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Addressing climate change data needs: the global
debate and central banks’ contribution

David Nefzi, Jolien Noels, Romana Peronaci, Christian Schmieder, Unal Seven, Omer
K Seyhun, Bruno Tissot and Elena Triebskorn’

Executive summary

Improving climate risk data has become a universally acknowledged imperative.
This priority is shared by central banks, which in recent years have been actively
exploring ways to enhance their policymaking frameworks to better address the
impact of climate change. The focus has been on assessing the broad spectrum of
data-related issues and developing adequate solutions.

While important initiatives are under way at both national and international levels
to identify and address climate risk-related information needs, significant
challenges remain in terms of data availability, reliability and comparability.
Data gaps are particularly pronounced for forward-looking indicators of physical
climate risks, as well as for the assessment of progress associated with net zero
transition policies.

Moreover, the climate risk landscape is constantly evolving, indicating that
environmental impacts will materialise gradually over time and may follow non-linear
patterns. Climate risk outcomes will depend on the development of both physical
risks (such as increased flooding and heatwaves) and transition risks (such as bank
exposures to carbon-intensive sectors). These outcomes will be influenced by
evolving national priorities, which will, in turn, significantly affect policies and
progress.

The identified data-related challenges call for ambitious statistical strategies
to successfully bridge existing data gaps. While information should be available at
different aggregation levels to reflect the variety of stakeholder needs, specific
attention has to be given to developing global climate metrics that are essential for
rigorous impact and policy evaluation. Ideally, such metrics should be publicly
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(david.nefzi@banque-france.fr); Economist/Policy Analyst, Environment Directorate, Organisation for
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Economic Research Department, The Central Bank of the Republic of Turkiye (CBRT)
(unal.seven@tcmb.gov.tr); Chief Specialist, Structural Economic Research Department, Rating and
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available, reliable, comprehensive and comparable. Furthermore, the importance of
exchanging national experiences in addressing a truly universal issue like climate
change cannot be overstated. This serves as a reminder that global progress cannot
be achieved without active and close cooperation between critical national and
international stakeholders.

Central banks have already taken many steps to address climate data issues,
leveraging their unique perspective as both producers of official statistics and users
of robust and trustworthy evidence in fulfilling their public mandates. A driving factor
is that climate change is expected to gradually affect their core policies, especially in
the areas of monetary and financial stability, as well as their roles as asset and reserve
managers and supervisors of payment systems. In particular, climate change may
affect inflation by disrupting supply chains, reducing output in key sectors such as
agriculture and increasing overall production costs. Additionally, both transition and
physical risks could pose significant challenges to the pursuit of central banks’
financial stability mandates. Climate risk is also a crucial consideration for central
banks tasked with the microprudential supervision of financial institutions, potentially
necessitating a revision of regulatory frameworks to ensure that vulnerabilities in the
financial system are properly identified, monitored and mitigated. Lastly, a growing
number of central banks are taking specific policy actions to support the development
of green finance as a means of mitigating the impact of climate change.

Looking ahead, and reflecting theirimportant roles in today’'s economies, central
banks can be instrumental in spurring global efforts to overcome climate data
gaps. They are well placed to take stock and make sense of the growing related data
available from different sources and in various formats. They can also more actively
contribute to the compilation of necessary analytical indicators, particularly in the
context of their oversight role of the financial system. Additionally, central banks have
been actively fostering coordinated data work on climate risk within national data
ecosystems, especially in collaboration with their counterparts in national statistical
offices.

In addition, a key part of central banks’ efforts to close climate risk-related
data gaps will continue under the umbrella of international initiatives,
employing a multifaceted approach. A first objective is to finalise data compilation
exercises organised globally, particularly in the context of the G20 Data Gaps Initiative
(DGI). A second focus is to develop common methodologies and experimental
indicators, including forward-looking ones, by promoting harmonised statistical
frameworks and practices. Third, enhanced information-sharing (including data,
frameworks and methodologies) is essential for accurately assessing the
environmental footprint of economic activities in today’s globalised world. Lastly,
technological innovation offers promising solutions to overcome climate-related data
gaps, and central banks have been playing an active role in utilising new data sources
and tools in this endeavour.

1. Introduction

There is widespread recognition of the need to facilitate the exchange of experience
between the various stakeholders involved and the general public on the challenges
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and prospective solutions that can enhance climate resilience strategies, with a
primary focus on bridging existing and large information gaps.

In this context, improving climate risk data — and data on a wider range of
environmental, social and governance (ESG) topics more generally — has become a
universally acknowledged imperative. This priority is shared by central banks which,
in recent years, have actively considered ways to enhance their policymaking
frameworks to better tackle the impact of climate change, identify a broader spectrum
of data-related challenges and develop potential remedies in close coordination with
all involved stakeholders (IFC (2022)).

Indeed, important ongoing initiatives, both at the national and international
levels, are contributing to identify and address climate risk-related data needs.
These initiatives focus, in particular, on better measuring the climate impact of
economic activities, monitoring the contribution of climate finance and government
expenditure to mitigate climate change, and developing forward-looking physical
and transition risk indicators.

Yet key data challenges remain, not least because the climate risk landscape
and national priorities are constantly evolving. First, this calls for clear and ambitious
statistical strategies for successfully bridging existing information gaps — by
developing adequate methodological concepts and technical solutions, identifying
the most relevant indicators, developing international collaborations to concretely
make progress on data collections and ensuring that policy actions can effectively
benefit from the information revealed by these data.

Second, the exchange of national experiences is essential for tackling a truly
global issue like climate change. For its part, the central banking community has
worked to identify best practices in adopting climate risk resilience and data
initiatives, integrating internationally recognised methodological concepts, extracting
insights from the information collected and developing adequate, evidence-based
policy actions.

Lastly, global progress cannot be achieved without active cooperation
between critical national and international stakeholders — especially multilateral
institutions, central banks, financial regulators, finance ministries, statistical offices,
academia and the private sector — in their efforts to address climate risk data issues
and adopt broader climate risk strategies. Such cooperation can, in particular, be very
effective to better leverage innovation collectively so as to benefit from the growing
availability of innovative data sources and artificial intelligence (Al) techniques.

It is in this context that the Irving Fisher Committee on Central Bank Statistics
(IFC) of the Bank for International Settlements (BIS) organised a dedicated workshop
on "Addressing climate change data needs: the global debate and central banks’
contribution” with the Central Bank of the Republic of Tirkiye, the Bank of France and
Deutsche Bundesbank in May 2024.2

This overview aims to shed light on the various issues highlighted above,
benefiting from the unique perspective of central banks as both producers of
reference official statistics and users of robust and trustworthy evidence to

2 The workshop built upon previous IFC work in this area (IFC (2021)).
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support their policies. It starts with a discussion of why central banks need climate
risk-related data (Section 2) and a review of the most pressing information gaps
(Section 3). It then analyses the various possible contributions of central banks in
supporting national strategies for overcoming climate risk data gaps (Section 4) and
takes stock of the main international initiatives pursued in this context (Section 5).
Finally, looking forward, it provides a brief overview of the possibilities offered by new
data sources and innovative techniques (Section 6).

2. Why do central banks need climate risk-related data?

Central banks around the world are increasingly recognising the need for robust
evidence to assess climate-related risks in pursuing their public mandates
(Tamez et al (2024)). The reason is that climate change is expected to gradually affect
their core policies, especially in the areas of monetary and financial stability, in
addition to their activities as asset and reserve managers. Climate risk is also an
important factor to consider for those central banks tasked with the microprudential
supervision of financial institutions such as commercial banks or insurance companies
(Dafermos (2021)). Lastly, a growing number of central banks are taking specific policy
actions to support the development of green finance as a means of mitigating the
impact of climate change (Graph 1).

Central banks’ activities related to climate change Graph 1

Impact on financial stability

What is the potential impact of
climate change on the economy
and the financial system?

How to ensure financial stability
in the face of physical risks and
transition risks?

Monetary policy

How should central banks adjust
their monetary policy
instruments to account for
climate-related and
environmental risks, including
exposures of their own balance
sheets?

Supporting Transition

What measures can central
banks take to support an
orderly transition to a carbon-
neutral economy, and how can
they balance short-term
transition costs against long-
term benefits

Economic analysis and policy
advice

What are the economic
implications of climate change
and the transition to a carbon-

neutral economy (incl mitigation
policies, monetary policy
transmission)

Supervision

What changes are needed in our
regulatory frameworks to
encourage financial institutions
to adequately manage their
climate-related risks

Green Finance

How can central banks promote
green finance and the
development of financial
products that support
sustainable economic activities

Source: Fortanier (2025).

Climate risk and monetary policy

Climate risk can have significant implications for monetary policy, particularly
reflecting the expected impact of supply-side disruptions and (structural) changes in
economic activity on inflation. Extreme weather events such as droughts, hurricanes,
flooding and wildfires can reduce agricultural output, disrupt supply chains or
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damage infrastructure, leading to higher costs for the production of various goods
and services, at least on a transitory basis (Box A and NGFS (2021)).

Box A
Economic implications of climate risk

Climate change poses the risk of large economic shocks, potentially affecting nearly every sector. In particular,
extreme weather events, rising sea levels and shifts in climate patterns may have adverse effects on physical
infrastructure and on the production of specific goods, in turn undermining economic performance. While costly
mitigation measures could provide some relief and protect economic agents from excessive losses (though their
insurability conditions may worsen), businesses may face an increase in their ongoing operational costs. They would
also have to deal with a higher degree of uncertainty, associated for instance with potentially disrupted supply chains
in specific sectors and more volatile market conditions generally. Governments may also have to spend more on both
prevention and disaster response, putting further pressures on public resources. Lastly, climate change could also
amplify credit risk, as extreme weather events and long-term climate shifts would impair borrowers’ ability to repay
loans, especially in vulnerable industries/geographical areas, in turn giving rise to potentially large financial stability
issues.

Specific segments of the economy, such as agriculture, are likely to be markedly affected by climate
change. For instance, recent estimates suggest that the impact of climate change on wheat production in Tirkiye
could be quite large, as it will suffer from evolving rainfall patterns and extreme temperatures. For example, excessive
heat and drought, especially during the spring and summer months, may significantly reduce crop yields and food
security in the short, medium and long term. The extent of their impact will depend on the climate scenario and time
horizon, with possible important underlying non-linearities. Timely and detailed climate data, such as temperature
and precipitation trends, will therefore be essential for carefully monitoring the consequences of climate change on
agriculture.

Moreover, the economic and financial systems are highly interconnected, making any assessment and
mitigation of climate change a complex task. For example, a recent analysis of Poland’s banking portfolios shows
that the share of credit exposure to greener sectors has risen slightly over time, with a parallel fall in “dirty” exposures.
At the same time, banks’ exposure to environmental, social and governance (ESG) transition risks has remained
substantial, and an important share of climate-sensitive loans could raise operating costs for banks, reduce asset
values and worsen borrowers’' creditworthiness. These findings, which are consistent with studies about other
countries, matter not only at the level of the individual financial institutions involved, which have to manage their
climate-related exposures and refine their business strategies accordingly, but also from a more macro-financial
stability perspective.

Another important factor to consider is the impact of policy responses to climate risk. In the European
Union, for instance, one critical development has been setting up the Carbon Border Adjustment Mechanism (CBAM),
which will impose tariffs on carbon-intensive imports by 2026. This mechanism could raise production costs and
disrupt global trade patterns, leading to new challenges in specific sectors/areas.

The above examples suggest that climate risk may extend far beyond environmental concerns into
economic realities, posing deep challenges in terms of development as well as financial and monetary stability.
National policy responses will also matter greatly, including through their global repercussions. In any case, access to
comprehensive climate-related data will be essential for identifying the risks involved, assessing potential
macroeconomic impacts and guiding policy responses.

At the same time, the shift to a low-carbon economy could also be associated
with more lasting shifts in price levels over the coming decades, driven by factors
such as a marked rise in carbon pricing, substantial public infrastructure investment,
including the development of new energy sources, and the introduction of new
regulations. These factors may put persistent upward pressures on production costs,
particularly in carbon-intensive industries, and thus on consumer inflation. Hence,
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climate change may be a relevant factor challenging central banks’ ability to maintain
price stability in the longer run.

Moreover, climate risk introduces uncertainty that complicates decision-
making. Should inflationary pressures from climate-related disruptions become more
frequent, central banks may need to adjust their policy frameworks, for instance to
better take into account the impact of supply side shocks in addition to the more
traditional focus on demand side factors (Ehlers et al (2025)). Furthermore, climate
considerations may need to be integrated into inflation-targeting frameworks, not
least to properly address potential short-term inflationary shocks due to changes in
price levels caused by structural adjustments in the economy (Bolton et al (2020)).
And climate risk may also influence the design of central banks’ monetary policy
operations, for instance as regards their asset purchase programmes and collateral
frameworks, as suggested by the experience of the European Central Bank (ECB
(2023)).

All in all, the evolving impact of climate change on inflationary prospects
may call for a fundamental review of central banks’ tools and objectives to
maintain monetary stability. Inaction could raise the risk of prolonged periods of
price volatility, challenging central banks’ credibility and effectiveness in achieving
their public mandates (NGFS (2021)).

Climate risk and financial stability

Climate risk may also pose significant challenges to the pursuit of central banks’
financial stability mandates (eg Campiglio et al (2018)). Specifically, physical risk
events® — such as extreme weather conditions — can lead to asset devaluations,
insurance losses and borrower defaults, particularly in those sectors highly exposed
to climate change, such as real estate, infrastructure and agriculture. For instance,
rising sea levels and flooding may reduce the value of properties in vulnerable areas,
increasing credit risks for banks that own related specific assets or are indirectly
exposed to corresponding loans. Meanwhile, transition risks — eg those stemming
from shifts in government policies, technological advancements or changing
consumer preferences — could lead to a rise in stranded assets, particularly in fossil
fuel-intensive industries. The reason is that companies with high carbon footprints
may suffer from unanticipated or premature write-downs, lowering equity valuations
as investors reallocate capital towards greener alternatives, in turn raising potential
instability in financial markets (Bolton et al (2020)).

To address these risks, central banks as well as other financial authorities are
increasingly incorporating climate risk analysis into their financial stability
frameworks, with both a macroprudential and microprudential perspective. At
the macro level, they are developing scenario analyses for assessing the resilience of
the overall financial system in the face of possible climate-related shocks. At the micro
level, they are monitoring and identifying the vulnerabilities of individual banks or
insurers under different climate scenarios. The aim is to better understand potential
pressure points in the financial system and take proactive supervisory measures to

3 The consideration of physical risks by central banks has been discussed by Raga et al (2024), for

example.
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mitigate solvency risks when deemed appropriate (see ECB (2023) and Board of
Governors of the Federal Reserve System (2024)).# Insights gained on the implications
of climate change at the macro and micro levels may call for a careful review of the
existing macroprudential and microprudential frameworks. Additionally, climate-
related disclosure requirements for market participants would need to be refined
further to enhance the quantity and quality of information available to authorities,
financial investors and other stakeholders.

Supporting the development of sustainable finance

A growing number of central banks are taking specific actions to support the
development of sustainable finance and, as an essential step, the availability of
related data. The reason is that tracking financial investments in more
environmentally friendly activities can be essential in assisting private and public
agents to take informed decisions and make progress in achieving internationally
agreed environmental commitments. In this context, attention is being placed on the
promotion of green finance, with the aim of increasing the use of dedicated financial
instruments (green bonds, equities and investment funds) to support sustainable
development priorities.

While green finance is still not well captured in existing macroeconomic
statistical frameworks, important initiatives are under way. In particular, central
banks in many jurisdictions have been making use of their large-scale security-by-
security (SBS) databases to identify financial instruments such as green bonds and
sustainability-linked bonds in a very granular way (IFC (2024b)). These databases
make use of precise information both in the issuance and stock of debt instruments,
which can be essential for policymakers to understand the scale, sources and direction
of green financing. There is also increasing recognition of the need to better identify
and measure green equity, at least with regard to listed corporate shares, and also
to facilitate assessment of the environmental impact of the global supply chain,
especially through foreign direct investment (FDI) (Box B).

Important work is under way to develop a more standardised methodology
for compiling statistics on green finance. At the European level, the ECB has set
up a framework to measure green equity securities using two keys SBS databases,
namely the Centralised Securities Database (CSDB) and the Securities Holdings
Statistics Database (SHSDB). The approach relies on the identification of granular
securities through attributes such as issue dates, security status and type of climate
finance debt instrument, following the methodological guidance provided in the
context of the System of National Accounts (SNA).® It shows that the outstanding

Several other central banks, including the Bank of England, have undertaken financial stability
analyses that integrate climate risk considerations.

> As reflected in the Handbook on Securities Statistics (HSS), with due consideration for the new
methodological advancements developed in the 2025 revision of the international statistical
standards. In addition, the approach has taken into account various initiatives — eg Climate Bonds
Initiative (CBI) Climate Bonds Standards, International Capital Market Association (ICMA) Green Bond
Principles, ICMA Social Bond Principles, ICMA Sustainability-linked Bond Principles, ICMA
Sustainability Bond Guidelines or the European Green Bond Standard. The main objective is to
identify the following characteristics: issuer sector, currency of denomination, maturity, interest rate
type, type of climate finance security, assurance level and climate bonds standard.
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amount of green securities in the euro area has nearly tripled in the past few years
(Graph 2, left-hand panel).® The data also reveal a high degree of reliance on
independent evaluations of the data reported (“external assurance”), with about 90%
of these securities benefiting from second-party certification (Graph 2, right-hand
panel).

Box B
Measuring FDI's carbon footprint

Climate risk-related data are usually analysed on the basis of the economic units that are located in specific
jurisdictions, not least because they are used for supporting policy decisions taken by national authorities. Yet, such
a “residency-based” approach may be too restrictive to assess climate risk which, by definition, has a global
dimension. In particular, the climate data disclosed by corporate groups in their financial statements are provided on
a "nationality basis” that typically spans across national borders, not least because of the foreign activities that take
place outside the jurisdictions of the controlling parents (Tissot (2016)).

In this context, increased attention is being put on assessing the impact of the global value chain and in
particular on the role of foreign direct investment (FDI) on climate-related issues (Duan and Jiang (2021)). On
the one hand, FDI can help to reduce greenhouse gas (GHG) emissions by facilitating the transfer of greener
technologies (“pollution halo hypothesis”). On the other hand, FDI can also lead to the use of pollution-intensive
technologies in countries with lower environmental standards, increasing carbon emissions (“pollution haven
hypothesis”).

Addressing these issues calls for adequately measuring FDI's carbon footprint, but this is challenging and
mostly done at the aggregate level in practice. For instance, work undertaken in the context of the third phase of the
G20 Data Gaps Initiative (DGI-3) has underscored interest in using macro-level data (eg on gross fixed capital
formation) and multi-regional input-output tables to split aggregate carbon emissions by FDI breakdowns.

But more granular methods can be promising alternatives to aggregate approaches. For example, a
measurement of both inward and outward FDI carbon footprints has been conducted for France using granular data
on listed companies’ GHG emissions (collected from commercial data providers) combined with a financial data set
from the Bank of France and direct investment enterprises data from the French National Institute of Statistics and
Economic Studies (INSEE) and the European Central Bank. GHG data for the other, unlisted companies were inferred
from their parent groups’ characteristics. The study found that the carbon footprint of inward FDI is lower compared
with outward FDI, likely due to France's strong reliance on low-carbon nuclear energy.

Substantial conceptual work remains to be done to tackle existing data limitations. These include
inconsistencies in GHG emissions disclosed in corporate reports, the lack of carbon efficiency data for many countries,
especially in developing regions, and the limited information available on the foreign affiliated entities of global
groups. Addressing these issues calls, in particular, for improved international coordination in developing and
validating the necessary methodologies and models.

6 The global issuance of climate finance debt securities has surged to over USD 500 billion annually

over the past decade (IMF (2024)).
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Euro area holdings of climate finance debt securities Graph 2

All self-labelled climate finance debt securities Climate finance debt securities with an SPO
BN Green Sustainability N Sustainability-linked = Share of total holdings (right-hand scale)
1,200 n il 6
fi I m
pm B
800 / 4
400 I I I | | | | 2
0 I 0
g PSP TS o & PP PSS F S
VI | I L R P L P B R PO sl B P B I L P B R vl
S S S S S S S A A S VR S R 2 s R i,

Left-hand scale (for all bars, in both the left- and right-hand panels): EUR billions, outstanding amounts at face value; right-hand scale:
share of climate finance debt securities with a second party opinion (SPO) in all debt securities held in the euro area, in per cent (black
line).

Holdings refer to all (ie self-labelled) climate finance debt securities (left-hand panel) and to those with an SPO (right-hand panel).

Source: Fusero et al (2025).

3. Climate risk data gaps

Data availability, reliability and comparability issues

Dealing with climate-related risks calls for having adequate information
available at different aggregation levels, reflecting the variety of use cases at stake.
At the micro level, financial and non-financial companies are asked to compile and
disclose specific climate-related reports to meet evolving reporting standards or
regulations, including for supervisory stress tests (Mohan (2024)). Such granular
insights can also be used to support the measurement of the carbon content of
economic output by sectors, a key element for monitoring the implementation of
national climate objectives, such as those outlined in the Paris Agreement (IFC
(2024a)). And, at the global level, there is an urgent need for more common,
comprehensive and publicly available reference data for aggregate country emissions
(eg OECD (2024)).

Irrespective of the granular or aggregate levels considered, three main
challenges are faced in addressing the various stakeholders’ climate-related data
needs (Graph 3). These challenges relate to:

e data availability;

¢ data reliability; and
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e data comparability.

These three challenges are particularly pronounced for forward-looking
indicators of physical climate risks as well as for assessing the risks and opportunities
associated with net zero transition policies (NGFS (2022)).

Addressing climate-related information needs — main data challenges Graph 3

Data availability

Coverage, granularity,
accessibility.

Quality, auditability,
transparency.

Harmonised data labels,
taxonomies, identifiers.

Source: Izmir workshop on “Addressing climate change data needs: the global debate and central banks' contribution”.

