ESG Characteristics Explained
As part of its commitment to supporting ESG transparency, S&P Dow Jones Indices provides carbon
exposure metrics for its global indices to help market participants understand, measure, and manage
carbon risk.
Three carbon exposure metrics are provided, where data are available.
Exhibit 1: Carbon Exposure Metrics
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The aggregation of
operational and firsttier supply chain
carbon footprints of
index constituents
per USD 1 million
invested.

The aggregation of
operational and firsttier supply chain
carbon footprints of
index constituents
per USD 1 million in
revenue.

Weighted
Average
Carbon
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Metric tons CO2e /USD 1
million revenues

The weighted
average of individual
company intensities
(operational and
first-tier supply chain
emissions over
revenues), weighted
by the proportion of
each constituent in
the index.

Fossil Fuel
Reserves
Metric tons CO2 /USD 1
million invested

The carbon footprint
that could be
generated if the
proven and probable
fossil fuel reserves
owned by index
constituents were
burned per USD
1million invested.

Source: S&P Dow Jones Indices LLC, Trucost. Chart is for illustrative purposes.

S&P Dow Jones Indices calculates these metrics using Trucost data and analysis to determine the
carbon exposure of the companies in its indices. The Trucost analysis covers 12,000 companies,
representing 93% of global market capitalization. In the absence of company disclosure, estimations
are provided using Trucost’s granular, multi-sector assessment of company business activities and
proprietary environmentally extended input-output model. The result is a complete environmental
performance profile, encompassing company operations and supply chain tiers back to raw materials
extraction.

CARBON EXPOSURE METRIC DEFINITIONS
Carbon Footprint
This approach normalizes the index’s absolute owned greenhouse gas emissions by the total value
invested in the index. This metric is a carbon responsibility metric in that it describes the associated
greenhouse gas impact per USD 1 million invested in the index, allowing for comparisons across
investments of different sizes, time periods, and indices. It is calculated by dividing the sum of all
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owned constituent greenhouse gas emissions by the total value invested in the index in millions of U.S.
dollars.
Equation 1: Carbon Intensity per Million USD Invested

∑𝑛𝑖(𝒕𝒕𝒕𝟐 𝒆)′ 𝒊,𝒕,𝒚

∑𝑛𝑖(𝑰𝑰𝑰𝒊,𝒕 / 𝟏, 𝟎𝟎𝟎, 𝟎𝟎𝟎)

Where:
•
•
•

(tCO2e)’i,t,y is the owned constituent greenhouse gas emissions (tCO2e) for constituent i, as of
the effective date t, for the financial year data used in the analysis y;
Invi,t is the total value invested (USD) in constituent i, as of the effective date t; and
n is the number of companies in the index.

Equation 1.1: Owned Constituent Greenhouse Gas Emissions (tCO2e)

Where:
•

•

•
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𝑂𝑂𝑂𝑂𝑂 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑖,𝑡,𝑦 = (𝒕𝒕𝒕𝟐 𝒆)′ 𝑖,𝑡,𝑦 = (

(tCO2e)’i,t,y is the owned constituent greenhouse gas emissions: the metric tons of carbon
dioxide-equivalent operational and first-tier supply chain greenhouse gas emissions (tCO2e)
associated with the ownership or financing of index constituent i as of the effective date t (see
Equation 1.1). Carbon data used for each constituent is for the latest financial year analyzed by
Trucost y as of the effective date;
tCO2ei,y is the constituent greenhouse gas emissions: the carbon dioxide-equivalent operational
and first-tier supply chain greenhouse gas emissions (tCO2e) of constituent i for the financial
year data used in the analysis y; and
EVi,t is the constituent enterprise value (USD millions): the enterprise value for constituent i as
of the effective date t. Where a constituent’s enterprise value is unavailable, market
capitalization (USD millions) as of the effective date is used instead.

Carbon Efficiency
This footprint metric normalizes the index’s absolute owned greenhouse gas emissions by the quantity
of constituent revenues apportioned to an investment in the index in terms of USD millions. This
approach indicates a level of carbon risk associated with an index by quantifying the relationship
between constituent revenue earnings and greenhouse gas emissions. It is calculated by dividing the
sum of all owned constituent greenhouse gas emissions by the sum of all apportioned revenues (see
Equation 2) in millions of U.S. dollars.
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Equation 2: Carbon Intensity per USD 1 Million of Revenue Generated

∑𝒏𝒊(𝒕𝒕𝒕𝟐 𝒆)′𝒊,𝒕,𝒚
∑𝒏𝒊(𝑹𝑹𝑹)′𝒊,𝒕,𝒚

Where:
•
•
•

(tCO2e)’i,t,y is the owned constituent greenhouse gas emissions (tCO2e) for constituent i as of
the effective date t for the financial year data used in the analysis y;
(Rev)’i,t,y is the apportioned revenues (USD millions) of constituent i as of the effective date t for
the financial year data used in the analysis y (see Equation 2.1); and
n is the number of companies in the index.

