased in value, while those in low-carbon energy decreased slightly
(Figure 3.7, Panel B). Available estimates of the degree to which listed equity finances activities currently
contributing to or undermining climate change mitigation are incomplete (Figure 3.7, Panel A).

Figure 3.7. Estimates of listed corporate equity in low- and high-GHG activities

Layer: Financial assets and portfolios Theme: Mitigation
Actor: Private Type: Stock
Year: 2022

Panel A: Global shares of listed equity stocks in low-carbon energy and fossil fuel supply in 2022
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Panel B: Global shares of listed equity stocks in low-carbon energy and fossil fuel supply, 2021-23
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Note: Low-carbon energy supply includes stocks for low-carbon energy production sources (renewables, storage, biofuels and nuclear) and
facilities manufacturing low-carbon energy equipment (equipment and services, such as modules, turbines, and components). Fossil fuel energy
supply includes stocks for fossil-fuel-based sources of energy production (coal, oil and gas, and utilities’ fossil-fuel power generation for electricity
and heating/cooling, transportation, and refining businesses) and equipment to support such production (generators, boilers, parts and services).
Source: Authors, based on BloombergNEF and (SIFMA, 202325)) for Panel A and BloombergNEF for Panel B.
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Listed corporate equity is one of a few asset classes for which actual climate-alignment assessments (i.e.,
analysis of finance against a reference point relating to climate policy goals, as outlined in Chapter 2) are
available. Currently available alignment assessments, which consider current and targeted climate change
mitigation performance based on different methodologies and indicators, converge on an aggregate
misalignment and continued high levels of missing disclosure but vary significantly when looking at
individual assets (as further discussed in Subsection 2.2.2 of Chapter 2) (Figure 3.7).

Current climate alignment assessments of listed corporate equity highlight a continued high degree of
misalignment with long-term climate goals (Figure 3.8, Panel A). Where Figure 3.7 collects estimates of
listed equity in activities with currently low- or high-emissions levels, Figure 3.8 shows a full climate
alignment assessments based on current and targeted emissions levels. Such a focus on emissions
targets allows for an assessment of activities that are in transition. However, it comes with methodological
challenges, as explained in Chapter 2, as exemplified by the different aggregate results across providers.
While Providers 1 and 2 assess almost the entire universe of listed equity, Provider 3 has a smaller sample
size. The results of Provider 3 are, therefore, not as directly comparable with those the other providers.
Climate-alignment results can also be shown by sector, showing some degree of agreement of less
alignment of listed equity in the energy and materials sectors (Figure 3.8, Panel B).

Figure 3.8. Alignment assessments of climate targets of listed equity assets across providers

Panel A: Distribution of corporate alignment assessments of Panel B: Distribution of corporate alignment assessments
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Note: Both panels include latest available alignment assessments as of August 2024 across three providers of alignment assessments. Such
alignment assessments assess long-term climate targets as explained in Chapter 2. Sample sizes differ across providers, with around 13 000
companies in the sample universe of providers 1 (P1) and 2 (P2) and just over 1 000 companies for Provider 3.

Source: Authors, based on MSCI, S&P, and TP data.

Private corporate equity remains a key blind spot, with very limited insights into how much it finances
activities that support or undermine climate goals (Figure 3.9). While it is smaller in total size than listed
equity, it is a growing asset class that plays a key role in financing real-economy investments. Total private
equity was estimated at USD 8.25 ftrillion in 2023, up from USD 7.62 ftrillion in 2022 (Preqin, 2024 2g);
McKinsey & Company, 2024 29); Bain & Company, 202430;; McKinsey & Company, 202331;). Estimates of
private equity contributing to climate change mitigation are scarce. Private equity or venture capital
transactions in the global renewable electricity sector were estimated to have reached USD 0.014 trillion
in 2022 (S&P, 2023;32;). Additionally, global private deal volumes in climate technologies reached USD
0.20 ftrillion in the same year (McKinsey & Company, 2023;31)). At the same time, there are no global
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estimates of private equity undermining climate goals. Moreover, some evidence suggests private equity
continues to go more into fossil fuels than renewables (Private Equity Stakeholder Project, 2021(33)).
Overall, the degree of current climate alignment remains unknown for 98% of private equity globally.

While there is no comprehensive assessment of differences of climate alignment across asset classes,
examples across jurisdictions illustrate some degree of shifting financing from listed to unlisted companies
in climate-relevant sectors. For example, listed domestic companies reduced their ownership of US electric
power from 70% to 54% of total generation between 2005 and 2020, while private equity increased their
ownership from 4% to 13% (Andonov and Rauh, 20244)). However, generally the decommissioning of
coal-based power plants and scaling up of renewables has not differed significantly between those actors.
Another example is coal power plants in Europe, where a large decline in public equity ownership was met
by a sharp increase in private firms' ownership (Darmouni and Zhang, 20243s). This decline was not driven
by public equity investors selling plants, but by their scaling down of plants quickly.

Figure 3.9. Estimates of (mis)alignment in private equity

Layer: Financial assets and portfolios Theme: Mitigation
Actor: Private Type: Stock
Year: 2022

Private equity universe
USD 7.6 trillion

K

Private equity in renewables
USD 0.01 trillion

Carbon-intensive private equity
No estimate available

Note: Climate technology covers low-carbon technologies in a range of sectors including clean energy, low-carbon mobility, or sustainable food
& agriculture.
Source: Authors, based on (S&P, 2023(327) and (McKinsey & Company, 202331;) based on Preqin and PitchBook data.

3.2.2. Corporate debt

Moving from corporate equity to corporate debt securities, different sources provide partial estimates of
low-GHG and GHGe-intensive stocks and flows. Such efforts are focussed mostly on corporate bonds for
which data is more widely available. Within this asset class, some assets are explicitly labelled as “green”
based on existing voluntary labels or taxonomies in jurisdictions where those exist (as discussed in
Subsection 4.2.1), which can serve as an approximation of finance supporting climate change mitigation
goals. However, it should be noted that “green” labels cover a variety of activities beyond climate action,
such as biodiversity conservation and wastewater management (OECD, 20243¢)), and further work needs
to analyse their real decarbonisation impacts (Lam and Wurgler, 202437;). Other tracking exercises for
corporate debt have considered the carbon-intensity of the sector to which issuers belong and the use of
proceeds of the securities. Such estimates are not yet available for all types of debt securities, nor do they
provide a comprehensive overview of the degree of (mis)alignment of debt stocks and flows.
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Stocks of green corporate bonds are lower than of carbon-intensive corporate bonds and represent a small
share of total bonds. At the end of 2023, global outstanding corporate bond debt reached USD 34 ftrillion,
up from around USD 25 ftrillion a decade earlier (OECD, 2024(36)). In the same year, outstanding
green-labelled corporate bonds amounted to USD 1.6 trillion, representing just under 5% of the corporate
bond universe (Figure 3.10, Panel A). Available estimates of outstanding carbon-intensive corporate bonds
find a total of USD 1.7 trillion outstanding as of June 2023 (LSEG, 2024 3s)), representing just over 5% of
the corporate bond universe (Figure 3.10, Panel A).

Considering total outstanding carbon-intensive corporate debt securities more broadly, including bonds,
notes, commercial paper, and other corporate debt securities, points to large amounts flowing to
GHG-intensive sectors. In 2023, outstanding carbon-intensive corporate debt securities add up to USD 5.5
trillion (LSEG, 20243s)). Currently, 38% of that debt is owed by private companies, 35% by listed
companies, and 27% by state-owned enterprises, highlighting the importance of tracking financing of
non-listed companies, as already discussed in the previous subsection on private equity. Considering all
corporate debt issued between 2000 and 2023 (both currently active and inactive debt), carbon-intensive
debt securities represented 35% of total corporate debt securities between that period (LSEG, 20243s)).

Green-labelled bond issuance (flows) is, however, on a rising trend, increasing from USD 0.02 trillion
issued in 2015 to USD 0.36 trillion in 2023 (Figure 3.10, Panel B). Such issuance is split almost equally
between non-financial and financial corporates. Green-labelled corporate bonds are mostly financing
projects in alternative energy, energy efficiency and green buildings (Mastouri, Shah and Pandey, 202339)).
Green-labelled corporate bonds represented on average 92% of sustainable corporate bonds prior to 2020
(OECD, 202436)).

Issuance of debt securities (flows) by carbon-intensive non-financial corporate sectors, on the other hand,
has remained a significant part of corporate debt security flows, staying around USD 1.38 trillion issued in
2022, which corresponds to about a third of corporate debt issued in 2022 (LSEG, 20243s;). While most
of these debt securities are issued in advanced countries, emerging and developing countries are
representing an increasing share. Between 2000 and 2022, the share of carbon-intensive debt volumes
issued from emerging and developing countries increased from 4% to 41% (LSEG, 20243s)).

It is important to note that a range of companies in carbon-intensive sectors have started to issue
green-labelled bonds to support their transition to net-zero emissions (Figure 3.10, Panel C). An estimated
7% of new debt securities issued by carbon-intensive sectors in 2022 were structured as green-labelled
bonds. An estimated additional 1% related bonds not labelled as green but financing low-carbon activities
such as electric vehicles production and renewable energy generation (LSEG, 20243s). These
green-labelled and ‘de facto green’ bonds were mainly concentrated in electric utilities and car
manufacturing sectors.

Although corporate loans are a relatively big asset class and are critical to financing activities of both large
and small companies, data and estimates are scarce, whether relating to the total size of the asset class
or volumes relating to activities contributing or undermining climate goals. In 2021, fossil fuel sectors
financed themselves 53% through loans, 43% through bonds, and only 4% through equities. On the other
hand, green-labelled loan flows remain low in absolute terms, despite a significant relative increase over
the past years. Issuance of green loans moved from USD 0.02 trillion in 2020 to USD 0.20 trillion in 2023
(Environmental Finance, n.d.uq). Green loans are more concentrated in the energy and ultilities sectors
than green bonds, with 84% of green loans issued by those sectors (Dursun-de Neef, Ongena and
Tsonkova, 202341)).
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Figure 3.10. Estimates of (mis)alignment in corporate debt

Layer: Financial assets and portfolios Theme: Mitigation and adaptation
Actor: Private Type: Stock and flows

Panel A: Global shares of green-labelled and carbon-intensive outstanding corporate bonds in 2023

Corporate bond universe
USD 34 trillion

Green-labelled bonds

USD 1.6 trillion
Carbon-intensive sectors’ bonds
USD 1.7 trillion
Panel B: Green-labelled bond issuance by issuer type Panel C: Share of carbon-intensive and green debt annual
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Note: Green-labelled bonds are based on use of proceeds going towards projects in renewable energy, clean transportation, biodiversity
conservation, and wastewater management. Carbon-intensive sectors are identified based on granular sector activities identified as carbon
intensive within the energy, materials, industrial and transport sectors, based on LSEG’s Reference data Business Classification. Panel C
includes active and inactive corporate debt issued between 2000 and June 2023.

Source: Authors, based on (LSEG, 20243s;; OECD, 20243)) for Panel A, (OECD, 20243¢)) for Panel B, and (LSEG, 2024;3s)) for Panel C.

OECD REVIEW ON ALIGNING FINANCE WITH CLIMATE GOALS © OECD 2024



| 61

3.2.3. Sovereign bonds

Moving from more corporate-related asset classes to government-related financial assets, global
outstanding sovereign bonds are valued at USD 64 trillion, double the stock of corporate bonds (OECD,
202436)). As discussed in Chapter 2, different approaches to assess climate-alignment are needed than
for corporates and methodological developments are underway. In the meantime, while estimates of
sovereign bonds that explicitly undermine climate goals are missing, estimates of sovereign bonds
explicitly supporting climate goals can be based on government-issued bonds labelled as green.

Figure 3.11. Estimates of (mis)alignment in sovereign bonds

Layer: Financial assets and portfolios Theme: Mitigation and adaptation
Actor: Public issuer and mixed subscriber Type: Stock and flows

Panel A: Estimates of green and total outstanding sovereign bonds, 2023

Sovereign bond universe
USD 64 trillion

Sovereign green bonds
USD 0.4 trillion

Carbon-intensive sovereign bonds
No estimate available

Panel B: Official sector green-labelled bond issuance by issuer, 2014-23
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Note: Green-labelled bonds are based on use of proceeds going towards projects in renewable energy, clean transportation, biodiversity
conservation, and wastewater management.
Source: Authors, based on (OECD, 202436]) and (Climate Bonds Initiative, 202442).
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Although sovereign bonds are a big asset class, volumes of green-labelled sovereign bonds are small.
Outstanding green-labelled bonds (stocks) by official actors (including sovereigns, local and
government-backed entities, as well as multilateral institutions) in 2023 were estimated at USD 1.29 trillion,
out of which USD 0.39 ftrillion in green sovereign bonds (Figure 3.11, Panel A). The volume of annual
green-labelled bond issuances (flows) by the public sector increased significantly between 2014 and 2021,
but then plateaued around USD 0.25 trillion in 2023 (Figure 3.11, Panel B).

3.3. Estimates for different categories of investors and financial institutions

The climate alignment of finance can next be assessed at the level of investors and financial institutions,
and the extent to which they are aligning their portfolios with climate policy goals. Such aggregate
assessments can be highly complex as investors and financial institutions can have diversified portfolio
structures across asset classes, including but not limited to the ones for which estimates are presented in
the previous section. Analysing such structures thus requires both detailed, often proprietary data, as well
as methodological assumptions to aggregate results across business lines and assets, which in turn can
lead to more opaque and less robust results that could notably hide, within aggregate portfolio
assessments, large amounts of financing continuing to go to climate-misaligned activities (see Chapter 2,
Section 2.3). However, as done in other sections of this chapter, estimates for some financial sector actors’
investments in activities that contribute to or undermine climate goals can be collected.

Financial sector actors can be grouped in different ways. In responding to climate change, the financial
sector has come together through coalitions by actor type, notably alliances under the Glasgow Financial
Alliance for Net Zero (GFANZ), which includes the following sub-coalitions: the Net Zero Asset Managers
Initiative (NZAM), the Net-Zero Asset Owner Alliance (NZAOA), and the Net-Zero Banking Alliance
(NZBA). As of 2024, such initiatives covered just over 40% of assets under management in the banking
sector, and nearly 70% of assets under management by investors under the largest coalition (Figure 3.12).
As highlighted in Figure 3.12, there are further voluntary initiatives that gather investors for the purpose of
stimulating climate action, such as the Paris Aligned Asset Owners (PAAO) and Climate Action 100+.

Figure 3.12. Assets under management by climate-related banking and investor coalitions

USD trillion
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Note: Total assets under management values for banking and investors are for 2023. Assets under management of initiatives are the latest
values available as of August 2024. NZBA is the Net-Zero Banking Alliance. CA100+ is Climate Action 100+. NZAM is the Net Zero Asset
Managers Initiative. PAIl is the Paris Aligned Asset Owners. NZAOA is the Net-Zero Asset Owner Alliance.
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Source: Authors, updated from (UNFCCC SCF, 20223}; UNFCCC, 2022(44)).

While adherence to such coalitions typically reflects investors’ and financial institutions’ commitments to
climate actions, they do not represent a measure of contribution to climate goals, which requires looking
at holdings (stocks) and new investment (flows), which the remainder of this section partly does, as well
as actions such as engagement, managed divestment and exclusion, and portfolio construction practices,
which are addressed in Section 4.3 of Chapter 4.

3.3.1. Banks

Bank-facilitated financing (which includes both direct lending and underwriting) continues to flow more
towards fossil fuel than low-carbon energy supply. In 2022, total assets of commercial banks worldwide
(stocks) added up to USD 183 trillion (FSB, 2023us)). Analysis of 1 100 large banks finds that they provided
financing (flows) for nearly USD 1 ftrillion to fossil fuel supply in 2022, while USD 0.7 trillion went to
low-carbon energy supply (Figure 3.13, Panel A). Compared to 2021, the ratio of financing to low-carbon
energy compared to fossil fuel energy remained stable, in the context of an overall decrease in financing
for energy supply activities. Besides direct financing, banks play a critical role in facilitating large financing
transactions via underwriting, a process through which, on behalf of a client, they raise capital from
investors in the form of debt or equity. In 2022, banks that are part of the NZBA collectively underwrote
USD 0.52 trillion of fossil fuel supply financing (representing 54% of all fossil-fuel financing), compared to
USD 0.46 trillion of low-carbon energy supply financing (representing 63% of all low-carbon energy supply
financing) (BloombergNEF, 202346)).

In terms of geographical differences, volumes of bank-facilitated financing were higher in Europe and Latin
America than in North America and China, where financing volumes to fossil fuel energy supply are also
the largest. In 2022, bank-facilitated financing to low-carbon energy, by issuing region of risk, was USD
0.208 ftrillion in Europe, followed by USD 0.207 trillion in North America and USD 0.166 ftrillion in China
(Figure 3.13, Panel B). On the other hand, bank-facilitated financing to fossil fuel supply reached USD
0.406 trillion and USD 0.298 frillion in North America and China had the highest respectively, whereas in
Europe, financing to fossil fuel supply only represented a third of low-carbon energy financing. Across
regions, bank-facilitated financing for low-carbon energy supply exceeded that for fossil fuel energy supply
only in Europe and Latin America, which have a low-carbon to fossil fuel energy supply financing ratio of
2.81 and 1.05 respectively. These trends are generally consistent when considering regions based on
bank headquarters locations (BloombergNEF, 20234¢)).
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Figure 3.13. Estimates of banks financing fossil fuels and green projects

Panel A: Bank-facilitated financing to low-carbon and fossil fuel Panel B: Bank-facilitated financing to low-carbon and fossil fuel
energy, 2021 22 energy across regions in 2022
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Note: Both panels include financing through equity, bonds, loans, project finance and tax equity by 1 100 large banks. In Panel B, the location
of the capital raising entities is defined by the region of risk. In Panel B, LC is short for low-carbon energy supply financing, and FF for fossil fuel
energy supply financing by banks. Low-carbon energy supply includes financing related to low-carbon sources of energy production (including
renewables, storage, biofuels and nuclear) and the development of plants/facilities manufacturing low-carbon energy equipment (including
equipment and services, such as modules, turbines, and components). Fossil fuel energy supply includes financing related to fossil-fuel-based
sources of energy production (including coal, oil and gas, and utilities’ fossil-fuel power generation for electricity and heating/cooling, as well as
transportation and refining businesses) and the equipment used to support power generation from fossil-fuel-based sources (including
equipment, parts and services, such as generators and boilers).