First, as regards data availability issues, there are significant gaps related to
non-listed financial instruments and, more generally, for assessing risks in
emerging markets and developing economies. While adequate climate-related
financial analyses require detailed, entity-level or asset-level insights, actual data
collections often focus on listed instruments (equities and bonds), ie information that
is readily available in the public domain. At the same time, other key asset classes,
such as loans and private equity, are often blind spots. Moreover, even for well
covered financial instruments, such as listed corporate debt securities, climate-
relevant data collection is geographically uneven, with far greater availability for
Europe and North America compared with the Asia-Pacific and Latin America regions,
and even more so with Africa.

Addressing these availability gaps calls for enhanced corporate disclosure
requirements and capacity-building efforts. There are already (quasi-) mandatory
firm-level disclosure initiatives by the International Sustainability Standards Board
(ISSB) at the global level, with additional complements across jurisdictions, for
instance the Corporate Sustainability Reporting Directive (CSRD) in the European
Union. Additionally, simplified disclosure requirements have been developed in
various places to facilitate data collections from small and medium-sized enterprises
(SMEs) (ADB (2025)). Specific actions have also been taken to strengthen climate-
related disclosure at the firm level, for instance in the context of the Corporate Climate
Governance (CCG) Facility of the European Bank for Reconstruction and Development
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(Haralampieva and Chawla (2024)). In this context, emerging data sources and
technologies, such as geospatial data and Al/machine learning-assisted analytics, will
likely play an increasingly important role to help bridge climate-related disclosure
gaps. For example, satellite data are already being used to support the monitoring of
methane emission reductions and assess physical climate risks at the asset level (see
Section 6).

A second key challenge relates to the reliability of climate-related data,
which is essential for supporting meaningful policy action, including by
correctly identifying aggregate risks and preventing the provision of misleading
information to investors (ie greenwashing). From this perspective, metadata
transparency and the credibility of underlying methodologies are crucial, yet often
lacking. For example, the quality of data on carbon offset markets’ is notoriously
weak, not least because the necessary methodological concepts are still being
developed, implying that companies’ climate offset pledges often lack transparent
metrics and targets. This calls for providing clear guidance, standards and certification
to ensure the reliability of related data and analyses.

Third, comparing climate-related data across jurisdictions, sectors and
entities can be challenging due to different assumptions and design choices. A
primary example is the reconciliation of climate ratings across various data providers,
as they tend to adopt different methodological approaches when scoring the degree
of sustainability of financial instruments. For example, Graph 4 displays the climate
alignment ratings for eight selected corporates, illustrating that such evaluations vary
widely. These differences can stem from different choices in the metrics considered
themselves (eg absolute vs intensity-based emissions), the time focus (short or long
term) and the emissions coverage (eg scopes 1, 2 and 3),8 all of which can significantly
influence the resulting assessments (Noels and Jachnik (2022)). Ensuring transparency
regarding these factors is essential to support “apple-to-apple” comparisons. At the
same time, further work should be pursued by the international community to
converge towards interoperable taxonomies and sustainability disclosure standards
as a key foundation for enhancing the comparability of the underlying data.

Carbon credits, also known as carbon offsets, are permits that allow the owner to emit a certain
amount of carbon dioxide or other greenhouse gases. See Advisory Expert Group on National
Accounts (2022) for planned enhancements to the recording of emission trading schemes in the SNA.

For a description of these concepts, see Box B in IFC (2024a).
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Climate ratings vary widely across rating providers Graph 4
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The graph displays typical climate alignment ratings for eight listed corporates, illustrating that such evaluations can vary widely across
rating providers. For example, provider 1 comes to a fairly favourably conclusion for companies D to F, suggesting alignment with a
scenario of a global rise in temperatures by 1.5 degrees Celsius in 2050, but not for the other companies (assessed as “not aligned” with
even a two-degree scenario). In addition, data gaps matter, as they impair the consistency or prevent the assignment of ratings (for
instance here with provider 3 for company A).

Source: Noels and Jachnik (2025).

Measuring physical and transition risks: a long way to go

The measurement of physical risks is a case in point, illustrating the importance
of climate risk-related data gaps. Ideally, physical risks should be measured at the
asset level. However, such granular data do not exist in many places; and when they
do exist, it is difficult to allocate assets to their ultimate owners. Certainly, some micro
information is already collected to study specific types of climate-related risks at the
local level (eg flooding risk or the impact of storms), sometimes through the use of
innovative information sources or tools (Section 6). Yet a common feature across
jurisdictions is the absence of precise data to support broader analyses covering
different risk types across geographical areas. Because of these shortcomings,
physical risk analyses tend to rely in practice on a mix of micro and aggregate data.

A second key information gap relates to transition risk analyses, reflecting
both data availability and modelling challenges. Indeed, developing forward-
looking climate transition risk metrics has proved to be a complex exercise, reflecting
disparities in the information available on transition effects data as well as in the
methodologies applied across regions and sectors (Félez de Torres et al (2025)). As a
result, estimating the impact of transition risk for the financial industry is usually a key
challenge for central banks and supervisors alike (Jung et al (2025)).

In addition to the above gaps, important challenges relate to the actual
modelling and analysis of physical risks (Box C). These challenges are visible when
one tries to assess the combined effect of physical and transition risk over extended
periods of time, a key element for developing comprehensive climate risk scenario
analyses — for example to simulate short- and long-term impacts for banks
(Schmieder et al (2025)).
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Box C
Analysing physical risks: the need to go granular

The analysis of physical risks is evolving rapidly, leading to new data requirements at the aggregate and more
granular levels. For example, a recent multi-country study examined economic losses from floods and tropical
cyclones under alternative scenarios, suggesting a significant increase in damage rates by 2050, particularly in small
island nations and vulnerable regions such as the Caribbean, Southeast Asia and East Africa. This underscores the
necessity of having robust forward-looking indicators to anticipate the physical impact of climate risk and inform
policies accordingly.

In particular, sufficiently granular data are needed to avoid relying on aggregate calibrations that can be
misleading. Indeed, a recent analysis shows that neglecting granular asset-level data in the case of Mexico can lead
to a significant underestimation of portfolio losses and the mispricing of tail risks, in turn undermining investment and
policy decisions.

Granular data are also helpful to support the identification of financial transmission channels of physical
risk. For instance, a study conducted in France found that micro-level information was key to pinpointing the precise
localisation of physical assets exposed to floods and differentiating consequences for their owners and those
occupying them. Such precise insights can be particularly valuable for countries lacking the capacity to develop
sophisticated climate simulation exercises independently.

4. The role of central banks in national strategies for
overcoming climate risk data gaps

Reflecting their important roles in today’s economies, central banks are well placed
to take stock and make sense of the growing climate-related data already available
from different sources and in various formats. However, closing existing information
gaps may also call for a more active role on their part, not least in the context of their
oversight of the financial system. Lastly, central banks have been actively fostering
coordinated data work on climate risk within national data ecosystems.

Making sense of the available information

What should the role of central banks be in national strategies to close information
gaps related to climate risk? One option is to leverage the wide range of available
data and alternative indicators, especially those to which they are exposed in
conducting their various activities, so as to be able to develop a comprehensive
perspective. The underlying reasoning is that the different data inputs at hand have
their own strengths and limitations and can thus provide complementary insights. For
example, absolute emissions metrics are directly relevant for assessing national
carbon reduction plans and the cumulative climate impact. In contrast, emissions
intensity indicators are useful indicators for analysing reduction efforts. Other
meaningful metrics can shed light on a range of issues, such as climate adaptation
strategies, supply chain characteristics, the impact of investors' decisions or related
shifts in the portfolio composition of financial assets. In particular, the gathering of
even anecdotical information can provide useful inputs on forward-looking capacity
and capital expenditure plans.
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The above suggests that authorities such as central banks have a key role to
play to facilitate the gathering of all existing information and the identification
of the core set of complementary metrics needed to overcome climate information
gaps. In addition, they can set the direction for future enhancements in the global
statistical infrastructure, in particular by emphasising the need for more data
standardisation, the development of forward-looking metrics that are crucially lacking
and the strengthening of scenario analyses.

A more direct role for central banks?

Closing existing information gaps also calls for developing new, more suitable data
collection exercises needed to manage climate-related risks and support the
transition to a sustainable economy. Though this can require substantial resources
and time, central banks may play a useful role and provide the necessary impetus
for developing a more solid data foundation to support evidence-based policies
for tackling climate risks.

In particular, experience shows that central bank statisticians have been
able to directly contribute to closing data gaps at the national and international
levels, including by leveraging new models and innovative technologies and relying
on a wide range of information sources (Jahangir-Abdoelrahman and Tissot (2023)).
Apart from such compilation efforts, the focus has also been on dissemination, as
central banks have been developing dashboards and repositories to facilitate public
access to climate data and share their findings with a broader audience. They have in
addition worked on addressing existing obstacles in data access and sharing.

Besides, central banks have an important role to play in boosting
conceptual advancements, including by establishing reference information
(metadata) and developing adequate methodologies. For instance, the development
of new imputation methods and the clarification of interpretations have paved the
way for a more accurate assessment of climate-related financial indicators in certain
places. Efforts have also been made to include carbon accounting in the value chain
(IFC (2024a)) and to provide reporting agents with more guidance on related
methodologies and tools (BCBS (2024)).

Reflecting the above, various central bank initiatives have been under way to
actively bridge climate-related data gaps, including in many emerging market
economies (Box D). For instance, Bank Indonesia is fostering the establishment of a
comprehensive data repository on the volume and type of green financial
instruments. Such information can be essential for monitoring progress in the
development of sustainable finance in the country and also to support the
introduction of green incentive supervisory tools (eg the increase in loan-to-value
ratios for green mortgages and the lowering of required down payments for electric
vehicle loans). Similarly, a project led at the Central Bank of Malaysia simulates
flooding scenarios and urban heat island effects, both very relevant climate-related
risks, while initiatives in Saudi Arabia include the development of metrics to measure
the transition to a low-carbon economy, supported by satellite data. Turning to
Angola, the central bank has gradually been incorporating ESG sustainability
information into its policies and processes.
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Box D
Central banks at the forefront of initiatives to close climate data gaps — an illustration

Many central banks throughout the world are leading national efforts to close climate data gaps, not least to support
their policy decisions and spur sustainable finance. For instance, Bank Indonesia is collecting data on sustainable
finance, including green mortgages, electric vehicle loans and sustainable bond holdings. A parallel project aims to
identify green debt securities using novel methods (eg text mining, machine learning classification algorithms) and
leveraging partnerships with data providers. In parallel, the Indonesian Financial Services Authority has initiated
projects to report bank loans based on the Sustainable Finance Taxonomy and mandated banks to disclose scope 3
emissions. Authorities have also been focusing on the adoption of the Task Force on Climate-related Financial
Disclosures (TCFD) framework and on expanding industry data partnerships to improve information transparency in
sustainable finance. Lastly, better data will facilitate the monitoring of macroprudential liquidity policies that have
been adjusted to accelerate sustainable financing and meet international climate agreements (Graph D1).

Climate data and national efforts to develop sustainable finance: the example of

Indonesia’s macroprudential liquidity policies Graph D1
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Malaysia, which is ranked fifth in the Asian region in terms of the economic impact of flooding, faces significant
risks from rising temperatures and sea levels in the future. Projections suggest a significant increase in surface
temperatures and a rise in sea levels of around 0.7 metres by 2100, impacting various sectors. In this context, the
Central Bank of Malaysia launched a Joint Committee on Climate Change in 2022, co-chaired with the Securities
Commission. A key project was the setting up of a platform integrating climate and environmental data within the
existing financial sector information framework, allowing for the linking of flood scenarios and urban heat island
effects to socio-economic risks.

Turning to the Arabian Peninsula, the Gulf Cooperation Council (GCC) has developed a Circular Carbon
Economy index to support its regional transition finance plan. This index helps policymakers assess and compare
countries’ performance and potential in achieving climate goals and is based on various indicators comparing oil and
gas producers’ progress in achieving the objective to reduce, remove, recycle and reuse. Other data initiatives include
the use of satellite information for measuring greenhouse gas emissions.
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A final example is related to the National Bank of Angola’s plan to incorporate the wide range of sustainability
indicators into its policies and processes. Key challenges are related to capacity-building among internal staff, the
creation of adequate databases and the conduct of climate stress tests to inform policies. The central bank also plays
a key role in facilitating data cooperation between regulators, supervisors and market participants, and has established
several principles in this context (Graph D2). A key driving factor was the recognition that the availability of relevant
climate risk data is essential to support the following three main action points:

e  The establishment of sustainability principles for the financial system in regulatory and supervisory policies,
in line with international standards (eg Basel Ill, International Financial Reporting Standards (IFRS) and
Financial Action Task Force (FATF) standards).

e  The integration of climate risk into monetary and financial stability policies.

e The reduction of the central bank’s carbon footprint and the incorporation of environmental, social and
governance (ESG) factors in its operations.

Environmental, social and governance data for supporting the principles guiding
the actions of the National Bank of Angola Graph D2
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Source: Monteiro (2025).

Supporting the data initiatives of other public stakeholders

Fortunately, central banks have been able to join forces to develop climate risk data
with other relevant stakeholders in national data ecosystems. Various public
administrations are important in this regard, reflecting the fact that a wide range of
government policies, including those on subsidies, research and development
expenditures and technological incentives, can be mobilised to tackle the
impact of climate change. For example, authorities may support the production of
relevant data underpinning national decarbonisation objectives in various ways, such
as through fiscal incentives, regulatory disclosure requirements and the publication
of climate-relevant information related to public spending.
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In turn, the conduct of climate-related public policies can help to provide
useful information for dealing with climate risk. For instance, a recent study shows
that the implementation of national climate policies in various advanced and
emerging economies has led to a better understanding of the complex relationships
between fossil fuel subsidies, CO, emissions, the use of low-carbon technologies and
the development of climate finance.® Central banks have a keen interest in supporting
these initiatives that can contribute to the availability of better and more relevant
data to address the consequences of climate change.

5. International initiatives to close climate risk data gaps

A key part of central banks’ work to close climate risk-related data gaps has
been undertaken under the umbrella of international initiatives. Those have been
instrumental, in particular, for boosting the development of common methodologies
and experimental indicators, including forward-looking ones.

Central banks’ active involvement

Central banks have been actively supporting the global exchange of experiences
to enhance statistical information related to climate risk, not least through the
IFC, the Network for Greening the Financial System (NGFS), the various financial
standard-setting bodies hosted by the BIS and the BIS Innovation Hub. For instance,
the IFC has facilitated an exchange of experiences on the need for and availability of
climate data to support central bank policies, while also contributing to arrangements
set up to actually close the related data gaps, especially in the context of the G20 DGl
(IFC (2022)). Turning to the NGFS, key initiatives include the development of climate
data repositories and the establishment of benchmark scenarios. The various financial
standard-setting bodies and the Financial Stability Board (FSB) have developed a
regulatory and supervisory perspective to tackle climate risk, thereby helping to
uncover data gaps and work on adequate methodologies and concepts to address
them. Last but not least, important projects have been pursued by the BIS Innovation
Hub to set up a number of state-of-the-art dashboards and innovative tools for
collecting data and conducting climate risk analysis.

Apart from supporting these knowledge-sharing initiatives, many central banks
have also contributed directly to the various exercises initiated by international
organisations in the area of climate risk statistics (Graph 5). These exercises have
been directed towards the creation of internationally harmonised statistical indicators
for climate-related analysis, with the aim of providing a robust data foundation for
more informed decision-making.

The approach combined carbon intensity data (CO, emissions per GDP) to measure climate change
with an analysis of government policies based on: (i) total fossil fuel support (% of tax revenue); (ii)
environment-related research and development budget (% of total research and development
budget); and (iii) development of environment-related technologies (% of all technologies).
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Central banks' involvement in various international initiatives on climate risk data Graph 5
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They include in particular:

1. The third phase of the DGI endorsed by the G20, which covers seven climate
risk-related recommendations addressing four topics: measuring carbon output;
climate finance; forward-looking physical and transition risk indicators; and
mitigation and adaptation measures (Graph 6; IMF et al (2023)). Efforts are
ongoing to improve conceptual frameworks for these indicators, enhance data
interoperability and comparability, and foster the global dissemination of the
statistics compiled.

2. Updates of international statistical standards: the new 2025 version of the
SNA includes environmental classifications for financial instruments and
definitions for ESG and green financial instruments. Consistent with this, the
revised Balance of Payments and International Investment Position Manual
(BPM7) offers detailed breakdowns to better capture sustainable finance
activities. Such efforts to harmonise compilation concepts are essential to build
a global and comprehensive data ecosystem to tackle climate risk issues. For
instance, the implementation of the new 2025 SNA will enhance data collections
on natural capital, including non-renewable versus renewable energy stocks and
their impact on economic growth.

3. Work by the FSB to assess climate-related financial stability risks, with a
primary focus on enhancing the underlying concepts and dealing with associated
data needs (FSB (2025)).

4. The IFC review of the issues posed by carbon content measurement, which
has, in particular, highlighted the need for a comprehensive framework for
establishing carbon content accounts consistent with emissions statistics (IFC
(2024a)).
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5. Other international initiatives to collect and compile climate data, including
the International Monetary Fund (IMF) Climate Change Indicators Dashboard
(CID)™ and the NGFS data directory project developed together with the BIS
Innovation Hub.

Overview of G20 DGI-3 recommendations related to climate risk Graph 6

Recommendation 1:

Greenhouse gas emission
accounts and carbon footprints

To monitor progress lowards emission largels and the transition lowards a low
2
carbon economy.

Recommendation 2: Data to monitor transformation of the energy sector which is key to addressing
Energy Accounts climate change.

Recommendation 3: =
Carbon Footprint of Foreign To monitor cross-border emissions through trade, investment, and global value
Direct Investment (FDI) chains (GVCs).

Recommendation 4:

Data ro track the source of funds available for g
Climate Finance

can mitigate climate change and help county

S

Recommendation 5:
Forward Looking Physical and
Transition Risk Indicators

Quantify and monitor forward looking risk to help prioritize and develop support

> action.

Recommendation 6:
Climate-Impacting Government
Subsidies

Recommendation 7:
Climate Change Mitigation and
Adaptation Expenditures

Provide comparable estimates for insight into government subsidy regimes fo
tackle climate change.

to ensure achiev

1 Track level of expenditures to miti d adap limate change

Source: Harutyunyan et al (2025).

Lastly, the central bank community has also been actively supporting
specific data initiatives at regional levels. A case in point relates to Europe, with
the work led by the European System of Central Banks (ESCB) Expert Group on Climate
Change and Statistics and related contributions of European national central banks in
collaboration with other main stakeholders eg Eurostat, the European Securities and
Markets Authority (ESMA) and the European Committee of Central Balance Sheet
Data Offices (ECCBSO). The ESCB Statistics Committee has also developed
harmonised indicators covering sustainable debt securities and financial sector
portfolios across the euro area. Outside Europe, central banks have joined efforts in
the context of training initiatives organised by the Center for Latin American
Monetary Studies (CEMLA) and the South East Asian Central Banks (SEACEN)
(Chadwick et al (2024)).

Fostering a comprehensive and coordinated international framework

In addition to their active involvement in international statistical initiatives, central
banks have played a key role in fostering the development of a comprehensive

1 This dashboard tracks various climate-related indicators to provide reliable data for policymakers and

stakeholders in pursuing related macroeconomic and financial stability analyses.
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and coordinated framework for closing climate-related data gaps. This,
according to their own experience, requires a multi-faceted approach (Graph 7):

e The starting point is to ensure close collaboration through international
organisations and networks, with a view to involving a wider range of
stakeholders working with climate risk data (eg official statisticians, academics,
regulators, policymakers, accountants and firms).

e Another focus area is to favour the convergence of the various data frameworks
and practices developed across jurisdictions, especially through global
methodological initiatives, especially in the context of the DGI-3 and the updates
of the SNA/BPM (Barahona (2025)).

e The third point is to support the dissemination of reference data for the general
public (eg through the various dashboards set up by the IMF and the
Organisation for Economic Co-operation and Development (OECD)) as well as
more restricted information-sharing exercises targeted at specific groups, for
instance in the context of BIS central bank cooperative activities.

e Lastly, the active promotion of innovative concepts, estimation techniques,
information technologies and data sources can facilitate the closing of climate
risk data gaps by the various stakeholders involved.

Key climate data-related initiatives at the global level Graph 7
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While central banks have not been alone in supporting the above actions,
they have been instrumental in ensuring that they are understood within a
comprehensive and coordinated framework. This reflects, in particular, the unique
role they have as both providers of reference statistics and as users of trusted
information to conduct evidence-based policies. The aim is to foster, in parallel and
in a coordinated way, the improvement in definitions and taxonomies used, the
development of new and relevant indicators, the dissemination of more accurate
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statistics and the adequate assessment of various risks associated with climate
change.

An illustration: assessing the development of climate finance

One key illustration of the initiatives discussed above for enhancing climate risk
information is related to sustainable finance. First, the update of international
standards (SNA/BPM) has proved a key opportunity to develop comprehensive
metrics for green financial instruments, covering bonds, loans, equities and
investment funds. In particular, the SNA 2025 and BPM7 will incorporate principles
and definitions for sustainable finance in, respectively, national accounts and balance
of payments statistics (SNA (2024)). Second, improved data collection frameworks
have been set up, especially in the context of the DGI-3 that is providing guidance for
measuring and compiling climate finance statistics. Third, parallel efforts are being
pursued to improve firm-level disclosure, especially with ISSB initiatives and the
implementation of the European CSRD.

Yet a key challenge remains the lack of a single global taxonomy for
sustainable finance, implying that views on what is “green” may greatly differ across
jurisdictions. Moreover, the reliability of firms' disclosed information remains
questionable in the absence of comprehensive and consistent reporting practices.
For example, ESG instruments can be classified through various methods, such as self-
labelling, second party opinions (SPOs) or external certification, and the results of
these approaches may diverge markedly. This calls for further harmonisation work,
which is likely to take time at the global level. In the meantime, a key focus should be
on the transparency of the information collected, as issuers and holders of financial
instruments should provide detailed metadata on the classification methods used for
defining green instruments.

