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The S&P Global Carbon Efficient Index Series represents a foremost
example of this evolution, offering a powerful, rules-based framework
to exclude companies classified as high non-disclosing carbon
emitters, all while maintaining broad market weight and incentivizing
companies to improve their disclosure and emissions performance.

This paper explores the methodology and market impact of the S&P
Global Carbon Efficient Index Series and paints a picture of how the
methodology has stood the test of time. We will conduct a deep dive
into the S&P/JPX Carbon Efficient Index and S&P Global Ex-Japan
LargeMidCap Carbon Efficient Index, using the high-profile adoption
by Japan’s Government Pension Investment Fund (GPIF) as a
definitive case study. This analysis will illustrate how a well-designed
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index can serve as a powerful catalyst, not only helping market participants achieve their
climate objectives but also fostering a market-wide improvement in corporate climate
disclosure, performance and transparency.

The Carbon Efficient Mechanism: A Disciplined
Approach

The core principle of the S&P Global Carbon Efficient Index Series is to systematically tilt the
index toward more carbon-efficient companies, without resorting to broad exclusions that can
narrow the investment universe and introduce unintended biases.

Methodology Deep Dive

The index series begins with a standard, broad-based benchmark index, which is weighted by
free-float-adjusted market cap, e.g., the TOPIX for Japan. It then reweights each constituent
company based on its carbon efficiency score, which is derived from S&P Global Trucost data
measuring greenhouse gas emissions relative to revenue (metric tons of CO2e / USD 1 million
in revenue). This is achieved by applying a “Carbon Weight Adjustment Factor” to each
company’s market-cap weight. This mechanism increases weights for companies that are
more carbon-efficient and transparent relative to their industry peers, while reducing weights
for higher-emitting or non-disclosing companies. The highest impact companies, i.e., the
biggest emitters, which do not disclose their carbon emissions, are excluded from the index.
The reweighting is performed on a sector-neutral basis—company weights are adjusted within
Global Industry Classification Standard (GICS®) industry groups, with the objective of
minimizing deviations from the benchmark’s industry group weightings. This discipline ensures
that the index’s performance profile is driven by the specific selection of more efficient
companies, not by unintended bets for or against certain sectors of the economy.?

Performance and Risk Profile

By avoiding broad business activity exclusions and maintaining sector neutrality, the
methodology has seen historically low tracking error across all geographic variants of the index
series. Historical analysis of these strategies in markets across Asia and globally has shown
they can deliver a measurement of significant carbon reduction without sacrificing long-term
performance.

2 Please see the index methodology in full, available here: https://www.spglobal.com/spdiji/en/documents/methodologies/methodology-sp-
global-carbon-efficient-index-series.pdf
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Exhibit 1: Key Index Performance Characteristics
S&P Global Ex-Japan
Period LargeMidCap (JPY) TR

Calendar Year Performance

2019

2020

2021

2022

2023

2024

2025
Annualized Performance
1-Year

3-Year

5-Year
Tracking Error
1-Year

3-Year

5-Year

(%)

26.51
11.18
33.97
-6.51
31.52
32.45
11.89

22.00

24.85
22.33

S&P Global Ex-Japan
LargeMidCap Carbon
Efficient Index (JPY) TR (%)

27.21
10.24
34.96
-5.99
32.29
31.03
11.70

21.64
24.91
22.28

0.71
0.57
0.57

November 2025

TOPIX (JPY) TR S&P/JPX Carbon Efficient

(%)

7.39
12.74
-2.45
28.26
20.45
15.29

21.55

22.52
16.85

Index (JPY) TR (%)

7.70
12.49
-3.04
27.76
20.87
14.85

21.67
22.31
16.63

0.71
0.71
0.73

Source: S&P Dow Jones Indices LLC, TOPIX data published by TSE. Data from Sept. 30, 2019, to as of Sept. 30, 2025. Past performance is
no guarantee of future results. Table is provided for illustrative purposes.

The Dual Impact: Decarbonization and Enhanced

Disclosure

The S&P Global Carbon Efficient Index Series’ effectiveness stems from its dual impact on

both the index composition and the behavior of the underlying companies.