Source: (BloombergNEF, 202346)).

3.3.2. Institutional investors

Institutional investors are a diverse set of financial sector actors, including pension funds, sovereign wealth
funds, insurance companies, asset managers, endowments among others. Different tracking exercises
may focus on different actors or the range of different assets they hold. Currently, however, only partial or
anecdotal estimates are available across some actors, where some point estimates do not necessarily get
updated in more recent years. Hence, the data points presented below rely on examples for assets under
management by pension funds, asset managers, and investment funds, as well as infrastructure
investments across institutional investors.

Taking the example of pension funds, several earlier studies highlighted historically significant holdings in
fossil fuel sectors, but more recent estimates are not yet available. For example, a study dating back to
2017 based on 2015 data estimated that 7% of the equity portion of pension funds in Europe was in fossil
fuels (Battiston et al., 2017p47). In contrast, another study from 2018 found that only 1% of the assets
managed by the world’s largest 100 pension funds were invested in low-carbon solutions (ShareAction,
2018us)). More recently, an international survey of 75 large pension funds and 13 sovereign wealth funds,
which in total managed USD 10.8 trillion (USD 4 trillion and USD 6.8 trillion respectively) in assets in 2021,
found that nearly all funds had less than 10% of assets in green assets (OECD, 20229)).
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Looking at asset managers, 55 having disclosed to CDP in 2023 reported USD 1.72 trillion in assets under
management going towards fossil fuel activities (CDP, 2023js07). Other analysis finds that the largest 40
asset managers each have around 2% of their assets under management in oil and gas companies
(Carbon Tracker, 202351). Few estimates are available on assets under management going towards
activities contributing to climate goals.

Investment funds’ holdings (stocks) show that only a very limited share of their total equity and bond
investments goes to companies involved in carbon solutions (OECD, 2023s2;). Considering the broader
category of sustainable funds for which data is more readily available, assets under management by
investment funds in sustainable funds only accounted for 6.2% of total assets under management by
investment funds in 2022 (Error! Reference source not found., Panel A). However, assets under
management by investment funds in sustainable funds increased by 600% over the last decade,
highlighting the potential capital to be leveraged. Only 6% of sustainable funds went to emerging markets,
which is less than the overall average of 11% across all types of funds held by investment funds (Lepers
and De Crescenzio, 2024s3]). Focusing specifically on “green” assets, defined as securities of companies
involved in carbon solutions (renewable energy, transport, buildings, efficiency), they amount to USD 3.8
trillion invested globally by investment funds as of 2022, representing 8% of total global assets under
management (OECD, 2023s2;). Zooming in on funds specialised in green (defined as funds with more than
25% of their portfolio invested in green assets), their green investments are heavily skewed towards the
US (almost 70%). China is by far the next largest investment destination. Overall, emerging markets
represent only 13.6% of total green investment by ‘green’ funds in the sample, and less than 1% excluding
China (Error! Reference source not found., Panel B).

Figure 3.14. Sustainable and green investments by investment funds

Panel A: Assets under management (stocks) of funds globally by Panel B: Market value of green funds’ positions in green
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Note: For Panel A, the sustainable classification is based on name and prospectus. For Panel B, “Green” funds are defined as funds with more
than 25% of green assets, where “green” assets are defined using the metric by Morningstar “% of the revenue from involvement in carbon
solutions”, which captures the key sectors involved in climate transition, including renewable energy, transport, buildings, and energy efficiency.
EM refers to emerging markets.

Source: (OECD, 2023;52)).

Taking the example of infrastructure, a relatively smaller asset class within institutional investors’ portfolios,
in 2020, they held an estimated USD 1.04 ftrillion worth of infrastructure assets, of which USD only 0.3
trillion were identified as investments in green infrastructure (OECD, 2020;54;). Asset owners represented
most of these investments through unlisted funds and project-level equity or debt, while asset managers
predominantly used securitised products. Most of these investments were made within the jurisdictions of
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the investors, with very limited shares crossing borders, consistent with more general home bias
documented in white and grey literature institutional investors (OECD, 2024ss)).

3.4. Insights at the level of financial jurisdictions

Assessments at the level of jurisdictions can bring together perspectives from the real economy, financial
assets, and financial institutions addressed in the three previous sections. As such, while the financial
sector is transnational, available evidence of climate alignment or misalignment at the level of financial
jurisdictions can inform policymakers about actions they can undertake to influence investors and financial
institutions incorporated within their jurisdictions towards enhancing the degree of climate alignment.

The System of National Accounts (SNA) is the international standard for compiling national accounts,
which are a key source of official macroeconomic statistics. Countries use the SNA framework to collect
and collate data to produce sets of accounts, including national financial accounts and balance sheets,
which record transactions and balances (financial assets and liabilities) between resident institutional units
and between resident institutional units and the rest of the world. The transactions and balances are
organised according to financial instrument categories, including debt securities, loans, equity, and
investment fund shares (discussed in Sections 3.2 and 3.3), as well as currency and deposits, financial
derivatives and employee stock options, and other accounts payable/receivable (UN, EC, OECD, IMF &
World Bank, 2009s6)). Sub-categories exist for each financial instrument, which for debt, securities and
loans include whether they are short- or long-term, and for equities whether they are listed or unlisted.
Financial transactions and balances are recorded for different sectors of the economy, notably
non-financial corporates, financial corporates, general government, and households.

The financial accounts and balance sheets in the 2008 SNA do not include any subcategory or dimension
relating to sustainable, green, or climate-related transactions. However, the 2025 SNA and its sister
publication, the seventh Balance of Payments Manual (BPM7), currently under development, aim to
provide expanded information on the interplay between the economy and the environment, including
through statistics related to sustainable finance that quantify funding activities which actively contribute to
green and climate outcomes, notably the transition to low-carbon economies. Meanwhile, the G20 Data
Gaps Initiative (DGI), launched in 2009 to close the policy-relevant data gaps, entered its third phase in
2022. As part of its work on climate change-related data gaps, the third DGI put out a recommendation for
improved data on investments and sources of finance for green projects and activities that can mitigate
climate change and help countries adapt to its implications (G20 DGI, n.d.;s7).

Against this backdrop, acknowledging the growth in taxonomies, labelling and certification schemes, as
well as further working definitions and market practices, a 2025 SNA and BPM7 issues note proposes the
creation of ESG and, as a subset of that, "green” breakdowns for debt securities, loans, equity, and
investment fund shares (Barahona, Giron and Tebrake, 2024s5)), to be compiled as part of countries’
financial accounts and balance sheets, balance of payments and international investment positions. Such
developments have the potential to result in a significant improvement in terms of scope and coverage of
evidence compared to currently available estimates as presented in this chapter. Notably, under the third
DGI, most G20 countries as well as several additional jurisdictions, have made self-commitments to start
transmitting data for “green debt securities” by the end of 2025 or 2027 (G20 DGI, n.d.js9)).

While data on these green financial instruments in the context of the System of National Accounts will only
be compiled from 2025, initiatives across jurisdictions provide preliminary information for these
instruments. In particular, several central banks have collected and aggregated data on green finance, so
far mostly focussed on green bonds. Across a selection of jurisdictions, estimates show an increasing
share of green bonds compared to total bond issuance in those jurisdictions. In the Eurozone, for example,
green bond issuance accounted for 6% of total bond issuances in 2023 (
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Figure 3.15, Panel A). Over the same period, data by the Reserve Bank of Australia (RBA) shows that
green bonds accounted for only 0.6% of the bond universe in Australia, up from 0.1% in 2015 (

Figure 3.15, Panel B). Use of proceeds from Australian green bonds, issued between 2014 and 2023,
mostly financed clean transport projects, followed by energy efficiency and green construction/buildings
(Armour, Hunt and Lwin, 2023e0))).

In contrast to green bonds, initiatives to estimate green loans, green equity, and green investment fund
shares are much more limited across jurisdictions. These efforts are not yet done uniformly across
jurisdictions and financial asset classes, and current data points may follow different scopes, approaches,
and metrics, as well as have different data limitations. Even green bonds face the lack of a global uniform
and clear definition, as they are often identified based on a range of labelling schemes that rely on
information relating to the use of proceeds. Hence, only relatively anecdotal evidence was found based on
what different central banks have published so far.

Data and estimates at the level of jurisdictions of the size of finance undermining climate goals are even
less available. Some initiatives do assess exposure of financial portfolios to carbon-intensive sectors.
Some central banks publish such information in the context of financial risk analysis, including on the effect
of climate policy and different transition scenarios on financial institutions’ equity valuations (e.g., (Bank of
Canada, 202111)) and bank losses (e.g., (Bank of England, 2022s2)). Overall, the challenge remains that
comparisons across jurisdictions are limited as different scopes, metrics, and approaches are used.

Figure 3.15. Estimates of green bonds in financial jurisdictions

Layer: Financial jurisdictions Theme: Mitigation
Actor: Mixed Type: Flows
Panel A: Share of green bond issuance compared to toal bond Panel B: Share of green bond issuance compared to total bond
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Note: Values for 2023 are preliminary, not yet covering the fourth quarter for the Eurozone and not yet covering the second half for Australia.
Source: Authors from (ECB, 20243, Reserve Bank of Australia, 2023s4)).

In the limited jurisdictions for which initial evidence was found, estimates of both low-carbon and
carbon-intensive activities in equity and bond portfolios indicate continuing higher stocks in
carbon-intensive activities. For example, in Switzerland, as of 2022, equity stocks in low-carbon activities
and carbon-intensive activities in selected sectors were estimated at 3% and 5% respectively, while the
equivalent figures for bonds were 2.5% and 5% respectively (Figure 3.16, Panels A and B). Equity
portfolios have a larger share in the power sector, while bond portfolios have a larger share in fossil fuel
supply. Low-carbon power accounts for sizeable proportions of both equity and bond portfolio exposures,
though bond portfolios have minimal exposure to low-carbon automotives. Since 2020, fossil fuel shares
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in portfolios (stocks) held across Swiss financial institutions have fallen, decreasing from 2-4% to 1% for
equities and from 3-5% to 3% in bonds (PACTA, 2022s)).

At the level of financial jurisdictions, estimates of low-carbon and carbon-intensive activities across asset
classes show some variance across types of financial institutions. Continuing the example for Switzerland,
banks tend to hold more carbon-intensive automotive equities, while asset managers have the largest
holdings of low-carbon power across equities and bonds (Figure 3.16, Panels A and B). In Colombia, for
example, insurers have equity and bond portfolio exposure to fossil fuel extraction of 3% and 5%
respectively — double that of insurers in Switzerland (PACTA, 2023e61). Notably, bond portfolio exposure
to hydropower is almost 10% among Colombian insurers and 6% for Peruvian pension funds — both figures
substantially above the global market. In Peru, equity exposures to fossil fuel extraction and high-carbon
power sectors are only a half and a third respectively, compared to the global market (PACTA, 202367).

Zooming in on bank portfolios, initial sample estimates at the level of financial jurisdictions find significant
degrees of misalignment. In the Eurozone, the credit portfolios of 90% of banks, out of 95 included in the
sample, were misaligned with the benchmark decarbonisation scenario in 2022. With regards to sectoral
exposures, euro area banks have the highest credit exposures to the power and automotive sectors, which
are also the most misaligned (Figure 3.16, Panel C). Conversely, the steel sector had the largest number
of aligned banks in the study. There is also significant disparity within sectors, where, for example, euro
area automotives showed an accelerated shift towards electric vehicles and phasing out of internal
combustion engine cars (ECB, 2024ss))). Another example from Korea finds bank holdings of loans, bonds,
and stocks in 2021 comprised of 16.5% exposure to carbon-intensive sectors (Bank of Korea, 2021sg).
Within the banking industry, specialised banks had the largest exposure to carbon-intensive sectors. In
contrast, commercial banks had the smallest exposure (Figure 3.16, Panel D). Across all bank types,
portfolio investments are concentrated in sectors with a medium level of carbon intensity.

While data and estimates on low-carbon and carbon-intensive finance at the level of financial centres
remain limited, the case studies and trial data presented here can be complemented with analysis of
climate-related financial sector policies in jurisdictions. Analytical efforts are underway to analyse this for
some jurisdictions (e.g., (Hoffmann et al., 202270})). Such climate-related financial sector policies are
discussed more broadly in the next chapter.
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Figure 3.16. Estimates of low- and high-carbon portfolio shares in financial jurisdictions

Layer: Financial jurisdictions Theme: Mitigation
Actor: Mixed Type: Flows
Panel A: Equity portfolios shares of financial institutions Panel B: Bond portfolio shares of financial institutions
headquarted in Switzerland, 2022 headquarted in Switzerland, 2022
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Note: For Panels A, B, and C, production data is collected at the physical asset level and consolidated up the corporate ownership tree, from
subsidiaries to parent companies. In Panel C, the net alignment is computed using the IEA NZE 2050 decarbonisation pathway. Net alignment
higher than 20% is reduced to 20%, and net alignment lower than -100% is raised to -100% for visualisation purposes.

Source: (PACTA, 2022;5}; ECB, 20246s;; Bank of Korea, 2021;s9). PACTA analysis is based on data from Asset Impact.
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' Gross fixed capital formation (GFCF), also called "investment", is defined as the acquisition of produced
assets by companies, governments, and households (including purchases of second-hand assets), and
the production of such assets by producers for their own use, minus disposals (OECD, n.d.;71). GFCF also
covers intangible assets, which represents 1% to 30% of the total depending on the country but does not

cover a large share of household spending on equipment (Jachnik, Mirabile and Dobrinevski, 2019g)).

2 Companies represented 60.4% of gross fixed capital formation across OECD countries in 2022, while

governments represented 15.9% and households 23.6% (OECD, 202472).
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4 Emerging evidence of the role of
financial policies and actions in

influencing the climate alignment
of finance

This chapter first recalls the range of real-economy public policies that may
drive alignment or misalignment of finance with the Paris Agreement. It then
focusses on financial sector policies, taking stock of existing typologies and
best-available evidence on the degree of integration of climate-related
considerations as well as on the expected or observed effects in relation to
financial and climate policy goals. Additionally, the chapter briefly
summarises available evidence on a selection of climate-related actions
taken by investors and financial institutions.
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Key insights

e Real-economy policies remain crucial levers to influence the attractiveness of
investments in activities contributing to or undermining climate goals. Governments have
relied more on climate-related economic policies, but other types of climate-related policies, such
as regulatory, government investment and consumption, voluntary approaches, and information,
have increased more in recent years. At the same time, existing policies continue to provide
incentives for emissions-intensive economic activities and investments, both domestically and
internationally, such as fossil fuel subsidies and investment treaties.

o Financial sector policies have financial and price stability, and market integrity and
efficiency, as primary objectives but can also influence climate outcomes. Such influence
can result from existing core financial sector policies or, depending on mandates of relevant
authorities, from financial sector policies integrating climate considerations. By 2023, 81
countries worldwide and the EU had adopted financial sector policies integrating climate
considerations, up from 18 countries in 2015 when the Paris Agreement was adopted. Over 450
such policies have been adopted since 2000.

¢ Climate-related financial sector policies have mainly taken the form of transparency and
information policies, with the aim to enhance market transparency and, in some cases,
enable other climate-related policies and actions in the financial sector. By 2023,
supervisory and regulatory authorities or ministries in 77 countries and the EU had established
such policies. 55 countries adopted disclosure policies and 70 countries adopted climate-related
finance guidelines, such as taxonomies. Climate-related disclosure by financial and non-financial
corporates has improved, but many gaps remain in terms of data accessibility, interoperability,
and completeness for complementary metrics. Scarce evidence on real-economy impacts finds
decreases in emissions-intensive finance volumes but mixed effects on emissions reductions.

¢ Inlight of growing climate-related risks to the financial system, prudential policies across
jurisdictions increasingly integrate those risks into policies aimed at maintaining
financial stability. Climate-related prudential policies, relating to risk management and
supervision, market discipline, and the level and quality of capital, had been adopted in 41
jurisdictions by 2023, mainly by central banks. Understanding of the effects of climate-related
prudential policies is primarily based on conceptual analysis and assumptions. Limited research
finds mixed effects and trade-offs between core financial and climate policy objectives, especially
for policies related to the level and quality of capital. Limited conceptual research expects
potential positive effects across policy objectives for climate-related large exposure policies and
some leverage and risk management and supervision policies, although effects may be small.

e As the main aim of monetary policy is to maintain price stability, the degree to which it
can consider climate change varies across jurisdictions, with few examples of adoption
of climate-related considerations. While conceptual research expects strong trade-offs
between pricing and climate objectives, theoretical and empirical evidence are missing.