6. Leveraging innovation

Technical innovation (eg Al) offers promising solutions to overcome climate-related
data gaps. Central banks have indeed been playing an active role in making use
of new data sources and tools in this area, though their experience underscores
the limitations of their traditional focus on economic and financial information and
thus on the importance of ensuring collaboration with other stakeholders in the
climate data ecosystem.

A first lesson is that new techniques can be effectively leveraged to better
exploit existing but often non-conventional data sources. For example, text-
mining techniques can extract relevant information from firms’ climate disclosures to
support the monitoring and analysis of sustainable finance developments.

Second, Al tools can help assess, in an automated way, the quality of the
vast amount of information published by companies. For example, an Al-based
solution has been developed to signal red flags in companies’ published transition
plans by identifying potential inconsistencies across the various indicators reported
and assessing the completeness and quality of the information provided (Graph 8).
This project revealed that companies’ financial reports often emphasise climate target
setting over concrete strategy implementation.
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An Al-based approach to assessing the quality of firms’ disclosed transition plans

Graph 8

D 7 F

| Current Set of Problems

Companies need to transition
towards a low carbon economy

Vast amounts of recommendations,
principles, guidelines for disclosure

Companies disclose, but no one
exactly knows how good or bad

Solution Approach

1. Create common ground between
disclosure frameworks

2. Create and validate Al tool that
assesses company disclosures

3. Apply Al tool on company
disclosures to assess patterns

Vast amounts of data, information
asymmetry

Automatic approach of assessing
companies on scale

Source: Bingler et al (2025).

Third, innovation also brings the possibility of developing new,
unstructured data sources. Earth observation satellite data are a case in point, as
they can provide more granular insights to assess climate-relevant developments and
address shortcomings and inconsistencies in existing (traditional) data. They can also
reduce information asymmetries across scattered data sources, thereby limiting the
potential for greenwashing practices (Graph 9).

Opportunities provided by new data sources: the case of Earth observation (EO)
data Graph 9

.

NOVEL DATA FOR CENTRAL BANKS

~ Promising option to bridge climate-related data gaps of central banks
=~ EO data has demonstrated usefulness in diverse economic areas

POTENTIAL AND LIMITATIONS
~  Core thematic areas where EO data can support green finance: physical risk,
@ deforestation, energy and emissions, agricultural risk, and land use and land cover

Despite challenges (accessibility and comparability), EQ data has high quality,
auditability, and transparency, positioning it as a viable asset to green finance

NEXT STEPS AND COLLABORATIVE EFFORTS

~  EO data should be integrated with other data sources and technologies (e.g., ML/AIL)

to maximize its potential
<I$> »  Collaborative efforts are needed to monitor developments and foster

experimentation (e.g., BISIN, NGFS)

»  Next step: derive helpful, novel use cases for EO data in sustainable finance for
central banks and other Fl

Source: Alonso-Robisco et al (2025).

Fourth, innovation can boost both the accessibility to and analysis of
climate-related data for supporting policies. For instance, the BIS Innovation Hub
Singapore Centre has been able to develop three interrelated initiatives to enhance
information on climate issues (Graph 10):
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https://www.bis.org/ifc/publ/ifcb63_23_rh.pdf

i. Building on Project Ellipse, Project Viridis provides a climate risk platform for
financial authorities, allowing them to explore how integrating regulatory and
climate data with advanced analytics can help identify key risk drivers potentially
affecting financial stability.

ii. The NGFS Data Directory is a collaborative platform that allows crowdsourcing
of climate-related information, including new data sources and adequate
metrics. This directory offers, in particular, enhanced data search and analytical
capabilities.

iii. The Ellipse Data Knowledge Platform (EDKP) Collaboration Community fosters
dialogue on climate risk data and promotes collaboration.

Dealing with climate risk data: the BIS Innovation Hub Singapore Centre
approach Graph 10

+ Project Ellipse explored how technology solutions could enable supervision to be more forward-looking, insights-based and
data-driven, using an integrated regulatory data and analytics platform.

« Project Viridis extends the work undertaken for Project Ellipse and explores how central banks and supervisors could monitor
climate-related financial risks by using an integrated regulatory data and analytics platform.

+ As the lack of climate-related data has posed a challenge, the NGFS worked on closing the data gaps with a Data Directory.
« For the new version of the DD, the NGFS and the BISIH Singapore Centre will jointly facilitate a user-centric design process and will
undertake functionality improvements to enhance the effectiveness and usability.

« BISIH Singapore Centre organised a virtual workshop on the digital twin concept for the EDKP community in November 2023.
[ [FLe * Ina next step, use cases around the digital twin concept will be part of the MAS/BISIH hackathon in June 2024.

Source: Hoffmann et al (2025).

Fifth, new techniques allow for combining different types of a priori
unrelated data sources that can be instrumental for addressing the complex
interactions of climate change. For instance, data from geographic information
systems, remote sensing, and environmental and socioeconomic sources in Turkiye
have been usefully combined to support more informed decisions on sustainable land
use, the restoration of degraded soil and overall environmental conservation (Graph
11).
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Combining various data sources for simulating sustainable land use: an
application to the region of izmir (Tiirkiye) Graph 11

Suggested actions
Mo data

B Forest Conservation

[l Forest Management
Forest Rehabilitation

[l Grassiand Conservation

B Grassiand Management
Grassiand Rehabilitation
Cropland Conservation
Cropland Management | [l
Cropland Rehabilitation

Source: Seyhun and Yildirak (2025).

Sixth, innovation allows for analysing alternative scenarios that are
essential for dealing with the complex implications of climate change and
potential non-linearities. A key example is the NGFS Scenarios Portal set up to assist
central banks, supervisors and financial institutions in assessing both transition and
physical risks based on sound evidence. The portal features two key components: the
Scenario Explorer and the Climate Impact Explorer. The Scenario Explorer allows users
to explore a range of climate scenarios, providing insights into potential future
climate pathways and their economic and financial impacts. It offers detailed data and
visualisations on variables such as temperature changes, carbon prices and economic
indicators under different circumstances. The Climate Impact Explorer, on the other
hand, focuses on physical risk. It provides users with access to data and models that
illustrate the potential effects of climate change on various sectors and regions under
different climate scenarios.

Lastly, and despite the promising use cases being explored, a key lesson from
central banks’ experience is that adequately leveraging innovation can require
considerable investment in information technology infrastructure, tools and
skilled staff, posing important challenges given existing resource constraints.
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Central banks and climate change — why?

Impact on financial stability

What is the potential impact of
climate change on the economy
and the financial system?

How to ensure financial stability
in the face of physical risks and
transition risks?

Monetary policy

How should central banks adjust
their monetary policy
instruments to account for
climate-related and
environmental risks, including
exposures of their own balance
sheets?

Supporting Transition

What measures can central
banks take to support an
orderly transition to a carbon-
neutral economy, and how can
they balance short-term
transition costs against long-
term benefits

Economic analysis and policy
advice

What are the economic
implications of climate change
and the transition to a carbon-

neutral economy (incl mitigation
policies, monetary policy
transmission)

Supervision

What changes are needed in our
regulatory frameworks to
encourage financial institutions
to adequately manage their
climate-related risks

Green Finance

How can central banks promote
green finance and the
development of financial
products that support
sustainable economic activities
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Central Bank climate data initiatives (examples)....

NGFS BIS
Data repository Dashboards
scenario’s

Innovation hub

ECB

IMF Expert Group on Climate
Data Gaps Initiative 3 Change & Statistics
Dashboards
ESMA
European Single Access
Eurostat Point

Statistics for the
European Green Deal
ECCBSO

Non-financial reporting

“ ‘9‘”
National Central Bank

Data initiatives, workshops, transition plans



... in a wider context (regulatory, private, non-profit - examples)

IFRS Sustainability Disclosure

Standards CSRD Corporate Sustainability

SASB Sustainability Accounting Reporting Directive

Standards Board

Greening Government
initiatives

ESRS European
Sustainability Reporting
Standards

IMF

Dashboards

ECB
Expert Group on Climate
Change & Statistics

Eurostat

Climate Action 100+

ECCBSO
non-financial reporting

@ Y
X -
National Central Bank
data initiatives, workshops, transition plans

PRI Principles for Responsible

I t t
GHG Protocol nvestmen

CDP Carbon Disclosure Project GRI Global Reporting Initiative

_ IGCC Investor Group on
DeNederlandscheBank

EUROSYSTEEM Climate Change



Data vs statistics: what about methodology?

WHAT TO DO IF...

... HUGE AMOUNTS OF DATA ... DATA SOURCES ARE ... DATA SOURCES ARE
ARE STILL MISSING? HIGHLY INCONSISTENT COMMERCIAL - DIFFICULT
BETWEEN THEMSELVES? TO ACCESS OR SHARE?
... COMPARABILITY ACROSS ... THERE IS LIMITED ... INDICATORS NEED TO
COUNTRIES, INSTITUTIONS TRANSPARENCY ABOUT RELIABLY REFLECT TIME
OR SECTORS IS LACKING? DATA COLLECTION? TRENDS?

DeNederlandscheBank

EUROSYSTEEM



Example: ESCB Expert Group on Climate Change and Statistics

« Following the Governing Council (GC) action plan, the ECB and national central
banks have collaboratively developed harmonised statistical indicators at the euro
area level for climate-related analysis

« First released in January 2023, updated climate-related indicators were released by
18 April as outlined in the Climate and nature plan 2024-2025, accommodated by

a statistical paper that explains the methodology.

Released as: Experimental indicators Analytical indicators

Indicators cover: issuances and holdings of

. o financial sector loan and securities portfolios
sustainable debt securities

— come with limitations and should be used and analysed with care
— project is work in progress (feedback is very welcome!)

DeNederlandscheBank 7
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https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210708_1%7Ef104919225.en.html
https://www.ecb.europa.eu/stats/all-key-statistics/horizontal-indicators/sustainability-indicators/html/index.en.html
https://www.ecb.europa.eu/ecb/climate/our-climate-and-nature-plan/html/index.en.html#:%7E:text=In%202024%20and%202025%20we,degradation%20pose%20to%20the%20economy.
https://www.ecb.europa.eu/pub/pdf/scpsps/ecb.sps48%7Ee3fd21dd5a.en.pdf

Issuances of sustainable debt securities in the euro area: including

second party opinions

Chart 1 - Euro area issuances of sustainable debt securities —
all levels of assurance

(Left-hand scale: EUR, outstanding amounts at face value; right-hand scale:
percentages)
- CGreen Social i inabiity - linked i {right - hand scale)

1,2008N

200 BN

.
m

o
202101 2021-Q2 202103 202104 2022-Q1 202202 202203 2022-Q4 202301 2023-02 202303 2023-Q4

Source: Centralised Securities Database (CSDB).

Notes: "Share of total issuances” refers to the amount of all sustainable securities as a share of all debt
securities issued in the euro area.

Chart 1b - Euro area issuances of sustainable debt securities
— share of issuances with second party opinion

(Percentages)
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Source: Centralised Securities Database (CSDB).

Notes: "Share of issuances with second party opinion” refers to sustainable debt securities with second
party opinion as a share of all sustainable debt securities.

« Outstanding amount of sustainable debt securities
issued by EA has almost tripled the last three
years
Key « Green and social bonds account for majority of the

findings market

« Relevance of these instruments in the overall debt
securities market remains minor, even when
observing the looser level of assurance

Overall, euro area issuers obtain external review of their sustainable

bond issuances: around 85% of all sustainable debt in the EA has a

SPO

Virtually all green debt securities issued in the euro area have obtained

a second party opinion

Social and sustainability instruments have slightly lower SPO assurance

levels but in general above 55%




Emission and physical risk indicators are constructed bottom up using micro

data

\

Climate data: physical risk
- Physical risk indicators

carson emision naicaors IS

Climate data: carbon emissions

/

Firm-level data & business structure
& financials (EVIC, total assets...)

Physical risk:

- ORBIS

= Mational
business
registers

Carbon
emission:

RIAD - 188

= CsDB

)

Granular portfolio of financial assets (loans, equity and debt securities)

Carbon emission
indicators link financing
and corporate emissions to
describe the carbon
emissions associated with
the corporate securities and
loan portfolios of financial
institutions to assess the
financial sector’s transition
risks

Physical risk indicators
capture financial system
exposures to companies
located in areas susceptible
to natural disasters (such as
flooding, windstorms,
wildfires or droughts) and
chronic physical risks (heat
and water stress).



Impact of methodological (e.g. outlier detection, price/volume change corrections) and

data enhancements (imputations) on indicators

a) Financed emissions (FE), euro area aggregate, Scope b) Weighted average carbon intensity (WACI), euro area
1, single entity-level loans aggregate, Scope 1, single entity-level loans
(y-axis: million tonnes of CO2) (y-axis: tonnes of CO2 per million euro)
== |ndicator without methodological and data enhancements == ndicator without methodological and data enhancements
indicator with methodological and data enhancements indicator with methodological and data enhancements
160 160
150
150
140
140
130
130 120
120 110
100
110
80
100
2018 2019 2020 2021 80

Key

findings

2018 2019 2020 2021

Downward trend over the period — decarbonisation? Potentially reflecting diverse impacts of COVID-19
pandemic

Methodological and data enhancements led to an overall smoothing of the time series (new
imputation methods have largest impact) — statistically more robust time series analysis.




Towards actionable data: understanding WHY trends occur

E&mple: breaking down WACI-change over time

Decomposition of Weighted Average Carbon Intensity
(WACI), corporate group level security portfolio, euro

area aggregate « Decrease in emissions and revenue! from 2019 to
(y-axis: tonnes of CO2 per million euro) 2020 (2019/2020) — COU|C| be due tO dlSFUpthﬂS Of the
economy from pandemic-related restrictions.
B Emissions W Portfolio share
Revenue @ Total change « Emissions and revenue! increase from 2020 to
5 2021 (2020/2021) — could be due to economic
o recovery following pandemic-related restrictions.
20 « Time series breakdowns are also available for the
] financed emissions and carbon footprint
B H =

(— . . indicators.
=20 [ ] °

-40

The decomposition method underscores the indicators'
sensitivity to changes in financial components.

1 Notably, a reduction in revenue from one year to the next corresponds to a
positive revenue component in the WACI breakdown and vice versa. In other words,
when revenue decreases, carbon intensity increases.

-60
2018/2019 2019/2020 2020/2021

tions based on data from AnaCredit, RIAD, CSDB, SHSS, Institutional Shareholder Services (ISS), EU ETS, Eurostat Air Emissions Accounts (AEA).
e listed shares and debt securities of deposit taking cooperations (S122) and are computed at group level. Loans are computed at single entity level. The charts
comprise only ‘'SECOPEM emissions.
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Towards actionable data: interpreting the data

Flood risks (river and coastal) for Dutch banks: negligeable (EUR 30

min/year), if the dykes hold...

Normalised Exposure At Risk (NEAR) due to river flooding
Annual risks for Dutch banks
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0
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M Without flood measures B With flood measures
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Normalised Exposure At Risk (NEAR) due to coastal flooding
Annual risks for Dutch banks
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Conclusion and next steps

« On climate change and addressing data gaps, central banks
have come a long way, together with other actors, in a
very short time

 More work remains necessary: data challenges go beyond
availability but include quality, reliability, shareability,
comparability, granularity...

« And even then, methodology and interpretation matters

 And new questions are arising:

« Forward looking indicators (Paris alignment)

* Accounting for compounding (physical) risks

« new/wider physical risk categories including nature-
related risks (biodiversity loss)...

Good we have this workshop!

DeNederlandscheBank
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Thank you
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Going Green in Finance: Bridging Data Gaps for Enhanced Financial Risk and Opportunities
Assessment

Prepared by Artak Harutyunyan, Padma Hurree-Gobin, Mahmut Kutlukaya, and Fozan Fareed*

July 2024

ABSTRACT: Addressing climate change is of paramount importance on a global scale, requiring
immediate efforts in both adaptation and mitigation. To develop adequate policy measures to tackle
climate change issues, policymakers need robust, comprehensive, and comparable data. Despite
increasing awareness, a major obstacle is lack of relevant data, especially concerning climate finance
data. The paper aims to lay the groundwork for an assessment of such data gaps and discuss ways to
bridge them. It underscores the International Monetary Fund’s (IMF’s) endeavor to improve climate
finance statistics to facilitate the collection of internationally comparable data. The paper highlights the
IMF’s different initiatives in this respect, namely the G20 Data Gaps Initiative 3 (DGI-3), including the
recommendations aimed at addressing data gaps on climate finance and other climate related issues
through the development of methodological guidance and reporting templates. Particular emphaiss is
given to the current updates of the 2008 System of National Accounts (SNA) and the Balance of
Payments and International Investment Position Manual, sixth Edition (BPM6), and the upcoming update
of the Monetary and Financial Statistics Manual and Compilation Guide (MFSMCG) which will consider
climate finance and the growing need for statistical information. The paper also discusses experimental
indicators developed on ‘Climate finance’ by the IMF, through its Climate Change Indicators Dashboard,
leveraging on data (including private) already available, which emphasize the need for central banks,
supervisors, and financial institutions to act to manage climate-related risks and mobilize funds for green
investments.

* All authors are from the Statistics Department of the International Monetary Fund. The views expressed in this paper are those of
the authors and do not necessarily represent the views of the IMF, its Executive Board, or IMF management. The authors would
like to thank participants of the IFC Workshop on "Addressing climate change data needs: the global debate and central banks'
contribution”, Izmir, organized by the Central Bank of the Republic of Turkiye with the support of the Bank of France and the
Deutsche Bundesbank during May 6-7, 2024, Ms. Sarah Barahona, Head of the National Accounts Division, Statistics and Data
Directorate, OECD, for useful feedback and discussions.
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Going Green in Finance

Climate change is macro-critical, necessitating urgent action on adaptation, mitigation, and transition to a low
carbon economy on a global scale. Addressing climate change brings along significant challenges. For
instance, to cope with heightened climate-related physical risks, substantial investments are necessary for
adaptation and resilience building. To combat climate change by means of achieving net zero, significant
changes to tax regimes (i.e., carbon tax) and regulatory frameworks are needed, which create transition risks
for the overall economy and financial institutions. To develop adequate policy measures to tackle climate
change issues, policymakers need robust, comprehensive, and comparable data (NGFS, 2022; IMF, 2023a).
Despite increasing awareness, a major obstacle is lack of relevant data, especially concerning forward-looking
risk assessments and climate finance.

This paper aims to lay the groundwork for an assessment of climate finance related data gaps and discuss
possible approaches to bridge them. The paper unfolds by addressing the macro-critical nature of climate
change, its implications for the global economy, and the imminent need for additional climate finance to fund the
necessary investments. It emphasizes the need for urgent and coordinated action, underlining the
indispensable role of data in shaping effective policies. The paper details the challenges posed by the current
lack of relevant data on climate finance and the IMF’s ongoing efforts to address them, including by developing
experimental indicators to close the most pressing data gaps. It also looks at the work to introduce climate
finance measures into the 2025 System of National Accounts (SNA) and the Balance of Payments and
International Investment Position Manual, seventh Edition (BPM7); and into the upcoming update of the
Monetary and Financial Statistics Manual and Compilation Guide (MFSMCG), emphasizing the importance of
collecting internationally-comparable detailed climate (or sustainable) finance statistics using international
statistical standards.

Substantial investments aimed at mitigating the impact of climate change are needed to reduce global
greenhouse gas (GHG) emissions to net zero by 2050 (IMF, 2023a). IMF estimates that the private sector
would need to play a vital role to respond to climate finance needs, particularly in the case of Emerging Market
and Developing Economies (EMDEs) where private climate mitigation investment needs can range between 80
and 90 percent of the total investment needs (IMF, 2023b)." Strengthening the climate information
architecture—data, disclosures, and alignment approaches (including taxonomies)—is an important part of the
policy mix to attract private climate finance, which many EMDEs still lack (IMF, World Bank and OECD, 2023).

The paper is structured as follows: Section 2 delves into the experimental indicators related to climate finance
that are featured on the IMF's Climate Change Indicators Dashboard (CID). This section further explores the
G20 Data Gaps Initiative 3, which aims to establish statistical reporting and promote alignment approaches
among countries on climate finance. Section 3 discusses the updates of the international statistical standards to
incorporate climate finance. Section 4 concludes by highlighting potential areas for future work.

" EMDESs will need about $2 trillion annually by 2030 to reach that ambitious goal, according to the International Energy Agency, with the
majority of that funding flowing into the energy industry. This is a fivefold increase from the current $400 billion of climate investments
planned over the next seven years. See IMF (2023b) for a detailed discussion of investment needs. Moreover, it is also important to
note that other financial flows, such as foreign direct investment (FDI) and public spending, are very critical for a successful transition.


https://climatedata.imf.org/
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The IMF has stepped up its engagement with member countries in addressing climate change-related
challenges through its surveillance, lending, and capacity development activities in recent years (IMF, 2021).
The Fund's Article IV consultations now cover macro-critical issues triggered by climate change and the need to
contain it. Financial Sector Assessment Programs include a climate component with increased attention to the
risks posed by climate change for financial stability (Adrian et al., 2022). The Fund also provides support to
countries vulnerable to climate change and natural disasters by expanding its capacity development programs.
The Resilience and Sustainability Trust (RST) provides longer-term, affordable financing to low-income and
vulnerable middle-income countries to help them address various challenges, including climate change and
pandemic preparedness.

The IMF launched the Climate Change Indicators Dashboard (CID) in 2021 to disseminate macro-relevant
climate change indicators. This initiative is aimed at addressing the growing need for environment and climate
change related data in macroeconomic and financial stability analysis to support policies for climate change
mitigation and adaptation. The CID presents two experimental indicators on climate finance:

i) Environment, Social and Governance (ESG) debt indicators, and ii) the carbon footprint of bank loans
indicator. Pending internationally agreed statistical standards to ensure comparable data collection, the climate
finance experimental indicators on the CID have relied on leveraging private commercial data sources and
conducting one-off surveys. These efforts aim to address the most pressing data needs in this field.

The IMF in cooperation with the Inter-Agency Group and the Financial Stability Board coordinates the G20 Data
Gaps Initiative 3 (DGI-3) to enhance the global statistical infrastructure in filling data gaps to support policy
formulation. DGI-3 includes 14 recommendations addressing various statistical areas. Seven of the 14
recommendations are related to macro-relevant climate change statistics. Two of these seven
recommendations, Recommendation 4 on Green Debt and Equity Financing and the Recommendation 5 on
Forward-looking Physical and Transition Risk Indicators, are of particular importance for this paper given their
focus on climate finance and transition risk implications for the financial sector.?