Equation 2.1: Apportioned Revenues

Where:
•

•
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(Rev)’i,t,y is the apportioned revenues: the constituent annual revenues (USD millions)
associated with the ownership, or financing, of index constituent i as of the effective date t using
the constituent’s revenues data for the financial year used in the analysis y. This financial year
is common to both revenues and emissions data per constituent; and
Revi,t,y is the constituent revenues: the constituent annual revenues (USD millions) of index
constituent i as of the effective date t using the constituent’s revenues data for the financial year
used in the analysis y.

Weighted Average Carbon Intensity
The Weighted Average Carbon Intensity metric estimates the index’s exposure to carbon-intensive
companies. For this calculation, the carbon intensity of each constituent in the index (tCO2e/USD 1
million) is taken and multiplied by its weight in the index. The final carbon intensity for the index is the
sum of these contributions. Unlike the above two metrics, the greenhouse gas emission intensities are
allocated based on index weights, rather than on an ownership or responsibility basis.
Equation 3: Weighted average carbon intensity (emissions per USD 1 million of revenue
generated)
𝑛

𝒕𝒕𝒕𝟐 𝒆𝒊,𝒚
�
𝑹𝑹𝑹𝒊,𝒚
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𝑖

Where:
• wi,t = weight of constituent i within the index at time t;
• tCO2ei,y is the constituent greenhouse gas emissions: the carbon dioxide-equivalent operational
and first-tier supply chain greenhouse gas emissions (tCO2e) of constituent i for the financial
year data used in the analysis y; and
• Revi,y is the constituent revenues: the constituent annual revenues (USD millions) of index
constituent i for the financial year used in the analysis y.
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Fossil Fuel Reserves
This metric describes the quantities of greenhouse gas emissions that could be generated if the proven
(1P) and probable (2P) fossil fuel reserves owned by index constituents were realized and burned. This
metric indicates relative levels of stranded asset risk across different indices and is expressed on a
basis of per USD 1 million invested in the index, allowing for comparisons across investments of
different sizes, time periods, and indices. It is calculated by dividing the sum of all owned constituent
fossil fuel reserve embedded emissions by the total value invested in the index in millions of US dollars.
Equation 3: Fossil Fuel Reserve Emissions per USD 1 Million Invested

∑𝑛𝑖(𝑭𝑭𝑭𝑭𝑭)′ 𝒊,𝒕,𝒚

∑𝑛𝑖(𝑰𝑰𝑰𝒊,𝒕 / 𝟏, 𝟎𝟎𝟎, 𝟎𝟎𝟎)

Where:
•

(FFREE)’i,t,y is the owned fossil fuel reserve embedded emissions (tCO2) for constituent i as of
the effective date t for the financial year data used in the analysis y.

Equation 3.1: Owned Fossil Fuel Reserve Embedded Emissions (tCO2)
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Equation 3.2: Fossil Fuel Reserve Embedded Emissions (tCO2)
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Where:
𝑚
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Where:
•

𝑗

(FFREE)’i,t,y is the owned fossil fuel reserve embedded emission: the metric tons of carbon
dioxide greenhouse gas emissions (tCO2) that could be generated in the future by burning the
proportion of a constituent’s fossil fuel reserves owned, or financed, by investing in the index.
This value relates to index constituent i as of the effective date t (see Equation 3.1). Fossil fuel
reserve embedded emissions data for each constituent is for the latest financial year analyzed
by Trucost y as of the effective date. Embedded emissions are reported as tCO2, while
emissions in the two carbon footprint metrics above are expressed in tCO¬2e, also capturing all
six Kyoto greenhouse gases where relevant to constituents. This discrepancy is due to the
conventional practice of comparing these future constituent emissions to defined carbon
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•