¢ Financial market participants increasingly implement climate-related actions, primarily
through engagement, divestment and exclusion, and portfolio construction practices.
Initial evidence finds that non-financial corporates respond to environmental preferences of
investors, but it remains to be proven whether these responses result in emission reductions.
Emerging research indicates that divestment and exclusions can have mixed effects, while the
effects of climate-related portfolio construction practices are not tracked yet.

OECD REVIEW ON ALIGNING FINANCE WITH CLIMATE GOALS © OECD 2024



| 77

Aligning finance with climate policy goals requires an ecosystem of climate-aligned policies and actions
incentivising financing and investments towards activities aligned with climate goals. A wide variety of
interventions can be tailored to climate-related considerations by public and private actors (UNFCCC SCF,
2023y13), a selection of which are summarised in Figure 4.1. While climate-related considerations can relate
to both climate change mitigation and adaptation, the focus in this chapter is mainly on mitigation, seeing
the current challenges in resilience assessments discussed in Chapter 2.

Figure 4.1. Public and private interventions that may influence climate alignment of finance

Real-economy policies

Economic policies

Regulatory policies

Government investment and
consumption

Voluntary approaches

Information policies

Section 4.1

Note: This is a non-exhaustive overview of types of public and private interventions that may influence the climate alignment of finance.
Source: Authors, based on (OECD, Forthcomingpz) subject to further changes, and own research.

Aligning policies with climate goals across real-economy and financial sector policy areas, which are
inherently linked, is a prerequisite for aligning finance with climate goals. Financing and investment
decisions are still hampered by different policy uncertainties and disincentives (OECD, 2023(3).
Additionally, climate policy can be made more effective if policymakers with portfolios situated outside the
traditional climate agenda can revisit the most misaligned policy instruments in their domains (OECD,
2015p4)). However, there may be both synergies and trade-offs with current core objectives and mandates
of such policymakers. For example, as further addressed in Section 4.2, financial sector policies’ primary
objectives are financial and price stability, market efficiency and transparency.

The Paris Agreement temperature goal, as well as ambitious greenhouse gas emissions reduction and
net-zero targets across countries have sent a policy message to private sector actors to integrate climate
considerations in their actions. In some cases, the private sector has also moved ahead in the absence of
or beyond the ambition of existing climate-related policies. As for policymakers, private financial sector
actors may also be faced with synergies or trade-offs between different financial and societal objectives.

4.1. Overview of real-economy policies influencing climate alignment in finance
Governments may use a range of policy instruments and interventions to stimulate climate-aligned actions,

notably by the private sector (companies and households), which can influence the alignment of
real-economy investments and underlying financing with climate goals. Building on existing analytical
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frameworks in this area, policy instruments influencing climate change outcomes can be grouped into five
major categories: (1) economic policies, (2) regulatory policies, (3) government investment and
consumption, (4) voluntary approaches, and (5) information policies (OECD, Forthcomingz; Nachtigall
et al.,, 20225; Dubash et al., 2022;); OECD, 20087;). Importantly, some policies may have a primary
purpose other than climate action, such as industrial development. Generally, the use of these instruments
can affect the attractiveness of private investment in activities they target.

Figure 4.2. Real-economy policies that may influence the climate alignment of finance

Real-economy policies

. Government .
Economic Regulatory . Voluntary Information
. . . investment and ..
policies policies . approaches policies

consumption
Perf
iza?]r(;:?gsce Voluntary targets
Subsidies Public investment Capacity building
Voluntary trading and awareness
Technology .
Taxes Public procurement systems
standards .
Disclosure
Trading systems Framework Public appraisal . Volgntary requirements
information systems
standards

Note: This is a non-exhaustive overview of real-economy public policy interventions that may influence the climate alignment of finance. The
grey boxes provide examples of types of policies under policy areas.
Source: Authors, based on (OECD, Forthcomingjz) subject to further changes.

Countries rely on different mixes of policies and instruments for climate change mitigation (Stechemesser
et al., 2024p). Trends in the use of each type is changing over time (Nachtigall et al., 2022;5; OECD,
20249); OECD, 2023(10). While efforts and data collection to track the reliance on the five categories are
underway, relatively more comprehensive evidence is currently available for three broader policy groups:
market-based policies (which is broadly the same as economic policies, i.e., (1) above), non-market-based
policies (which broadly covers the other four categories (2-5)), and other policies (which include high-level
policy documents with targets such as NDCs and infrastructure plans). Historically, policymakers relied
more on market-based or economic policies (Figure 4.3, Panel A). More recently, non-market-based
policies have been increasingly adopted by countries to mitigate climate change.

Economic policies can change the investment incentives for aligned and misaligned activities. The most
used economic climate-related policies include subsidies, taxes, and fees (OECD, 2024 9)). Governments
may use subsidies to attract private investments in climate solutions and rely on carbon taxes to discourage
investments in carbon-intensive activities. Currently, carbon prices cover nearly a quarter of global
emissions. As of 2023, 75 carbon taxes and emissions trading schemes are in operation worldwide,
including in nearly all OECD countries (World Bank, 202411;). Several studies have found that carbon
pricing tends to increase total investments by firms in abatement technologies such as installations of heat
recovery solutions (Venmans, Ellis and Nachtigall, 2020(12;). Market-based climate policies, more broadly,
can also reduce the negative effects of financing constraints (Costa et al., 202413)).

Regulatory policies directly restrict or mandate specific activities and hence related investments.
Regulatory climate-related policies are increasingly relied upon. Some regulatory instruments, such as
minimum energy performance standards (MEPS) for appliances and fuel efficiency standards for
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passenger cars, have been implemented and updated since the 1990s (OECD, 202310;). More recently
other standards, such as building energy codes and MEPS for electric motors, are increasingly being
adopted. Bans and phase-out requirements for some fossil fuel assets and equipment are increasingly
used in some countries to shift consumption and production decisions (OECD, 2023107). These technology
standards help mainstream low-carbon technologies by prohibiting the sale of conventional technologies
based on fossil fuels (a ban) or prohibiting the use of the respective fossil-based technology altogether (a
phase-out). Such policies support redirecting investments towards the production and diffusion of more
sustainable alternatives (Trencher et al., 202214)).

Figure 4.3. Adoption of climate change-related real-economy policy instruments

Panel A: Mitigation-related policy instruments adopted globally, Panel B: Current thematic shares of adopted climate-related
2010-22 economic policies, 1980-22
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Note: In Panel A, other instruments include targets, international cooperation, governance, and climate data.
Source: Authors, based on (Nachtigall et al., 2022;5;; OECD, 2024}; Chhun et al., 2024y15)).

A range of other policies can further contribute to creating a domestic enabling environment for more
climate-aligned and less misaligned investments. Information policies such as corporate disclosure
requirements are commonly relied-upon policies across countries (and addressed in Subsection 4.2.1).
Real-economy information-related policies also refer to national targets and roadmaps, capacity-building
activities, government-funded certification (Bhandary, Gallagher and Zhang, 202116)), expert groups
(Steffen, 2021(177), and consumer education (WWF & Frankfurt School of Finance & Management, 20191g)).
Government-backed frameworks and schemes can also result in private-sector voluntary approaches and
actions to mitigate climate change. For example, the OECD Guidelines for Multinational Enterprises on
Responsible Business Conduct are internationally agreed standards with expectations for companies to
understand and respond to climate impacts associated with their own activities (OECD, 2023191), and are
thus also referred to in Section 4.3.

Direct public investment, financing, and consumption also play an important role (OECD, Forthcomingpz)).
Public investments by governments and subnational authorities, as well as financing provided by official
agencies, institutions and banks that can take the form of grants, lending, equity investments, guarantees
and insurances can contribute directly to the implementation of climate-aligned projects, activities, and
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solutions, as well as has the potential to help mobilise and incentivise significant volumes of private finance
for climate-aligned investments. Many initiatives are underway, addressing for instance the greening of
public budgets (OECD, 20242), or alignment with the Paris Agreement of international development
finance (OECD, 201921]) and of development finance institutions.

A set of domestic economic policies providing continued support to and incentives for greenhouse gas
emission-intensive economic activities and investments, however, remains in place, thus impeding and
delaying the alignment of finance with climate goals. This notably includes fossil fuel subsidies (IEA,
2023p227), which negatively affect the relative risk-return profile of climate-aligned investments such as in
renewable energy (Ang, Rottgers and Burli, 201723)). In 2022, the fiscal cost of global support for fossil
fuels amounted to USD 1.48 trillion, nearly double the average over the past decade (Figure 4.4). This
jump in 2022 was, however, largely due to government measures (such as new support for coal production
and consumption) to offset exceptionally high energy prices, driven in part by Russia's war of aggression
against Ukraine (OECD, 2023p24)). Some additional analysis also estimates implicit subsidies, from
undercharging for environmental costs and foregone consumption taxes, which could amount to USD 5.7
trillion (Black et al., 202325)). Explicit and implicit fossil fuel subsidies combined represented around 7% of
global GDP in 2022 (IMF, 20232¢)).

Figure 4.4. Fiscal cost of support measures for fossil fuels
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Note: The OECD-IEA combined estimate covers 82 countries. Fiscal cost of support for the fuel “Electricity” is derived from measures providing
support for electricity generation or consumption.
Source: (OECD, 2023p245; IEA, 2023(27)).

Policy instruments are much less frequent for climate change adaptation than for mitigation, and only
limited evidence of their effects on investments is available. As of 2023, the OECD Pine Database included
90 adaptation-related policies implemented in 21 OECD member countries (Figure 4.3). Adaptation-related
subsidies or tax breaks to developers and homeowners can encourage investments in climate-resilient
infrastructure, for instance through stricter building practices to withstand extreme weather events.
Adaptation-related regulations and standards ensure project holders incorporate resilience considerations
into new investments (OECD, 20232g)). Direct regulations, plans, and capacity building are found to be
most effective and transformational (The Global Adaptation Mapping Initiative Team, 202129]). An example
includes wildfire standards as part of building codes, which increase resilience-aligned investments in
infrastructure (Baylis and Boomhower, 202130)).
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Government policies can further influence international public and private investment flows to accelerate
the net-zero transition and ensure they do not increase the vulnerability or fragility of systems (OECD,
202331]). Over the past decades, foreign direct investments in low-income countries have, at an aggregate
level, been associated with increases in greenhouse gas emissions intensities in beneficiary countries
(Wang et al., 202332)). Specific policies and enabling conditions can attract foreign direct investment
contributing to the achievement of climate goals, including (i) governance, (ii) regulation, and (iii) targeted
support measures (OECD, 2023331; OECD, 2022;33). In addition, bilateral and multilateral public
investments can crowd in private investments (OECD, 202334)). However, the magnitude of the effect is

smaller for flows to and in EMDESs than in advanced economies (HaSci€ et al., 2015;3s)).

Investment treaties (including provisions within broader trade agreements) are another important part of
the policy framework influencing the climate alignment of finance (Gaukrodger, 202236)). These treaties
typically protect investments by providing benefits in the event of a range of government actions, including
expropriation, discrimination, or even lawful government actions. An investor can claim compensation,
including potential lost profits if the government violates the treaty. While investment treaties generally do
not impose climate-related requirements on investors, they often provide benefits to carbon-intensive
activities. For example, about 10% of existing global fossil fuel production benefits from the treaties, while
planned new oil and gas projects that will benefit from these treaties as they currently exist have been
estimated to have an expected net present value between USD 60 and 234 billion (Tienhaara et al.,
202237)). Investment treaty benefits not only incentivise investment but also affect government incentives
to take climate action. Litigation and financial risks for governments under the treaties are substantial, with
damages claims averaging over USD 700 million. At the same time, beneficiary investors do not have
obligations under the treaties. The largest claims and awards involve fossil fuels. Such litigation and
financial risks could delay climate action and need to be addressed by governments.

4.2. Financial sector public policies influencing climate alignment

Any analysis of financial sector policies’ influence on the climate alignment of finance must acknowledge
the core objectives of such policies. They oversee and guide the functioning of the financial system towards
ensuring its stability, integrity, and efficiency. The core official entities implementing these policies are
central banks, supervisory and regulatory authorities, and ministries (financial ministries in particular).
Importantly, the exact mandates of these policymakers differ across jurisdictions.

Traditionally, financial sector policies did not consider climate change-related concerns. However, as the
collective understanding of climate risks grows and the impacts of climate change intensify, climate risks
are increasingly understood as being financially material (ECB, 20243s;; FSB, 2023(39); Stiroh, 2022j40j;
FSB, 2022141;; Bank of England, 2022(2; Dikau and Volz, 2021u43;). Such risks to financial sectors,
institutions, portfolios and assets arise from a misalignment of underlying economic activities and actors
with a low-carbon pathway and resilient development (Dikau et al., 202444;).

Policymakers have started to consider climate-related considerations in financial sector policymaking. On
the one hand, existing financial sector policies may have unintended consequences on climate goals. On
the other hand, tailored financial sector policies can be adopted to address climate risks, which this report
refers to as climate-related financial sector policies.

The climate-related financial sector policy data, which informs all of Section 4.2 was collected using a
structured, multi-step approach to create a comprehensive database of climate-related financial policies
spanning 2000 to 2023 (D’Orazio, 202345)). Relevant policies were identified by systematically retrieving
official documents from the websites and databases of central banks, financial regulators, ministries, and
banking associations. The search utilised specific keywords related to climate finance and financial
regulation to ensure comprehensive coverage. The gathered documents were carefully read, validated,
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and cross-checked to ensure accuracy and completeness to avoid duplication and errors. The complete
methodology is presented in (D’Orazio and Thole, 202246); D’Orazio, 202347)).

Climate-related financial sector policies have been increasingly adopted since the Paris Agreement. By
2023, 81 countries (37%) and the EU had adopted at least one such policy (Figure 4.5, Panel A), up from
43 countries in 2015. Of those, 43 were advanced economies (AEs) and 38 emerging and developing
economies (EMDEs), including 33 OECD member countries and all G20 jurisdictions. These can relate to
climate change mitigation and/or resilience. Most existing climate-related financial sector policies directly
or indirectly relate to climate-related transition and physical risks, designed to support core objectives of
safeguarding the stability and functioning of the financial system. However, they may still have an impact
on the degree of alignment of finance with climate goals despite such outcome not being their objective.

Climate-related financial sector policies have been adopted by a range of policymakers (Figure 4.5, Panel
B). As of 2023, governments (ministries) are responsible for 30% of these policies, supervisory and
regulatory authorities for 26%, central banks for 28%, and stock exchanges and securities exchanges 9%.
The remainder of policies were adopted by a combination of these policymakers. The mandates of each
type of policymakers and the extent to which it can integrate climate change considerations vary across
jurisdictions. This is notably the case for central banks (Dikau and Volz, 20213)). Notwithstanding these
variations, and as illustrated and discussed in the remainder of this section, some policies are more likely
to be adopted by certain authorities than others (D’Orazio, 20237;; World Bank, 20214g)).

Financial sector policies that are designed with climate considerations in mind can cover different policy
areas. While there are different ways to group such policies, and some may fulfil multiple purposes, they
can be grouped in four common policy areas (D’Orazio and Thole, 2022p6); D’Orazio, 202345); D’Orazio,
202347); Steffen, 2021117;; Bhandary, Gallagher and Zhang, 20211e); Krogstrup and Oman, 2019pug).

e Climate-related transparency and information policies: Generally, they support the efficiency
and integrity of financial systems. Tailored climate-related policies in this policy area can create
further transparency and increase the accessibility of climate-related information, with the aim of
strengthening the foundation for well-informed financial decisions (Steffen, 2021[17]; WWF &
Frankfurt School of Finance & Management, 2019[18]). Over the past few decades, these are by
far the most relied-upon types of climate-related financial sector policies (Figure 4.5, Panel C).
Governments, primarily finance or environmental ministries, are the most common authorities to
launch disclosure requirements, followed by supervisory and regulatory authorities.

e Climate-related prudential policies: Prudential policies are typically implemented to support the
stability of the financial system. Climate-related prudential policies aim to address risks posed by
climate change to the stability of the financial system by integrating climate-related risks more
thoroughly in prudential policy frameworks (D’Orazio and Thole, 2022[46]; D’Orazio and Popoyan,
2019[50]). Such policies have been mostly implemented by central banks, consistent with their
broader mandates to safeguard the stability of the financial system (Figure 4.5, Panel C).

e Climate-related credit allocation policies: They typically support certain economic development
objectives by influencing the flow of credit to specific sectors. Climate-related credit allocation
policies directly promote climate-related credit measures and investments (D’Orazio, 2023[47]).
Such policies can be adopted by a range of policymakers, including governments, but have mainly
been adopted by central banks (Figure 4.5, Panel C).

e Climate-related monetary policies: Their primary aim is to maintain price stability in the economy.
Climate-related monetary policies generally aim to better reflect climate risk in standard monetary
policy instruments such as the collateral framework and the central bank portfolio, or even introduce
additional green quantitative easing (Krogstrup and Oman, 2019[49]; Steffen, 2021[17]). No
consistent data is currently collected on such policies, likely because they remain relatively limited.
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Figure 4.5. Climate-related financial sector policies adopted globally across policy areas

Panel A: Adoption of at least one climate-related financial sector policy across geographies, 2000-23
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transparency and information policies in Panel C. AEs is advanced economies, based on the high-income country classification of the World
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income, and low-income countries.