2.1. Climate Finance: An Overview of the IMF’s CID Experimental Indicators

The financial sector is playing a crucial role in combating climate change by steering financial resources
towards a path that favors low greenhouse gas emissions and fosters climate-resilient development. Green
financial instruments, such as green bonds, are regarded as a means to shift investments towards “green”
sectors. Green bonds are fixed-income instruments where the proceeds are allocated to support specific
climate-related or environment friendly projects. There is existing body of literature on green bonds that
presents an optimistic picture, highlighting their growing investor interest and market demand (Maltais and
Nykvis, 2020; Bhutta et al., 2022; IMF 2023c). These studies underscore the capacity of green bonds to
mobilize significant financial resources for environmentally friendly initiatives, while also offering competitive

2 The paper discusses the concepts of climate risk data and climate finance data. For clarification, it is important to note that climate risk
data broadly pertains to the potential impacts of climate change on financial stability, whereas climate finance data focuses on the
funding allocated to mitigate or adapt to climate change.


https://www.imf.org/en/Topics/Resilience-and-Sustainability-Trust
https://climatedata.imf.org/
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returns.® This dual benefit positions green bonds as a promising mechanism for achieving environmental and
climate objectives.

Despite their growth over the last decade, green bonds issuances still represent a modest fraction of the total
bond market, accounting for less than 5 percent of total issuances in 2023. Enhancing market depth and
liquidity can be important for increasing the demand and supply of such instruments, thereby facilitating climate
mitigation investments. The lack of transparency and standardized reporting on climate risks can often lead to
these risks being inadequately priced into climate-focused securities (Krogstrup and Oman, 2019), having
potential implications for liquidity and turnover rates. Initiatives and standards set by the International Capital
Market Association (ICMA), the Climate Bonds Initiative (CBI), and the development of green taxonomies in
regions like the EU4 and ASEAN are playing a significant role in enhancing the sustainable securities market.®

To address the data gaps related to green bonds, the IMF has introduced indicators designed to capture the
trends in Environmental, Social, and Governance (ESG) debt instruments, with a focus on green bonds,
considering factors such as country-sector and currency aspects. The definition of ESG debt instruments is
fundamental, as it is the foundation for any statistics derived from aggregated data on issuances. Several
international and non-profit organizations are actively involved in developing guidelines and principles on Green
Finance and, more generally, on ESG aspects of financial markets. Specifically for the case of green bonds, the
ICMA and the CBI, among others, have made significant contributions to formalizing a set of voluntary
guidelines and certification processes that issuers should follow when labeling securities as “green”. The ICMA
has published the Green Bonds Principles (ICMA, 2018), wherein it defines green bonds as “[...] any type of
bond instrument where the proceeds will be exclusively applied to finance or re-finance, in part or in full, new
and/or existing eligible Green Projects [...] and which are aligned with the four core components of the GBP.” In
turn, the Green Bond Principles (GBP) are a set of voluntary guidelines that revolve around four core principles:

1. Use of Proceeds is the cornerstone of the definition of green bonds, which must be appropriately described
in the legal documentation accompanying the security. All designated green projects must provide
environmental benefits.®

2. Process for Project Evaluation and Selection comprises a set of processes by which the issuer
communicates to investors what the environmental objectives are, the process by which these projects are
evaluated, and the eligibility criteria.

3. Management of Proceeds principle requires the net proceeds of green bonds issuances to be credited to a
sub-account and tracked.

3 Some studies find a relatively limited impact, especially with regards to the "greenium"—the premium often associated with green bonds
due to their environmental benefits. This suggests that while the market for green bonds is growing, the financial incentives, specifically the
added value of investing in environmentally beneficial projects, may not be as pronounced as anticipated. This nuanced perspective invites
further examination into how green bonds are priced and the factors influencing their appeal to investors, shedding light on the complex
dynamics between market demand and the tangible environmental impact of these investment vehicles.

4 To read more about the sustainable finance initiatives, standards and legislations in the EU, see here.
5 See IMF, World Bank and OECD (2023) for a detailed discussion on the benefits of taxonomies.
6 Some categories of green projects are explicitly listed, including renewable energy, energy efficiency, pollution prevention and control,

environmentally sustainable management of living natural resources and land use, terrestrial and aquatic biodiversity conservation, clean
transportation, climate change adaptation, eco-efficient and/or circular economy adapted products, production technologies and processes,

and green buildings.


https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/european-green-bond-standard-supporting-transition_en
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4. Reporting principle necessitates issuers to voluntarily disclose information on the progress of financed Green
Projects.

The CBI builds on the GBPs of ICMA to further lay out a certification process to validate the claims that
investors make upon issuance of green bonds, described in the Climate Bonds Standard (CBI, 2019). In
addition to satisfying consistency with the GBPs, the CBI requires that green bond issuers fully align with other
green bond taxonomies, including their own Climate Bonds Taxonomy (CBI, 2021) and those proposed in the
EU, ASEAN, India, and Japan. While the requirements to define a fixed-income security or other debt
instrument as green bonds are aligned with those of ICMA, the certification process broadly consists of three
distinct phases: pre-issuance certification, post-issuance certification. and ongoing certification.”

The Green Bonds indicator released on the IMF’s CID, sourced from Refinitiv, a private commercial data
provider, has been categorized under four broad segments, each corresponding to a different type of ESG debt
instruments: green bonds, social bonds, sustainability bonds, and sustainability-linked bonds. This classification
helps users and stakeholders to gain a better understanding of how each ESG instrument contributes to climate
finance, allowing a structured approach to analyze their impact and effectiveness within the broader context of
sustainable investments. For evaluating green, social and sustainability bonds, the key criteria are proceeds
allocated to ESG related projects, issuer labelling, availability of dedicated ESG framework, and a second party
opinion. For sustainability-linked bonds, the use of proceeds is not restricted to specific projects; instead, the
main criteria are sustainable performance targets that the bond aims to achieve by certain target observation
date and penalties for failing to meet these targets, issuer labelling, and documentation (framework, second
party opinion).8

These data on ESG debt issuances on CID span the period from 1985 to 2023. The dataset encompasses
issuances on annual basis for about 70 countries covering both Advanced Economies (AEs) and Emerging
Markets and Developing Economies (EMDESs) as defined in the IMF’s World Economic Outlook (WEO). The
indicators on the CID can be divided into three broad categories:®

1. Total ESG debt Issuances: defined as the sum of all bonds’ issuances, by instrument, taking place in a
given calendar year. The instruments included in the climate finance statistics include green bonds, social
bonds, sustainability bonds, and sustainability-linked bonds. These indicators are presented both as global
aggregates and broken down by country-year. A further breakdown is available by type of issuer, sector,
and currency of issuance.

2. Cumulative Issuances: defined as the cumulative sum of the value of all issuances from 1985 through 2023,
in the entire sample of ESG bond issuances.

7 The CBI Taxonomy is presented in Annex |, and it generally is not fully aligned with the pre-approved categories of eligible
Green Projects described above from the GBPs. The purpose of this taxonomy is to lay out a consistent set of criteria that
issuers can use to quickly ascertain whether their proposed projects are indeed suitable for certification by the CBI. The
taxonomy clarifies the definition of each category, determines whether it is aligned with the goals of the Paris Agreement,
and, if applicable, lays out quantitative criteria which can be applied to verify that the project satisfies the requirements.

8 Additional details are provided in Annex II.

9 CID also provides information on variables such as the sectors, the use of proceeds, and the currency of issuance, which
are relevant and important for analysis and are used for aggregation.
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3. Sovereign bonds Issuances: defined as the sum of all government debt issuances in any year and country

which are meant to fund public green projects. Importantly, this category only comprises central
governments and central authorities and excludes local governments. °

The results in Figure 1 show that green bond and other ESG debt issuances continue to fall short of the
financing needs, with 2022 witnessing slowdown in issuances amidst shifts in the global debt markets, which by
some metrics continues for 2023 as well.'" Despite an overall decrease in green bond issuances from 2021 to
2022, both banks and other financial corporations (OFCs) have sustained consistent levels of issuance

(Figure 2). The euro and the U.S. dollar remain the predominant currencies of issuances, with the Chinese yuan
following closely behind. Data also indicate that proceeds from green bonds are predominantly allocated to
sectors such as clean transport, energy efficiency, and climate change adaptation.'? These comprehensive data
on breakdown of green bonds are accessible by country, issuer type, principal currency, and utilization of
proceeds. This type of information provides policymakers with invaluable insights into the climate finance
landscape, enabling them to identify any remaining gaps and make informed decisions. "3

Figure 1. ESG Debt Issuance by Type of Instrument
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'° 1t is important to note that governments may use other budget allocations to fund environmentally friendly projects, so the
level of green bond issuance should not be taken as a sole proxy measure for "fiscal greenness."

" Estimates of global investments required to achieve the Paris Agreement’s temperature and adaptation goals range
between US$3 to $6 trillion per year until 2050 (IMF, 2022).

2 See Annex lll for the charts on issuances by currency and by use of proceeds.

13 See IMF (2023c) for a detailed discussion.
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Figure 2. ESG Debt Issuance by Type of Issuer
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As the need for funding to help facilitate a transition to a greener economy far exceeds the available supply, and
securities financing may not be an option in various jurisdictions across the world, bank credit and capital
market financing need to complement each other in terms of helping close the climate finance gap. The banking
sector plays a vital role in providing finance to the real economy, and bank loans are key financial instruments
used globally to facilitate this funding.

This paper also discusses the Carbon Footprint of Bank Loans (CFBL), another experimental indicator available
on the CID. The CFBL aims to quantify the exposure of a country’s banking sector to climate transition risks. It
thus serves as a tool for policymakers and relevant stakeholders to measure the carbon intensity of bank loan
portfolios—an experimental measure of the greenness of the domestic loan portfolio. The CFBL, based on
aggregated sector level data, provides a data-lean way to appraise the exposure of the banking system to
transition risk for a given country. The formulation makes it possible to calculate this indicator for a wide range
of countries.' The methodology allows for cross-country comparisons, albeit with certain limitations.'> Figure 3
suggests that banking systems of emerging markets tend to have higher carbon footprints compared to
advanced economies, with wide regional heterogeneity, highlighting the potential transition risk exposures to
these countries’ loan portfolios.

4 The CFBL is currently available for 41 countries including EMDEs.
5 See IMF (2023c) for a detailed discussion.
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Figure 3. Carbon Footprint of Bank Loans (CFBL)

Intensity-based

150

Tons of CO2 per Millions of US Dollar

Multipliers-based

1000
glIIII.ll.l..IIIIII-------------_______
|

QRO RNV T T ORI FI G TV TR CEITIIIVIVIETI T CFCC
Country

WEO Group . Advanced Economies . Emerging Markets and Developing Economies

Source: IMF (2023c)

Recognizing the importance of statistical methodologies in tackling critical issues such as data gaps in green
finance is essential. However, the challenge lies in developing and implementing these methodologies in a
consistent manner across regions and countries, particularly when there are no established statistical standards
and alignment approaches. The challenge is further compounded by the persistent issue of greenwashing.
Another significant limitation is the difficulty in defining climate finance, particularly with emerging new financial
instruments like sustainability-linked bonds that lack the restrictions on the use of proceeds. While this flexibility
broadens the scope for sustainable financing, it concurrently complicates efforts to precisely track the allocation
of funds dedicated to fight climate change. Additionally, the constantly changing nature of climate finance
instruments adds more complexity, necessitating a nuanced approach to address these multifaceted
challenges. Similarly, the experimental CBFL indicators rely on a one-off survey on loans-by-industry, posing
challenges in capturing the ongoing and most recent dynamics.

2.2. G20 Data Gaps Initiative 3 (DGI 3)

All these limitations outlined above necessitate improving data availability on climate change statistics at
country level coupled with building on or further developing the established statistical infrastructure. These
efforts, when carefully coordinated with existing international statistical workstreams, provide the necessary
synergies, and gain more support. Additionally, statistical standards and alignment approaches are crucial for
facilitating the collection of internationally comparable data, a prerequisite for informed decision-making.

16 The classification of instruments as 'green' may not necessarily align with their actual environmental impact, diverting
funds intended for climate-related activities towards potentially 'brown' activities.
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The IMF's commitment to this cause is exemplified through its leading role in the G20 Data Gaps Initiative
(DGI)."7 In October 2022, the G20 FMCBGs endorsed the DGI-3 initiative and the related workplan drawing on
collaborative efforts and collective expertise from the IMF, Financial Stability Board (FSB), and the Inter-Agency
Group on Economic and Financial Statistics (IAG) to coordinate climate related work. DGI-3 addresses 14
recommendations, seven of which call for better climate data. The DGI-3 also draws on work undertaken by
groups such as the Network for Greening the Financial System to develop a common understanding of climate-
related financial instruments.

Efforts of the DGI-3 recommendations on climate change are focused on seven keys areas pertaining to
developing greenhouse gas emissions by industry, energy accounts, carbon footprints, climate finance
indicators, physical and transition risk indicators, climate impacting subsidies and climate-related expenditures.
A vital aspect of this work involves developing internationally accepted concepts and statistical methods that
ensure comparable and consistent measures across countries and over time.

One of the recommendations of DGI-3, Recommendation 5 ‘Forward-looking Physical and Transition Risk
Indicators, '8 focuses on the need to monitor risks related to increasingly frequent and severe climate hazards
(such as floods, drought, and fires) and the transition effect of climate policy on economic development and
financial sector stability. Physical risk indicators plan to combine information on hazards, exposures, and
vulnerability to help policymakers better understand the risk climate hazards pose to populations, the economy,
including its buildings and structures, and financial markets. Similarly, transition risk indicators underscore the
economic and financial challenges that arise from the global move towards a low-carbon future. Together, both
these risks require careful management and foresight to safeguard financial stability and ensure a smooth
transition to a sustainable economic model, and bridging data gaps is paramount in addressing these
challenges.

Similarly, another recommendation of the DGI-3, Recommendation 4 ‘Climate Finance,’'® focuses specifically
on Green Debt and Equity Securities Financing. The objective of this recommendation is to address data gaps
by developing (i) reporting templates to collect experimental data on issuances and holdings of green and
sustainable debt securities and green listed shares consistent to the extent possible with the Handbook on
Securities Statistics (HSS), and (ii) methodological guidance to ensure greater interoperability and comparability
of data reported across economies in the future.

The DGI 3 Recommendation 4 data templates discussed and agreed at its Workshop on
October 5-6, 2023 include a set of tables.?° The collection covers statistics on issuances and holdings on a
from-whom-to-whom basis for green bonds, sustainability bonds, sustainability-linked bonds, and green listed

7 An initiative launched in 2009 by the G20 Finance Ministers and Central Bank Governors (FMCBG) to close the policy-
relevant data gaps identified following the global financial crisis to enhance the availability and quality of economic and
financial data worldwide.

8 For additional details, please see link.

19 This recommendation is led jointly by the BIS and ECB (leads), with collaboration from the IMF, OECD, and FSB (user
perspective). The work is also coordinated by the BIS-ECB-IMF Working Group on Securities Databases (WGSD).

20 Available here: https://www.bis.org/ifc/events/231005 summary.pdf.



https://prd-sitecore-cm.imf.org/en/News/Seminars/Conferences/DGI/g20-dgi-recommendations#dgi3
https://www.bis.org/ifc/events/231005_summary.pdf
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shares. The templates on the different types of green debt securities provide "of which" breakdowns
corresponding to the established DGI-2 Recommendation 7 breakdowns.?"

The data collection will rely on the existing DGI-2 Recommendation 7 current infrastructure for reporting,
including frequency and timeliness, consistent with the HSS and using the Global Data Structure Definition
(DSD) for Sector Accounts (NA_SEC) (See Annex IV for an illustrative reporting template). The reporting
targets include a basic intermediate target for core data on green bonds by end-2025 and a final target for other
data by end-2027.

The DGI 3 Recommendation 4 Task Team members and the coordinators of the sustainable finance
workstreams for the 2025 SNA and BPM7 (see Section 3) through close collaboration have ensured that the
approaches on both sides are aligned. The 2025 SNA and BPM?7 principles and definitions have been informed
by the work of the Recommendation 4 Task Team and the Recommendation 4 reporting templates will apply
these same definitions.

Progress in collecting internationally-comparable detailed climate finance statistics would remain limited unless
the international statistical standards include measures of climate (or sustainable) finance, which is not the case
currently. The work to update the standards and produce the new manuals—Balance of Payments and
International Investment Position Manual, seventh edition (BPM7) and 2025 System of National Accounts (2025
SNA)—has recognized the importance to provide expanded information on the interplay between the economy
and the environment taking into account the evolving landscape of sustainable finance and the increasing
demand for statistical information in this domain. Both the 2025 SNA and BPM7 will include, for the first time,
lines for ESG and green financial instruments. The compilation of these ESG and green measures will be based
on internationally agreed guidance to support the collection of statistics related to sustainable finance to
quantify funding activities which actively contribute to green and climate outcomes.

3.1. 2025 System of National Accounts and Balance of Payments Manual 7

From a user/policy perspective, the SNA update recommends that countries report the stocks and flows
(holdings and issuances) of ESG and green financial instruments (debt securities, loans, and equity and
investment fund shares) as ‘of which’ categories in the financial account and balance sheets. Although
reporting mechanisms, classifications and regulations around sustainable finance are in their infancy in most
countries, the update of the SNA acknowledges the importance of being forward-looking by introducing ESG
and green breakdowns of all relevant financial instruments. Including these breakdowns in the financial account
and balance sheets of the national accounts is important for tracking investment in the transition to a low carbon
economy and informing decisions on monetary and fiscal incentives relating to it (OECD, 2020). The agreed

21 Under the DGI-2 Recommendation 7, the G20 economies provide on a quarterly frequency debt securities issuance data
to the BIS consistent with the Handbook on Securities Statistics (HSS) covering sector, currency, type of interest rate,
original maturity and, if feasible, market of issuance.
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structure for ESG and green financial instruments and associated definitions22 in the current juncture, as
presented in the SNA update /ssues Note: Sustainable Finance in the 2025 SNA and BPM723 are provided in
Table 1 below with corresponding definitions in Table 2.
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Monetary gold and SDRs
Currency and deposits
Debt securities
Of which: ESG debt securities
Of which: Social debt securities
Of which: Green debt securities
Of which: Sustainability debt securities
Of which: Sustainability-linked debt securities
Of which: Other ESG debt securities
Loans
Of which: ESG loans
Of which: Green loans
Equity and investment fund shares
Equity
Of which: ESG equity

Investment fund shares

Of which: ESG investment fund shares

Insurance, pension and standardized guarantee schemes
Financial derivatives and employee stock options

Other accounts payable/receivable

), Table 3.

Source: SNA update Issues Note (2024

22 Definitions of ESG and “Green” instruments are evolving. The guidance note WS.12 Environmental Classifications notes that the 2025
SNA adopts, in the interim, current definitions, which may change in the future and could therefore be re-examined closer to the
publication date of the updated SNA, which will be accessible here.

3 Final version (30 May 2024) incorporating the decisions of the joint meeting of the Advisory Expert Group on National Accounts (AEG)

and IMF Committee on Balance of Payments Statistics (BOPCOM) of February 20, 2024.


https://unstats.un.org/unsd/nationalaccount/SNAUpdate/GuidanceNotes.asp
https://unstats.un.org/unsd/nationalaccount/SNAUpdate/2025/chapters.asp
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Table 2: Definitions for ESG and green financial instruments

AF.3 Debt securities

» Of which: ESG debt securities are debt securities where the use of proceeds is restricted to
financing or refinancing activities or projects or where the issuer agrees to achieve performance
objectives that improve the condition of the environment or society or governance practices. These
include green debt securities, social debt securities, sustainability debt securities, sustainability-
linked debt securities, and other ESG debt securities.

» Of which: Social debt securities are debt securities where the use of proceeds is restricted to
financing or refinancing activities or projects that improve the condition of society.

» Of which: Green debt securities are debt securities where the use of proceeds is restricted to
financing or refinancing activities or projects that improve the condition of the environment.

» Of which: Sustainability debt securities are debt securities where the use of proceeds is
restricted to financing or refinancing activities or projects that improve the condition of the
environment and society.

» Of which: Sustainability-linked debt securities are debt securities in which certain

characteristics, such as the associated cash payments, are linked to achieving performance
objectives that improve the condition of the environment or society?.

» Of which: Other ESG debt securities are any ESG debt securities other than those identified as
social debt securities, green debt securities, sustainability debt securities or sustainability-
linked debt securities.

AF.4 Loans

» Of which: ESG Loans are funds lent by creditors to debtors in which 50% or more of the debtor’s
activities improve the condition of the environment or society or governance practices.

» Of which: Green Loans are funds lent by creditors to debtors in which 50% or more of the
debtor’s activities improve the condition of the environment.

AF.5 Equity and investment fund shares

AF.51 Equity

» Of which: ESG Equity are equity investments by investors to institutional units in which 50% or
more of the institutional unit’s revenue comes from activities improve the condition of the
environment or society or governance practices.

» Of which: Green equity are equity investments by investors to institutional units in which 50% or
more of the institutional unit’s revenue comes from activities improve the condition of the
environment.

AF.52 Investment fund shares

» Of which: ESG investment funds are funds investing in financial instruments, companies, projects
or other funds that intend to achieve performance objectives that improve the condition of the
environment or society or governance practices.

» Of which: Green investment funds are funds investing in financial instruments, companies,
projects or other funds that intend to achieve performance objectives that improve the condition
of the environment.

Source: SNA update Issues Note (2024), Table 6.

