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Counting Carbon (Part 1): Problems with portfolio emissions

This is Part 1 of 2 of the ‘Counting Carbon’ Insights note. Part 1
outlines the challenges with tracking portfolio-level emissions.
Part 2 sets out options for investors to address these challenges.

Executive Summary

The emissions profile of an investment portfolio
is driven by a range of factors, including changing
operational  emissions by holdings, data
characteristics, valuation movements, and portfolio
composition.

Valuation movements can drive significant
changes in emissions intensity, even if absolute
emissions remain stable. Different financial
metrics can also produce different results.

Reducing operational emissions from individual
holdings most directly indicates real-economy
decarbonisation. Changes to  operational
emissions can be complex to aggregate from
individual issuers and is instead broadly reflected by
what remains once other influences have been
stripped out from total reported emissions.

Individual issuers may use different methods to
report emissions and may change these
methods over time. The Greenhouse Gas (GHG)
Protocol is global standard, but its application can
be subjective and inconsistent, and the Protocol is
itself subject to change.
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Data vendors and their investor clients face
three key additional challenges around
emissions data:

(1) reporting cycles focused on annual values with
often more than a year lag

(2) estimated or zero-rated values where
reported data is not available

(3) data quality problems where restatements for
historical periods are not captured, or data is
copied incorrectly, for example.

Changing portfolio composition can have
significant implications for portfolio emissions,
particularly through changing sector or regional
weighting, which may have no connection to real-
economy emissions changes.

Investors managing portfolios of listed equities
require practical approaches to address these
issues, and to narrow their focus and adjust
portfolio emissions pathways to focus on those
drivers that align most closely to their
investment objectives.
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Preface: The Investor Need

“Calculating, tracking and targeting portfolio emissions is not
straightforward. It can lead to unintended consequences that
undermine the core objective of the exercise. However, done properly,
such an exercise can deepen our understanding of financed

emissions and enrich the conversation with carbon intensive John Teahan
companies” Portfolio Manager,
Redwheel Global
\ Intrinsic Value Team

Introduction

The emissions profile of an investment portfolio is driven by a range of dynamic
factors. For asset owners and managers tracking portfolio emissions it is important to
understand the role different factors play. Some investors may wish to focus only
on the role of factors which matter to them. This is particularly the case for those with
emissions targets or pathways and a focus on real-economy decarbonisation.

This paper - Part 1 of 2 - examines the drivers behind the emissions profile of a
portfolio of listed equities, illustrated by mirroring the FTSE All-Share, and the
challenges presented by the influence of these different drivers.

Part 2 will offer recommendations to tackle these challenges, including methods for
‘dynamic rebaselining’ of portfolio emissions based on investor objectives, how emissions
targets could be set, and when and how to adjust them over time.

Four drivers of changing portfolio emissions

The emissions intensity of a portfolio of listed equities can be represented by the
following formula (Figure 1). The emissions from individual issuers are apportioned
to equity investors based on their share of ownership. When holdings are aggregated
this gives the absolute emissions from the portfolio for a given period. The emissions
intensity of the portfolio is derived by dividing this by total portfolio value. Other
formulations are possible using different financial metrics (see below).

o & @ o

[ Portfolio composition ] Operatlonal emissions Data characterlstlcs
Portfolio emissions [(Market value of holding / market cap of issuer)*issuer’s emissions)]

intensity —

(tCO/% million invested) Total market value of portfolio

Figure 1 - Formula for emissions intensity for portfolio of listed equities. Graphic created by Greenwheel. The information
shown above is for illustrative purposes.
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Figure 1 also identifies the four key drivers of changes to portfolio emissions, and to
which elements of the formula they relate. Drawing on the FTSE All-Share from
January 2022 to September 2025 as a proxy portfolio (Figure 2), the following sections
examine the role of these drivers in turn. All market capitalisation and emissions data are
taken from Morningstar Sustainalytics.’
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Figure 2 - FTSE All-Share market capitalisation (current prices), absolute emissions (scope 1 & 2), and implied emissions intensity. Data
source: Morningstar Sustainalytics. Graphic created by Greenwheel. Past performance is not a guide to the future.

[ Financial metrics ]

Three financial metrics may be used in the formula set out in Figure 1 - market
capitalisation (market cap), Enterprise Value including Cash (EVIC), and revenue. Each
option has benefits and limitations.? For simplicity, this paper focuses on market
capitalisation.