Source: Authors, based on (D’Orazio, 2023us]) and updated data.
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Some policy measures can fall under multiple policy areas. Notably, disclosure requirements for banks
(3% of total climate-related financial sector policies by 2023). In this chapter, they are primarily analysed
in the section to climate-related transparency and information policies, but they also qualify as
climate-related prudential policies. Additionally, there may be policies relevant to the financial sector that
currently fall outside the scope of this analysis. For example, regulation could be developed with respect
to ESG rating activities, as has been done in the EU (European Parliament, 2024s1)).

Figure 4.6. Financial sector policies that may influence the climate alignment of finance

Capital requirements

Risk management and

. s supervision Credit operations
e Direct credit guidelines
Liquidity ratios Collateral framework
Direct lending quota
Large exposures Asset purchases

Disclosure requirements

Note: This is a non-exhaustive overview of financial sector public policy interventions that may influence the climate alignment of finance. The
grey boxes provide examples of types of policies under policy areas.

Source: Authors, based on (D'Orazio and Thole, 2022u¢;; D'Orazio, 2023us;; D'Orazio, 2023u7; Steffen, 202117; Bhandary, Gallagher and
Zhang, 202171}; Krogstrup and Oman, 2019ugj).

4.2.1. Climate-related transparency and information policies

Transparency and information policies within the financial sector policy domain can be implemented to
enhance the comparability of financing decisions, supporting the efficient functioning of the financial
system. Some transparency and information policies also help inform market supervision, supporting the
stability of the financial system.

In this context, climate-related transparency and information policies can serve multiple purposes and often
provide a foundation for other climate-related financial sector policies and practices. They contribute to
improved understanding of climate performance, reduced information asymmetries and increased
comparability (NGFS, 2021s2). This can enable financial sector players to reflect climate preferences in
investment decisions (Section 4.3), as well as inform asset purchase programmes by central banks if they
choose to tilt their portfolios towards better climate performers (explained in Subsection 4.2.3). Climate-
related information can also be needed for climate-related prudential policy (the focus of Subsection 4.2.2).

Over the past two decades, climate-related transparency and information policies have grown significantly,
and even more so since the adoption of the Paris Agreement. Between 2015 and 2023, they more than
quadrupled, from 75 to 351 policies. By 2023, 77 countries and the EU had adopted at least one such
policy (Figure 4.7, Panel A). This encompasses 42 AEs and 35 EMDEs, including 33 OECD member
countries and all G20 countries. Across jurisdictions, there are differences in their stringency and level of
bindingness, from purely voluntary to fully mandatory.
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Figure 4.7. Adoption of climate-related transparency and information policies

Panel A: Adoption of at least one climate-related transparency and information policy across geographies, 2000-23
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Source: Authors based on (D’Orazio, 2023p5)) and updated data.

Climate-related transparency and information policies can take different forms, notably disclosure
requirements and financial guidelines (which include taxonomies and labelling policies). Climate-related
disclosure requirements were the most common type of policy in this policy area until 2020 (Figure 4.7,
Panel B). Between 2020 and 2023, climate-related finance guideline policies doubled.

Climate-related disclosure policies

Acknowledging differences in mandates across policymakers and jurisdictions, disclosure requirements
aim to provide transparency, support market efficiency, and prevent information asymmetries or
greenwashing claims. For example, regular disclosures on greenhouse gas emissions allow investors and
other stakeholders to monitor progress on emission reduction targets. This could allow for capital allocation
that considers greenhouse gas emission reductions (Monasterolo et al., 201753)).

Climate-related disclosure policies are widely relied upon. As of 2023, climate-related disclosure policies
had been adopted in 55 countries and the EU (Figure 4.8). This encompasses 33 AEs and 22 EMDEs,
including 28 OECD member countries and 17 G20 jurisdictions. There is a concentration of such policies
in Europe, as well as in parts of the Americas and Asia-Pacific. Climate-related disclosure requirements
adopted by policymakers in EMDEs remain more limited.

As of 2023, 40% of climate-related disclosure policies had been adopted by supervisory and regulatory
authorities, and 37% by government ministries (Figure 4.7, Panel B). This is consistent with their mandates
to ensure market efficiency, including through the availability of robust information and with the aim to
address greenwashing issues. Central banks were behind 10% of such policies, and stock or securities
exchanges 12%, while less than 1% were issued by a combination of policymakers.

Climate-related disclosure policies can require disclosure on a range of indicators, some of which were
discussed in Chapter 2. Examples of indicators required in existing disclosure policies include Scope 1, 2
and 3 greenhouse gas emissions, climate targets, climate risks, transition plans, climate resilience
strategies, climate-related engagement, or (for financial institutions) results of climate stress tests.
Disclosure requirement policies may also be complemented by voluntary industry guidance on disclosure
(as also discussed in Chapter 2). Climate-related indicators proposed in such guidance and policies can
face a trade-off between allowing flexibility in indicator calculations to increase interoperability between
jurisdictions and being specific about calculations to enhance transparency (OECD, 2023(54)).

Current climate-related disclosure policies are either exclusively covering climate-related indicators, or
form part of wider sustainability or ESG disclosure policies. While both climate change transition and
physical risks are covered, proposed indicators to assess progress on mitigation efforts are more frequent
than those relating to resilience to climate change. Although the focus of the analysis in this section is on
the former, one example of a disclosure policy covering adaptation more extensively is the UK’s Climate
Change Act, which mandates adaptation reports by listed companies (UK Department for Environment,
Food & Rural Affairs, 2021s5)). These reports were designed to inform the national adaptation strategies,
supporting coordination and the consideration of interdependencies between public and private sectors.

Most climate-related disclosure policies adopted to date address non-financial companies, which, as
addressed in Section 3.2 of Chapter 3, represent an important financial asset class, while only few address
financial institutions or both. While disclosures by non-financial institutions aim to inform the general public
and financial market participants, disclosures by financial institutions can serve prudential goals by
informing financial supervisory authorities, which can base their prudential initiatives on the information
disclosed (further discussed Subsection 4.2.2).
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Figure 4.8. Adoption of climate-related disclosure policies
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Note: AEs is advanced economies, based on the high-income country classification of the World Bank. EMDEs is emerging markets and
developing economies, based on the World Bank classification for upper middle income, lower middle income, and low-income countries.
Source: Authors based on (D’'Orazio, 2023ps)) and updated data.

Looking at the effects of these policy developments, climate-related disclosure practices by non-financial
and financial companies have been improving. Notably, disclosure of simple GHG emissions-based
indicators has become relatively well available globally. Companies representing 77% of market
capitalisation disclosed Scope 1 and 2 emissions and 60% Scope 3 emissions disclosure in 2022
(Figure 4.9). While this is in great part due to the implementation of disclosure public policies in this area,
in some cases, companies already disclosed (at least partly) on a voluntary basis, which may reduce the
effect from and additionality of mandatory disclosure policies and requirements.

Despite increases in climate-related disclosure and reporting, many gaps remain. In 2022, climate-related
information was available for less than 20% of listed companies that, however, represent 77% of market
capitalisation, indicating a size bias in disclosure (Figure 4.9). Moreover, research for a smaller sample of
companies finds that only half of companies disclosing any Scope 3 emissions disclose Scope 3 emissions
data needed for informing robust assessments, including emissions associated with the use of produced
products is typically not reported (LSEG, 2024(s6)). Additionally, disclosure of emissions in EMDEs is overall
lower than in advanced economies.
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Figure 4.9. Current state of climate-related disclosure by non-financial and financial companies

Panel A: Scope 1 and 2 GHG emissions disclosure across Panel B: Scope 3 GHG emissions disclosure across jurisdictions,
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Note: This analysis includes 43 970 listed companies globally with a total market capitalisation of USD 98 trillion.
Source: (OECD, 202457)).

Further, disclosure on non-emissions-based indicators relevant to assessing climate risks and
performance tend to be more limited. For example, very few of the largest financial institutions disclose
information related to portfolio construction, engagement and governance practices, which, as discussed
in Chapter 2, Subsection 2.3.2, are relevant for assessing progress towards their climate performance and
net-zero commitments (OECD, 2023s4). Some of these gaps will at least partially be resolved over the
next few years due to new mandatory disclosure requirements (Box 4.1).

Assessments of the effects of climate-related disclosure policies in relation to climate goals are scarce and
face inherent data challenges. A lack of reference data on Scope 1, 2, and 3 greenhouse gas emissions
before the start of mandatory disclosure complicates impact assessments. Further, current research often
only includes Scope 1 and 2 COzemissions due to the lack of consistent Scope 3 data (e.g., (Shi, Bu and
Xue, 2021sq))). Besides, few studies analyse the effects of disclosures for asset classes beyond listed
equity, although there is evidence that debt, for example, plays an important role for financing emission
reducing projects (Emambakhsh et al., 2022;59).

Enhanced climate-related disclosure alone cannot be expected to reduce emissions, but can enable
investors and financial institutions to act based on increased transparency. As further discussed in Section
4.3, such actions include engagement with investees, as well as portfolio management to reduce exposure
to emissions-intensive assets and increase the share of climate solutions. Besides informing their investors
and creditors, the data gathered and reported by non-financial companies also allows them to take action
in relation to their operations, for example, to identify opportunities for energy saving either for reducing
production costs or because they interpret mandatory climate disclosures as a signal for more rigid real-
economy or financial policies to come (He, Xu and Shi, 2023s0;).
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Box 4.1. Expected increase in climate-related disclosure under mandatory policies

Climate-related data disclosure by companies is critical to inform climate-related decisions and actions
in the financial sector. Analysis by the Net-Zero Data Public Utility, a global initiative providing a
centralised repository of company-level climate data that is transparent and freely accessible, finds that
the potential number of companies covered by climate-related disclosure requirements is expected to
triple by 2030 to over 120 000 (Figure 4.10). Moreover, while a significant share of companies disclosing
climate-related data are doing so on a voluntary basis, the share of companies disclosing information
in response to recent and upcoming mandatory climate-related disclosure requirements is foreseen to
increase rapidly and at scale by 2030.

Despite the rise of mandatory climate-related disclosure policies, corporate climate-related data could
remain difficult to access, limiting its effectiveness. Of the nearly 40 000 companies covered by
mandatory disclosure requirements as of 2024, less than 7 000 (17%) are in easily discoverable
locations and accessible formats (Figure 4.10). Digital tagging of climate data is expected to ramp up
from 2026 onwards resulting in an improvement of the accessibility of these disclosures in company
reports. In the European Union, for example, over 40 000 companies are set to be reporting under the
EU Corporate Sustainability Reporting Directive (SCRD) with digital tagging by 2026, once the digital
reporting mandate is adopted into the European Single Electronic Format regulation. Official
repositories, which improve the ability to explore and analyse data, are expected to significantly expand
their coverage. Based on the current trajectory of announced disclosure regulations, over 50% of
disclosures from companies covered by existing or expected disclosure requirements will be digitally
tagged and located in official repository by 2030, while, unless further action is taken, over 40% will
remain non-machine readable and/or located outside of official repositories.

Figure 4.10. Expected company coverage of climate-related disclosure requirements
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Note: Covered companies refer to the upper bound of the estimated number of companies covered by requirements relating to disclosure
of company-level GHG emissions, including those still in consultation periods not yet officially finalized and comply-or-explain. “No Active
Official Repository, Digitally Tagged” reflects the tagging of EU Corporate Sustainability Reporting Directive disclosures (assuming tagging
mandate is adapted into European Single Electronic Format regulation for 2026) prior to the existence of European Single Access Point.
Company disclosures not held in an official repository may still be extractable. Machine readable data refers to structured data that can be
automatically read and processed by a computer (e.g., xml, json, csv). Digitally tagged refers to the act of applying machine-readable labels
that align with a digital taxonomy to enable data to be read automatically.

Source: Net-Zero Data Public Utility.
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In all cases, the effects of disclosure policies on GHG emissions would be mostly indirect, and tracing
effects on actual real-economy decarbonisation is difficult. Thus, existing literature in this field mostly
focuses either on the effects of disclosure by financial institutions on inflows into their funds, or the effects
of corporate disclosure on their funding opportunities and very sparsely effects of corporate disclosure on
their emissions. Initial evidence finds decreases in emissions-intensive finance volumes and mixed effects
on emissions reductions due to mandated corporate disclosure:

e On the one hand, examples from the UK and the US find that mandatory disclosure led to a
decrease of approximately 8% in Scope 1 and 2 GHG emissions (Downar et al., 2021s1;; Tomar,
2024627). On the other hand, other studies have found limited or no effects of disclosure on
emissions but acknowledge important data and design limitations (Zhang and Liu, 2020e3)).

e Mandatory consolidated and high quality disclosure that can stimulate and support active investor
interest was assessed as more impactful in the UK (DEFRA, 2010@4;; Sullivan and Gouldson,
2012ss); Cong, Freedman and Park, 2020¢)). For example, UK firms already disclosing emissions
at the installation level drastically reduced emissions after the introduction of disclosure
requirements at the corporate level (Downar et al., 20211)).

e A recent study by the central bank of France found that mandatory climate disclosure regulations
introduced in France have contributed to French investors curbing their investments in fossil fuel
companies by 40% (Mésonnier and Nguyen, 2021s7)).

e Asset owners and managers in EMDEs cite the lack of information about corporates’ emissions or
transition as a key deterrent to transition investments in such jurisdictions (WEF, 2022/6g)).

Climate-related finance guidelines

Climate-related finance guidelines are widely adopted by different policymakers across jurisdictions
(Figure 4.7). By 2023, such guidelines had been adopted in 70 countries and the EU. This encompasses
36 AEs and 34 EMDEs, including 30 OECD member countries and all G20 jurisdictions. As of 2023,
government ministries had adopted 37% of climate-related finance guidelines, supervisory and regulatory
authorities 20%, central banks 23%, stock/securities exchanges 11%, and the remainder by a combination
of the previous categories. Many climate-related financial guidelines are non-binding policies, providing
guidance on best practices in green product design, risk management or decarbonisation, with the aim to
support and guide rather than mandate the greening of individual financial institutions (D’Orazio, 2023s9)).

Climate-related finance guidelines typically take the form of climate-related financial principles and
guidance, or taxonomies and labelling criteria (D’Orazio, 2023(s9]). For these categories, policy tools are
often not referred to as climate-specific, but rather ‘green’ or ‘sustainability’ finance guidelines.

e Climate-related finance principles are broad guidance policies that provide general
recommendations on integrating climate consideration into financial practices. They can also be
referred to as guidance, framework, or protocol, among other names used across jurisdictions.
Climate-related finance principles were, by 2023, relatively widely spread. Many of these policies
are part of broader packages that also include guidance on risk management outline strategic
principles or roadmaps. Government ministries and stock/securities exchanges have been the most
prolific climate-related finance guideline issuers.

e Climate-related taxonomies classify activities, for example, as green, transition relevant, or
supporting adaptation (Tandon, 2021(70)). Climate-related labelling guidance outline requirements
to name a financial product as ‘climate’ or ‘green’. Taxonomies and labelling guidance relate to
disclosure requirements (see previous subsection) when disclosed information is an input to the
classification process or when the disclosure of taxonomy alignment is required for labelling
financial products. Such labels are often the basis of currently available evidence of finance going
to activities that support climate goals (as shown in Chapter 3). Since the adoption of the Paris
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Agreement, sustainable and green taxonomies have been increasingly developed, remaining
mostly voluntary. Currently, around 75% of AEs, but less than 10% of EMDEs have a sustainable
or green finance taxonomy (World Bank, 202471;). Green bond frameworks can be established
independently from taxonomies or build on them or other disclosure requirements. Some
jurisdictions have also adopted more general labelling, naming and communication guidelines to
clarify the intent and strategies of financial products beyond green bonds, such as green funds.

Literature on the effects of climate-related guidelines on volumes of investments and financing for activities
contributing to climate goals, and on GHG emissions reductions is scarce. Due to the broad nature of
climate-related finance principles, identifying and tracing impact channels may not be possible. Such
principles may also frame or be adopted together with other policies, making it difficult to isolate the effect
on emissions from such principles policies individually (D’Orazio and Dirks, 2021(72)).

Overall, the aim of, and thus expectation from, such policies is that they improve the credibility and
transparency of activities or financial assets supporting climate actions, allowing investors to choose
products reflecting their preferences. In other areas, such as food labels, labelling containing greenhouse
gas emissions or climate-related information has been shown to significantly alter consumption choices
towards less emission-intensive and more environmentally friendly products (Muller, Lacroix and Ruffieux,
201973;; Camilleri et al., 201874). For the financial sector, current analysis points to greater inflows into
funds labelled as more sustainable (Becker, Martin and Walter, 2022(75;; Scherer and Hasaj, 202376)). The
additionality of the policy effect is, however, difficult to demonstrate as such policies may respond to
investor demand as well as redirect finance from self-labelled funds to funds labelled according to the
policy. While climate-related taxonomies and green bond frameworks may increase flows to funds using
such labels, there is currently no evidence that they influence emissions reductions. For the time being,
econometric studies of the effects on decarbonisation face data availability challenges, as many
taxonomies and frameworks have only been recently adopted.

4.2.2. Climate-related prudential policies

Prudential policy mainly aims to maintain financial stability. Financial stability is understood as the capacity
of a financial system to absorb severe shocks and maintain the provision of financial services (Tamez,
Weenink and Yoshinaga, 202477;). Microprudential regulation is concerned with the financial health of
individual institutions, while macroprudential regulation addresses risks to financial stability at an aggregate
level as a result of the combined effects of financial institutions’ behaviour.