•
•
•
•
•

budgets, as defined by different global warming scenarios. Carbon budgets are conventionally
defined in tCO2, not tCO2e;
(FFREE)i,y is the fossil fuel reserve embedded emissions (tCO2) for constituent i for the financial
year data used in the analysis y. This is calculated by multiplying a constituent’s probable (2P)
fossil fuel reserves (Mt, million metric tons) by the appropriate emissions factor. This is the sum
of a constituent’s coal, oil, and natural gas reserve embedded emissions;
(FFREE)Coal,i,y is the coal reserve embedded emissions (tCO2) for constituent i for the financial
year data used in the analysis y;
(FFREE)Oil,i,y is the oil reserve embedded emissions (tCO2) for constituent i for the financial year
data used in the analysis y;
(FFREE)Gas,i,y is the natural gas reserve embedded emissions (tCO2) for constituent i for the
financial year data used in the analysis, y;
j is the subscript for each fossil fuel reserve type (coal, oil, and natural gas); and
m is the number of fossil fuel types.
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ABOUT TRUCOST
Trucost is part of S&P Dow Jones Indices and is a leader in carbon and environmental data and risk analysis.
Trucost assesses risks relating to climate change, natural resource constraints, and broader environmental,
social, and governance factors. Companies and financial institutions use Trucost intelligence to understand their
ESG exposure to these factors, inform resilience, and identify transformative solutions for a more sustainable
global economy.
For more information, email Trucostinfo@spglobal.com or visit www.trucost.com.
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registered trademarks of Standard & Poor’s Financial Services LLC (“S&P”), a subsidiary of S&P Global. Dow Jones ® is a registered
trademark of Dow Jones Trademark Holdings LLC (“Dow Jones”). Trademarks have been licensed to S&P Dow Jones Indices LLC.
Redistribution, reproduction and/or photocopying in whole or in part are prohibited without written permission. This document does not
constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, Dow Jones, S&P or their respective affiliates (collectively
“S&P Dow Jones Indices”) do not have the necessary licenses. All information provided by S&P Dow Jones Indices is impersonal and not
tailored to the needs of any person, entity or group of persons. S&P Dow Jones Indices receives compensation in connection with licensing its
indices to third parties. Past performance of an index is not a guarantee of future results.
It is not possible to invest directly in an index. Exposure to an asset class represented by an index is available through investable instruments
based on that index. S&P Dow Jones Indices does not sponsor, endorse, sell, promote or manage any investment fund or other investment
vehicle that is offered by third parties and that seeks to provide an investment return based on the performance of any index. S&P Dow Jones
Indices makes no assurance that investment products based on the index will accurately track index performance or provide positive
investment returns. S&P Dow Jones Indices LLC is not an investment advisor, and S&P Dow Jones Indices makes no representation
regarding the advisability of investing in any such investment fund or other investment vehicle. A decision to invest in any such investment
fund or other investment vehicle should not be made in reliance on any of the statements set forth in this document. Prospective investors are
advised to make an investment in any such fund or other vehicle only after carefully considering the risks associated with investing in such
funds, as detailed in an offering memorandum or similar document that is prepared by or on behalf of the issuer of the investment fund or
other vehicle. Inclusion of a security within an index is not a recommendation by S&P Dow Jones Indices to buy, sell, or hold such security,
nor is it considered to be investment advice.
These materials have been prepared solely for informational purposes based upon information generally available to the public and from
sources believed to be reliable. No content contained in these materials (including index data, ratings, credit-related analyses and data,
research, valuations, model, software or other application or output therefrom) or any part thereof (Content) may be modified, reverseengineered, reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior written
permission of S&P Dow Jones Indices. The Content shall not be used for any unlawful or unauthorized purposes. S&P Dow Jones Indices and
its third-party data providers and licensors (collectively “S&P Dow Jones Indices Parties”) do not guarantee the accuracy, completeness,
timeliness or availability of the Content. S&P Dow Jones Indices Parties are not responsible for any errors or omissions, regardless of the
cause, for the results obtained from the use of the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS. S&P DOW JONES
INDICES PARTIES DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE
ERRORS OR DEFECTS, THAT THE CONTENT’S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE
WITH ANY SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be liable to any party for any
direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses
(including, without limitation, lost income or lost profits and opportunity costs) in connection with any use of the Content even if advised of the
possibility of such damages.
S&P Dow Jones Indices keeps certain activities of its business units separate from each other in order to preserve the independence and
objectivity of their respective activities. As a result, certain business units of S&P Dow Jones Indices may have information that is not available
to other business units. S&P Dow Jones Indices has established policies and procedures to maintain the confidentiality of certain non-public
information received in connection with each analytical process.
In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many organizations, including issuers of securities,
investment advisers, broker-dealers, investment banks, other financial institutions and financial intermediaries, and accordingly may receive
fees or other economic benefits from those organizations, including organizations whose securities or services they may recommend, rate,
include in model portfolios, evaluate or otherwise address.
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