Despite a modest net change between early 2022 and late 2025, the market cap of the
FTSE All-Share has seen some significant short-term movements. Figure 3 highlights two
instances where such movements produced fluctuations in emissions intensity, while
absolute emissions remained stable.

" Market capitalisation values were extracted in in EUR and convered to GBP using daily rates published by the ECB. The
authors do not vouch for the accuracy of the data, which may be subject to errors, but which is acceptable for these
illustrative purposes.

2 For a concise overview, see [IGCC (2024), Section 3.
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UK Government’s ‘mini budget’ and subsequent reversal Macroeconomic confidence & individual issuer surges

The September 2022 mini-budget triggered a significant negative market
reaction with broad implications, impacting valuations in the financial
sector in particular. Stock prices quickly recovered in November with

policy reversals. Emissions data remained flat, meaning emissions
intensity jumped from 130 tCO,/$ to 141 tCO,/$ and back again, driven
almost entirely by financial metrics.

The UK economy returned to growth in early 2024, which alongside other
macroeconomic indicators and policy measures boosted UK equities. Although
broad-based, half of the 10% growth in the FTSE-All share between November
2023 and May 2024 was delivered by five companies, with a quarter delivered by
just two (HSBC and Rolls-Royce). As emissions remained stable, the 10% drop in
emissions intensity was again driven almost entirely by financial metrics.

Figure 3 - Key events impacting financial metrics. Other information sources include: Shankar (2023); Humphrey (2022). Graphic
created by Greenwheel. Past performance is not a guide to the future.

The ability for financial metrics to drive changes while absolute emissions remain stable
demonstrates a key limitation in using emissions intensity as the primary indicator
of change. Different financial metrics can also move in different directions in parallel,
producing opposing intensity trends.'

Net flows in or out of a portfolio do not impact emissions intensity, assuming
portfolio weights don’t change. However, they do impact absolute emissions by
changing the number of shares held by the portfolio.

[ Operational emissions ]

Changes to the operational emissions (Scope 1 & 2) of individual issuers is the most
intuitive driver of changes to portfolio-level emissions, and most directly indicates
changes in the real economy. Reductions to operational emissions can occur through
changes to an issuer’s asset base and how assets are operated. Scope 2 emissions can be
further reduced by procuring cleaner electricity.
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Figure 4 - illustrative approach to calculating operational emissions at portfolio level. Graphic created by Greenwheel.

Operational emissions can also change due to acquisitions and divestments made
by issuers. Acquisitions will increase absolute emissions, while divestments reduce them.
However, divesting rather than retiring assets may not change total real-economy
emissions (and may lead to an increase, depending how they are operated in future).

Despite their dominance in some sectors (e.g. oil and gas and financial services), Scope 3
emissions are usually excluded from portfolio emissions, for practical reasons. Scope
3 emissions are complex to estimate for individual issuers and aggregating to portfolio
level may introduce significant double-counting. However, double-counting between
Scope 1 emissions from power generators and the Scope 2 emissions from the users of
this electricity is also a risk when both are held in a portfolio, and scopes are aggregated.

Determining changes to operational emissions through ‘bottom-up’ from individual
issuers across a portfolio is complex. Instead, changes to operational emissions are
broadly reflected by what remains once other influences have been stripped out
from reported emissions (Figure 4) - including issuer-level acquisitions and divestments
and net portfolio investments (discussed above) and changing data characteristics and
portfolio composition (discussed below).

.[ Company acquisitions & divestments J

i

. [ Data characteristics ]

4===== portfolio emissions
overtime . [Operationalemission;]

The information shown above is for illustrative purposes.

This top-down approach comes with significant margin for error if confounding
factors are only partially corrected for, as is likely to be the case. However, it seeks to
balance conceptual clarity with practical limitations faced by portfolio managers.

[ Data characteristics ]

Portfolio emissions can also move over time due to changes in data coverage and
quality, as well as data collection and estimation methods.' Such changes can be
introduced by both reporting issuers and data vendors.
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Issuer-level methodologies

Individual issuers may use different methods to measure or estimate their
emissions and may change these methods over time.

The Greenhouse Gas (GHG) Protocol is the leading set of accounting principles for issuers
to measure and report GHG emissions from their operations and value chains." However,
for issuers with complex structures and operations, its application can be subjective and
inconsistent.™" Figure 5 illustrates four key areas of potential difference, drawing on
examples from the oil and gas and electric utility sectors.