As climate change can affect the value of physical and financial assets to an extent that threatens financial
stability, policymakers need to integrate climate risks into existing prudential policy frameworks (NGFS,
2020(7s); Tamez, Emre and Gullo, 2024 79)). At micro level, climate risks affect individual banks. Such risks
need to be integrated into their risk assessments and disclosures (Smolenska and van 't Klooster, 2022s0;;
BIS, 2022s1; NGFS, 2020r7g;). At macro level, the impacts of climate change and related policies on all
economic activities are increasingly highlighted as a systemic risk to the financial system (FSB, 2022;s2)),
requiring the aggregate effects of financial institutions’ exposure and vulnerability to climate-related risks
need to be integrated into macroprudential policies (Grill, Popescu and Rancoita, 2024s3)).

Traditional prudential policies can have unintended consequences on climate goals. For instance, there is
some evidence that incumbent GHG emissions-intensive assets and underlying finance benefits from the
current prudential framework (Gasparini et al., 2024s4;; D’Orazio and Popoyan, 2019;s01), notably by
undervaluing the risks associated with such assets (Campiglio, 2016is51). Moreover, prudential reforms
following the 2008 global financial crisis have introduced short-term risk management requirements, in
order to address the vulnerabilities at the root of this crisis, such as frequent reporting in banking (Kraft,
Vashishtha and Venkatachalam, 2017se)) or liquidity coverage requirements for financial institutions (Ameli
et al., 2019s7). In addition, some medium-term requirements have also been introduced to encourage
banking institutions to ensure stable funding conditions at a longer horizon. However, those requirements
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may not always be tailored to favour investments in climate solutions, which are often in need of high
upfront capital and long-term financing, are less liquid as well as perceived as riskier (WEF, 2013ss;;
Narbel, 2013s9;; Gersbach and Rochet, 2012j90;; Thanassoulis, 201491;; Ang, Réttgers and Burli, 2017 23)).
Further documented side effects of the current prudential framework include the potential to disincentivise
cross-border lending to EMDEs (Linehan, 202492;; Attridge, Getzel and Gregory, 202493)), in particular for
infrastructure projects and SMEs (Beck, 201894)).

Degree of adoption of climate-related prudential policies

The integration of climate change-related risks into prudential policies can relate to different dimensions of
the Basel lll framework. This framework is an internationally agreed set of measures that aims to
strengthen the regulation, supervision, and risk management of banks (BIS, n.d.jgs51). The Basel lli
framework has three pillars relating to capital (broadly covering minimum capital requirements (Pillar 1),
risk management and supervision (Pillar 2), and market discipline (Pillar 3)), as well as policies relating to
liquidity and large exposures (BIS, n.d.jee)).

Individual climate-related prudential policy instruments can cover various aspects of the Basel Il
framework, and primarily include:

e Capital-related policies:

o Capital requirements aim to ensure that credit institutions’, particularly banks, have enough
capital to absorb losses and continue operating during periods of financial stress, which can
result from the effects of sudden economic shocks on banks. Climate-related capital
requirements would thus focus on adjusting capital adequacy ratios of banks according to the
level of exposure and vulnerability of their portfolio to climate-related risks and impacts
(D’Orazio and Popoyan, 2019s0)). This can be done through adjusting capital adequacy ratios
with so-called green supporting or brown penalising factors, adjusting capital requirements for
specific sectors highly exposed to climate-related risks or that can benefit from the climate
transition, and adjusting counter-cyclical and systemic risk buffers (originally introduced to
mitigate the effects of system-wide economic shocks).

o Risk management and supervision policies aim to ensure that financial institutions effectively
manage risks to prevent excessive risk-taking that could threaten their stability and the broader
financial system. This can result in holding more capital if additional risks are identified.
Climate-related risk management and supervision policies aim to enhance financial system
stability through regulating banks’ identification and management of climate-related risks. This
mainly includes expanding conventional risk management practices, integrating climate risks
in stress tests, adjusting requirements for the quality and level of capital, or specifying lending
limits (Bhandary, Gallagher and Zhang, 2021p16; WWF & Frankfurt School of Finance &
Management, 2019p1g)).

o Market discipline policies aim to enhance the transparency and accountability of financial
institutions, notably to encourage prudent behaviour. Climate-related market discipline mainly
refers to climate-related disclosure policies for banks. Climate-related micro-prudential policies
can support the integration of climate risks for individual banks into their disclosures
(Smolenska and van 't Klooster, 2022s0; BIS, 2022;s1;; NGFS, 20207s)). As Subsection 4.2.1
already addressed disclosure policies, they will not be explained again here but will still be
counted in aggregate prudential policy statistics in Figure 4.11.

e Liquidity-related policies are designed to ensure that financial institutions maintain sufficient liquid
assets to meet their short-term obligations and continue operating during periods of stress. Similar
to capital requirements, liquidity requirements can be adjusted to better reflect climate related risks
to banks’ operations (Baranovic et al., 202197;; D'Orazio and Popoyan, 2019s0)).
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Large exposure-related policies aim to limit the concentration of risk by ensuring that financial
institutions do not have excessive exposure to a single counterparty or group of related
counterparties. Policymakers could restrict the share of banks’ portfolios that are exposed to
particularly high climate-related risks (Miller and Dikau, 2022;9g)) to limit their vulnerability to shocks.
Similar exposure restrictions already exist for other risks.

Climate-related prudential policies have mostly been implemented for capital-related policies (Figure 4.11,
Panel B). By 2023, 41 countries and the EU had developed climate-related capital-related policies
(Figure 4.11, Panel C). This encompasses 20 AEs and 21 EMDEs, including 18 OECD member countries
and 12 G20 jurisdictions. Consistent data collection on climate-related liquidity policies and lending limits
through large exposure policies does not yet exist, likely because such policies are rare.

Within climate-related capital-related prudential policies, climate-related risk management and supervision
policies are most common, often combined with related disclosure policies for financial institutions.
Policymakers, mainly central banks, have particularly relied more on enhanced supervisory reviews
(relating to Basel Ill Pillar 2) for climate-related prudential policy. Looking at sub-categories of
climate-related risk management and supervision policies:

Adoption of climate-related prudential policies enhancing minimum capital and leverage
requirements for banks (relating to Basel Il Pillar 1) has been scarce. As of 2023, only one country
had adopted a capital adequacy requirement with a green supporting factor. Hungary’s central bank
introduced green preferential capital requirements in 2020, focusing on projects with energy savings
and renewable energy components (Magyar Nemzeti Bank, 2022951)). No country has currently
adopted capital adequacy requirements with a brown penalising factor, with the aim to increase
capital requirements for investments in high-emitting activities (Krogstrup and Oman, 2019g).

Climate stress tests have been, to date, the most common climate-related risk management and
supervision policies adopted or piloted. By 2023, banking authorities (notably central banks) had
conducted a climate risk assessment, such as climate stress tests, in around 80% of AEs and 20%
of EMDEs (World Bank, 2024(71). Climate stress tests can evaluate risks based on the balance
sheets of individual institutions or on a macroeconomic level based on aggregate exposures
(Baudino and Svoronos, 202111007). Ideally, they provide both supervisors and participating banks
with information on how to adapt operations to cope with likely scenarios. Climate stress tests
generally aim to understand and test the resilience of banks in several climate scenarios, with the
NGFS scenarios being the most prominent framework (Dunz et al., 2021(101]). Several EMDEs have
generated tailored scenarios to their particularly high vulnerability to physical climate risks, such as
from droughts or typhoons (World Bank, 202471}). Most literature focuses on outlining methods and
applying them, highlighting the importance of smooth and immediate transition induced by policies
to avoid adverse impacts on financial stability (Jung, Engle and Berner, 2023102;; Allen et al.,
20201103); Battiston et al., 2017[104;; Baudino and Svoronos, 2021(100;; Dunz et al., 2021¢1011).
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Figure 4.11. Adoption of climate-related prudential policies

Panel A: Cumulative number of climate-related capital-related Panel B: Number of adopted climate-related prudential policies by
policies adopted globally, 2000 23 type and policymaker, 2000 23
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Note: AEs is advanced economies, based on the high-income country classification of the World Bank. EMDEs is emerging markets and
developing economies, based on the World Bank classification for upper middle income, lower middle income, and low-income countries.
Source: Authors based on (D’Orazio, 2023us)) and updated data.
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e Alimited number of countries have considered amending Internal Capital Adequacy Assessment.
For example, Brazilian policymakers issued an amended Internal Capital Adequacy Assessment
Procedure (ICAAP), in which their central bank required the explicit integration of climate
(environmental) risks in banks’ assessments of capital requirements (Banco Central do Brasil,
2011p05). In the UK, the Bank of England has also provided guidance for banks to consider
climate-related financial risks as part of their ICAAP (Bank of England, 2019106]). The EU plans to
enable supervisory authorities to adjust capital requirements including systemic risk buffers when
financial institutions fail to adequately integrate climate risk into their operations starting in 2025
(Council of the European Union, 2021107)).

e Some countries have included climate considerations in other risk management and supervision
policies. For example, Philippines’ Sustainable Finance Framework defines climate risk
management as a responsibility of senior management and board of directors (Republic of
Philippines, 20211108)). A few countries, such as Morocco and Nepal, currently require banks to
integrate environmental risk explicitly into credit risk ratings.

Available evidence on the effects of climate-related prudential policies

Based on existing analyses across conceptual, theoretical, and empirical research, climate-related
prudential policies are found to have mixed effects on finance towards low-GHG activities, while bringing
trade-offs with financial stability (Table 4.1). Conceptual, theoretical, and empirical analysis do not always
come to the same conclusions in terms of direction and size of effects. Conceptual research currently
expects potential positive effects across policy objectives for climate-related large exposure policies, as
well as for some leverage and risk management and supervision policies, although effects may be small.

As adoption of these policies has been scarce, existing studies focus on conceptualisations,
back-of-the-envelope calculations, theoretical and modelled effects. Furthermore, potential climate
adjustments to existing policies have not all received the same attention in the literature. A substantial part
of the literature on prudential policies concentrates on green supporting and brown penalising factors, but
very few scientific and grey literature publications discuss the effects of climate-related liquidity or large
exposure measures. Moreover, empirical research on the effects of individual policies can be difficult to
discern as policies are often coupled. For example, guidelines and non-binding recommendations for
climate risk integration into management are often coupled with disclosure measures.

Conceptual and theoretical research expects that a capital adequacy ratio with a green supporting factor
would bring challenges to financial stability (Dankert et al., 2018109); Dafermos and Nikolaidi, 2021110j;
Dunz et al., 2021101); Oehmke and Opp, 2022}111;), while such research does not currently expect clear
positive effects on limiting climate risks and increasing climate-related finance volumes.

e Some research points to a lack of evidence that low-carbon investments are substantially less risky,
which would be needed to lower climate-related financial risk and enhance financial stability,
justifying lower capital requirements (Dankert etal., 2018109;; Coelho and Restoy, 2022112
Dafermos and Nikolaidi, 2022;113;). Other conceptual research suggests that climate-adjusted
capital requirements, where carefully calibrated, could be effective in reducing climate-related
financial risks and in supporting a smooth rather than abrupt climate transition (Oehmke, 2022(114;;
Baranovi¢ et al., 202197]). Further theoretical research finds a decline in climate-related financial
risks, albeit small (Dafermos and Nikolaidi, 2021110)).

e Atthe same time, conceptual and theoretical research disagree on the effect of a green supporting
factor towards increasing climate-related finance volumes. Some conceptual research questions
the effectiveness of a green supporting factor, arguing that companies may finance
emissions-intensive activities through sources other than loans (Oehmke, 2022;114) and that the
reduction in the cost of capital may be too small to influence investment decisions, similar to the
empirically limited effect of the European Small and Medium Enterprise Supporting Factor (Dankert
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et al., 2018109;; EBA, n.d.[115; 2DIl, 20181416)). Other theoretical research finds that lowering capital
requirements for low-carbon investments through a green supporting factor may scale up green
investments, but only in the short term (Dunz et al., 2021101;) or if the green supporting factor
remains small (Oehmke and Opp, 2022111)). A large green supporting factor may crowd in
investments, including GHG-intensive ones.

Table 4.1. Summary of literature on potential effects of climate-related prudential policies

Positive effect No/minimal effect Negative effect Mixed evidence No evidence

C = Conceptual analysis T = Theoretical analysis E = Empirical analysis

Potential effect on the objective

Reduction of Increases in
Financial stability climate-related climate-related finance
effects financial risks volumes
Dimension Measure C T E C T E C T E

Capital adequacy ratio with a
green supporting factor

Level and Capital adequacy ratio with a
quality  of brown penalising factor

capital Sectoral capital requirements
Counter-cyclical risk buffer

Systemic risk buffer
Capital Y

Leverage Sectoral leverage ratios

Risk Climate-related stress tests

management Internal capital adequacy

& assessment

supervision  Green asset ratio

Market Climate-related disclosure

discipline requirements
Climate-related liquidity

Liquidity coverage ratio

Climate-related net stable
funding ratio
Climate-related lending
limits/credit ceilings
Climate-related
concentration charge

Large exposure

Note: Colouring is based on the available literature, following the majority where dissenting; grey and academic literature was considered,
literature had to provide structured argument and preferably some calculations to be included as conceptual, more literature was classified as
theoretical evidence if it included models or simulations; literature relying on empirical data were classified as empirical.

Source: Authors, based on (D’'Orazio, 2021(117;; Dafermos et al., 2022;11g]; Dafermos and Nikolaidi, 2021;110; Dunz et al., 2021101; Thoméa and
Gibhardt, 2019119;; 2DII, 2018(116;; Benmir and Roman, 2020y120; Oehmke and Opp, 2022(111; Chamberlin and Evain, 2021(121; Oehmke,
202211147) (Coelho and Restoy, 2023j122; D’Orazio and Popoyan, 2019;s0;; Grunewald, 20201231; Monnin, 20211245; Coelho and Restoy, 2022112;;
Battiston and Monasterolo, 2024125;; Dikau and Volz, 2021u3;; Dikau and Volz, 2018126}; Miguel, Pedraza and Ruiz-Ortega, 2024127, Lamperti
et al., 2021(128)) (Baranovi¢ et al., 202197;; Miller and Dikau, 2022;9g}; Schoenmaker and Van Tilburg, 2016129}; Zhou et al., 2022}130).

Conceptual and theoretical research on a capital adequacy ratio with a brown penalising factor also
cautions about the financial stability effects of introducing this policy instrument. More studies expect
positive effects on limiting climate risks. There are diverging expectations on the effect of this policy
measure on increasing climate-related finance volumes.
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Theoretical research estimates lower economic output and higher loan defaults due to higher costs
of capital for brown firms (Dafermos and Nikolaidi, 20211101, Oehmke and Opp, 2022[111]). Some
theoretical work suggests the brown penalising factor should be targeted and limited in scope to
avoid destabilising larger parts of the economy (Chamberlin and Evain, 2021[121)). For instance, the
European Insurance and Occupational Pensions Authority is exploring the effects of a penalising
factor applied to fossil fuel-related assets only (EIOPA, 2023131)).

Conceptual and theoretical research currently agree that the brown penalising factor would reduce
climate-related financial risks. A brown penalising factor is expected to reduce climate-related
financial risks by disincentivising exposure to potentially stranded GHG-intensive assets and
increasing capital to better bear losses when climate-related risks do materialise (D’Orazio,
20211117; Berenguer, Cardona and Evain, 2020p132;; Oehmke and Opp, 2022(111)).

Some conceptual and theoretical research expects that a brown penalising factor would increase
finance volumes to low-carbon activities, as it limits banks’ lending to brown assets and indirectly
reorients lending to low-carbon activities (D’'Orazio, 2021117;; Dafermos and Nikolaidi, 20211405;
Thoma and Gibhardt, 2019119]). Other conceptual and theoretical research highlights the risk of
limiting capital to GHG-intensive companies that are transitioning (Coelho and Restoy, 2022112))
and loans being substituted for larger finance volumes of other types of financing (Thakor and Song,
2023133)). Some research also highlights the importance of the specific design of this policy
measure. A large brown penalising factor could crowd in low-carbon loans, while a brown penalising
factor that is too small may even crowd out low-carbon loans (Oehmke and Opp, 2022}111;; Thakor
and Song, 2023p133)). Additionally, the effectiveness of this policy measure in increasing climate-
related finance volumes is expected to be dependent on fiscal climate policies, such as carbon
taxes (Oehmke and Opp, 2022;111;; Dafermos and Nikolaidi, 2021(110)).

Based on limited research, other climate-related prudential instruments related to the level and quality of
capital are also expected to have trade-offs between policy objectives.

Conceptual research expects sectoral capital requirements to have negative effects on financial
stability as the specification at the sector level may be too broad to effectively target only the most
risk-exposed firms (D’Orazio, 2021117;; Coelho and Restoy, 2022[112). Theoretical research
suggests that sectoral capital requirements enhance financial stability only when implemented
alongside a carbon tax. In the absence of such a tax, higher sectoral capital requirements for
high-emitting firms may simply drive these firms to raise capital outside the banking system rather
than promoting a shift away from fossil-intensive practices (Garcia-Villegas and Martorell, 2024 134)).
Both conceptual and theoretical research expects a reduction of climate-related financial risks due
to the reduced exposure to GHG-intensive activities (D’Orazio, 2021117;; Garcia-Villegas and
Martorell, 2024134)) and a possible increase in climate-related finance volumes (D’Orazio, 2021117)).