2 This definition of sustainability-linked debt securities is essentially the same as that used by the DGI-3 Rec 4 Task Team: “sustainability-
linked debt securities: debt securities whose characteristics (e.g. coupon payments) can vary depending on whether the issuer achieves
predefined environmental or other sustainability objectives”.
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The proposal for the BPMY is to introduce an updatable appendix on measures and balance of payments/IIP
indicators relevant for climate change-related financial risks. The IMF’'s Committee on Balance of Payments
Statistics (BOPCOM) has agreed to add supplementary ‘of which’ categories for ESG and green financial
instruments in the balance of payments and international investment position (1IP) (SNA update Issues Note,
2024, Table 4). These are shown in Table 3.
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In conjunction with the revised 2008 SNA and BPM6, the forthcoming update of the Monetary and Financial
Statistics Manual and Compilation Guide (MFSMCG) will introduce guidance on sustainable finance, including
concepts and definitions for climate-related financial instruments. The updated manual will incorporate
additional breakdowns to assist countries in better measuring climate finance and assess the impact of climate
change on the financial sector.

3.2. Climate Finance Data Project for the Financial Sector

As much as climate issues are being integrated in the Fund’s climate assessments and macro financial
surveillance, a critical persistent obstacle has been limited and inconsistent data on climate finance.?> To
evaluate data availability as well as assess the possibility of collecting relevant granular climate-related financial
details, the IMF will be launching a pilot project targeting approximately 50 economies.?®

The project, underway, aims to collect climate-related components within the standardized report forms (SRFs)
as part of the current Monetary and Financial Statistics (MFS) compilation structure (additional lines under main
SRF templates—see Appendix V—and additional annex tables). The collection of the relevant data from these
pilot countries will be undertaken while minimizing overlap with other initiatives. Initial focus is on improving data
availability on green and brown assets of the banks, and sectoral/geographic distribution of exposures of banks
and nonbank financial institutions. Cross-references at the aggregate level will be introduced, wherever
possible, to achieve harmonization with the DGI-3 Recommendation 4 reporting templates and the international
statistical standards.?’

Participating economies in the pilot project will be requested to submit quarterly data, on a voluntary basis, with
historical series covering a five-year period, whenever feasible. While the exercise will be used to test the
underlying definitions of the 2025 SNA and BPM?7, countries may also report data based on their own
definitions, should the latter not align with the proposed guidance. Metadata will therefore accompany the data
reported in the pilot.

Results of this pilot exercise, including the metadata, will provide additional guidance for countries aiming to
implement the new breakdowns in the 2025 SNA and BPM7and benefit the discussion surrounding the
forthcoming update of the MFSMCG. This comprehensive approach will also provide valuable insights into the
sustainable finance intermediated by the financial sector and also the impact of climate change on the financial
sector. If the pilot phase proves to be useful, it will transition into a regular exercise, with an expanded scope to
include more countries. Based on the results, this initiative can either be integrated into the MFS data collection
or established as a standalone database.

25 The absence of reliable data was explicitly mentioned in all 32 FSAPs conducted in 2021-23. About 20 percent of the 2023 staff
reports acknowledged either the lack of climate data or the need to improve climate data.

26 This will be a joint project between IMF’s Statistics Department and Monetary and Capital Markets (MCM) Department.

27 For example, aggregate green bond issuances by banks reported within the pilot collection would be cross-referenced and
aligned with the reporting under DGI-3 Recommendation 4 templates — Table 1.2a. Given the absence of globally accepted criteria
for brown assets, an option-based method is intended to gather data on national practices.
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These data, with an expanded coverage beyond G20 countries, are expected to complement other ongoing
work, such as the Financial Stability Board’s SCAV Climate Vulnerabilities and Data (CVD) workstream?8 and
the DGI-3 climate related work. This pilot project also aims to support data needs for the monitoring of RST
countries’ climate-related policy conditionalities. By contributing to the design and application of a robust climate
information architecture, the pilot data collection, if proved successful and adopted as a regular collection, will
provide invaluable service to national authorities, supervisors, and financial institutions in support for policy work
on climate finance.

Reliable and comparable climate finance data are crucial for assessing global efforts towards climate change
mitigation and adaptation. Such data enable policymakers, researchers, international organizations, and
stakeholders to track the flow of funds, and the alignment of financial flows on a low-carbon and resilient
trajectory, evaluate the effectiveness of investments in climate change mitigation and adaptation, and ensure
accountability in the use of resources (notably to mitigate greenwashing risks). Climate data are a key pillar of
the climate information architecture (IMF, World Bank and OECD, 2023). Consistency in data reporting and
analysis is essential in setting standardized benchmarks and facilitating international cooperation by highlighting
areas in need for more support or intervention.

This paper has delineated the ongoing collaborative efforts of the IMF with other relevant stakeholders including
member countries in addressing these challenges stemming from inadequate availability of relevant climate
finance data and statistical guidelines in this field. These efforts encompass not only the development and
dissemination of experimental indicators aimed at alleviating pressing data gaps but also the revision of the
international statistical standards for the national accounts, external statistics and monetary and financial
statistics. Updating these standards will foster a more equitable environment for climate finance statistics, thus
facilitating informed decision-making and effective policy formulation in combating climate change. Ultimately,
robust climate related data are vital for informing strategies that can effectively address the complex challenges
of climate change on a global scale.

28 The CVD's work aims at developing a monitoring framework to analyze the evolution of climate vulnerabilities and transmission or amplification channels in the global financial system, based on

available metrics, which can be updated regularly and evolve over time as improved data and tools become available.
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Annex |. Climate Bonds Initiative Taxonomy

The certification process broadly consists of three distinct phases:
1. Pre-Issuance Certification: CBI certifies, through an Approved Verifier, that all GBPs are satisfied.
2. Post-Issuance Cettification: CBI certifies that the green bond has been issued.

3. Ongoing Certification: on an ongoing basis CBI certifies the disclosure and reporting requirements are fulfilled.

Figure: Climate Bonds Initiative Taxonomy
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Here are some key definitions and concepts related to the ESG debt instruments published on CID based on
data from Refinitiv.

= CBI Aligned Green Bond—Aligned to the Climate Bond Initiative (CBI) Climate Taxonomy and screened
for eligible sector and use of proceeds.

= CBI Certified Green Bond—Certified by Climate Bond Initiative (CBI) to conform to the Climate Bond
Standards and has a verifier appointed. More on CBI’s certification: Certification under the Climate Bonds
Standard | Climate Bonds Initiative .

= Self-Labelled Green Bond—Labelled by issuers to be a green bond and follows a green bond framework.
Has use of proceeds dedicated to projects with environmental benefits. May eventually be changed to CBI
certified or aligned, as assessment takes time.

= Social Bond—Labelled by issuers to be a social bond and follows a social bond framework. Have use of
proceeds that are dedicated to projects with positive social outcomes.

= Sustainability Bond—Labelled by issuers to be a sustainability bond and follows a sustainability bond
framework. Have a mix of green and social use of proceeds.

= Sustainability-Linked Bond—Labelled by the issuer to be sustainability linked bond (SLB), follows
sustainability linked bond framework. Is non-use of proceeds bond unlike other ESG classification types.
Proceeds can be spent on general purposes. Have specific KPIs and related targets that are connected to
environment, social initiatives etc. If target is not met on the specified target observation date, there will be
compensation paid to the bondholders which is usually in a form of coupon step-up or premium redemption.
SLBs derive their ESG theme from the sustainable targets.

The IMF staff remapped the type of issuer variable from the underlying Refinitiv data to a custom classification
scheme that is considered more aligned with statistical methodologies. This mapping is portrayed in the table
below. Mapping was produced by joining two variables available from Refinitiv, that is, Type of Issuer (portrayed
below in the table under the Refinitiv column) and the TRBC sector variable.


https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.climatebonds.net%2Fcertification&data=05%7C02%7Caquevedo%40imf.org%7C0b07241dbfdd499fe72308dc2996ceef%7C8085fa43302e45bdb171a6648c3b6be7%7C0%7C0%7C638430974917588347%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=PNRxCsu8kjH8o7v5taoZkVrkq2B0zpQJCSBlQXinksE%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.climatebonds.net%2Fcertification&data=05%7C02%7Caquevedo%40imf.org%7C0b07241dbfdd499fe72308dc2996ceef%7C8085fa43302e45bdb171a6648c3b6be7%7C0%7C0%7C638430974917588347%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=PNRxCsu8kjH8o7v5taoZkVrkq2B0zpQJCSBlQXinksE%3D&reserved=0

Going Green in Finance

Table 4: Mapping of Type of Issuer Between Refinitiv and the CID

Refinitiv CID

State-Owned entities, including:
= Public Banks

Agency = Public OFC
= Non-Financial Public Corporations
Banks

Corporate Other Financial Corporations
Non-Financial Corporations

Government / Central Banks Sovereign

Non-US municipalities
State and Local Government

Other Government / Supranational

International Organizations

Source: Refinitiv, Thomson Reuters Business Classification, IMF Staff.

INTERNATIONAL MONETARY FUND 18



Going Green in Finance

Annex lll. Issuances by Type of Currency

Cummulative Global Sustainable Instrument Issuance by Type of Currency

(Cummulative, All Years)
Green Bond Social Bond

Sustainability Bond Sustainability Linked Bond

-

. Euro . Swedish Krona . Swiss Franc . Mexican Peso . NA
US Dollar || Ganadian Dollar [ West African CFA Franc || Thai Baht

. Chinese Yuan . Japanese Yen . Chilean Peso . New Zealand Dollar
British Pound Australian Dollar | South Korean Won Others

Note: Others = currencies with a share of less than 1%.
Sources: Refinitiv; IMF Staff Calculations.

Cummulative Green Bond Issuance by Use of Proceeds
(Cummulative, All Years)

B ciean Transport [ Green Construction/Buildings [ Atemative Eneray
. Energy Efficiency Renewable Energy Projects . Others

. Climate Change Adaptation . Aquatic Biodiversity Conservation

. Eligible Green Projects . Circular Economy Adapted/Eco-efficient Products, Production Technologies/Processes

Note: Others = proceeds with a share of less than 1%.
Sources: Refinitiv; IMF Staff Calculations.
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The template below comes from the explanatory note on the recommendation 4 templates that can be

accessed here.

Table 1.1a: Green Bonds Issues by Sector, Currency, Maturity, Interest Rate and Market of Issuance. Stocks at Nominal Value

|Orange cells: Core data to be transmitted by end-2025

|White cells: Advanced ambitions data to be transmitted by end-2027

Issuer Residents (S1)
- . General
Financial corporations (S12) overnment (S13)
g Memo Allresident
Non-financial ftem:  |Households | jegerg
Currency corporations Other Mone: Oter Insurance Of which: . |andNPISH s1
. Y| fnancal ——| corporations public (81)
Maturity (S11) Centalbank | depositaking | market | oo Of which: and pension Central secor | (5144519
Inferest rate (s121) corporations | funds* 512 iy || EERELED fup " government
Market of issuance (8122) (8123) ( s127) corporations (5128n83129) (s1311)
(S125A) .
Total

By domestic currency

By foreign currency

Short term at original maturity

Long term at original maturity

More than 1 year and up to and including 2 years

More than 2 years and up o and including 5 years

More than 5 years and up to and including 10 years

More than ten years

Of which: Long term at original maturity, with a remaining maturity up to and including 1 year

Fixed interest rate

Variable interestrate

Inflaion-linked

Interest rate-linked

Asset price-linked

Domestic market

International market

*) Money market funds do not issue debt securities. 2008 SNA codes are used for sectors and subsectors.


https://www.imf.org/en/Data/Statistics/working-group-on-securities-databases/dgi-3-recommendation-4
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Annex V. lllustrative Reporting Table

Table 5: lllustrative table to incorporate climate related data under SRFs — Other Depository

Corporations - 2SR - Assets* (to be finalized)

Securities Other Nonfinancial Corporations NC*

Of which ESG debt securities
Of which: Social debt securities
Of which Green securities
Of which: Sustainability debt securities
Of which: Sustainability-linked debt securities

Of which: Other ESG debt securities

Of which Brown securities

Securities Other Nonfinancial Corporations FC*

Of which ESG debt securities

Of which: Social debt securities

Of which Green securities

Of which: Sustainability debt securities

Of which: Sustainability-linked debt securities

Of which: Other ESG debt securities

Of which Brown securities

*Nonfinancial corporations’ sector is chosen for illustration purposes only. Similar data will be collected under the 1SR —

Central Banks and 4SR — Other Financial Corporations report forms as well.

INTERNATIONAL MONETARY FUND
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IMF and Climate Change

= Climate change is an existential threat to long-term growth and prosperity.

= The IMF is systematically covering climate-related issues through surveillance, lending,

analytical, and capacity development work.

Financial stability

Economic stability

-~ . ™
Transition

Opportunities

H Job creation '

Source: F&D — December 2019




I Role of Climate Finance

Achieving Paris Agreement objective and Estimates of global investments required to
fighting the outcomes of climate change achieve the Paris Agreement’s goals:
requires climate finance:

. Reduce reliance on carbon I.I.I.I »  US$3 to $6 trillion per year until
. 2050.

e intensive means of production
xS

and thus emissions of

€
greenhouse gases (GHG). £/.\$ » Global climate finance currently
24 adds to about US$630 billion

« Adaptation and resilience building annually. (IME-2022)



https://www.imf.org/en/Publications/staff-climate-notes/Issues/2022/07/26/Mobilizing-Private-Climate-Financing-in-Emerging-Market-and-Developing-Economies-520585

I Bridging Data Gaps: IMF’s Statistics Department

= Climate Change Indicators Dashboard (CID)
= Data Gaps Initiative 3 (DGI-3)
= Introducing Climate Finance in Statistical Methodology

= Capacity Development
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I IMP’s Climate Change Indicators Dashboard (CID)

v The CID addresses the growing need for climate-related data used in macroeconomic and financial stability
analysis by identifying and developing a range of distinctive indicators, including experimental ones.

CLIMATE CHANGE
IMF ‘DASHBOARD INDICATORS | COUNTRIES | ACCESSDATA | TOOLS | LEARN MORE =

Cllmate Change Ind cators Dashboard

Bndglng the data gap on cllmate change for e\ndence—based economlc demsmn—makmg

o | =x it @

Greenhouse Gas (GHG) Mitigation Adaptation Transition to a Low- Climate Finance Climate and Weather

Emissions Environmental Taxes Climate-related Disasters Carbon Economy Green Debt | # Surface Temperature
GHG Emissions Accounts Environmental Protection Frequency NEW NGFS Transition Carbon Footprint of i Change

National Inventories and Expenditures Climate-driven INFORM Pathways Bank Loans Atmospheric CO»
Targets Fossil Fuel Subsidies Risk NEW NGFS GDP Losses ] Concentrations

CO, Emissions Intensities Renewable Energy and Benefits : 1 Change in Mean Sea
and Multipliers Trade in Low Carbon Forward-Looking Risks ' Levels

Carbon Footprints from Technology Trade in Low Carbon Land Cover Accounts




- ESG Debt Issuances Continue to Fall short of

Meeting Financing Needs

Global Sustainable Instrument Issuance by Instrument
(Billions of U.S. dollars)

1300+
1200+
1100+
1000+
900
800
700
600
500
400
300
200
100+

2006 1
2007 ~
2008 -
2009
2010+
2011+
2012+
2013
2014 A
2015+
20161
2017 A
20181
2019+
2020 1
2021 A
2022 A

. Green Bond . Social Bond . Sustainability Bond . Sustainability Linked Bond
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Il Carbon Footprint of Bank Loans Indicator (CBFL)

= The CFBL indicator, a country-level indicator, constructed as the average of carbon dioxide (CO,)
emission factors from fuels used in each sector, weighted by the sectoral share of outstanding loans

from deposit takers.

= EMDEs have higher metrics for both intensity-based and multipliers-based measures.
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The new DGI-3 endorsed by the G20
FMCBG will play an important role in
addressing climate-related data gap.

G20 Leaders asked the IMF to
coordinate with the FSB, the IAG,
and statistical authorities across the
G20 to “begin work on filling these
data gaps"

DGI-3 Global Conference held in
Washington D.C. in June 2023

First Progress Report of DGI-3 was
published in October 2023

Climate Change
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Il G20 - Data Gaps Initiative 3 - Recommendations
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Recommendation 1:

Greenhouse gas emission
accounts and carbon footprints |

~

Recommendation 2:
Energy Accounts

Recommendation 3:
Carbon Footprint of Foreign

Direct Investment (FDI)

Recommendation 4:
Climate Finance

Recommendation 5:

Forward Looking Physical and
Transition Risk Indicators

N

Recommendation 6:
Climate-Impacting Government
Subsidies

\

Recommendation 7:
Climate Change Mitigation and
Adaptation Expenditures

I DGI 3 - Recommendations on Climate

To monitor progress towards emission targets and the transition towards a low

carbon economy.

Data to monitor transformation of the energy sector which is key to addressing
climate change.

1o monitor cross-border emissions through trade, investment, and global value

chains (GVCs).

Data to track the source of funds available for green projects and activities that
can mitigate climate change and help countries adapt to its implications.

4 Quantify and monitor forward looking risk to help prioritize and develop support
for climate action.

Provide comparable estimates for insight into government subsidy regimes to
tackle climate change.

Track level of expenditures to mitigate and adapt to the effects of climate change

to ensure achievement of national commitments.
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I DGI 3 - Recommendations 4 on “Climate Finance”

Policy Driver: Incentivizing investments in green projects and activities that can contribute to
climate change adaptation and mitigation.

Statistical Outputs: Issuances and holdings of green debt securities and green listed shares.

Objective is to address data gaps by:

1. Developing reporting templates for experimental data on issuances and holdings of green debt securities
and listed shares securities consistent with the Handbook on Securities Statistics (HSS)

2. Providing methodological guidance to enhance data interoperability and comparability

BIS and ECB are leading this in collaboration with international organizations and G20 countries

= An in-person Workshop was held in Cape Town during October 5-6, 2023
» Data templates were discussed and agreed upon

» The collection covers statistics on issuances and holdings on a from-whom-to-whom basis for green
bonds, sustainability bonds, sustainability-linked bonds, and green listed shares.

11



T DGI 3 - Recommendations 5 on “Forward Looking
Physical ad Transition Risk Indicators”

= Policy Driver: Quantify and monitor forward looking
risk, physical as well as transition risks, to help prioritize
and develop support for climate action.

Climate Change

causes
Impacts and Risks

= Statistical Outputs: Forward looking physical and
transition risk indicators (risk to populations, economic
growth, financial markets, firms etc.)

Human Society Ecosystems

= Methodological guidance is being developed and a Linits toadaptatin including biodiversity
. 0sSe€s and damages Limits to adaptation
concept note has been presented and shared with G20 N s gy 1055 e amages
countries in a workshop in Q42023 e

/V@/,hoOdS IS 3

e
Ecosystem oet

= IMF is leading this work with other international
organizations: BIS, FSB, ECB, OECD and World Bank.

Source: IPCC
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I Introducing Climate Finance in Statistical Methodology

= Update to the international statistical standards

» The SNA 2025 will include:

4 Additional environmental classes for bonds, loans, equity, and investment fund shares.

¢ Definitions for ESG/Green Financial Instruments recognizing that these will be updated as they
evolve over time.

» Balance of Payments and International Investment Position Manual, BPM7— Annex

(updatable) on Sustainable Finance
¢ Some items from the BOP/IIP framework and possible additional breakdowns:
e Direct investment in specific sectors; Direct Investment by counterparty country.

e Supplementary “of which” category for transactions and positions in “green-labelled” bonds as
well as for interest in the returns earned on them.

e Supplementary data on international cooperation grants to low-income countries to finance
climate change mitigation and adaptation.

System of
National
Accounts

Balance of

Sixth Edition (BPM6)

2 4/ !
Payments and ’[ 7 S
International - s z

[nvestment E ?
Position Manual ‘!"7 72
&
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I Climate Finance Data Project for the Financial Sector

MANUAL

;.f._...._.! L ---‘...o.u-.
{n\! e ! ------ toopeoensPO
s s P+ e 008+ s 90 BessssseBO
. Y TN RN Y]

....................

MONETARY AND FINANCIAL
STATISTICS MANUAL AND
COMPILATION GUIDE

INTERNATIONAL MONETARY FUND

Main Objective:

Leverage IMF’s monetary statistics database to
bridge climate-related data gaps for the financial

sector

Conduct a pilot
exercise

Evaluate data
availability and assess
the feasibility of
collecting relevant
granular climate-
related details within
the framework of the
existing MFS
database

Set of pilot countries
will report data

—>

Use of the
metadata

Support the work
on developing a
harmonized
compilation
methodology

Dissemination of
data and indicators

Separate set of
supplementary
tables to the MFS
database or
integrated

Complement other
ongoing work (DGl
3.0, FSB Climate
Vulnerabilities and
Data WS)

14



I Climate Finance Data Project for the Financial Sector

Objectives of the Project Pilot Phase

* Project aims to integrate climate-related data * Pilot will be launched for 50 countries
into standardized report forms (SRFs)
within the existing monetary statistics
framework.

 Countries will be requested to submit quarterly
data, on a voluntary basis, with historical
series covering a five-year period, whenever

* Pilot results will also help inform feasible.
methodological guidance for the SNA and

BPM6 update. * Cross-references will be introduced at

aggregate level, where feasible, to align with
» The project will aid the upcoming MFSMCG Rec#4 reporting format.

update. * Metadata to be submitted, including definitions

» Based on pilot results, this can be integrated and variations.
into the monetary statistics collection or as a
standalone database, with broader country
coverage.

. Y, . _/




Il Suggested Data Categories

Climate-related (low carbon / carbon intensive)
assets/liabilities

» Data categories: Low carbon (green) / carbon intensive (brown) loans, debt
securities, equity, financial derivatives.

» Potential Indicators: Share of low-carbon assets/liabilities in the balance sheet /
loan portfolio / securities portfolio

* Potential Indicators: Carbon footprint of bank loans, carbon footprint of
investments, share of exposures to high/low carbon intensity sectors

Geolocational distribution of exposures

) |- Data categories: Geolocational distribution of loans

* Potential Indicators: Exposures of financial institutions to climate hazards
(tropical cyclones, droughts, etc.)

Structure:

Additional breakdowns
under MFS reporting

LOANS

In National Currency

Loans Other Nonfinancial Corporations NC

- of which green

- of which carbon intensive

Loans Nonresidents NC

- of which green

- of which carbon intensive

In Foreign Currency

Loans Other Nonfinancial Corporations FC

- of which green

- of which carbon intensive

Loans Nonresidents FC

- of which green

- of which carbon intensive

Supplementary tables

MONETARY AND FINANCIAL
STATISTICS MANUAL AND
COMPILATION GUIDE
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I coordination with Other Ongoing Initiatives

Strong links with ongoing statistical initiatives...