[ Organisational boundaries ] [ Scope allocation ]

Companies in the oil and gas sector may report emissions Electricity transmission companies should report the
based on their equity share of assets, or whetherthey have generation of electricity lost as heat from transmission
financial control or operational control. Each option may cables as Scope 2 emissions. However, they are sometimes

give very different emission profiles. reported as Scope 3 emissions and so excluded from scope.

[ Emissions materiality ] [ Emissions factors ]

Oil and gas companies should include all GHG emissions if Factors to convert non-CO, GHGs to CO.ein the Protocol
they are significant, butno threshold is given. This means have become outdated as the science has developed,
O&G companies vary on which emissions they considerto be meaning oil and gas companies are using different factors

significantand subsequently measure and report. to translate non-CO, emissions — particularly methane.

Figure 5 - Four key areas of methodological challenge (Sources: Greenwheel (2024; 2025). Graphic created by Greenwheel.
The information shown above is for illustrative purposes.

Issuers may also report Scope 2 emissions using two methods, the ‘location-based’
approach (using emissions factors for local grids), or the ‘market-based’ approach,
reflecting contractual arrangements. Under the GHG Protocol all issuers should report
using the location-based approach, and also report under the market-based
approach where data is available," but this guidance is not always followed."

These issues can limit comparability between issuers, and in the case of
methodological changes, for individual issuers over time. In 2024, almost half of the
FTSE100 issued restatements of historical emissions data, with half of these due to
methodological changes (and 30% to correct errors).” Although data reported under the
new methodology is captured moving forward, historical adjustments may not.

This is a live issue as upcoming changes to the GHG protocol and new regulatory
requirements, such as those brought by the EU's Corporate Sustainability Reporting
Directive (CSRD), are likely to force changes to reporting methodologies for many
large, listed companies.
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Data Reporting

Investors typically rely on third party vendors to provide emissions data. These
providers and their investor clients face three key data challenges (Figure 6).

s A
Companies usually report on their emissions once a year, at different times, and provide
annual values. Where sub-annual values are required (e.g. monthly or quarterly), vendors
commonly report the annualvalue for each month until the following year’s reported value is
provided.

[ Reporting cycles ] J

-
rWhere reported values are not available, they may be estimated or stated as zero. Where
estimates are given, these may be based on or a combination of proxy data points such as
sectorclassifications, company size (e.g. revenue or EVIC), geography and previously-
reported emissions. Evidence suggests both systematic over- and under-estimation in values

[ Data coverage ] \ compared to issuer-reported figures, depending on scope of assessment.

(’

/

Errors may arise when interpreting company reported data, and corrections or
adjustmentsin historical data may not be passed on. For example, data translation
processes may misinterpret units (e.g. tCO, instead of ktCO,). Companies frequently restate
emissions data to correct for errors or to readjust following a methodology or scope change

[ Data quality ] Y (see below), which are often not captured by data providers.

Figure 6 - Key challenges faced by data vendors collecting data from issuers. Information sources include: Vinelli et al (2024),
Bernstein et al (2024), Simmons et al (2023), Papadopoulos (2022). Graphic created by Greenwheel.

Reporting cycles mean that emissions data for any given period is often lagged by at
least a year, while market capitalisation is available in real time. This means emissions
intensity calculations use financial and emissions data from different time periods.
If reporting periods for emissions-intensive issuers cluster together, this could produce
apparently significant changes in portfolio emissions over short periods (Figure 7).
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Figure 7 - Changing data characteristics impacting portfolio emissions. Information sources include: Trout et al (2024), Simmons
et al (2023), ACCR (2022). Past performance is not a guide to the future.
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The ability to accurately track portfolio emissions can be further reduced by
changing data coverage and quality, particularly if historical values are not revised
to correct errors, adjust for methodological or scope changes, or gap-fill, for example.

[ Portfolio composition ]

Changing portfolio composition can have significant implications for portfolio
emissions, particularly if this reflects shifts in sectoral or regional weighting.'

Around four-fifths of the 30% reduction in emissions in the FTSE All-Share between
January 2022 and September 2025 were driven by net issuer removals from the
index (>100 were removed, while ~60 were added). However, most of the reduction
was the result of removing just two issuers in the materials sector (Figure 8).
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Index removals and listing changes

Evraz PLC was removed from the FTSE in March 2022 due to sanctions on Russian-focused issuers. This accounted for almost the entire 11% emissions
decline over January-March 2022 (other issuers were removed due to sanctions, but their impact was minimal). CRH was removed in September 2023
following a change in primary listing to the USA. This accounted for significantly more than the 7% emissions reduction observed and was partially

offset by increasing emissions from other issuers. In both cases the impact on index value was minimal and were offset by broader rises (more than

fully offsetin the case of Evraz), meaning emissions intensity of the index reduced significantly in both cases.

