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First-generation low carbon equity benchmark indices were developed almost a
decade ago with the goals of mitigating climate risk and preparing for the transition
to a low carbon economy. These indices aimed to simply have lower carbon intensity
than the market within a given tracking error. As interest and adoption of low carbon
benchmarks increased, so did the proliferation of new approaches with varying
objectives related to climate measures.

In an effort to mobilize investment toward sustainable goals in a consistent manner,
the European Commission published its Sustainable Action Plan in May 2018, which
integrated sustainability risks, opportunities and targets into a regulatory framework.
The Action Plan had several key initiatives with one being the development of low
carbon investment benchmarks. To help assist in these initiatives, the Commission
created the EU Technical Expert Group (TEG) on Sustainable Finance with
representatives across financial services and academia.

In 2019, the TEG released its final report on Climate Benchmarks and Benchmarks'
ESG Disclosures.! As part of this report, the TEG outlined recommendations, later
adopted into EU regulation, for Paris Aligned Benchmarks (PAB) and Climate
Transition Benchmarks (CTB). The purpose of creating these benchmark regulations
was four-fold: 1) to allow for standardization and comparability of climate
benchmarks, 2) to provide investors with an appropriate tool aligned with their
investment strategy, 3) to increase transparency on investors’ impact, and
importantly 4) to establish minimum limit the risk of
greenwashing. Any index labeled as PAB or CTB must meet minimum requirements,
such as a significant reduction in carbon intensity at index launch, and an additional
reduction on an annual basis.2 While these guidelines were a welcome change in

requirements and

bringing structure and consistency to the climate investing space, there has been
much debate on the requirements and their impact on index design. The purpose of
this paper is not to enter into the debate in great detail,3 but instead examine the
characteristics of a few popular PAB/CTB strategies and understand what types of
style tilts, intended or unintended, investors might be getting along with their climate
strategy.

“The more aggressive a portfolio’s carbon tilting,
the greater the reduction in allocation to value
companies.”
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Key Points

Low carbon equity benchmarks developed by
European regulators may maintain unintended
factor exposures and characteristics investors
should consider when choosing climate
reduction strategies.

Our analysis shows that these benchmarks,
especially Paris Aligned Benchmark (PAB)
strategies, carry a growth tilt that make them
vulnerable to changes in market sentiment and
drawdowns in value markets.

The RAFI Multi-Factor Climate Transition
Developed Index, which integrates carbon
intensity reduction with a balanced multi-factor
approach, offers investors an alternative to
style-tilted low carbon benchmarks with a
potential for outperformance across a greater
range of conditions.
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In the paper, we examine four PAB/CTB index strategies. The strategies were chosen by reviewing the largest PAB/CTB ETFs in the
developed markets globally, for which we could locate underlying index returns,4 choosing two PAB index strategies and two CTB
index strategies. All strategies satisfy EU regulated PAB/CTB index requirements.

All four index strategies satisfy their primary objective, which is carbon intensity (CI) reduction,2 with the first two strategies
understandably having much more aggressive Cl reduction due to the fact that they are PAB indices rather than CTB indices. PAB index
strategies require a much larger carbon intensity reduction at the outset (50% vs. 30%). While EU regulations require the construction
of transition benchmarks to measure carbon intensity using the carbon footprint/EVIC (enterprise value including cash) measure, we
also present the measure using carbon footprint/revenue, acknowledging that many investors assess their portfolio using that
measure as well.

It is worth noting that PAB and CTB strategies have a time dependency associated with them. Depending on their launch date, some
strategies may be further along their transition pathways than others. This, coupled with slight differences in the interpretation of the
regulation, can result in different outcomes. As an example, both PAB strategies should, in theory, have similar carbon intensity levels
(based on EVIC), but one is half that of the other.

Carbon Intensity of Various PAB/CTB Index Strategies
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Source: Research Affiliates, based on data from FactSet and ISS. Data as of 12/31/2023. affiliates

While all the strategies examined achieve material carbon intensity reduction, characteristics vary with the PAB strategies looking more
growth oriented. When looking at relative valuations vs. the market, the two PAB strategies trade at a premium of 29% and 13%
respectively, while one of the CTB strategies trades at a 9% premium and the second at a slight premium to the market of
approximately 2%.
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Relative Valuations vs. The Market

Prlce/ Price/ Price/ Price/ D|V|dend Premlum/

PAB Index Strategy 1 239 15.3 1.6% 28.6%
PAB Index Strategy 2 23.7 31 2.2 13.7 1.9% 12.5%
CTB Index Strategy 1 217 33 23 121 1.9% 9.3%
CTB Index Strategy 2 20.8 3.0 21 1.5 2.1% 1.9%
Solactive GBS Dev Markets Large/Mid Index 19.3 27 17 9.3 2.2% -
ﬁ research
Source: Research Affiliates, based on data from FactSet. affiliates

It is understandable that the PAB strategies trade at a much larger premium. In order to achieve more aggressive carbon intensity
reduction, PAB strategies tend to tilt away from companies with high carbon intensity, (i.e. energy, materials and utilities), which have
historically been in more value oriented sectors. The two PAB strategies we examine exhibit an average collective underweight to these
three sectors of 4.1%, while the two CTB strategies exhibit an average collective underweight to these sectors of only 0.6%.