G20 DATA GAPS INITIATIVE n Data collection beyond G- . New and updated

SEEE ER B 20 countries. indicators for the
peorLEl B B . Support the work on DGl CID.

BB ruaveTHE > Rec 4 on Green Finance » Climate finance

McconoMy » Rec 5 on Forward Looking

Risk Indicators ey

FINANCIAL
STABILITY
BOARD

=  Support CVD’s work
on the assessment of
evolution of climate
vulnerabilities. n |mportant input for the
Hepa i oA MFSMCG update to
harmonize compilation
methodology.

indicators
> Risk indicators

DELIVERING INSIGHTS FOR ACTION

Stiler . " Testthe definitions
National (environmental classes)
Accounts and provide feedback for

SNA 2025 update.

MONETARY AND FINANCIAL
STATISTICS MANUAL AND
COMPILATION GUIDE
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I Way Forward

G20 DATA GAPS INITIATIVE

DELIVERING INSIGHTS FOR ACTION

CD Activities
for Countries

AAD

Improved
taxonomies

New and
Improved
Indicators

N
Statistical
Standards

&

DGI and
CID
initiatives

IMF |

CLIMATE CHANGE

DASHEOQARD
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‘ Proposed structure for ESG and green financial
instruments for the 2025 SNA

Table 1: ESG and green financial instruments in the 2025 SNA

Monetary gold and SDRs
Currency and deposits
Debt securities
Of which: ESG debt securities
Of which: Social debt securities
Of which: Green debt securities
Of which: Sustainability debt securities
Of which: Sustainability-linked debt securities
Of which: Other ESG debt securities
Loans
Of which: ESG loans
Of which: Green loans
Equity and investment fund shares
Equity
Of which: ESG equity

Investment fund shares

Of which: ESG investment fund shares

Insurance, pension and standardized guarantee schemes
Financial derivatives and employee stock options

Other accounts payable/receivable
Source: SNA update Issues Note (2024), Table 3.




Proposed table for ESG and green financial instruments
for the BPM7 (IIP and BOP)

Table 3: ESG and green financial instruments in the upcoming BPM7 (lIP and BOP)

I. Direct Investment
Equity and investment fund shares
Of which: ESG equity/investment fund shares
Of which: Green equity/investment fund shares
Debt Instruments
Of which: 1.2.0.1 Debt Securities
Of which: ESG debt securities

Of which: Social debt securities
Of which: Green debt securities

Of which: Sustainability debt securities
Of which: Sustainability-linked debt securities
Of which: Other ESG debt securities

Il. Portfolio Investment

Equity and investment fund shares

Of which: ESG equity/investment fund shares

Of which: Green equity/investment fund shares
Debt Securities
Of which: ESG debt securities

Of which: Social debt securities

Of which: Green debt securities

Of which: Sustainability debt securities

Of which: Sustainability-linked debt securities

Of which: Other ESG debt securities

ll. Financial Derivatives
IV. Other Investment
Other equity
Currency and deposits
Loans
Of which: ESG loans
Of which: Green loans
V. Insurance, pension and standardized guarantee schemes
VI. Trade credit and advances
VII. Other accounts receivable/payable
VIIl. SDRs

IX. Reserve assets



lllustrative reporting template: Recommendation 4

Table 1.1a: Green Bonds Issues by Sector, Currency, Maturity, Interest Rate and Market of Issuance. Stocks at Nominal Value

Orange cells: Core data to be transmitted by end-2025
White cells: Advanced ambitions data to be transmitted by end-2027

Issuer Residents (S1)
- ) General
Financial corporations (S12) ST
Y Memo All resident
Non-financial tem:  |Households | ieqyers
Currency corporations Other Mone Ohﬁe!' Insuraqce Of which: ¥ and NPISH S1
: Y| fnancil — | corporations public (1)
Maturity (811) Central bank | depositaking | market | L0 Of which: and pension Cental secor |(S14+815)
Inferest rate (121) corporafions | funds* (g 1241 Securiisation fupn ds government
Market of issuance (8122) (S123) $127) corporations (5128.5129) (S1311)
(S125A) ,

Total

By domestic currency
By foreign currency

Short term at original maturity
Long term at original maturity
More than 1 year and up to and including 2 years
More than 2 years and up to and including 5 years
More than 5 years and up to and including 10 years
More than ten years
Of which: Long term at original maturity, with a remaining maturity up to and including 1 year

Fixed interestrate

Variable interest rate
Inflaion-linked
Interest rate-linked
Asset price-linked

Domestic market

International market
*) Money market funds do not issue debt securities. 2008 SNA codes are used for sectors and subsectors.




Il Issuances by Type of Issuer

Global Sustainable Instrument Issuance by Type of Issuer
(Billions of U.S. dollars)

Green Bond Social Bond

600

500 -

400 -

300

200+ I l

100+ =- . .

0- Eg-—--- 1 e ————— i —
Sustainability Bond Sustainability Linked Bond

600 -

500 -

400 -

300+

200+ _.

100 _=EE ._

0- ——] | | || .
TR R R R R T R R R R R R R A Y
SSKISIRKKILKKIKKIIR] SKIJRKRIKKIKRIKIKRLSLR
. Banks . Local and state Government . Other financial corporations . State owned entities
International Organization . Nonfinancial corporations . Sovereign

Sources: Refinitiv; IMF Staff Calculations.



The Euro and the Dollar emerge as the primary currencies for
issuances, followed by Chinese Yuan

Cummulative Global Sustainable Instrument Issuance by Type of Currency

(Cummulative, All Years)
Green Bond Social Bond

Sustainability Bond Sustainability Linked Bond
. Euro - Swedish Krona . Swiss Franc . Mexican Peso . NA
US Dollar Canadian Dollar . West African CFA Franc Thai Baht
. Chinese Yuan - Japanese Yen . Chilean Peso . New Zealand Dollar
British Pound Australian Dollar South Korean Won Others

Note: Others = currencies with a share of less than 1%.
Sources: Refinitiv: IMF Staff Calculations.



IMPF’s Resilience and Sustainability Facility (RSF)

Financing and policy reforms to
reduce significant macro-critical
risks associated with long-term
structural challenges: climate
change and pandemic
preparedness at the outset.

Boost policy space by building policy and
financial buffers against such risks.
Contributes to longer-term prospective
balance of payments stability

The RSF is not aimed
at project financing.

The RSF is not aimed to
address short- to medium-
term BoP problems (which is
the focus of other Fund-
supported programs).
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IFC Workshop on "Addressing climate change data needs: the global debate and
central banks' contribution”

6-7 May 2024

We aim to curb emissions — but how can we know
where we stand?’

U von Kalckreuth,
Deutsche Bundesbank

! This contribution was prepared for the workshop. The views expressed are those of the authors and do not necessarily reflect

the views of the Central Bank of the Republic of Turkiye, the BIS, the IFC or the other central banks and institutions
represented at the event.
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DEUTSCHE
BUNDESBANK

EUROSYSTEM

We aim to curb emissions — but how can we know where we stand?
People and perspectives meet: an international workshop on carbon content measurement

UIf von Kalckreuth, Deutsche Bundesbank
CBRT-IFC Workshop on Addressing Climate Change Data Needs: The Global Debate and Central Banks' contribution
Izmir, Tirkye, 6-7 May 2024

Thanks to Alessandra Alfieri, Fabienne Fortanier, Robert Kirchner, Mike Mahoney, Stephan Moll, Karthik Ramanna,
Christian Schmieder, and John Verrinder
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Irving Fisher Committee on T B | S
Central Bank Statistics -

Carbon content measurement for products, organisations and
aggregates: creating a sound basis for decision making

International workshop organised by the IMF, the BIS/IFC, Eurostat, the Deutsche Bundesbank, the Banco
Central de Chile and the University of Oxford Blavatnik School of Government



I"Only what gets measured, gets managed" (Bo Li)

Reliable and readily available measures of carbon content enable:

« Companies to align their production processes in a climate-friendly way,
 Investors to direct their capital towards climate-friendly investments if they wish,
» Banks to better assess the climate risks in their portfolios,

« Governments and regulators to intervene if necessary, and

« Consumers to better understand the consequences for the environment of their decision to
purchase a particular product or service.

Carbon content information is a necessary condition for rational environmentally-oriented
decision making.

19 October 2023
Page 3



I"Only what gets measured, gets managed" (Bo Li)

Carbon content information is produced and needed on three levels:

« Aggregate level -- country and sector statistics
« Company level non financial reporting

* Product level carbon accounting

As yet, measurements and measurement concepts are unrelated. There is no joint framework,
no cross-validation, no way to use data from one level to fill data gaps in the other.

19 October 2023
Page 4



I"Only what gets measured, gets managed" (Bo Li)

Carbon content information is produced and needed on three levels:

« Aggregate level -- country and sector statistics
G 20 Data Gaps Initiative (DGI), ECB ESG climate indicators

« Company level non financial reporting
ISSB Standards, EU Legislation, specifically CSRD and ESRS
* Product level carbon accounting

industry initiatives (chemical industry, automobiles), accounting research

As yet, measurements and measurement concepts are unrelated. There is no joint framework,
no cross-validation, no way to use data from one level to fill data gaps in the other.

19 October 2023
Page 5



IThe Hamburg workshop — design

19 October 2023
Page 6

At the workshop, experts from different fields met to inform each other
on the status quo, the objectives, the way forward, and to discuss synergies.

Workshop organised by leading questions, formulated beforehand

Workshop was designed for interactivity.
No cfp, no pre-produced papers, many short presentations and discussions

Two parallel modes:
- morning and late afternoon: in-presence /[ Chatham house rules
- 1-3 pm open hybrid panels for maximum international interaction



IThe Hamburg workshop — topics

Opening panel: Overarching questions in accounting and statistics of CO, emissions

What do statisticians offer, what do they need from accounting and reporting standard setters?

Direct and indirect emissions — company-level information management and input-output
statistics. Accounting, recordkeeping, and auditing of emissions data in supply chains

Direct measurement of primary emissions data

Dissemination: Carbon data platforms

Closing panel: Summarising results and ways forward

19 October 2023
Page 7



ISome concepts
Special focus

Direct measurement of
With emission data, we distinguish between —  direct emissions

- Direct emissions (gzope 1), generated in production itself

- Indirect emissions, generated in the production of inputs,

— Evaluating emissions
Emissions due to the use of energy and heat (Scope 2) associated with inputs

- All other indirect emissions (Scope 3)
— Carbon content — the sum of direct and upstream indirect emissions.

— Analogous to total energy content of food.

19 October 2023
Page 8



ISome concepts

E.g., how to calculate the specific carbon emissions in a car doore

All images © original owners via Unsplashrand Creative Commons

Graph by courtesy of R. Kaplan and K. Ramanna, taken from session 1, levelling-up presentation

19 October 2023
Page 9



Ilndirect emissions and total carbon content

Consider the bill of material (BoM) of product k, with a; ; being the quantity of good / embodied
in the production process:

ap = (k1 Akz2 - Qgg)'

Let d;, be the amount of GHG directly emitted and ¢, be the carbon content of input /

i iSSi indirect emissions : i
direct emissions valuation structure of inputs

Then the carbon content of good k is given as the’sum of direct and indirect emissions:
Carbon content vector

e = dk Fda, = d, + Z s «——— quantity structure of inputs (1)

If the ¢, are known, we can calculate the carbon content of product k directly.

14 May, 2024
Page 10



IThe hen and the egg problem

What if we do not know the carbon content of our inputs?

Three types of answers:

— Try to understand your value chain and quantify direct emissions on each stage, then sum up
Drilling down the value chain: The tao of the GHG protocol

— From knowledge of input requirements, solve for carbon content of all products in the system

Explicit knowledge: The tao of 10
— Make your input provider give you the required information

Implicit knowledge: The tao of cumulative carbon accounting

19 October 2023
Page 11



The tao of GHG Protocol

Scope 2 Scope 1
INDIRECT DIRECT

Scope 3 Scope 3
5 INDIRECT INDIRECT

purchased é 3
qservicaersm [ =en transportation - -
d: purchased elecrieiny, steam = | ann mun | and distribution s,

Teating & cocling For own use | | investments
h feased assets k &> .

COmMpany
] Facilities
capital . Q |
gods j franchises
employee processing of i e
fusel and commuting sald prochcts = n
anergy related -ﬁ | aa man |
activities i e ol
W— travel o et oased assuts
ransportation :
and distribution  waste products end-ofife
generated in treatment of
operations sold products
Upstream activities Reporting company Downstream activities

Source: Greenhouse Gas Protocol (2001): Corporate value chain (Scope 3) accounting and reporting standard.

GREENHQUSE
GAS PROTOCOL

19 October 2023
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IThe tao of 10

If the ¢, are unknown, the equation is recursive. Equation (1) is an 10 model for production.
We can solve for the GHG value of all products simultaneously. Let
A=(@; a, .. ag)

be the matrix of the BoMs for all produced goods. With d the vector of direct emissions for

products 1,..., K, we may write: This is how actual 10 works using industry level
data from different countries.

c'=d +cA
_ . It also shows how the carbon content of products is
and solving for ¢ yields derived from direct emissions and interlinkages
C’ == d,(l - A)_l (2)
Carbon contents  Direct emissions Leontief inverse, reflecting
of all goods for all goods production interlinkages

14 May, 2024
Page 13



Cumulative carbon accounting — the tao of E-Liability

E-liability is the most prominent version of cumulative carbon accounting. Proposed and developed by
R. Kaplan (Harvard) and K. Ramanna (Oxford) since 2021.

E-liability works straight from the definition of carbon content:
Cr = dk + c'ak = dk + Z CiQri
i

Carbon content is cumulative, like VAT, thus carbon content information is passed through the system,
from input provider to producer and further down the supply chain, to the end-user.

To allocate emissions to output, all standard methodology of cost accounting is used! Direct and indirect
emissions are treated as an accounting liability.

Direct information from providers or own measurement have highest priority. Data gaps filled using
estimates, eg from statistics. If carbon contents provided by suppliers are used throughout the system,
carbon contents will converge, even if starting values are bad (von Kalckreuth, 2022, 2024)

19 October 2023
Page 14



ICommon points emerging

The workshop was a testing ground for identifying joint views and shared issues to solve,
among industry specialists, academics, standards-setters, central bankers, and statisticians.

Key message: carbon content information can be gathered and processed alongside financial
information, using the same concepts and the same infrastructure:

- Balance sheets
- Finacial and cost accounting

This is a vision and a challenge

Essential role of carbon content — direct plus upstream indirect emissions -- for cumulative
carbon accounting

14 May, 2024
Page 15



Common points emerging

The workshop was a testing ground for identifying joint views and shared issues to solve,
among industry specialists, academics, standards-setters, central bankers, and statisticians.

» Crucial role of reliable and relevant carbon content data at both macro and micro levels
* We need to move fast, therefore the need to leverage on what exists

* Need for a global approach -- compatible standards

» The importance of process efficiency, minimising burdens on entities

» The application of latest digital technologies for compilation, reporting and data flow

* The role of incentivisation techniques

» The benefits of inter-disciplinary cooperation (industry specialists, academics, standards-
setters, central bankers, statisticians...)

14 May, 2024
Page 16



IThe statistical angle

» Macro statistics are the predominant form of public data available now

» But they are:
— Highly based on assumptions >> can be improved with data from industry
— Not granular >> need to work on more detailed industry/product breakdowns
— Patchy in coverage across countries >> role of Data Gaps Initiative
— Role of statistics to help filling gaps and support convergence in microdata

» Importance of efficient statistical access to emerging microdata, sharing of
classifications and definitions where possible

14 May, 2024
Page 17



IDiscIosure or accounting — or both?

« Establishing a distinction between them...

* Many current initiatives based on disclosure
— But unlikely they will organically develop into accounting
— Engagement with standard setters on future direction

« The underlying principle of “passing on” carbon content (e.g. on invoices) can be applied in both
disclosure and accounting approaches

» E-liabilities based on double entry accounting.

* Ordinary cost accounting does not need audits, as the information it generates is for internal use
only. This is different with carbon accounting.

* Need to identify who could actually create carbon accounting standards.

14 May, 2024
Page 18



IDirect measurement

Situation is unsatisfactory. Estimates and rules of thumb predominate. No clear view of total
emissions

Workshop saw many innovative approaches...

Increasing role of satellite imagery —> in this conference an entire session

— Certainly at macro level

— Surprising advances at micro level

Combining / contrasting direct measurement data — they can build on each other
How can developing expertise at industry and scientific levels be pooled?

14 May, 2024
Page 19



ISectoraI aspects

* Need for a unified system for carbon content measurement
« Some sectors are:
— more relevant than others (fossil fuels, cement, chemicals, cars, steel...)
— already working in a collaborative way within their specific situations
« Small entities need a simple way to contribute ‘bottom-up’, leveraging on statistical data
— E.g. work of Carbones sur Factures, IDG security
» Consider government entities...
— as reporters ...
— as major procurers

14 May, 2024
Page 20



IMaking information available

» Challenge to present carbon content data alongside financials
— At macro level for policy purposes
— At entity level, alongside financial statements
— On products in an informative and standardised way
« How to bring data together?
— Commercial initiatives
— The ECCBSO / CMFB initiative: collecting CSRD company level data for statistics
— Possible proliferation of data bases

14 May, 2024
Page 21



Iln sum — what is needed

The workshop concluded that at the level of products, companies, industries, and countries we
need carbon content information that is accurate, interoperable, trustworthy, and available.

Accuracy needs high quality internal reporting of direct emissions and input
structures, with standard cost accounting procedures providing a robust framework.
Where carbon content data on inputs is lacking, suitable proxies need to be used.

Consistent and interoperable indicators require common standards, defining inputs,
allocation processes, and the treatment of carbon content over time. As a standard input for
carbon accounting, direct and upstream indirect carbon content is of vital importance

Trustworthiness and the value of the data in external transactions hinge on verification and
auditing, reinforcing the integration of carbon accounting within financial and cost accounting.

Communication devices, such as carbon content on bills and data exchange platforms, are
necessary for promoting availability.

14 May, 2024
Page 22



Iln sum — what is needed

« Bo Li demands ‘collaboration and innovation’ on our way towards a functioning system of
information on carbon contents.

— Setting the required standards and promoting them needs international collaboration.
— Making useful data available on all levels needs innovation, also from statisticians.

 Direct mesurement
* Processing, storage and passing on of information

— Timely and consistent information on country and industry totals are an important
backbone in the emerging system of carbon content information.

14 May, 2024
Page 23
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Abstract

This paper analyses existing methodologies developed by commercial services providers, research
institutes or civil society organisations for investors and financial institutions, to assess the alignment of
their assets and portfolios with the Paris Agreement temperature goal. The analysis is based on four main
analytical dimensions: coverage of financial asset classes, choice of greenhouse gas (GHG) performance
metrics, selection of climate change mitigation scenarios, and approach for aggregating alignment
assessment for a given asset class and at portfolio level. Within these dimensions, the analysis highlights
that a range of different and complex methodological choices, as well as current scope and data limitations,
impact the environmental integrity and policy relevance of alignment or misalignment results. The paper
provides suggestions for improved and more comprehensive financial sector alignment assessment.
These include the development of different complementary methodologies to cover a broader range of
financial asset classes than the current main focus on listed corporate equity, the development of more
tailored mitigation scenarios by climate policy and science communities, better communication of
uncertainties by all stakeholders, and the need for a series of indicators to assess progress and impacts
that include but are not limited to GHG-based alignment assessments.

Keywords: Investment, finance, climate alignment assessment methodologies, greenhouse gas
emissions, climate change mitigation scenarios.

JEL Codes: G23, G24, Q54, Q56.
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Résumeé

Ce document analyse les méthodologies existantes développées par des fournisseurs de services
commerciaux, des instituts de recherche ou des organisations de la société civile et pour les investisseurs
et institutions financieres, afin d'évaluer l'alignement de leurs actifs et portefeuilles avec I'objectif de
température de I'Accord de Paris. L'analyse repose sur quatre dimensions analytiques principales: la
couverture des classes d'actifs financiers, le choix des mesures de performance en terme de gaz a effet
de serre (GES), la sélection des scénarios d'atténuation du changement climatique, et I'approche pour
agréger I'évaluation de I'alignement par classe d’actif financier et au niveau du portefeuille. Au sein de ces
dimensions, l'analyse met en évidence qu'une série de choix méthodologiques différents et complexes,
ainsi que les limites actuelles en termes de couverture et de données, ont un impact sur l'intégrité
environnementale et la pertinence politique des résultats d’alignement ou de non-alignement. Le document
fournit des suggestions pour une évaluation améliorée et plus compléte de l'alignement du secteur
financier. Elles incluent notamment le développement de méthodologies différentes et complémentaires
pour couvrir un plus large éventail de classes d'actifs financiers par rapport a l'accent principal mis
actuellement sur les I'actionnariat d’entreprises cotées en bourse, le développement de scénarios
d’atténuation plus adaptés par les communautés politiques et scientifiques du climat, une meilleure
communication des incertitudes par toutes les parties prenantes, et la nécessité de disposer d’'une série
d'indicateurs permettant d’évaluer les progrés et les impacts comprenant, mais sans s'y limiter, les
évaluations d'alignement fondées sur les GES.

Mots-clés: Investissement, financement, méthodes d'évaluation de I'alignement climatique, émissions de
gaz a effet de serre, scénarios d'atténuation du changement climatique.

Codes JEL: G23, G24, Q54, Q56.
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Executive summary

This paper takes stock of and analyses existing methodologies for the financial sector to assess
the alignment of its assets and portfolios with the Paris Agreement (PA) temperature goal.
Article 2.1c of the Paris Agreement calls for “making finance flows consistent with a pathway towards low
greenhouse gas (GHG) emissions and climate-resilient development”. This formulation contributed to the
development of the concept of “climate alignment” of investments and financing. Methodologies to assess
progress towards such alignment need to be robust, policy relevant and transparent, as they set incentives
for investment decisions and influence the degree to which such decisions have an actual impact on GHG
emissions or not. While Article 2.1c refers to both mitigation and resilience, the focus of the present analysis
is on mitigation. Parallel efforts to define and assess resilience-aligned finance remain at an early stage.