Other conceptual research points to mixed expectations on the effect of a climate-related
countercyclical risk buffer. Similar to risk buffers varying with the business cycle, slowing credit
expansion and reducing the risk of financial bubbles forming, climate-related countercyclical risk
buffers may mitigate excessive credit growth towards GHG-intensive activities (D’Orazio and
Popoyan, 2019s0;; Coelho and Restoy, 2022j112). However, varying risk buffers are especially
difficult to calibrate and may lead to more disruptions than other instruments when suddenly
introduced (Coelho and Restoy, 2022[112)). There is no research on potential effects on
climate-related capital flows of countercyclical risk buffers.

Further conceptual research identifies the potential of systemic risk buffers to reduce climate-related
financial risks, in particular, as it can be adjusted individually to reflect geographic and sectoral
differences in exposure (Monnin, 2021124;; Grunewald, 2023|135); Busies et al., 202413¢)). There is
no similar research on the effects on financial stability or increases in climate-related investment.
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Within climate-related risk management and supervision policies, most existing research focuses on
climate-related stress tests, finding mostly positive effects in terms of improved climate risk management,
but little effect on climate-related finance volumes. Conceptual research expects such policy instruments
to have a positive effect on financial stability by better informing policymakers on financial stability
(D’Orazio, 2021p117;; DeMenno, 2022137;; Schoenmaker and Van Tilburg, 20161291)). Moreover, the
supervisory process around climate-related stress tests is expected to offer more opportunities to improve
banks’ risk management and highlight priority areas to decrease climate risks (Coelho and Restoy,
2022[112;; Battiston and Monasterolo, 2024(125)). Empirical research suggests banks change their
climate-related risk management practices after participating in a climate stress test. For example, the
ECB'’s climate stress test required closer coordination between risk teams and management in participating
banks, which may also facilitate incorporation of climate issues beyond the stress test (Calipel and Fidel,
202313g)). Banks participating in the French supervisory agency’s climate pilot stress test subsequently
increased lending for green purposes (Fuchs et al., 2023[139)).

Some research on climate risk management policies more generally, in combination with disclosure
policies, highlights the importance of capacity building. For example, Chinese regulation incentivising
green lending, through integrating climate risks in risk management and related disclosure, found that
larger, state-owned banks reduced their credit risk by incorporating environmental and social factors (Zhou
et al., 2022130)). However, smaller local banks experienced increased credit risk.

There is almost no research in relation to climate-related sectoral leverage ratios, internal capital adequacy
ratios, green asset ratios, and liquidity-related instruments. Conceptually, a climate-related sectoral
leverage ratio may be a transparent policy instrument to limit over-leveraging GHG-intensive sectors,
potentially reducing climate-related financial risks (D’Orazio, 2021117). Little research has contributed to
understanding the effects on financial stability or climate-related financial volumes. Further, the effects of
internal capital adequacy assessment processes may be limited, but more research is needed. For
example, the adoption of such a policy in Brazil required the explicit integration of climate (environmental)
risks in banks’ assessments of capital requirements. This led large banks to reallocate capital away from
exposed sectors, but small banks expanded their lending activities to these sectors, with no substantial
impact on climate-related finance volumes overall (Miguel, Pedraza and Ruiz-Ortega, 2024 127)). Literature
on liquidity-related instruments, which remains scarce and only conceptual, expects positive to neutral
effects on financial stability, mixed effects on the reduction of climate-related risks, and increases in
climate-related financial flows (D’Orazio, 2021117;; Baranovi¢ et al., 202197)).

A slightly larger number of conceptual research, and some initial theoretical research, on climate-related
considerations for large exposure policies currently suggests positive effects across policy objectives. Both
lending limits and concentration charges restrict financial institutions from holding large exposures to
specifically defined sectors and thus limit their exposure to risks in those sectors (D’Orazio, 2021117;
Baranovi¢ et al., 202197;; Miller and Dikau, 20229s7). One expected advantage of lending restrictions is that
it more directly limits identified climate risks and does not necessarily weigh on banks’ capital requirements
(Baranovi¢ et al., 2021971). However, it may be complex in operational terms, and sectors may need to be
defined narrowly to strengthen resilience (Coelho and Restoy, 2023122). As activities exposed to climate-
related risks differ within sectors, especially for GHG-intensive sectors with transitioning activities, climate
performance needs to be defined at a granular level. This links back to the challenges discussed in
Chapter 2 in relation to assessing progress towards climate alignment and applies to a range of policies
discussed in this chapter.

4.2.3. Climate-related credit allocation policies

Credit allocation policies typically support certain economic development objectives by influencing the flow
of credit to specific sectors that may otherwise not have sufficient access to credit (Dumlao, 2024140q)).
These policies may overlap with climate-related prudential or monetary policies, depending on the stated
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purpose of the credit allocation policy. While this section covers their use for climate-related purposes, they
have been and remain primarily driven by industrial policy goals.

Climate-related credit allocation policies directly promote climate-related credit measures and investments
(D’Orazio, 202347). Such policies are, for example, green lending quotas and concessional loans or direct
credit guidance to priority sectors contributing to climate goals. Climate-related credit allocation quotas
can, for instance, require bank lending to go to certain sectors or activities that contribute to climate change
mitigation or resilience.

Climate-related credit allocation policies are more frequently adopted in Asia. As of 2023, over 30 such
policies had been adopted in 16 countries (Figure 4.12, Panels A and C). This encompasses 6 AEs and
10 EMDEs, including 6 OECD member countries and 8 G20 jurisdictions. In a few countries, existing credit
allocation policies with industrial policy goals were adjusted to integrate climate or sustainable
development goals (e.g., in France and India). In other countries, climate-related credit allocation policies
were established to focus on specific sectors, encourage lending or limiting credit towards specified sectors
(e.g., in China and Fiji). Two-thirds of these policies are adopted by central banks (Figure 4.12, Panel B).

Experience with credit allocation policies for industrial policy goals suggests that the introduction of
minimum quotas can lead to the accumulation of non-performing loans, negatively impacting financial
stability (World Bank, 202471;; Dikau and Volz, 20213)). The analysis of the effects of credit allocation
policies has mostly focused on their support for attaining (sustainable) development goals and is often
combined with an analysis of other policies, such as refinancing (discussed in Subsection 4.2.4). There is
limited theoretical or empirical evidence of the effect of specific climate-related credit allocation policies
across policy objectives.
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Figure 4.12. Adoption of climate-related credit allocation policies

Panel A: Cumulative number of climate-related credit allocation Panel B: Number of adopted climate-related credit allocation
policies adopted globally, 2000-23 policies by policymaker, 2000-23
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Note: AEs is advanced economies, based on the high-income country classification of the World Bank. EMDEs is emerging markets and
developing economies, based on the World Bank classification for upper middle income, lower middle income, and low-income countries.
Source: Authors based on (D’'Orazio, 2023ps)) and updated data.
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4.2.4. Climate-related monetary policies

The most frequent aim of monetary policy is to maintain price stability. Price stability typically refers to an
overall indicator of prices of produced goods and services, with monetary policy aiming to maintain low
and steady inflation (Tamez, Weenink and Yoshinaga, 2024771). Monetary policy is usually the realm of
central banks, sometimes of specific monetary authorities. It involves the use of tools such as interest rates
and central bank asset holdings (Friedman, 2015p141;). The individual interpretations of stability differ, and
several central banks also have additional aims in their policy objective (Dikau and Volz, 202143;). Other
important macroeconomic objectives include exchange rate stability, economic growth, and job creation
(Tamez, Weenink and Yoshinaga, 202477)).

In the context of pursuing price stability, monetary policy frameworks should, at a minimum account for the
impact of climate change on price stability (Tamez, Weenink and Yoshinaga, 202477;). The integration of
climate considerations into monetary policy formulation does not, however, automatically mandate central
banks to utilise monetary policy instruments to contribute climate change adaptation or mitigation
measures. As the use of monetary instruments reflects complex trade-offs and national contexts, the
degree to which monetary policies can explicitly address climate considerations varies across jurisdictions
and authorities (NGFS, 2021(52)).

Traditional monetary policies seem to benefit GHG emissions-intensive investments. Central banks’ asset
purchase programmes, for example, tend to be tilted towards emissions-intensive sectors, at least partially
because asset purchase programmes focus on steadily performing, predictable incumbents while their
novelty and unconventional funding structure put green investments at a disadvantage (Matikainen,
Campiglio and Zenghelis, 20171142; Battiston and Monasterolo, 2019143; Papoutsi, Piazzesi and
Schneider, 2022[1441). Within the scope of conventional financial stability mandates, such findings indicate
a potential to adjust purchasing programmes and other monetary policies towards encouraging an orderly
climate transition (Monnin, 2018(145)).

Degree of adoption of climate-related monetary policies

Monetary policies explicitly considering climate considerations are an emerging policy area, and such
policies are currently limited (Figure 4.7, Panel A). There are three common monetary policy areas, through
which central banks can integrate climate-related considerations into monetary policy, namely credit
operations, collateral policies, and asset purchases (NGFS, 202152).

e Credit operations refer to the central bank's lending activities to financial institutions, usually through
short-term loans or liquidity provisions. They aim to ensure that banks have access to sufficient
liquidity to meet their short-term obligations to help maintain stability in the financial system. To
access these credit offers, banks must fulfil requirements, for example, in terms of the collateral
they pledge. Climate-adjusted credit operations could steer central bank lending towards projects
and actors that are less exposed to climate risks or aim to enhance climate change mitigation and
resilience efforts. Climate-related considerations in this area can involve offering more favourable
terms, such as lower interest rates or longer maturities, for loans that support environmentally
sustainable projects or companies with strong environmental performance. Closely related are
credit allocation policies (covered in Subsection 4.2.3), targeted refinancing operations and
differentiated reserve requirements (explained below).

e Collateral policies, also referred to as collateral frameworks, define the range of assets that
commercial banks can pledge to secure central bank credit operations, as well as the risk control
measures that apply to them (NGFS, 2021[52]). Climate-related considerations can be integrated
by adjusting the eligibility or valuation of collateral based on the climate-related characteristics of
underlying assets. For instance, central banks might offer better collateral terms for green bonds
associated with low GHG- assets or lower the value of assets tied to fossil fuel activities.
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e Asset purchases and holdings involve central banks buying and selling a variety of financial assets
from both public and private sectors, typically to influence the amount of money circulating in the
economy, exerting greater influence on longer-term interest rate levels and spreads while improving
market liquidity (NGFS, 2021[52]). Climate-related considerations here may involve prioritising the
purchase of green bonds or other securities that fund sustainable projects, while reducing exposure
to or divesting from assets associated with high GHG emissions.

No consistent data collection is available for climate-related monetary policies, as these policies remain
limited. Hence, the discussion here on the possible design of such policies builds on anecdotal evidence
of a limited number of countries adopting such policies, as well as conceptual and theoretical analysis.

Climate-related credit operation policies can integrate climate considerations through (1) adjusting pricing
of their credit offers to reflect counterparties’ climate-related lending, (2) adjusting the pricing to reflect the
composition of pledged collateral, or (3) adjusting counterparties’ eligibility (NGFS, 202152;). This could
take the form of lowering the interest rate of central bank lending facilities depending on the bank’s portfolio
decarbonisation (compared to a benchmark). It may entail making the interest rate depend on the climate
characteristics of pledged collateral or only granting banks eligibility if they comply with thorough climate-
related disclosure requirements. Closely related, targeted refinancing operations offer favourable
conditions to access credit depending on green lending and thus can encourage financing green projects
with longer time horizons. Reserve requirements can pursue monetary and prudential aims (IMF, 2022[14¢)).
For climate purposes, they can be differentiated by the share of green lending and thus also potentially
incentivise green financing.

Existing climate-related credit operations, although limited to date, tend to consist of additional lending
facilities for banks financing transition-relevant projects. Often it is a form of conditioning low interest rates
on lending to projects in specific areas, such as renewable energy or general mitigation and adaptation
projects. For example, the Bank of Japan grants favourable conditions when banks commit to on-lend to
projects such as renewable energy development and disclosure according to TCFD guidelines (BOJ,
n.d.p1471). Some central banks have enhanced their climate-related credit facilities by coupling those with
advantageous refinancing schemes. This enables banks to access favourable interest rates or maturities
when their credit is due and they require refinancing. For instance, in the case of Bangladesh’s Green
Transformation Fund, the refinancing was linked to machinery imports aimed at improving water efficiency,
waste management and increasing renewable energy use in exporting sectors (Green Finance Platform,
n.d.i148)). A few countries introduced differentiated reserve requirements to encourage lending towards
climate-critical activities. For example, Indonesia and the Philippines reduced reserve requirements to
incentivise the provision of green lending for green projects, acknowledging no evidence yet on how to
design such policies without interfering with traditional monetary policy objectives (World Bank, 202471)).

While not yet widely relied upon, another lever to integrate climate considerations into monetary policy can
be the collateral framework. It can consider climate through four potential adjustments: (1) adjusting
discount rates (haircuts), (2) adapting eligibility criteria with negative screening, (3) adopting eligibility
criteria with positive screening, (4) aligning collateral pools of counterparties with sustainability objectives
(NGFS, 2021(52)). So far, only a few central banks have adapted their collateral frameworks with climate-
related considerations. For example, the European Central Bank included sustainability-linked bonds as
an eligible asset for collateralisation, acknowledging that assets contributing to the transition of the
economy often are more complex than previous eligibility requirements allowed (ECB, 2020;149}). Hungary’s
central bank, for example, applies preferential haircuts to green bonds (NGFS, 2024150)).

Another type of climate-related monetary policy that has been adopted by some countries is the explicit
integration of climate considerations into central bank portfolio asset purchases, for example by aligning
bond purchase programmes (such as BoE, ECB). Such programmes typically cover the corporate sector
but can be extended to sovereign bonds, including in the context of central banks’ management of foreign
exchange reserves (Fender et al., 2020p151). Asset purchases on the open market are a normal tool of
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central banks to fulfil their price stability mandate. In times of very low interest rates, several central banks
have also used outright purchases, also known as quantitative easing (QE) to pursue their mandate (ECB,
2022[157)). Climate-related adjustments to asset purchase programs could also be implemented for
quantitative easing. Additionally, some authors have considered so-called “green QE”, purchase programs
of only green assets (Abiry et al., 2022;153).

Generally, there are two approaches to considering the climate in asset purchases, namely introducing
asset purchase tilting or negative screening (NGFS, 2021(s2)). Both positive tilting and negative screening
are based on available definitions and classifications of what the portfolio is tilted towards or what should
be excluded from the eligible asset universe. Different approaches can be followed to define this, ranging
from defining “green” or clean assets solely as certified green bonds (Schoenmaker, 2021(1s4]) to using the
NACE sector code for differentiation, applying a carbon footprint metric, or coming up with a combination
of all (Dafermos et al., 2022;11g); Battiston and Monasterolo, 2019143;; Battiston et al., 2017{104)).

Available evidence on the effects of climate-related monetary policies

In terms of analysing effects of climate-related monetary policies, very limited theoretical analysis and no
empirical analysis exists to date. Moreover, the different types of potential climate-related monetary policy
instruments have been researched in varying depth, with currently more analysis on green tilting in asset
purchases and haircut adjustments in the collateral framework.

Based on the best-available research, which is at this stage mostly conceptual, the effects of climate-
related monetary policies are mostly expected to result in strong trade-offs between climate considerations
and core pricing-related objectives (Table 4.2). Across monetary policy measures, existing research on the
effects of climate-related monetary policies expects increases in climate-related finance volumes, a mix of
positive and negative effects in terms of reducing climate-related financial risks, but no or negative effects
on the effectiveness of monetary policy.

Only very limited conceptual research exists on climate-related credit operation policies, pointing to trade-
offs between monetary and climate policy objectives (NGFS, 202152;). The adjustments of credit operations
have not yet been researched through theoretical or empirical analyses. Some experiences with climate-
related credit operation policies point to the importance of robust definitions and classifications of ‘green
activities’ to make such policies effective (NGFS, 2024150)).

With respect to climate-related collateral framework policies, most existing research has focussed on
adjustments of discount rates, expecting no effect on monetary policy effectiveness, but positive effects on
climate-related risk reductions and climate-related finance volumes. Both conceptual and theoretical
research currently suggest minimal or no effects of adjusting haircuts or aligning collateral pools (NGFS,
202152;; Giovanardi et al.,, 2023(1s5; Schoenmaker, 2021(154)). Increasing haircuts for GHG-intensive
investments is expected to be more suitable than reducing haircuts for low-carbon investments, as the
latter may be seen as more market-intrusive (McConnell, Yanovski and Lessmann, 20211s6). Both
conceptual and theoretical research expect positive effects on the reduction of climate-related financial
risks, as the integration of climate risks into haircuts and eligibility may enhance protection from longer
term risks that were not included so far (Dafermos et al., 202211s;; Boneva, Ferrucci and Mongelli, 2021157;
Schoenmaker, 2021(154;; McConnell, Yanovski and Lessmann, 20211s6); Oustry et al., 2020(1ss]). Expanding
eligibility for green investments, that may have unconventional financing structures, may increase climate-
related finance volumes, and improve the financing landscape for low-carbon projects (Giovanardi et al.,
20231s5); Vestergaard, 2022159). Overall, adjusting collateral policies is expected to affect climate-related
finance volumes positively (Schoenmaker, 2021(154;; McConnell, Yanovski and Lessmann, 2021(15g)).
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Table 4.2. Summary of literature on potential effect of climate-related monetary policies

Positive effect No/minimal effect Negative effect Mixed evidence No evidence
C = Conceptual analysis T = Theoretical analysis E = Empirical analysis

Potential effect on the objective

Effect on monetary Reduction of climate- Increases in climate-
policy effectiveness related financial risks related finance
volumes
Dimension Measure c T E c T E C T E
Adjusting pricing to lending benchmark
Credit f— -
. Adjusting pricing to collateral
operations dabide —
Adjusting counterparties’ eligibility
Haircut adjustment
Collateral Neg.a.twe screer.ung
Positive screening
Aligning collateral pools
Asset Tilting

purchases  Negative screening

Note: Colouring is based on the available literature, following the majority where dissenting; grey and academic literature was considered.
Literature had to provide structured argument and preferably some calculations to be included as conceptual. Literature was classified as
theoretical evidence if it included models or simulations. Literature relying on empirical data were classified as empirical.