Figure 8 - The impact of changing portfolio composition on portfolio emissions. Information sources include: Jessop (2022);
FTSE Russell (2023). Graphic created by Greenwheel. Past performance is not a guide to the future.

Changing sector weightings can have a significant impact on absolute emissions and
emissions intensity. In September 2025, the energy and materials sectors accounted for
two-thirds of FTSE All-Share emissions, but just 16% of its value (and just 7% of the
issuers). By contrast, the financial sector accounted for 22% of the index value but just
0.3% of emissions (Scope 1 & 2).
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Index

Figure 9 illustrates the impact on the emissions profile of a portfolio modelled on the
FTSE All-Share by divesting all energy issuers), and reallocating funds to financial
issuers. Absolute and emissions intensity immediately reduce by over one-third
(from around 86 tCO./£ to 54 tCOy/£). This is despite no changes to real-world

emissions.
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Figure 9 - Indicative impact on emissions from changing portfolio composition. Data source: Morningstar Sustainalytics.
Graphic created by Greenwheel. The information shown above is for illustrative purposes.

Measuring what matters

Part 2 of this paper will dive into how investors manging portfolios of listed equities
can seek to address these issues. This includes offering practical approaches for
adjusting portfolio emissions pathways to include or exclude different drivers of
portfolio emissions, based on their investment objectives.
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"IGCC (2024)

i Greenhouse Gas Protocol (2025)
it Greenwheel (2024)

v Greenwheel (2025)
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We thank Professor Tom Gosling of the London School of Economies for his feedback during the
drafting of this paper, but we stress that the contents are entirely the author's own

Key Information

No investment strategy or risk management technique can guarantee returns or eliminate risks in any market
environment. Past performance is not a guide to future results. The prices of investments and income from
them may fall as well as rise and an investor’s investment is subject to potential loss, in whole or in part.
Forecasts and estimates are based upon subjective assumptions about circumstances and events that may
not yet have taken place and may never do so. The statements and opinions expressed in this article are
those of the author as of the date of publication, and do not necessarily represent the view of Redwheel. This
article does not constitute investment advice and the information shown is for illustrative purposes only.
Whilst updated figures are not available for all sources, we have performed further analysis and believe that
this data has not significantly changed and is reflective for 2026.