Thereis growing landscape of coalitions, frameworks and methodologies promoting the alignment
of finance with the temperature goal of the PA. Classifying initiatives according to these three categories
helps clarify their purpose and role. However, initiatives may perform multiple and evolving roles over time.
In this context, coalitions and frameworks promoting climate-transition and -alignment in the financial
sector can build on and be informed by existing international frameworks, such as the OECD’s Responsible
Business Conduct Due Diligence Guidance.

This study develops an approach to analyse climate-alignment assessment methodologies for the
financial sector to help clarify their relevance for assessing progress towards Article 2.1c. The
analytical dimensions are: (1) asset class coverage, (2) choice of GHG performance metrics (including
targets), (3) climate change mitigation scenario(s) used to assess alignment, and (4) approach to assess
alignment at the financial portfolio level. Within these dimensions, the analysis identifies common practices
and opportunities for improved and more comprehensive financial sector alignment assessments.

Overall, the absence of agreed approaches to disaggregate the global PA temperature goal and
downscale GHG emissions scenarios is a core source of uncertainty and variation when assessing
the alignment of financial assets. In practice, different countries, sectors and corporates can and will
decarbonise at different rates. Current climate change mitigation scenarios often do not match the sectoral
and geographical specificity needed to assess individual assets. In terms of sectors, this notably poses
challenges in matching scenarios to economic and financial sectoral classifications. In terms of geography,
this may result in methodologies not addressing equity considerations. The climate policy and science
community could contribute to improved alignment assessment methodologies by providing more relevant
scenarios and reference points for use in the corporate and financial sector.

Gaps in asset class coverage could undermine the environmental integrity of climate-alignment
assessments. This paper is the first to analyse climate-alignment assessment methodologies across
asset classes beyond listed corporate equity. It finds that several large asset classes, such as private
equity, real estate, and infrastructure are underrepresented in such methodologies. This is also the case
for sovereign bonds, although individual investors typically have lower ability to directly engage with and
influence investees (countries) than for aforelisted asset classes. Limited availability of climate-alignment
assessments for these categories of financial assets may result in not capturing a range of underlying
economic actors, activities and physical assets responsible for significant portions of GHG emissions.

Different perspectives on climate alignment translates into methodology providers choosing
different metrics and temporalities to measure climate performance. This leads to different results
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that are difficult to reconcile. In particular, absolute versus intensity-based metrics may find different
alignment results for a given asset. The temporal coverage of the methodology is also a strong driver of
alignment results and variation. Notably, alignment tends to be assessed more frequently as being
achieved using methodologies that only look at a unique point-in-time in 2050. However, such results may
allow for delayed action and fail to capture the cumulative emissions that drive temperature outcomes.

The results of climate-alignment assessments are influenced by the coverage of GHG emissions
(type and scope) as well as by the treatment of offsets. While the former is mainly constrained by data
availability and quality (notably for scope 3 GHG emissions), there remains much opacity about the use of
offsets by economic and financial sector actors, which in turn results in a lack of clarity in alignment
assessment methodologies. This poses risks to the environmental integrity of alignment assessments,
especially given the uncertain additionality of offsets. Those methodologies that explicitly aim to exclude
offsets tend to find less alignment in corporate-related financial assets.

New illustrative analysis finds that regardless of the methodology used, listed corporate equity, for
which results are available, tends to be mostly not aligned with the PA temperature goal. For those
corporate-related financial assets assessed as aligned, such results depend heavily on the different
perspectives taken by providers and their assumptions across the dimensions. Further, data availability
and consistency remain a challenge even for listed corporate equity.

Aggregate-level assessments of financial portfolios add another layer of complexity and can hide
individual activities that may be misaligned. There is no agreed approach to aggregate and allocate
alignment results for a given financial asset class, and even less so across different asset classes as these
need to follow different alignment assessment methodologies. Several methodologies calculate an “Implied
Temperature Rise” metric, but many other methodologies do not yet have a portfolio metric. While
portfolio-level metrics and aggregation approaches need to be developed further, such approaches raise
environmental integrity concerns, notably by obscuring asset-level performance and methodological
differences across asset classes, and thus require careful consideration and methodological transparency.

A dashboard of indicators that includes but is not limited to GHG-based climate-alignment results,
can provide a more nuanced and comprehensive view of the contribution of finance to reaching
climate policy goals. Climate-alignment assessment is a policy-relevant but complex metric. It relies on
many methodological choices and comes with uncertainties and variations in results. A clearer
communication of uncertainties by methodology providers is warranted. Improved environmental integrity
could be achieved through the development of complementary methodologies to cover a broader range of
financial asset classes, and of more tailored scenarios by climate policy and science communities.
Complementary indicators of progress, such as measures of the presence and characteristics of concrete
plans (including to upscale climate solutions), can further help put GHG-based alignment assessment
results in perspective and provide a more holistic view. Further work is needed to design a representative
dashboard, complemented with clear communication on underlying assumptions, methodologies and data
limitations. This in turn can inform aggregate-level assessments of progress, including under the UNFCCC
(Global Stocktake and Biennial Assessment and Overview of Climate Finance Flows).

Further research and analyses can contribute to improved assessments in a number of areas. First,
climate-alignment processes in finance can benefit from greater interoperability with other emerging
concepts (e.g. transition finance, taxonomies) as well as existing frameworks (e.g. responsible business
conduct due diligence). Second, uncertainties and assumptions of climate change mitigation scenarios
relied on by climate-alignment assessment methodologies are not well understood. Further research on
this could inform the climate integrity of assessments. Third, methodological and indicator development for
asset classes other than listed corporate equity are required to ensure assessments do not hide emissions
elsewhere, e.g. further work on corporate loans, private equity, mortgages and sovereign bonds, would be
beneficial. Finally, efforts to define and assess finance alignment with adaptation and resilience goals need
to be explored, including in terms of interrelation with mitigation-related assessments.
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1. Introduction

Article 2.1c of the Paris Agreement (PA) calls for “making finance flows consistent with a pathway towards
low greenhouse gas (GHG) emissions and climate-resilient development” (UNFCCC, 2015p). This
formulation contributed to the development of the concept of “climate alignment’? or “misalignment” of
investments and financing activities by the financial sector (banks, institutional investors), enterprises, and
public institutions (e.g. treasuries managing national budgets, development banks).

Investors and financial institutions are increasingly putting forward climate mitigation-related commitments
and targets, such as under the Glasgow Financial Alliance for Net Zero (GFANZ), launched in the run up
to COP26. However, there is increasing evidence that some climate mitigation-related targets and
commitments raise questions of integrity (CPI, 20212;; Rogelj et al., 20213)), as well as analyses indicating
that they may not translate in action and impact on the ground with, for instance, continued financing and
investment in fossil fuel combined with limited phase out plans (ShareAction, 2022(4;; BankTrack, 2022s;
Carbon Tracker, 2022g)).

Against this backdrop, this paper provides a stocktake and comparison of the increasing number of
methodologies developed by research institutes, civil society actors and commercial services providers to
assess the degree of alignment or misalignment of the financial sector and financial markets with the PA
temperature goal. In doing so, it notably analyses if and how such methodologies directly refer to and relate
to the achievement of international and national climate mitigation policy goals.

Based on a tailored analytical approach, this paper draws conclusions on the current state of existing
climate-alignment assessment methodologies used in the financial sector. It does so by analysing their
assumptions, coverage and gaps, as well as how they may contribute to assessing progress towards
climate mitigation policy objectives set by the public sector, most notably the overarching PA temperature
goal. New illustrative data further strengthen the findings. Finally, this paper identifies where climate policy
makers can prioritise efforts and provides suggestions for improved and more comprehensive and
policy-relevant financial sector alignment assessments. This is essential to track progress towards making
finance consistent with the PA temperature goals, as highlighted by the UNFCCC Standing Committee on
Finance’s most recent Biennial Assessment and Overview of Climate Finance Flows (UNFCCC SCF,
20217).

1.1. Context

GHG emission pathways with over 50% chances to limit warming to 1.5°C with no or limited overshoot and
those with over 67% chances to limit warming to 2°C require global GHG emissions to peak between 2020
and 2025 (IPCC, 2022g). In both cases, rapid and deep GHG emission reductions need to follow
throughout 2030, 2040 and 2050, including in non-CO2 emissions (methane, nitrous oxide, fluorinated
gases). Global net zero CO2 emissions will need to be reached in the early 2050s in modelled pathways
that limit warming to 1.5°C (>50%) with no or limited overshoot, and around the early 2070s in modelled
pathways that limit warming to 2°C (>67%). Beyond these points in time, many of these pathways would

2 Some market participants may also refer to climate alignment as Paris alignment.
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require net negative CO2 emissions, which in turn rely on the widespread availability and use of CO:2
removal technologies. Even with the availability of such technologies, deep early reductions in GHG
emissions are required in any 1.5°C pathway (Holz et al., 20189)).

In turn, at a conceptual level, financial flows and stocks could be considered aligned or misaligned with the
PA temperature goal if they contribute to economic systems that are consistent (or inconsistent) with such
GHG pathways. In practice, the notions of climate mitigation alignment and consistency not only relate to
scaling up finance for activities already aligned with the PA temperature goal, but also to financing activities
and economic sectors that need to undergo and implement changes to transition towards net-zero
emissions, especially in high-emitting and hard-to-abate sectors.® However, there is no agreed or unique
way of downscaling the PA’s global temperature goal to the level of individual financial assets and
underlying economic sectors, actors, or countries, all of which can and will decarbonise at different rates
over time. As a result, and as further discussed in this paper, any assessment of the degree of alignment
or misalignment of financial assets and portfolios is dependent on a range of different assumptions and
methodological choices.

In this context, a number of commercial services providers as well as industry and civil society initiatives
have been developing different types of methodologies to assess the climate alignment of financial sector
holdings and new investments (PAT, 202010;; Institut Louis Bachelier et al., 202011;; Schwegler et al.,
2022112)). These methodologies are typically tailored to the profile and needs of different investors and
financial intermediaries such as banks, asset managers, and asset owners.* The methodologies rely on
assumptions about how the GHG emission reductions needed to reach the PA temperature goal are shared
and attributed between countries, sectors, as well as business and financial value chains. This is a major
source of uncertainty with such assessments.

Despite such limitations, the results derived from climate finance alignment assessment methodologies
can help to improve understanding of the interlinkages between the climate performance of the financial
sector and climate action on the ground, as well as contribute to influencing investors’ decisions. Such
decisions, in turn, can influence the real economy and the effective achievement, or not, of the PA
temperature goal.

Indeed, the climate consistency and alignment perspective considers the impact of the activities of
economic actors, including companies and the financial sector, on climate mitigation and resilience policy
goals, i.e. so-called environmental materiality®. In contrast, the financial and corporate sectors typically
look at climate-related information from the perspective of what is financially material to the business,
notably in terms of risks, i.e. financial materiality. In this context, the Task Force on Climate-related
Financial Disclosures (TCFD) categorised climate-related financial risks as transition risks or physical risks
(TCFD, 2017p13;; TCFD, 202114)) (see Box 1.1). As illustrated in Figure 1.2, the alignment of finance with
climate policy goals (environmental materiality perspective) and the management of climate-related
financial risks (financial materiality perspective) are interrelated but stem from different starting points and
aims, and are also, at least partly, different in scope.

3 The OECD is has conducted complementary work to develop a guidance on transition finance to support the
assessment by investors and financiers of the credibility of corporate climate transition plans and to support corporates
in developing such plans (OECD, 2022[24)).

4 Asset owners include pension funds, endowments, foundations and individual investors.

5 Environmental materiality refers to the material impact of a company on the environment (Boissinot et al., 20221g)).
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Box 1.1. ESG investing and climate-related financial risks

In the financial sector, Environmental, Social, and Governance (ESG) investing can be defined as an
investment approach that seeks to incorporate these three considerations into asset allocation and risk
decisions with the aim to generate and preserve financial returns (Boffo and Patalano, 2020s).
Financial services providers are developing an increasing number of products and practices in this area,
including instruments for issuers, third party ratings, principles and guidance. Such products and
services primarily aim at informing efficient market functioning, notably in terms of management and
pricing of risks and opportunities, in light of wider societal objectives.

Under the Environmental component of ESG analyses, financial market participants, notably the Task
Force on Climate-Related Financial Disclosures (TCFD) (TCFD, 2017;13;; TCFD, 2021y145), have
categorised climate-related risks to economic actors (Figure 1.1) as:

e Transition risks that arise from changes in public policy, legal, technological, demand and
market in order to mitigate climate change. They may be costly due to stranded assets, defaults,
and collapse in stock market value (Campiglio and van der Ploeg, 20211¢)).

e Physical risks related to the physical impacts of climate change. They become costly to
organisations due to direct damage to assets or indirect impacts from supply chain disruption
due to extreme events or longer-term changes in climate patterns.

Figure 1.1. TCFD climate-related risks and materiality framework

Transition Risks

Phisical Risks

Opportunities

1
Strategic Planning
Risk Management

Financial Impact

T
_________ o
1

1
REVELIES Income Cash Flow Balance Assets & Liabilities
Expenditures Statement Statement Sheet Capital & Financing

Source: (TCFD, 2017p13)).

In some cases, specific climate-related risk categories are further separated out, such as liability risks
arising from litigation and other legal action and claims from parties that could seek to recover
climate-related losses from others who they believe may have been responsible (Setzer and Higham,
2021717)).

Concepts used by financial market stakeholders and the climate community are inherently linked. Based
on concerns of potential misinformation being provided to the markets due to potential “greenwashing”,
the environmental ‘E’ pillar under ESG is for instance increasingly scrutinised from the perspective of
its ability to support the PA goal of aligning financial flows with climate change mitigation policy goals.
This entails looking at data and metrics similar to those used as input by the alignment assessment
methodologies analysed in the present paper.
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Figure 1.2. Relating environmental and financial materiality
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Source: (Boissinot et al., 20221s)).

The reliability and acceptability of methodologies for assessing progress towards the PA goal remains
subject to the testing and disclosure of underlying assumptions. Such transparency is key to address risks
of greenwashing from climate-related metrics more generally. This issue is also faced by environmental,
social and governance (ESG) metrics and ratings, designed to contribute to informing financial materiality
assessments, Indeed, previous research investigating metrics that underpin the climate mitigation-related
rating of ESG assessments identified that a higher rating is not always consistent with an effective
contribution to GHG reduction (Boffo and Patalano, 202015; NGFS, 202219;; Heeb, Kellers and Kolbel,
2022[20;; OECD, 2022p21)).

1.2. Objective and scope

Climate-alignment assessments of finance require analyses of real economy investments and financing
(notably tangible fixed assets®) as well as of the financial system (financial markets and financial sector).
While both are inherently linked, their respective assessment entails different types of data and analyses.
For example, the nature and lifespan of tangible fixed assets has a direct link to GHG emissions (emitted
or avoided by the asset), from which most financing transactions and assets under management on
financial markets are at least one step upstream.

OECD country-sector pilot studies conducted between 2019 and 2021 under the Research Collaborative
on Tracking Finance for Climate Action, explored data and reference points to assess the consistency of
real economy investments with climate mitigation policy objectives.” By taking stock and analysing the
characteristics (in terms of coverage and assumptions) of existing alignment assessment methodologies
developed for and by the financial market and sector, the present analysis takes a complementary view.
In doing so, the aim is to draw conclusions on the relevance of such methodologies for tracking progress
towards the climate mitigation-related part of Article 2.1c of the PA, as well as identify gaps, limitations and
possible action points to address them.

6 Tangible fixed assets typically are physical assets such as infrastructure, land, buildings and equipment.

"The pilots covered the building sector in the United Kingdom (Jachnik and Dobrinevski, 20211417), the transport sector
in Latvia (Dobrinevski and Jachnik, 202013s]), and the manufacturing sector in Norway (Dobrinevski and Jachnik,
2020p39)). The focus was on gross primary investment flows in new infrastructure or equipment and the refurbishment
of such assets, and its underlying sources of finance (in the form of grants, debt-, equity- and guarantee-related
instruments). Such focus was motivated by an initial scoping paper (Jachnik, Mirabile and Dobrinevski, 2019137;) and
corresponds to the scope addressed by a range of other country-level analyses (e.g. (Hainaut and Cochran, 2018(1441))
and international-level pilot assessments (e.g. (Micale et al., 2020j143)).
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Two main approaches can be used to assess the climate alignment of finance with climate mitigation policy
goals:

e OQutcome-based approaches, which typically compare actual or projected GHG emissions of
entities or activities to GHG emissions scenario pathways (or GHG intensity thresholds derived on
that basis) as a benchmark. This approach can also be based on other type of information provided
by climate mitigation scenarios, such as forecasted technology usage or production capacity.

e Principles-based approaches, which typically classify activities into climate aligned or not
(sometimes with an intermediate category), and may address activities that don’t result in much
direct GHG emissions but can enable or hinder climate mitigation, e.g. road and rail infrastructure.

The majority if not all of the existing climate-alignment assessment methodologies, as reviewed in this
paper, are outcome-based. The principle-based approach is, on the other hand, more often used in the
context of regulatory processes. For example, the climate mitigation-related technical screening criteria
developed under the EU Taxonomy combine both outcome- and principle-based criteria (EU Platform on
Sustainable Finance, 2021 2z).

Methodologies that are considered have been developed by commercial services providers, research
institutes, civil society or other financial market stakeholders. The methodologies may cover all types of
finance and any financial asset class(es), and may assess alignment or misalignment with both
international (PA) or national climate mitigation policy goals.

While Article 2.1c of the PA refers to both mitigation and resilience in making finance flows consistent with
climate goals (UNFCCC, 2015p;), the focus in the present analysis is placed on mitigation. The alignment
assessment of finance from a climate-resilience perspective faces different challenges and requires
different data and assessment methodologies. These are being explored in complementary OECD
analytical efforts (Mullan and Ranger, 2022|23)).

Beyond climate mitigation and resilience, it is important that finance also aligns with other environmental
policy goals (e.g. biodiversity, water) as well as contributes to a just transition for workers and communities
affected by climate impacts. These considerations are outside the specific scope of the present analysis
but the findings presented here can eventually be combined and feed into broader analyses, e.g. in the
context of OECD Responsible Business Conduct standards under the OECD Guidelines for Multinational
Enterprises (see Section 2.2), which specifies the relevance of these standards for climate change), as
well as when assessing alignment in relation multiple Sustainable Development Goals (SDGs). This is
consistent with Article 2 of the PA, which sets out the three interlinked goals of climate mitigation, climate
resilience and making finance consistent with the former two, in the context of sustainable development
and efforts to eradicate poverty (see (UNFCCC SCF, 20217) and (UNFCCC, 2015(1)).

The remainder of this paper is structured as follows:

e Chapter 2 outlines the analytical approach that help structure the analysis presented in this report.
In order to provide further context, the chapter first introduces the different steps of the climate
alignment process, then provides an overview of finance-related climate alignment coalitions,
frameworks and methodologies, before putting forward the dimension used in the remainder of the
paper to run an in-depth analysis of climate-alignment assessment methodologies specifically.

e Chapter 3 presents the results of the analysis of methodologies to assess the climate alignment of
finance. These results are presented according to the following main analytical dimensions:
financial asset class coverage, choice of GHG performance metrics, selection of climate change
mitigation scenario(s) to assess alignment, approach for assessing and aggregating alignment at
the financial portfolio level.

e Chapter 4 provides illustration of actual results from climate-alignment assessment methodologies
for a sample of corporate-related assets, sovereign bonds, as well as of existing attempts to
conduct portfolio-level assessments, i.e. aggregating results from individual financial assets.

e Chapter 5 summarises conclusions in terms of common practices and areas for further
developments by providers of climate-alignment assessment methodologies, possibilities for
climate policy makers to support improved and policy-relevant assessments, as well as implications
for international-level assessment of progress towards Article 2.1c of the PA.
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2. Analytical approach and dimensions

This chapter introduces the approach that underpins the analysis then presented in Chapter 3. To
contextualise the analysis, the chapter first briefly takes stock of the wide-ranging initiatives addressing
climate alignment of finance, then positions the climate-alignment process in the context of the existing
international framework for Responsible Business Conduct, before detailing the specific dimensions that
form the basis for analysing climate-alignment assessment methodologies.

2.1. A dynamic landscape of finance-related initiatives supporting climate
alignment

There is a range and growing number of civil society- and business-driven initiatives relevant to or directly
supporting climate alignment in the financial and corporate sectors (Table 2.1). Some initiatives to measure
and report GHG emissions have been established for a decade or longer, such as the GHG Protocol and
the Carbon Disclosure Project (CDP). Further initiatives launched in 2015, the year of the adoption of the
PA, have become important anchor points of corporate and investor practices in relation to climate,
including the TCFD, the Science Based Targets initiative (SBTi) and the Partnership for Carbon Accounting
Financials (PCAF). While the initiatives mentioned in this paper support climate-aligned finance, some of
them may also specifically support companies in setting their transition targets or developing a transition
plan, for which the OECD has developed guidance (OECD, 2022|24)).

The development of initiatives specifically aimed at assessing the alignment of finance with the PA has
been progressive since the adoption of the agreement. It is worth noting that close to all such initiatives
originated in “developed” countries, in part as a reflection of the concentration of where the majority of
capital and liquidities are available from (IPCC, 2022p). In this context, a range of jurisdictions and
regulatory bodies are developing their own official climate-related approaches and taxonomies, including
in emerging economies (Natixis, 20212s; OECD, 2020p26)). As stated above in the Introduction, these are
not considered as part of the present analysis. Their development can, however, be informed by civil
society- and business-driven initiatives.