Source:

Authors, based on (NGFS, 2021;52;; Schoenmaker, 2021154, McConnell, Yanovski and Lessmann, 20211se;; Dafermos et al., 2022;11j;

Gros and Shamsfakhr, 2023160;; Benmir and Roman, 2020p120;; Giovanardi et al., 2023155}, Vestergaard, 2022;1s9; Oustry et al., 2020y15g;;
Bressan, Monasterolo and Battiston, 2021161) (Abiry et al., 2022(153)).

Within climate-related adjustments of asset purchase program policies, existing research tends to point to
limited effects on monetary policy effectiveness, while potentially reducing climate-related risks and
increasing climate-related finance. Such research remains conceptual and theoretical.

Existing research highlights that the expected effects of tilting or screening asset purchase
programs depend on the exact definition of ‘green’ investments. Some research questions whether
the green bond market is sufficiently deep for central banks to heavily invest in it, and whether
monetary policy may be less effective if it has to rely on a very restricted subset of the market
(Schoenmaker, 20211547). This could be especially constraining when tilting and screening methods
are applied not only to corporate asset purchase programs but also to foreign reserve portfolios,
which usually consist of short-term sovereign bonds and have to fulfil strict currency and liquidity
requirements (see Chapter 3 Section 3.2 for evidence on current volumes of climate-related debt
securities compared to the universe). To address the limited depth of the green bond market for
corporate asset purchase programs, some researchers suggest buying bonds issued by national
and regional development banks which then invest in green bonds and other climate solutions
directly (Boneva, Ferrucci and Mongelli, 20211s7). However, theoretical research has also shown
that asset purchase tilting can be designed to not interfere with monetary policy effectiveness
(Schoenmaker, 2021154). Furthermore, theoretical research suggests mixed interactions with fiscal
policies such as carbon pricing, describing the potential of dedicated green asset purchase
programs (‘Green QE’) to hedge the effects of a carbon tax or sharpen its effect (Papoutsi, Piazzesi
and Schneider, 20221441; Benmir and Roman, 2020;120).

Conceptual evidence suggests that both tilting and screening approaches would support the
reduction of climate-related financial risks (NGFS, 2021(s2;). Conceptual and theoretical research
on potential increases in climate-related finance volumes due to climate-related tilting or screening
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of asset purchase programs emphasizes two effects. Financed emissions of central bank portfolios
could be reduced dramatically (Schoenmaker, 20211s4; Papoutsi, Piazzesi and Schneider,
2022;1441; Boneva, Ferrucci and Mongelli, 20211577). Additionally, research has addressed green
quantitative easing as a mechanism to signal liquidity and lower the risk of green assets (Campiglio
et al., 2018p162;; Ameli et al., 2019s7;). However, it is assumed that it may only marginally improve
the financing situation for green projects or reduce emissions (Gros and Shamsfakhr, 2023160j;
Ferrari and Landi, 2023163;; Abiry et al., 2022(153)).

e Furthermore, any effect of asset purchase programmes could not be a reliable continuous support
for green investments as monetary policy considerations would take precedence over supporting a
smoother transition. If core price stability objectives require selling assets, this would supersede
climate-related allocations (ECB, 2021164)).

On other monetary policies, theoretical analyses expect, for example, that a formal green interest rate
allows the possibility of achieving both price stability and sustainability objectives (Roy, 2024 165;; Muller,
20211661). Further conceptual research argues that green-targeted long-term refinancing operations
contribute more effectively to price stability objectives than asset purchase programs and would thus be
well suited to counter the inflationary pressures expected from climate change disruptions (van ‘t Klooster
and van Tilburg, 2020167)).

Generally, as already pointed to in previous sections on climate-related transparency and information, and
prudential policies, dissecting the effect of individual policies is challenging, as they are often part of policy
packages. For example, stocks of climate-related financial policy in G20 countries are associated with
lower emissions (D’Orazio and Dirks, 202172;). The adoption of climate-related financial policies in those
countries went hand in hand with the development of the financial sector and economic development,
which generally see emissions decrease.

4.3. Climate-related financial sector actions

Investors and financial institutions can take a variety of actions to influence the climate alignment of
finance. Depending on their mandates, expectations, and perceived leverage in their relationships with
investees and borrowers, financial sector actors can focus on different actions to reach their climate-related
targets and implement climate transition plans. Such actions can notably relate to engagement, portfolio
composition, strategy, and governance (as introduced in Chapter 2, Subsection 2.3.2). They can also take
the form of voluntary disclosures (in the absence of or complementing disclosure policies discussed in
Subsection 4.2.1, thereby providing data points to inform assessments and estimates as discussed in
Chapters 2 and 3), as well as litigation, research including in cooperation with think tanks and NGOs among
others (OECD, 2023168)).

Private actions by financial sector actors can be direct responses to climate policy ambition and
implementation or be established in the absence of policies based on voluntary frameworks and soft
guidance. Such frameworks and guidance can come from coalitions, industry associations, and
government-backed processes. For example, the OECD Guidelines for Multinational Enterprises provide
government-backed recommendations to multinational enterprises (both non-financial and financial
corporates) towards responsible business conduct, including in relation to risks and impacts of their
activities on climate change (OECD, 2023169)). Climate-related financial sector coalitions, such as the
Institutional Investors Group on Climate Change (IIGCC), the Net Zero Asset Managers initiative (NZAM),
and the Net-Zero Asset Owner Alliance (NZAOA), provide more specific guidance to asset owners and
asset managers. Examples of coalitions for banks and insurers include Net-Zero Banking Alliance (NZBA)
and Forum for Insurance Transition to NetZero. Members of these alliances combine significant shares of
global assets, as shown in Chapter 3 (Figure 3.12).
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The growing adoption of climate-related targets and plans, as part of broader strategies of financial
institutions, is a key step towards aligning their portfolios with climate goals. Climate-related target setting
and transition planning, based on climate-alignment assessments, set the strategic direction. Emissions
reduction targets have received strong attention both among practitioners and researchers, resulting in
wider adoption and methodological refinement of underlying measurements (CPI, 2024p170;; OECD,
2024i57). Among 941 large global financial institutions (including 629 that are members of Net-Zero
Alliances supported by the Glasgow Financial Alliance for Net Zero (GFANZ)), 42% had adopted a partial
GHG emissions reduction target as of 2023, up from 4% in 2020 (

Figure 4.13). No financial institution in this sample had established a comprehensive emissions target, i.e.,
externally validated and climate-aligned targets, covering 90% or more of the relevant portfolio for both the
near and long term. As targets set by financial institutions contribute to setting the foundation for actions
to be directed towards net-zero transition and climate resilience plans, they are not sufficient in themselves
to reduce GHG emissions and increase climate resilience, especially as they are not legally binding
(McDonnell and Gupta, 2023171)).

Figure 4.13. Disclosure of emissions reduction targets by large financial institutions

m Asset owners ® Asset managers ®Banks ® Insurers = PE, VC and hedge funds
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Note: This data covers 941 large financial institutions, including 629 members of Net-Zero Alliances supported by the Glasgow Financial Alliance
for Net Zero (GFANZ). The indicator describes whether institutions have set clear and comprehensive targets for climate action (primarily
reducing their emissions), whether those are quantitative targets or general, and whether they are disclosed transparently. No target is no
evidence of a climate target. Planned target means a commitment to adopt a target. Initial target is a target has been adopted but it is partial, or
information is incomplete. Partial target is transparently assessed aligned long-term and near-term targets, covering a portion of the relevant
portfolio. Comprehensive target is an externally validated aligned long-term and near-term targets, covering 90% or more of the relevant portfolio.
Source: Authors, based on (CPI, 2024170)).

Climate-related targets and commitments are typically actively pursued through a combination of
engagement activities and portfolio construction practices, including divestment from carbon-intensive
assets and scaled-up investments in climate solutions (NGFS, 2024172;; OECD, 2023(54;; McDonnell and

OECD REVIEW ON ALIGNING FINANCE WITH CLIMATE GOALS © OECD 2024



1107

Gupta, 202311711; NewClimate Institute, 20221173;; PRI, 2021[1741), which are the focus of this section.
Climate-oriented portfolio construction practices to increase climate-aligned activities and reduce exposure
to misaligned activities relate to integrating climate alignment into existing and new investments such as
(re)weighting, positive screening, and explicit funding of climate solutions. Divestment and exclusion from
climate-misaligned activities represent the most drastic form of portfolio (re)construction and are thus
discussed separately. For specific targets and asset classes other activities may be possible, such as
direct management decisions for private equity holdings, e.g., in real estate and SMEs.

4.3.1. Climate-related engagement

Positive climate-related engagement by investors and financial institutions with clients and stakeholders
aims to encourage climate alignment of the financial assets they hold. Investor stewardship, or active
ownership, is “the use of investor rights and influence to protect and enhance overall long-term value for
clients and beneficiaries, including the common economic, social, and environmental assets on which their
interests depend” (PRI, 2023175)). Generally, there are three types of possible engagements: engagement
with investees in the real economy, market engagement with other financial market participants, and policy
engagement with policymakers (NGFS, 2024172)). For policy advocacy guiding documents in the investor
community highlight the importance of aligning policy advocacy by underlying companies with climate
goals advocated for by investors themselves (UNEP FI, 2023}17g)).

Some financial sector actors rely on engagement with investees in the real economy to decarbonise their
portfolios. Investors and financial institutions can in particular engage with companies to encourage or
request them to consider climate change in their business decision-making processes, through direct
dialogue with directors and key executives, shareholder meetings and courts (OECD, 2022;177)). In 2023,
12% of 941 large financial institutions disclosed on engagements with clients and investees positively
influencing climate-related business practices and transparency (Figure 4.14). This share has remained
stable over the past few years, although financial institutions planning to undertake climate-related
engagements have doubled, representing about half of the institutions in the sample in 2023. Still, 32%
disclosed no climate-related engagement activities in 2023.

Engagement can be done independently or as part of a group (such as through coalitions discussed
above). Since requests are more likely to be accepted, the larger the holding of the requesting
shareholders, alliances and coalitions are particularly attractive for actors focusing on stewardship. The
significant increase in institutional investors’ assets under management over the past fifteen years and the
fact that a large portion of their assets tracks or replicates stock market indices have led to institutional
ownership concentration, particularly for large firms (Medina, de la Cruz and Tang, 202217g)). As most
indices are weighted by market capitalisation, they tend to favour large companies over small ones.
Therefore, the holdings of investors that follow these indices are concentrated in fewer and larger
companies (Medina, de la Cruz and Tang, 2022[17s)). Such increasing concentration of ownership and
decision-making in capital markets may have important implications for stewardship actions by these
largest institutional investors.

Climate-related engagement actions can follow available voluntary guidance, but policymakers could do
more to guide good practices of market participants. Existing guidance by coalitions and industry
associations for investors highlights the importance of communicating clear expectations and laying out an
escalation path if expectations are not met (e.g., where implementation falls short of firms’ transition plans
and targets over time), including but not limited to divestments (IIGCC, 2024179). Where consistent with
domestic mandates, policymakers can consider promoting guidance for investors and financial institutions
who wish to engage in climate-aligned investing on the design and implementation of effective engagement
strategies in relation to climate-related factors (OECD, 2022;1s0j).
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Figure 4.14. Disclosure on engagement activities by large financial institutions with clients and
investees

No engagement Planned engagement ~ m Initial engagement ~ ® Positive engagment
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Note: This data covers 941 large financial institutions, including 629 members of Net-Zero Alliances supported by the Glasgow Financial Alliance
for Net Zero (GFANZ). The indicator measures whether the organisation commits to engaging shareholders or clients on climate action and
whether there is evidence of the organisation taking the necessary steps by mandating climate reporting requirements or through active
ownership on portfolio companies. Positive engagement activities are measured by evidence of shareholder authority and voting rights, proven
impact or engagement on business practices and models, with no evidence of negative actions that oppose the transition. No engagement is
no evidence of climate-related engagement actions. Planned engagement is a commitment to engage on climate. Initial engagement is first
steps at engaging on climate (including with suppliers), but possible presence of negative engagement, too. Positive engagement is indications
of (general) positive engagement (including on business practices and transparency), and no negative action.

Source: Authors, based on (CPI, 2024170)).

While climate-related engagement by financial institutions already seems to influence clients’ climate
transparency and target setting, their effectiveness in terms of reducing emissions is assessed as limited.
Initial econometric evidence finds that investor demand for climate-related information results in greater
corporate disclosure and contributes to firms’ decisions to lower future carbon emissions (Kahn, Matsusaka
and Shu, 20241s1; Cohen, Kadach and Ormazabal, 2023(1s2;). Anecdotal evidence also indicates how
investor engagement contributed to the uptake of climate targets among large listed companies (CA100+,
20241831). However, evidence of the effectiveness of engagement actions in reducing emissions is mixed.
While individual cases suggest room for effective pressure and tangible effects (such as the
decommissioning of coal plants), studies on a broader level find varying rates of success of shareholder
climate-related demands being implemented (Koélbel et al., 20201184)). One possible explanation relates to
the cost of implementing the requested change, which is often higher for environmental requests than
social or governance requests, with the latter having a higher observed success rate (Kdlbel et al.,
2020p184). For costly environmental requests, the timing of shareholder resolutions may be particularly
important (van der Kroft et al., 20241s5)). Moreover, the effectiveness of climate-related shareholder
resolutions also varies across jurisdictions (2DII, 20241ge)).

4.3.2. Climate-oriented portfolio construction

Climate considerations can be embedded in all types of portfolio construction practices. Climate-oriented
portfolio construction by investors and financial institutions changes the composition towards
climate-aligned assets and away from climate-misaligned assets. Such practices can range from simple
exclusion of companies that do not align with climate goals to full integration of climate-alignment
considerations into the investment process, governance, and decision-making (OECD, 2020j1s7)).
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Climate-oriented portfolio construction practices notably include:

e Divestment and exclusion, excluding assets that do not align with certain climate objectives.

e Norms-based/inclusive screening practices, which include assets that comply with climate policy
goals, international climate standards or "best-in-class" firms based on climate performance scores.

e Climate-oriented rebalancing practices, which adjust portfolio exposure towards assets with higher
climate performance scores, either through climate-tilted indices or active management.

e Thematic investing, which focuses on specific climate themes (e.g., mitigation, adaptation) which
may prioritise specific climate objectives over maximising financial returns.

e Climate impact investing, which seeks financial returns by targeting non-financial climate outcomes
through active engagement, shareholder activism, or divestment from climate-misaligned activities.

e Full climate-alignment integration, which systematically includes climate risks and opportunities
across all aspects of investment processes, without relying solely on benchmarking or exclusions.

Generally, climate-related disclosure (Subsection 4.2.1) and climate-alignment assessments based on
credible metrics and approaches (Chapter 2) are important information inputs for such practices (OECD,
2020r1877). These practices can be adopted to reduce exposure to risks from potential policy responses to
climate change and/or contribute to the alignment of finance with climate goals. The remainder of this
subsection focuses on divestment and exclusion practices, and climate-oriented tilting practices.

Divestment and exclusion practices

Climate-related divestment policies and exclusion policies are key actions for financial institutions to reduce
exposure to climate-misaligned activities and influence market behaviour, typically following failed
engagement efforts. Climate-related divestment policies are used by financial market participants to sell
or exit from existing carbon-intensive holdings (PRI, 2022;1ss)). Divesting from assets within, but not across,
a sector can send important market signals and enhance the competitive position of best-in-class actors
in the sector. Exclusion policies are guidance and processes by financial institutions to avoid future capital
allocation in emissions-intensive activities in their portfolios.

Divestment and exclusion actions can be motivated by the implementation of targets following failed
attempts to engage and escalate stewardship. OECD principles and standards on responsible business
conduct highlight that, where it is possible, continued relationship and engagement towards improvement
over time is preferable. The need for disengagement should only take place after failed engagement
attempts, where corrective actions or transitions are not feasible, or because of the severity of the adverse
climate impact (OECD, 2023(1s9)). Both types of actions can be done for equity and fixed-income assets,
but differences in asset characteristics can have important implications for the effectiveness of these
actions (NewClimate Institute, 2022173)).

In terms of implementation, climate-related divestment commitments relating to divestment from coal
companies and assets doubled between 2020 and 2023 (IEEFA, 20231s9;; IEEFA, 2023[190]). Estimates of
European pension funds divestment practices find that the majority is not divesting from fossil fuels. As of
2023, 60 (18%) out of 342 large European pension funds adopted fossil fuel-related targets (CPI, 2024 191)).
An earlier estimate for 2019 finds that 129 (13%) of the 1 000 largest European pension funds had publicly
committed to divest or already divested from fossil fuel holdings (Egli, Scharer and Steffen, 2022192)).
Looking at broader ESG practices, some evidence indicates that exclusion policies tend to be relatively
more frequently adopted than divestment policies (NewClimate Institute, 2022;173)).