This growth tilt is also evident when comparing returns of the four strategies to performance in 2022 and 2023. In 2022, after years of
a bull market in growth equities, we saw very out of favor segments like energy see sharp share price reversals. Value outperformed
growth by 23% for the year, with more expensive growth companies seeing meaningful drawdowns of as much as 80% to 90%. The
two PAB strategies underperformed the market by an average of 3.5%. Although 3.5% may not seem like a meaningful difference, for
“passive” core-like exposure, such deficits are significant. Underperformance for the two CTB strategies was more muted at
approximately -0.5%. When growth rebounded in 2023, the average outperformance of the PAB strategies was 1.2%, while the average
underperformance of the two CTB strategies was 1.0%. The correlation of excess returns between these strategies and the MSCI World
Growth Index help illustrate this relationship, with the two PAB Index strategies having a correlation of excess returns with growth of
0.70 and 0.48. The two CTB strategies have a noticeably different relationship with CTB Index Strategy 1's correlation of excess returns
with growth at -0.16 and CTB Index Strategy 2's correlation at -0.01.8

Climate Index Performance in 2022 & 2023
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Source: Research Affiliates, based on data from FactSet and Bloomberg. Returns are net total returns in USD. affiliates
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Viewed through another lens, we can observe the factor loadings of the four strategies using the traditional Fama-French-Carhart four
factor model. The two PAB strategies have a statistically significant negative loading toward the value factor,Z both approximately
-0.15. This noticeable tilt away from value contrasts with the two CTB strategies, with tilts of -0.03 for CTB Index Strategy 1 and -0.06
for CTB Index Strategy 2. Given the positioning of these portfolios, all four strategies are vulnerable — the PAB strategies much more
so — to changes in market sentiment and at risk of drawdowns in a sharp reversion back towards value.

Factor Loading Using Fama-French-Carhart Model

Beta Size Value Momentum
(Mkt-Rf) (SMB) (HML) (WML)

PAB Index Strategy 1 1.00 -0.10 -0.14 -0.03
PAB Index Strategy 2 1.00 -0.15 -0.16 0.00
CTB Index Strategy 1 0.99 -0.23 -0.03 -0.03
CTB Index Strategy 2 0.98 -0.21 -0.06 -0.02
ﬂ research’
Source: Research Affiliates, based on data from FactSet, Worldscope and Datastream. Data as of 12/31/2023. affiliates

RAFI Multi-Factor Climate Transition Developed Index

In “Necessary Trade-Offs: Climate vs. Investment Objectives for Value Strategies”, we observe that trade-offs are required for
investors with dual social and investment objectives. The more aggressive a portfolio’s carbon tilting, the greater the reduction in
allocation to value companies. Achieving these dual objectives can be difficult and without deliberately engineering a portfolio to
achieve these dual objectives, the strategy will likely tilt toward growth. The RAFI Multi-Factor Climate Transition Developed Index
(RAFI CTB index) has two objectives: achieving carbon intensity reduction while also offering a balanced multi-factor approach. The
RAFI CTB Index Strategy starts by constructing targeted and concentrated individual factor sleeves for value, quality, low beta and
momentum. A carbon tilt, based on a company’s carbon intensity, is applied to tilt away from higher emitting companies and towards

lower emitting companies.&

“Without deliberately engineering a portfolio to achieve dual social and investment
objectives, it will likely tilt toward growth.”

This approach attempts to correct for the growth bias inherent in many climate strategies by specifically targeting factor exposures in
addition to reducing carbon intensity. The resulting index provides a material reduction in carbon intensity, while maintaining exposure
to various factors, offering the potential for outperformance in addition to carbon intensity reduction.9 The carbon intensity of the RAFI
CTB Index is 25.3 compared to 43.8 for the cap-weighted benchmark, a 42% reduction.10 When comparing the characteristics of this
strategy to the original four strategies and the cap-weighted index, we see noticeably different characteristics. RAFI CTB is the only
index that offers a higher yield than the market benchmark, and trades at a 10% discount to the market, while all the other strategies

trade at a premium.
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Characteristics Comparison

12/31/23 Price/ Price/ Price/ Price/ Dividend Premium/
Earnings Book Sales Cash Flow Yield Discount