Driving Decarbonization

The reweighting mechanism is effective because of the significant dispersion in carbon
intensity that exists within every industry. For example, two automotive manufacturers may
have vastly different carbon footprints due to one’s focus on electric vehicles and renewable-
powered factories versus another’s reliance on traditional combustion engines and legacy
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power sources. The index series capitalizes on this dispersion, rewarding the more efficient
operator with a larger weight.®

Creating a Powerful Incentive for Disclosure

The methodology directly addresses the challenge of incomplete corporate emissions data.
Companies that fail to disclose their emissions are not ignored; instead, they are assigned an
estimated carbon intensity score.* This score is calculated based on their specific industry
peer group, often with a penalty applied, making it disadvantageous not to disclose. This
creates a clear incentive for companies to measure and report their own data to ensure a more
accurate—and likely more favorable—assessment. This type of disclosure is critical for the
broader market and companies’ stakeholders.

The Catalyst Effect: GPIF Case Study and TCFD
Alignment

Key features of the index include historically low tracking error, minimal stock exclusions and a
systematic approach to reducing carbon intensity.

The “GPIF Effect”

When the GPIF, one of the world’s largest pension funds,® selected the S&P/JPX Carbon
Efficient Index as a benchmark for its ESG strategy in 2018, the decision reiterated that climate
performance and disclosure are key consideration factors. Before this landmark
implementation, carbon disclosure among Japanese companies was not typically seen this
way. In the years following adoption, there has been a significant increase in the number of
TOPIX constituents reporting their emissions data. This trend has strengthened the quality of
the index and overall corporate engagement with climate reporting. This illustrates how an
index-led strategy can serve as a tool for engagement on a market-wide scale, especially
when associated with various ETFs that have been introduced alongside the GPIF mandate,
employing the same index strategy.

3 For more information on this analysis of dispersion, please see: https://www.indexologyblog.com/2019/12/19/the-effects-of-dispersion-in-
carbon-intensity-scores-on-carbon-efficient-portfolio-construction.

4 High impact non-disclosing companies are excluded from the index, but non-high impact companies are still eligible for inclusion even if
they do not disclose.

5 WTW (2025). Top pension funds reach all-time global record. Available at: https://www.wtwco.com/en-us/news/2025/09/top-pension-funds-
reach-all-time-global-record
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Exhibit 2a: Increasing Climate Disclosure of Corporates — S&P/JPX Carbon Efficient
Index Disclosure Status by Market Cap
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Source: S&P Dow Jones Indices LLC. Data as of Sept. 30, 2025. Chart is provided for illustrative purposes.

Exhibit 2b: Increasing Climate Disclosure of Corporates — S&P Global Ex-Japan
LargeMidCap Carbon Efficient Index, Disclosure Status by Market Cap
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Source: S&P Dow Jones Indices LLC. Data as of Sept. 30, 2025. Chart is provided for illustrative purposes.
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A Practical Tool for TCFD Implementation

The index methodology is also aligned with the principles of the Task Force on Climate-related
Financial Disclosures (TCFD). In 2023, an additional element was added to the design of the
index series to boost the weighting of companies that have incorporated TCFD reporting into
their annual reporting. This enhancement in the methodology systematically reduces weight in
carbon-intensive firms, directly addressing transition risk and providing a practical mechanism
for market participants to act on the TCFD’s recommendations for risk management. Finally,
by rewarding transparency, it supports the TCFD’s core goal of improving the flow of climate-
related information between companies and market participants.

Forging a Virtuous Cycle: The Broader Market
Impact

The S&P Global Carbon Efficient Index Series is more than an enabler of climate-driven
investment strategy; it is a key component in a positive feedback loop that drives market-wide
progress against climate-related objectives.

This virtuous cycle works as follows.

1. Market Participant Demand: Growing demand from market participants for climate-
aligned solutions prompts the creation of indices such as the S&P Global Carbon
Efficient Index Series.

2. Capital Management: As assets track these indices, resources are implicitly directed
toward more carbon-efficient companies.

3. Corporate Response: This creates a clear financial incentive for all companies to
improve their operational efficiency and, critically, to enhance their climate disclosure to
ensure they are assessed accurately.