Despite an increase in the adoption of fossil fuel divestment and exclusion practices and actions, the global
share of financial institutions with such policies remains limited. As of 2022, half of the largest 50 asset
managers and less than a fifth of the largest 50 asset owners had exclusion policies targeted at emissions-
intensive investee companies and clients (NewClimate Institute, 2022;1731). Only about a sixth of them had
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publicly committed to divest or already divested from fossil fuel holdings (NewClimate Institute, 2022;173;).
An analysis in 2024 of 26 large banks found that none were committed to phasing out all financing for coal
activities in line with 1.5°C warming, and only 2 were committed to ending project financing of new oil and
gas fields (TPI, 2024193)). Considering a larger pool of over 941 large financial institutions (including
Alliance members), 46% of them had at least an initial divestment target in 2023, up from 15% in 2020
(Figure 4.15). Only 3% have a comprehensive fossil fuel divestment target, meaning financial institutions
have comprehensive fossil fuel exclusion or phase-out policies or no remaining fossil fuel assets.

Figure 4.15. Adoption of fossil fuel phase out and exclusion goals by large financial institutions

No fossil fuel related goal Fossil fuel related goal planning
Initial fossil fuel related goal(s) m Partial fossil fuel related goal(s)
m Comprehensive fossil fuel related goal(s)

Share offinancial institutions (%)
100 ¢
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Note: This data covers 941 large financial institutions, including 629 members of Net-Zero Alliances supported by the Glasgow Financial Alliance
for Net Zero (GFANZ). The indicator describes whether the institution has announced a clear target to divest from fossil fuels, with a clearly
defined scope, and matched by fossil fuel exclusion policies. No phase out or exclusion goal(s) is no evidence of a fossil fuel related target.
Phase out or exclusion target planning means there is a commitment to adopt fossil fuel related goals. Initial phase out or exclusion goals means
the financial institution has a divestment goal, or other undefined fossil fuel policies. Partial phase out or exclusion goals means the financial
institution has partial or undefined fossil fuel exclusion or phase-out policies. Comprehensive phase out or exclusion goals means the financial
institution has comprehensive fossil fuel exclusion or phase-out policies or has no fossil fuel assets.

Source: Authors, based on (CPI, 202417q)).

The effects of divestment and exclusion practices on reducing GHG emissions are uncertain. While some
evidence finds that divestment policies by banks accelerated coal decommissioning (Green and Vallee,
2024194); Haushalter, Henry and lliev, 2023195]), several trade-offs and potential unintended consequences
need to be considered, notably:

e Divestment and exclusion policies may increase the climate performance of financial institutions
and investors adopting such policies, but they lose the ability to engage with and influence
investees. Excluding investments from hard-to-abate firms removes the possibility to influence
management decisions through engagement (NewClimate Institute, 20221731). Some research
suggests that for any individual financial institution, engagement offers the highest potential to
achieve real-economy impact (Caldecott et al., 2024196]) Or to generate socially desirable outcomes
(Broccardo, Hart and Zingales, 20201971) compared with divestment strategies aiming at affecting
cost of capital or liquidity.
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e Divestment may also result in carbon leakage rather than actual GHG emission reductions in the
real economy. There is an important difference between reducing emissions in an investment
portfolio and reducing emissions in the real economy. Divesting from assets associated with
adverse climate impacts removes the adverse climate impacts of investors’ portfolios without
necessarily reducing the overall impact on society and the environment, in case of purchase of the
asset by another investor, or may in fact slow needed transition in high-emitting assets and sectors
(OECD, 2023169)). The credible threat of divestment, however, may incentivise more rapid actions
on firm side to eventually transition to net-zero emissions.

e Divestment and exclusion policies can affect the cost of capital of financial assets being targeted,
which in turn may reduce the capacity of underlying entities to transition. A wider literature assesses
“sin stocks”, finding that they tend to have a lower stock price and higher cost of capital (Hong and
Kacperczyk, 200919s)). Emerging evidence also shows that divestment pledges can affect the cost
of capital in bond markets and liquidity, even slowing the expansion of certain sectors (Caldecott
et al., 2024196;; Cojoianu et al., 2020p199]). Such conceptual research hypothesised that in this
context, divestment and exclusion policies may be most effective when capital for the affected firms
is not easily substitutable. On the other hand, the lack of capital caused by divestment may prevent
firms from investing in costly mitigation and adaptation projects and thus counteract the overarching
alignment goal (Kacperczyk and Peydrd, 2022200;; Kahn, Matsusaka and Shu, 20241s11).

Climate-oriented tilting practices

Investors following a positive portfolio tilt strategy on climate goals overweigh assets with a better climate
performance in their equity portfolios, typically while maintaining sector weights compared to a target index
or benchmark. They do so by reducing their ownership of climate-misaligned assets and substituting
towards climate-aligned assets (Atta-Darkua et al., 20231201;). Climate-oriented rebalancing practices
remain a small but not insignificant share of financial market practices. In 2021, ESG-related tilts totalled
6% of the investment industry’s assets (Pastor, Stambaugh and Taylor, 2023202)).

Across financial sector actions and investment practices, it remains difficult to assess impacts on GHG
emissions as available data generally does not allow to distinguish whether financed emissions decrease
due to engagement with companies who in turn reduce emissions or due to reweighting towards already
lower-emitting companies and away from emissions-intensive companies. Moreover, portfolio rebalancing
practices are dependent on climate ratings, which are heterogenous across providers (as discussed in
Chapter 2), meaning it is unclear whether such practices are currently contributing to real-economy
decarbonisation (OECD, 2022203)).

Another example of climate-oriented portfolio construction practices is the explicit increase in investments
in “climate solutions” (IIGCC, 2024179)). Impact investors have followed this approach, but studies find
mixed results on their ability to push the capital and financing frontier faced by some green projects (Chen,
2022p204); Cole et al., 2023205); Hartzmark and Shue, 2022206); Kolbel et al., 2020;1s41). For conventional
investors, banks, and asset managers, the mainstreaming of such climate-orientated portfolio construction
remains, in most cases, limited to investment opportunities that fulfil their respective risk-return criteria. An
estimate for large European pension funds finds that only 35 (10%) out of 342 funds adopted climate
investment targets by 2023 (CPI, 2024191}). An analysis in 2024 of 26 large banks showed that 15 had set
specific quantitative targets to increase their total financing of climate solutions (TPI, 2024193)).

Overall, the theoretical underpinning of portfolio construction practices (both negative/divestment and
positive tilting) assumes that financing constraints will result in a higher cost of capital for
emissions-intensive firms and thus, in combination with engagement strategies and escalation processes,
increase pressure to lower emissions. It therefore relies heavily on the responsivity of firms to the cost of
capital to induce climate action. Existing empirical evidence cannot consistently confirm such expectations.
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5 Conclusion: lessons learnt for the

way forward

Achieving net-zero emissions and building resilience to climate change requires aligning finance with such
goals, as emphasised by Article 2.1c of the Paris Agreement. This inaugural edition of the OECD Review
on aligning finance with climate goals brought together best-available information, data and research to
support building the evidence base to design an effective policy landscape that incentivises and enables
reaching this goal. It did so by reviewing approaches to assess the climate alignment of finance, the current
degree of climate alignment of finance, as well as financial public policies and financial sector actions
adopted that may influence the climate alignment of finance.

5.1. Good practices in ensuring the environmental integrity and policy relevance
of climate-alignment assessments

Public policy and private actions to contribute to aligning finance with climate policy goals and avoid
misaligned new investments must be informed by robust assessments of progress towards such alignment.
However, efforts to increase the climate alignment of finance are currently fragmented, in part due to the
absence of a common framework to credibly assess progress. Such assessments need to rely on credible
methodologies and best-available evidence. Against this backdrop, the present review highlighted
significant progress that has been made in assessing the climate alignment of finance, but also several
gaps and greenwashing risks that may undermine climate-alignment assessments.

The review points to five key good practices to ensure the environmental integrity and policy relevance of
climate-alignment assessments:

e Place best-available estimates of finance to activities contributing to or undermining climate
goals in the context of total financial flows and stocks. This needs to be done across all layers
of finance, from real-economy investments to financial assets across asset classes, financial
institutions, and financial jurisdictions.

¢ Rely on a pertinent set of core yet complementary metrics. Across layers of finance, different
metrics highlight different aspects of climate performance. Due to the complexity of climate-
alignment assessments, no silver-bullet metric can credibly and transparently capture all
dimensions. Combining a set of key complementary metrics provides a more holistic and nuanced
assessment of the degree of progress and actions towards climate alignment.

e Transparently disclose underlying methodological assumptions and choices. A range of
complex methodological choices and assumptions influence the results of climate-alignment
assessments of finance. Key climate performance metrics can follow different calculation
approaches. Transparency on these approaches and assumptions facilitates the comparability of
different assessments and analyses of their environmental integrity.
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e Assess the reliability and comparability of input data. The credibility of climate-alignment
assessments is highly depended on the accuracy, granularity, and coverage of underlying input
data, all of which differ depending on the source. Such data can be reported, based on mandatory
or voluntary disclosure practices, or estimated. Moreover, different disclosure policies can propose
different reporting approaches and scope. Increased transparency on data gaps and estimation
methods in disclosures is needed.

¢ Rely on best-available reference points against which to assess climate alignment, that
reflect characteristics of assets and the ambition needed to reach climate policy goals.
Climate-alignment assessments require matching granular data on investment and financing with
climate-related characteristics of underlying assets or actors and analysing the consistency of such
characteristics with existing climate policy goals as reference points. Notably, climate change
mitigation scenarios can provide a credible reference point for target setting and alignment
assessments when the selected scenario can be considered as consistent with the Paris
Agreement, matches the granularity of the financial asset or entity under consideration, and
provides transparency on climate outcomes and underlying assumptions.

Assessing progress towards achieving Article 2.1c of the Paris Agreement also requires assessing the
climate alignment of drivers influencing the climate alignment of finance. Such assessments depend on
the credibility of climate-alignment assessments of financial flows and stocks.

5.2. Actions to better assess and drive climate alignment in finance

Different communities play different roles in informing and influencing assessments of and developments
in the climate alignment of finance, including public policymakers and financial sector participants. Each
community can take a range of actions to enhance alignment assessments, improve the availability and
credibility of data, and more generally support efforts to redirect finance towards aligned activities that
result in progress towards net zero GHG emissions and climate resilience in the real economy. This section
highlights sets of three key actions based on the evidence compiled in this review.

Government ministries, notably economic, environmental, and financial ministries, can influence
assessments and drivers of the climate alignment of finance through a wide set of policy tools. Based on
this review, governments, ideally in coordination across ministries, could:

e Promote disclosure of key complementary metrics that is interoperable across jurisdictions
and considers not only climate-related risks but also the alignment perspective. In doing so,
policymakers need to reflect best-available climate science as well as disclosure and reporting
capacities. Aside from real-economy policies such as economic or regulatory policies, disclosure
policies are one of the main financial policy tools available to governments. Across jurisdictions, a
range of voluntary and mandatory disclosure policies are in place. Their interoperability should be
improved, while maintaining sufficient specificity to avoid greenwashing. Moreover, disclosure
policies need to address financial institutions explicitly, as well as place more efforts on climate
resilience-related disclosure to help build the evidence base for resilience alignment of finance.

e Support climate-alignment efforts through improved availability of granular input data and
reference points that are both tangible and ambitious. Access to granular and accurate data is
essential for scenario development and analysis in the financial sector. Policymakers can provide
mechanisms to support the availability of geography and sector specific data, which is critical to
inform the design of scenarios. For example, they can support improved data in national energy
accounts, as well as, for providers of international development finance, help increase the
capacities of developing countries in this area.

¢ Identify and revise policies incentivising and enabling domestic and international financial
flows going to climate-misaligned activities. A range of real-economy policies remain in place
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that continue to support finance going to activities that are misaligned with climate goals. As the
financial system and real economy are inherently linked, respective policy ecosystems affect each
other. The effectiveness of climate-related financial system policies depends on the effectiveness
of climate-related real-economy policies.

Financial system policymakers, such as central banks, and regulatory and supervisory authorities, focus
on ensuring the stability, efficiency, integrity, and functioning of the financial system. Financial system
policymakers may, depending on their mandates, develop tailored financial sector policies to address
climate risks and, in some cases, address climate alignment of finance explicitly. Considering these varying
mandates, central banks and regulatory and supervisory authorities could:

Collect and, to the extent possible, make publicly available detailed data on finance exposed
to activities misaligned with and contributing to climate goals. For this, financial policymakers
could work together with national statistical offices to develop green finance statistics for
jurisdictions, as per ongoing efforts under the System of National Accounts. Moreover, data
collected for financial stress tests or other risk assessments can be highly relevant to climate
policymakers in the context of alignment assessments and to inform their policymaking.

Develop disclosure requirements of key complementary metrics for financial institutions.
Climate-related disclosure by financial institutions is currently scarce, likely due to the relatively
limited climate-related disclosure requirements for these institutions across jurisdictions globally. A
key set of complementary metrics could provide insights into the climate risks and performance of
financial institutions.

Assess the effects of existing policies. Central banks and regulatory and supervisory authorities
can further assess the effects on core financial and price stability objectives of integrating
climate-related considerations. Additionally, they could, to the extent consistent with their mandates,
consider the impacts of their policies on climate goals.

Investors and financial institutions, including commercial banks, asset owners, and asset managers,
can play a key role in shifting finance towards activities aligned with climate goals. While certain actions
may be mandated or incentivised through policies, investors and financial institutions also have taken
actions voluntarily. Building on this, they can take further actions to support assessments of climate-
alignment in finance, and help drive the transition to net-zero emissions and climate resilience:

Disclose on a broader set of metrics and asset classes in a comparable and transparent
manner. Climate-alignment assessments of investors and financial institutions remain limited.
These actors could voluntarily disclose aggregate volumes of financial flows or stocks in activities
contributing to or undermining climate goals, as well as take part in climate-alignment assessments
organised by government authorities in their jurisdiction(s).

Assess impacts of climate-related actions and unintended consequences of existing
practices. The evidence base on best practices in financial sector actions is still developing.
Financial institutions could consider sharing information on their ex-post assessments of actions
intended in influencing the climate alignment of their portfolios. Such assessments should prioritise
assessing impacts in terms of GHG reductions and improved climate resilience in the real economy.

Explore new ways to increase financial flows to activities contributing to climate goals by
systematically embedding climate considerations in financial decision-making. Beyond
targets, financial institutions need to scale up efforts to shift finance towards climate-aligned
activities, by integrating climate considerations in their investment decision-making and actions
more broadly, rather than only for specific “green” assets. They can also further share experiences
with policymakers on existing and perceived barriers to scaling up climate-aligned finance and to
financing the transition of misaligned activities.
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Data, assessment, and rating providers provide information on which many actions and decisions are
based, including for climate-alignment assessments of finance. They could further:

e Develop assessments across all asset classes and layers of finance to address blind spots.
The development of new metrics and methodologies to assess both finance to activities contributing
to or undermining climate goals can prioritise private equity, corporate loans, as well as
assessments of financial flows and stocks at the level of financial institutions.

o Disclose methodological assumptions and calculation approaches behind available climate
performance metrics and data. Metrics that inform climate-alignment assessments can be
complex. Data and rating providers can rely on a range of methodological assumptions and
approaches. While choices based on different perspectives can be valid, transparency on those
choices is important to enable users to understand advantages and limitations of the data on which
they rely, as well as their applicability for their use case.

¢ Include information on the scope and comparability of available climate-related metrics and
data. Climate performance data used for climate-alignment assessments may be based on different
scopes or disclosed through different reporting regimes. Data and rating providers could provide
further metadata to provide clarity on these elements to users. This should for instance include
information on the type of asset classes and share of total activities within a portfolio that are
covered by the climate metric and assessment being put forward. Such information is critical to
qualify results and avoid their misuse, as well as to reduce risks of greenwashing.

Climate science and policy researchers can play a crucial role in supporting environmental integrity in
climate-alignment assessments of finance. This community encompasses climate scientists, climate
scenario providers, climate policy academics, environmental economists, or sustainable finance
researchers, as well as NGOs, which can contribute in different ways. Three key actions are to:

e Increase the transparency and comprehensiveness of disclosure of climate change scenario
data. Scenarios are key inputs into climate-alignment assessments of finance. To ensure scenarios
used in the financial sector are fit for purpose, further information could be shared by scenario
providers. They could disclose more complete temperature outcome data, with peak and end-of-
the-century temperatures associated with several likelihoods. Increased transparency of country-
level and sectoral-level specificity in their models would also be helpful for uses in finance.

o Develop new approaches to credibly assess the climate alignment for financial asset classes
and layers of finance that are insufficiently covered, including in relation to climate change
resilience. Climate policy researchers can contribute to methodological developments where
approaches are still maturing such as for corporate loans or private equity. They can also provide
crucial independent and third part evaluation of the extent to which existing financial sector
assessments and practices result in real economy impacts. This could include developing evidence
to prioritise metrics and comparing methodological approaches and assumptions.

e Develop theoretical and empirical analysis on the impacts of climate-related policies and
actions. While investors and financial institutions can proactively invest in climate solutions and the
climate transition, their decisions ultimately depend on the credibility and effective implementation
of ambitious climate policies. Such policies, in turn, need to be informed by improved evidence
base, which researchers can contribute to developing such evidence, notably by using emerging
best-available data on the evolution of financial flows and stocks aligned or misaligned with climate
mitigation policy goals, and by conducting trial and pilot studies for climate resilience. Both empirical
analysis where policies have been adopted and theoretical analysis on policies that could be
adopted can help support building an effective policy landscape.
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