Climate alignment-related initiatives can take the form of coalitions, frameworks or methodologies:

e Acoalition is a collaboration or group of organisations or initiatives with a common goal. The main
purpose is typically to convene, engage and mobilise peers or private sector to create leverage
and contribute to steer the debate. Coalitions sometimes put forward a pledge of some sort.

e Aframework is a broad guidance that indicates a general direction and includes a set of principles
for achieving certain goals. It, however, typically leaves way to interpretation, for instance by
allowing the use of several possible implementation tools and methodologies.

e A methodology is a set of practical guidance including precise metrics, rules and reference points
to address one or more of the practical steps needed to achieve certain standards and goals or
targets. More specifically, climate-alignment assessment methodologies provide a detailed
approach for calculating the degree of alignment or misalignment for a given type of asset or actor,
sometimes detailed by sector.
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Table 2.1. Development timeline of selected initiatives relevant to climate-alignment assessment

Methodology

Starting year Examples of initiatives Coalition Framework
Prior to 2015 gﬁﬁ“&%%& GHG Protocol
Y i ;
WCDP Carbon Disclosure Project
||GCC Institutional Investor Group on Climate Change -
2015
m Task Force on Climate-Related Financial Disclosures
(A = Science Based Targets
N, PCAF Partnership for Carbon Accounting Financials
2016 = ) )
I{ right.  right. based on science XDC model
2017 WM Transition
Sj‘ Fﬁﬁ?‘a{ﬂ,”e Transition Pathway Initiative
E“?’at?oof Climate Action 100+
ction \/
% NGFS Network for Greening the Financial System --
2018
%w Carbon Risk Real Estate Monitor
B N2 33 FTSE x Beyond Ratings' method
@P.JACTA Paris Agreement Capital Transition Assessment
2019 Zzomeesate  Climate Safe Lending Network --
Net-Zero Asset Owner Alliance (Inaugural 2025
Target Setting Protocol)
e o [IGCC Paris Aligned Investment Initiative (Net Zero
nesment It investment framework)
2020 A cark
@. f?ﬁ;ﬁéélib Carbone 4 2-infra
Fcop & CDP-WWF temperature rating
Trucost .
ki S&P Sustianble1 (formerly Trucost) Paris Alignment
S&P Global
2021 Glasgow Financial Alliance for Net Zero (Financial
institution net-zero transition plan framework)
MSCI Implied Temperature Rise
2022 SBTi Financial Institutions Net Zero Expert Advisory

Group

Note: Last updated in September 2022. This table does not provide a comprehensive overview but only aims to illustrate the growing number
and range of initiatives. Further, the categorisation of initiatives as coalitions, frameworks and methods will rapidly become outdated based on

further developments and collaboration between initiatives.
Source: Authors.
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Coalitions of financial or corporate organisations may support multiple frameworks, or gradually develop
their own frameworks. Sometimes, frameworks progressively dive into further technical details, thereby
turning into methodologies. Alternatively, some frameworks and methodologies are developed in close
co-operation with one another such as the Climate Action 100+ Net-Zero Benchmark and the Transition
Pathway Initiative (TPI). Further, methodologies developed independently by expert institutions may then
be referenced by frameworks as possible or recommended implementation tools. As a result, there are
many dynamic interlinkages between the initiatives, both;

e Within a category: For instance, the GFANZ coalition launched in the context of UNFCCC COP27,
combines pre-existing coalitions: Net Zero Asset Managers initiative (NZAM), the Net Zero Asset
Owner Alliance (NZAOA), the Net-Zero Banking Alliance (NZBA), the Net-Zero Insurance Alliance
(NZIA), Net Zero Investment Consultants Initiative (NZICI) and the Net Zero Financial Service
Providers Alliance (NZFSPA).

e Across the three categories: As an example, the NZAOA indicates that it collaborates with different
frameworks and methodologies, including SBTi, the Partnership for Carbon Accounting Financials
(PCAF), Institutional Investors Group on Climate Change (IIGCC), TPI, Climate Action 100+ and
Paris Agreement Capital Transition Assessment (PACTA).

Some initiatives belong to more than one of the categories and their categorisation can often change over
time. As an example, the NZAOA was initially launched as a coalition but then also developed a framework
for asset owners to calculate, allocate and set targets to reduce the greenhouse gases associated with
their portfolios (NZAOA, 202127)). Likewise, the IIGCC was launched as a coalition two decades ago and
more recently developed a framework providing a set of recommended actions, metrics and
methodologies, through which investors can maximise their contribution to achieving global net zero global
emissions by 2050 or sooner (PAIl, 2021 2g). Similarly, GFANZ states that one of its work streams supports
the further development of work on portfolio alignment metrics for financial institutions (GFANZ, 2021,
p. 14129)). It also developed a ‘financial institution net-zero transition plan framework’ in 2022 (GFANZ,
202230]).

The above examples make it clear that the ecosystem of initiatives supporting climate alignment in the
financial sector is a developing and rapidly changing field. As climate-alignment frameworks remain work
in progress, such developments can build on and be informed by relevant existing international standards,
which can strengthen the coherence and interoperability of approaches. Such standards notably include
those developed under the OECD Centre for on Responsible Business Conduct (RBC).

2.2. The relevance of Responsible Business Conduct standards

The OECD RBC’s Guidelines for Multinational Enterprises (MNE Guidelines), consist of
government-backed recommendations to multinational enterprises operating in or from adhering countries.
The MNE Guidelines currently are the only authoritative, consensus-based, government instrument on
RBC operating at the international level. The recommendations cover all areas of business responsibility:
disclosure, human rights, employment and industrial relations, consumer interests, science and
technology, and the environment, including climate change (OECD, 201131)).

The MNE Guidelines provide non-binding principles and standards for responsible business conduct in a
global context consistent with applicable laws and internationally recognised standards. The Guidelines
notably set out the expectation for business, including investors and financial institutions, to:

e identify, prevent and mitigate actual and potential adverse impacts of business’ operation, supply
chains and relationships (including investments) on people, the environment and society

e contribute to economic, environmental and social progress with a view to achieving sustainable
development.
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To support business (including financial institutions and investors) in implementing the Guidelines, the
OECD developed the Due Diligence Guidance, a framework and management system to help businesses
assess and address their actual and potential adverse impacts (OECD, 201832)). The sectoral applications
of the RBC due diligence extends to the financial sector, i.e. institutional investors (OECD, 201733]) and
banks (OECD, 201934), as well as project and asset finance transactions (forthcoming OECD RBC
guidance).

The OECD Due Diligence Guidance lays out six steps in the due diligence process to assess ‘RBC
alignment’ (Figure 2.1), which can be adapted to businesses’ specific circumstances: (1) embed RBC into
the businesses’ policies and management systems; (2) identify and assess actual or potential adverse
impacts of a business’ own activities as well as those in its supply chains and business relationships, which
includes GHG emissions (3) cease, prevent or mitigate such actual or potential adverse impacts, (4) track
implementation and results, (5) communicate how impacts are addressed; (6) enable remediation of
adverse impacts when appropriate.

Figure 2.1. Due diligence process and supporting measures

IDENTIFY & ASSESS
COMMUNICATE ADVERSE IMPACTS
HOW IMPACTS IN OPERATIONS, SUPPLY CHAINS
ARE ADDRESSED - &BUSINESS RELATIONSHIPS
L]
EMBED % v
RESPONSIBLE 4 0 PROVIDE FOR OR
BUSINESS CONDUCT v COOPERATE
INTO POLICIES & IN REMEDIATION
MANAGEMENT SYSTEMS WHEN APPROPRIATE

TRACK CEASE, PREVENT OR MITIGATE
IMPLEMENTATION ADVERSE IMPACTS
AND RESULTS

Source: (OECD, 2018;32).

The principles laid out by the Guidelines and the steps of the Due Diligence Guidance make it clear that
RBC is an outward-facing approach. This implies that it differs from traditional business risk management
systems, which focus on risks to the enterprise, e.g. financial risk, market risk, operational risk, reputational
risk (also see Box 1.1 on climate-related risks).

RBC’s outward-facing approach, combined with its backing from governments, makes it pertinent in the
context of assessing and managing business contributions to the achievement of public policy goals,
including climate policy goals. The RBC Due Diligence Guidance can be particularly relevant for
businesses seeking to address and reduce GHG emissions across their supply chains in addition to their
own operations, i.e. thereby covering GHG emission scopes 1, 2 and 3 as discussed in Section 3.2.3. Such
relevance extends to financial institutions and investors, in the context of undertaking due diligence across
their investees®.

8 The OECD is developing a paper on “Managing Climate Risks and Impacts through Responsible Business Conduct:
A tool for institutional investors” to clarify how the due diligence process recommended by the OECD MNE Guidelines
can be applied by investors to prevent and mitigate adverse climate impacts associated with their investee companies.
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The climate-specific frameworks identified in Table 2.1. above among the examples of climate alignment
initiatives provide guidance towards achieving climate alignment (The Coalition of Finance Ministers for
Climate Action, 20213s; Katowice Banks & 2DII, 2020;6; PAIl, 2021pg; PCAF, 2021337). These
frameworks differ in terms of choice, sequence and naming of steps to be followed, but typically include
some or all of the following elements:

e establish climate governance, which involves integrating climate considerations in management
practices and policies

e measure current GHG emissions (backward looking)

e set GHG emission reduction target (forward looking)

e steer and take action, which for investors can take the form of, e.g. engagement to facilitate climate
transition, managed divestment, or of investment in climate solutions

e track and assess progress, which can involve both backward- and forward-looking perspectives
e report and communicate on results achieved to date.

While not an exact match, these elements are similar in nature to those captured by the RBC Due Diligence
process, as per the matching presented in Figure 2.2.

Figure 2.2. Climate-alignment process matched to Responsible Business Conduct Due Diligence
steps

RBC DD Step 1 RBC DD Step 2 RBC DD Step 3 RBC DD Step 4 RBC DD Step 5

Ecslitsggh Measure current zrenti Ssll_:)ﬁ Steer and take Track and Report and
governance GHG emissions reduction target actions assess progress communicate

Note: RBC DD stands for Responsible Business Conduct Due Diligence, see (OECD, 201832).
Source: Authors informed by (The Coalition of Finance Ministers for Climate Action, 202135;; Katowice Banks & 2DII, 202053s}; PAIl, 2021s);
PCAF, 2020;3s)).

Climate-alignment assessment methodologies, which the remainder of the paper focuses on, typically
address the tracking and assessment of progress step. Most of these methodologies, however, also use
as input the measurement of current GHG emissions and the setting of reduction targets, as well as deliver
assessment results of relevance to inform reporting and communication.

Prominent methodologies outlining how entities should account for emissions include: the GHG Protocol
for non-financial corporates, PCAF’s Global GHG Accounting and Reporting standard for financial
corporates and UNFCCC National Inventory Submissions (NIR) methodology for countries (relevant for
the sovereign bond financial asset class). The SBTi is unique in that it is the only initiative that defines a
methodology on how companies in different sectors should set emissions reduction targets (SBTi, 20203g)).
Moreover, the SBTi is in the process of developing a methodology for science-based net-zero targets in
the financial sector, supported by its Financial Institutions Net Zero Expert Advisory Group (SBTi, n.d.[o0j;
SBTi, 2022p1)). There is currently no such equivalent for countries, which define their own targets in the
context of their NDCs.

The forthcoming paper also provides an initial overview of how the due diligence process relates to and can draw on
other frameworks and tools for assessing, managing or disclosing climate impacts associated with investments.
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2.3. Dimensions to analyse climate-alignment assessment methodologies

Methodologies built for the purpose of tracking progress towards climate-alignment of finance were initially
mainly developed by research institutes and independent financial analysis entities. More recently,
mainstream financial players have developed and commercialised their own methodologies or acquired
existing methodologies.

Although no common analytical approach exists to analyse such methodologies, some reviews of existing
ones have been conducted, notably:

e In 2020, the TCFD-affiliated Portfolio Alignment Team (PAT) reviewed seven methodologies for
portfolio warming metrics (PAT, 2020p0)). The review identified three steps in these methodologies,
namely translating carbon budgets into scenarios, assessing company-level alignment, and
assessing portfolio-level alignment.

e Similarly, the French research institute Louis Bachelier reviewed existing methodologies available
to investors as of 2020 to measure the climate alignment of their assets. The institute finds four
general steps, namely (1) assessing the climate performance of the portfolio, (2) selecting
appropriate scenarios and reference trajectories, (3) building micro-level temperature benchmarks
and (4) assessing alignment and temperature (Institut Louis Bachelier et al., 202011;).

e Other stock-taking exercises have been conducted focusing on methodologies to assess
climate-related transition risk (Bingler, Colesanti Senni and Monnin, 202142); Bingler and Colesanti
Senni, 2022p43;; UNEP FI, 202144)). Unless they also explicitly aim to assess alignment, such
methodologies are not considered here.

Common dimensions analysed in such previous research include: the type of metric, scope of emissions,
sources of current and forward-looking company data, sources of scenarios, scenario granularity, whether
the assessment is static or dynamic, how the metric is expressed and how the aggregation to portfolio
level is done (Institut Louis Bachelier et al., 2020p11;; PAT, 2020p10)). Institut Louis Bachelier (2020p11;) also
considers whether avoided and removed emissions are included, and how to allocate the scenario to
companies and portfolios. PAT (2020p107) further considers how the metric is expressed, e.g. as carbon
budget overshoot or implied temperature rise (PAT, 2021 4s)).

Compared to these existing studies, the present analysis further integrates the perspective of climate
policymakers, by bringing in references from the climate policy literature. Moreover, the analysis also
expands other asset classes beyond corporates by also looking at methodologies to assess the climate
alignment of sovereign bonds issued by countries, as well as of investments and financing relating to real
estate and infrastructure (see Table 3.1 in Section 3.1).

As introduced above, climate-alignment assessment methodologies address the tracking and assessment
of progress step of the broader alignment process (Figure 2.2), but also use as input the measurement of
current GHG emissions as well as the setting of reduction targets, and feed into reporting. With this in
mind, and in order to analyse the characteristics of such methodologies, the present analysis considers
the following four overarching analytical dimensions. These dimensions (and sub-dimensions within each)
build on the aforementioned previous research as well as aim to reflect issues critical to analysing the
relevance of methodologies from a climate policy perspective:

e Type of financial asset class covered, such as corporate equity and debt (with a distinction
between listed and private companies), sovereign bonds, infrastructure- as well as real
estate-related investment and financing (notably mortgages), noting, however, that there is no
definitive or comprehensive classification.

e Choice of GHG performance metrics (including targets), based on the following sub-dimensions:
o type of GHG performance metric, e.g. absolute or intensity
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temporal perspective and coverage of metrics, e.g. backward- or forward-looking,
short-/medium-/long-term periods, cumulative or one point in time

types and scopes of GHGs considered
treatment of carbon offsets and avoided emissions

e Selection of climate change mitigation scenario(s) to assess alignment, based on the
following sub-dimensions:

o

o

o

o

o

data and information sources

temperature outcomes and uncertainty based on scenario(s) used
sectoral scope and specificity

geographic scope and specificity

techniques to allocate scenarios to entities

e Approach of assessing alignment at the financial portfolio level, considering the following
sub-dimensions:

@)

o

o

metric at portfolio level
aggregation approach, including across asset classes
assessment and avoidance of double counting.

Figure 2.3. Dimensions for analysing climate-alignment assessment methodologies

Financial asset class Choice of GHG Selection of CC Alignment at the
coverage performance metrics mitigation scenario(s) financial portfolio level
Listed equity Type of GHG Data and information Metric at portfolio level
performance metric sources
Private equity
Temporal perspective Temperature outcomes Aggregation approach
Corporate debt and uncertainty
Types and scopes of
Sovereign bonds GHGs in metric Sectoral scope and Double counting
specificity
Real estate Treatment of carbon
offsets and avoided Geographic scope and
Infrastructure emissions specificity

Other

Techniques to allocate
scenarios to entities

Note: GHG refers to greenhouse gas, CC to climate change.
Source: Authors.
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3. Deep-dive on climate-alignment
assessment methodologies in finance

Methodologies to assess alignment of financial assets and portfolios with the PA temperature goal are
increasingly being developed on a voluntary basis. As mentioned in Section 2.2, these methodologies build
on the measurement of current GHG emissions and on the setting of GHG emission reduction targets.
They deliver assessment results of relevance to inform reporting and communication. While this overall
remains an evolving area, some initiatives have been established for over five years (Table 2.1). Therefore,
now is a good time to take a closer look at the characteristics of these methodologies, notably in terms of
how they relate to climate policy goals.

To this end, this chapter analyses a selection of methodologies® developed by 16 commercial services
providers, research institutions or civil society organisations on the basis of the four analytical dimensions
introduced in Section 2.3: coverage of financial asset class (Section 3.1), choice of GHG performance
metrics (3.2), climate change mitigation scenarios used to assess alignment (3.3), and approach for
aggregating alignment assessment at financial portfolio level (3.4).

The analysis presented in this chapter is the result of a combination of desktop research and consultation
with methodology providers. Such consultations (see Acknowledgements) took place to gather further
information, insights and views as well as, in some cases to access sample data. In all cases, the
presentation of results anonymises individual providers. The rationale for doing so is that the analysis was
not intended to evaluate or rank individual existing methodologies, but rather to draw general conclusions
on the current and potential relevance of such methodologies to contribute to measuring progress towards
the achievement of international and national climate mitigation policy goals.

3.1. Financial asset class coverage

Climate-alignment assessment methodologies are typically developed for specific types of financial assets
or asset classes. Such assets can be grouped at different levels and based on different categories, in part
due to the fact that the composition of the portfolio of investors and financial institutions differs greatly
depending on their type, mandate and strategy. In the present analysis, financial assets, for which existing
alignment assessment methodologies could be identified and analysed include: listed equity, private
equity, corporate bonds, 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). At this
stage, no methodology could be identified for other asset types commonly referred to, such as (but not
limited to) derivatives, commodities and cash.

% Note that one provider can have multiple methodologies for different asset classes.
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A complete coverage of financial asset classes in climate-alignment assessment methodologies is
desirable for two main reasons:

e To provide a comprehensive picture of the financial sector’s holdings and investments. This is
increasingly relevant as investors and financial institutions, including government pension funds,
possibly central banks as well governments, may start using such methodologies to disclose
progress (GFANZ, 20224¢)).

e Such methodologies set incentives for investment strategies and decisions. In this context, it
should be noted that the degree of influence from investors on the investee depends on the asset
class. While active engagement strategies are often used for corporate-related assets (Flammer,
Toffel and Viswanathan, 2021u7), individual investors have less ability to influence sovereign
investees. Nonetheless, passive and active investors may consider the possibility of rebalancing
their portfolio towards relatively more climate-aligned sovereign bonds (Cheng, Jondeau and
Mojon, 20224g)).

A single climate-alignment assessment methodology is unlikely to be applicable across all asset classes.
Differences in characteristics of financial asset classes contribute to explaining why different financial asset
classes may require tailored different decarbonisation mechanisms and, as a result, tailored alignment
assessment methodologies. Differences in risk-return profiles may influence the asset composition of
different financial institutions and investors, depending on their risk appetite, and under different
macroeconomic conditions. For instance, sovereign bonds may be preferred for those seeking stable
returns and during periods of recession and/or deflation (as was in part the case during the COVID-19
crisis), while other asset classes may be prioritised during periods of high economic growth (e.g. listed and
private equity) or high inflation (e.g. commaodities and real estate).

The vast majority of existing climate-alignment assessment methodologies in the financial sector have
been developed for listed corporate equity (Table 3.1). 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, they are almost exclusively applied to publicly-traded corporate shares, for which data
is more widely available. Even when a methodology for listed equity is applied to corporate bonds, there
may be limited coverage (TPI, 2021}49)).

The lack of explicit coverage of corporate bonds may be explained by the perspective of the most common
users of climate-alignment assessment methodologies, i.e. asset owners or managers aiming to reallocate
their investments towards climate-aligned assets. However, non-financial corporates more commonly seek
financing for their climate transition via debt rather than equity instruments (OECD, 202224)). In this context,
corporates may also aim to raise cash for climate-aligned activities through ring-fenced bonds, which may,
however, not necessarily imply that the issuer is fully aligned beyond the specific activities financed by the
bond. Hence, more methodological development efforts are needed.

In some cases, methodology providers may have customised their methodologies slightly for specific
projects or case studies covering other asset classes. For example, private equities and real estate
(including mortgages, see (2DII, 2020i507)) can be considered within the PACTA methodology. However,
those are not currently covered by the free online tool due to data constraints. Moreover, PACTA for banks
has sought to facilitate banks” access to software and data to analyse the alignment of their loan portfolios.
Further, S&P has covered private equity and private debt universes on request by clients. MSCI is also
building an alignment methodology for private equity and debt in collaboration with Burgiss Data (MSCI,
n.d.isy). However, the methodologies for asset classes for some methodology providers indicated as
‘covered’ or ‘developing’ in Table 3.1 are not (yet) publically available.
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Table 3.1. Financial asset classes covered by climate-alignment assessment methodologies

Methodology Listed Private Corporate  Sovereign  Real Infra-struc
equity equity debt bonds estate ture

2DII PACTA
Arabesque S-Ray Temperature Score
FTSE x Beyond Ratings’ method

Carbon Risk Real Estate Monitor (CRREM)
CDP-WWF Temperature Ratings

EcoAct ClimFIT temperature

| Care & Consult SB2A/SBAM

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 (formerly Trucost) Paris
Alignment

TPI (Carbon Performance)

Asset class coverage by methodology provider: _ Developing

Note: Last updated in September 2022.
Source: Authors based on publicly-available information and, for some providers, bilateral consultations.

The underrepresentation of several large asset classes in climate-alignment assessment methodologies
may result in an incomplete assessment of the alignment of financial portfolios. Although some initial
methodologies have been developed for sovereign bonds and real estate, these asset classes would
benefit from further methodological developments. For instance, the methodology developed by the
Carbon Risk Real Estate Monitor (CRREM) can inform methodological developments by other providers
expanding to real estate.

Figure 3.1 illustrates the relative importance of different financial instruments in three developed countries’
different jurisdictions, namely the United States, Japan and the Eurozone.

e Loans (e.g. to corporates or households) represent the largest financing source in all three
jurisdictions but are difficult for third parties to assess given data confidentiality and public
unavailability. Analyses of private equity face similar data limitations.

e Sovereign bonds represent between 10% and 30% of instruments used for in the aggregate
financing of economic sectors.

e On the other hand, such aggregate view typically does not s