Disclaimer

Redwheel ® and Ecofin ® are registered trademarks of RWC Partners Limited (“RWC"). The term “Redwheel”
may include any one or more Redwheel branded regulated entities including, RWC Asset Management LLP
which is authorised and regulated by the UK Financial Conduct Authority and the US Securities and Exchange
Commission (“SEC"); RWC Asset Advisors (US) LLC, which is registered with the SEC; RWC Singapore (Pte)
Limited, which is licensed as a Licensed Fund Management Company by the Monetary Authority of Singapore;
Redwheel Australia Pty Ltd is an Australian Financial Services Licensee with the Australian Securities and
Investment Commission; and Redwheel Europe Fondsmeaeglerselskab A/S (“Redwheel Europe”) which is
regulated by the Danish Financial Supervisory Authority. Redwheel may act as investment manager or
adviser, or otherwise provide services, to more than one product pursuing a similar investment strategy or
focus to the product detailed in this document. Redwheel and RWC (together “Redwheel Group”) seeks to
minimise any conflicts of interest, and endeavours to act at all times in accordance with its legal and
regulatory obligations as well as its own policies and codes of conduct. This document is directed only at
professional, institutional, wholesale or qualified investors. The services provided by Redwheel are available
only to such persons. It is not intended for distribution to and should not be relied on by any person who
would qualify as a retail or individual investor in any jurisdiction or for distribution to, or use by, any person
or entity in any jurisdiction where such distribution or use would be contrary to local law or regulation. This
document has been prepared for general information purposes only and has not been delivered for
registration in any jurisdiction nor has its content been reviewed or approved by any regulatory authority in
any jurisdiction. The information contained herein does not constitute: (i) a binding legal agreement; (ii) legal,
regulatory, tax, accounting or other advice; (iii) an offer, recommendation or solicitation to buy or sell shares
in any fund, security, commodity, financial instrument or derivative linked to, or otherwise included in a
portfolio managed or advised by Redwheel; or (iv) an offer to enter into any other transaction whatsoever
(each a “Transaction”). Redwheel Group bears no responsibility for your investment research and/or
investment decisions and you should consult your own lawyer, accountant, tax adviser or other professional
adviser before entering into any Transaction. No representations and/or warranties are made that the
information contained herein is either up to date and/or accurate and is not intended to be used or relied
upon by any counterparty, investor or any other third party. Redwheel Group uses information from third
party vendors, such as statistical and other data, that it believes to be reliable. However, the accuracy of this
data, which may be used to calculate results or otherwise compile data that finds its way over time into
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Redwheel Group research data stored on its systems, is not guaranteed. If such information is not accurate,
some of the conclusions reached or statements made may be adversely affected. Any opinion expressed
herein, which may be subjective in nature, may not be shared by all directors, officers, employees, or
representatives of Redwheel Group and may be subject to change without notice. Redwheel Group is not
liable for any decisions made or actions or inactions taken by you or others based on the contents of this
document and neither Redwheel Group nor any of its 22 directors, officers, employees, or representatives
(including affiliates) accepts any liability whatsoever for any errors and/or omissions or for any direct, indirect,
special, incidental, or consequential loss, damages, or expenses of any kind howsoever arising from the use
of, or reliance on, any information contained herein. Information contained in this document should not be
viewed as indicative of future results. Past performance of any Transaction is not indicative of future results.
The value of investments can go down as well as up. Certain assumptions and forward looking statements
may have been made either for modelling purposes, to simplify the presentation and/or calculation of any
projections or estimates contained herein and Redwheel Group does not represent that that any such
assumptions or statements will reflect actual future events or that all assumptions have been considered or
stated. There can be no assurance that estimated returns or projections will be realised or that actual returns
or performance results will not materially differ from those estimated herein. Some of the information
contained in this document may be aggregated data of Transactions executed by Redwheel that has been
compiled so as not to identify the underlying Transactions of any particular customer. No representations or
warranties of any kind are intended or should be inferred with respect to the economic return from, or the
tax consequences of, an investment in a Redwheel-managed fund. 22 This document expresses no views as
to the suitability or appropriateness of the fund or any other investments described herein to the individual
circumstances of any recipient. The information transmitted is intended only for the person or entity to which
it has been given and may contain confidential and/or privileged material. In accepting receipt of the
information transmitted you agree that you and/or your affiliates, partners, directors, officers and
employees, as applicable, will keep all information strictly confidential. Any review, retransmission,
dissemination or other use of, or taking of any action in reliance upon, this information is prohibited. Any
distribution or reproduction of this document is not authorised and is prohibited without the express written
consent of Redwheel Group. The risks of investment are detailed in the Prospectus and should be considered
in conjunction with your investment adviser. Please refer to the Prospectus, Key Investor Information
Document (UCITS KIID), Key Information Document (PRIIPS KID), Summary of Investor Rights and other legal
documents as well as annual and semi-annual reports before making investment decisions; these documents
are available free of charge from RWC or on RWC's website: https://www.redwheel.com/ and available in local
languages where required. RWC as the global distributor has the right to terminate the arrangements made
for marketing Redwheel Funds in certain jurisdictions and to certain investors. Redwheel Europe is the sub-
distributor of shares in Redwheel Funds in the European Economic Area (“EEA") and is regulated by the Danish
Financial Supervisory Authority. This document is not a solicitation or an offer to buy or sell any fund or other
investment and is issued in the UK by RWC and in the EEA by RW Europe. This document does not constitute
investment, legal or tax advice and expresses no views as to the suitability or appropriateness of any
investment and is provided for information purposes only. The views expressed in the commentary are those
of the investment team. Funds managed by Redwheel are not, and will not be, registered under the Securities
Act of 1933 (the “Securities Act”) and are not available for purchase by US persons (as defined in Regulation
S under the Securities Act) except to persons who are “qualified purchasers” (as defined in the Investment
Company Act of 1940) and “accredited investors” (as defined in Rule 501(a) under the Securities Act). This
document does not constitute an offer to sell, purchase, subscribe for or otherwise invest in units or shares
of any fund managed by Redwheel. Any offering is made only pursuant to the relevant offering document
and the relevant subscription application. Prospective investors should review the offering memorandum in
its entirety, including the risk factors in the offering memorandum, before making a decision to invest.
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This document does not constitute an offer to sell, purchase, subscribe for or otherwise invest in units or shares of any
fund managed by Redwheel. Any offering is made only pursuant to the relevant offering document and the relevant
subscription application. Prospective investors should review the offering memorandum in its entirety, including the
risk factors in the offering memorandum, before making a decision to invest.
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