4. Improved Data: This corporate response leads to better, more comprehensive data for
the entire market.

5. Informed Investors: This improved data then feeds back to investors, allowing for the
adoption of and increased support for more refined and effective climate-oriented
strategies.
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Exhibit 3a: Carbon Intensity Reductions across the S&P/JPX Carbon Efficient Index and
the S&P Global Ex-Japan LargeMidCap Carbon Efficient Index
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Source: S&P Dow Jones Indices LLC. TOPIX data published by TSE. Data as of Sept. 30, 2025. Chart is provided for illustrative purposes.
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Conclusion

In conclusion, the S&P Global Carbon Efficient Index Series provides a sophisticated, effective
and scalable blueprint for climate-aware strategies. It shows that thoughtful index design can
simultaneously preserve diversification while meeting advanced climate objectives. As the
GPIF case study powerfully demonstrates, such indices also serve as powerful catalysts,
transforming passive capital into an active force for change and helping to accelerate the
transition to a more sustainable and transparent-forward global economy.
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General Disclaimer

© 2025 S&P Dow Jones Indices. All rights reserved. S&P, S&P 500, SPX, SPY, The 500, US 500, US 30, S&P 100, S&P COMPOSITE 1500,
S&P 400, S&P MIDCAP 400, S&P 600, S&P SMALLCAP 600, S&P GIVI, GLOBAL TITANS, DIVIDEND ARISTOCRATS, DIVIDEND
MONARCHS, BUYBACK ARISTOCRATS, SELECT SECTOR, S&P MAESTRO, S&P PRISM, GICS, SPIVA, SPDR, INDEXOLOGY, iTraxx,
iBoxx, ABX, ADBI, CDX, CMBX, MBX, MCDX, PRIMEX, HHPI and SOVX are trademarks of S&P Global, Inc. (“S&P Global”) or its affiliates.
DOW JONES, DJIA, THE DOW and DOW JONES INDUSTRIAL AVERAGE are trademarks of Dow Jones Trademark Holdings LLC (“Dow
Jones”). These trademarks together with others have been licensed to S&P Dow Jones Indices LLC. Redistribution or reproduction in whole or
in part are prohibited without written permission of S&P Dow Jones Indices LLC. This document does not constitute an offer of services in
jurisdictions where S&P Dow Jones Indices LLC, S&P Global, Dow Jones or their respective affiliates (collectively “S&P Dow Jones Indices”) do
not have the necessary licenses. Except for certain custom index calculation services, 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 and providing custom calculation services. Past performance of an index is not an indication or guarantee
of future results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index may be 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. Index performance does not reflect trading costs, management fees or expenses. 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. S&P
Dow Jones Indices is not an investment adviser, commodity trading advisor, commaodity pool operator, broker dealer, fiduciary, promoter” (as
defined in the Investment Company Act of 1940, as amended), “expert” as enumerated within 15 U.S.C. § 77k(a) or tax advisor. Inclusion of a
security, commodity, crypto currency or other asset within an index is not a recommendation by S&P Dow Jones Indices to buy, sell, or hold
such security, commodity, crypto currency or other asset, nor is it considered to be investment advice or commaodity trading 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, reverse-
engineered, 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 Global keeps certain activities of its various divisions and business units separate from each other in order to preserve the independence
and objectivity of their respective activities. As a result, certain divisions and business units of S&P Global may have information that is not
available to other business units. S&P Global 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.

The Global Industry Classification Standard (GICS®) was developed by and is the exclusive property and a trademark of S&P and MSCI.
Neither MSCI, S&P nor any other party involved in making or compiling any GICS classifications makes any express or implied warranties or
representations with respect to such standard or classification (or the results to be obtained by the use thereof), and all such parties hereby
expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness for a particular purpose with respect to any
of such standard or classification. Without limiting any of the foregoing, in no event shall MSCI, S&P, any of their affiliates or any third party
involved in making or compiling any GICS classifications have any liability for any direct, indirect, special, punitive, consequential or any other
damages (including lost profits) even if notified of the possibility of such damages.
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