PAB Index Strategy 1 239 15.3 1.6% 28.6%
PAB Index Strategy 2 23.7 3.1 2.2 13.7 1.9% 12.5%
CTB Index Strategy 1 21.7 33 23 121 1.9% 9.3%
CTB Index Strategy 2 20.8 3.0 21 1.5 21% 1.9%
RAFI Multi-Factor CTB Index 193 2.7 17 9.3 2.2% -9.9%
Solactive GBS Dev Markets Large/Mid Index 19.7 29 2.0 1.4 1.9% --
ﬁ research
Source: Research Affiliates, based on data from FactSet. affiliates

Revisiting the correlations of excess return of various climate transition benchmarks, the RAFI Multi-Factor Developed CTB Index has a
correlation of excess return with growth of -0.59, compared to the four PAB/CTB strategies which are all either positively correlated
with growth, or not meaningfully correlated with either growth or value. In addition, RAFI CTB offers a positive exposure to both the
value factor (HML) of 0.10 and the momentum factor (WML) of 0.12, something that none of the four PAB/CTB strategies exhibited.

Correlation of Excess Returns: Various Climate Strategies vs. Growth
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Conclusion

The introduction of transition benchmark guidelines has been an important development for investors wanting to align their portfolios
with their climate objectives in a standardized manner. However, it's evident that not all climate transition benchmarks are the same.
While investors may want to improve on the climate credentials within a passive index strategy, there can be meaningful return
differences in different market environments, which begs a question of how passive some of these PAB and CTB strategies really are. In
addition, many of these strategies exhibit significant growth tilts that may not be obvious to investors. Those investors interested in
climate benchmarks should be aware of and look into the second order effects of climate adjustments, not only to validate the efficacy
of a climate benchmark by its carbon intensity reduction, but also to holistically review its characteristics and factor exposures. The
RAFI Multi-Factor Climate Transition Developed Index was designed with a dual mandate in mind, to offer investors an alternative of
balanced factor exposures, in addition to satisfying their climate objectives.

50f7

© 2024 Research Affiliates, LLC. All rights reserved. Duplication or dissemination prohibited without prior written permission. Generated on 07/03/24. yesea rchaffi“ates_com


https://www.researchaffiliates.com/
https://www.researchaffiliates.com/

ﬂ research

affiliates

End Notes

1. EU Technical Expert Group on Sustainable Finance, 2019. “Report on Benchmarks” View report here.

2. Both PAB and CTB benchmarks require a significant carbon intensity reduction at index launch (30-50%), an additional reduction of

7% per year (adjusted for inflation) and exclusions of certain controversial activities/industries. For a full summary of minimum
requirements, please see The Time is Now for Climate Transition Investing for US Investors.

3. We have addressed some aspects of the debate related to measurement of carbon intensity in the past in Carbon Intensity for
Climate Mitigation.

4. Source: Morningstar. The strategies are the 1. MSCI World Climate Paris Aligned Index/HSBC MSCI World Climate Paris Aligned
ETF, 2. MSCI World SRI Filtered PAG Net USD Index /Amundi MSCI World SRI Climate Net Zero Ambition PAB ETF, 3. JPMorgan
Carbon Transition Global Equity Index/JPMorgan Carbon Transition Global Equity CTB ETF, and 4. Solactive UBS Climate Aware
Global Developed Equity CTB Index/UBS Climate Aware Global Developed Equity CTB ETF.

5. Carbon intensity is measured using ETF holdings for each strategy, except for the RAFI Multi-Factor Developed CTB Index and
Solactive GBS Developed Markets Large/Mid Index.

6. Index performance measured using net total return indices for each PAB/CTB strategy vs. the MSCI World Value Net Total Return
Index and the MSCI World Growth Net Total Return Index.

7. HML t-stat is 10.84 for PAB Strategy 1 and 6.34 for PAB Strategy 2.

8. For a complete description of the RAFI Multi-Factor Developed Climate Transition Index, please visit RAFI Indices Strategies.

9. In "Is ESG a Factor" and "ESG is a Preference, Not a Strategy" we illustrate that investors should not expect outperformance from
ESG tilts alone. As an investor, if you tilt a cap-weighted index toward lower emitting companies, you should expect a return that is
largely in line with the cap-weighted index. For the potential for outperformance, an investor would need to tilt their portfolio toward
historical drivers of outperformance, while simultaneously integrating ESG.

10. As of 12/31/2023, when measuring carbon intensity as Carbon Footprint (Scope 1+2)/EVIC. Measuring carbon intensity as

Carbon Footprint (Scope 1 +2)/Revenue results in a carbon intensity of 63.1, a 46% reduction vs. the market benchmark, the Solactive
GBS Developed Markets Large/Mid Index.
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The material contained in this document is for informational purposes only. It is not intended as an offer or a solicitation for the purchase and/or sale of any security, derivative,
commodity, or financial instrument, nor is it advice or a recommendation to enter into any transaction. Research results relate only to a hypothetical model of past performance (i.e.,
a simulation) and not to actual results or historical data of any asset management product. Hypothetical investor accounts depicted are not representative of actual client accounts.
No allowance has been made for trading costs or management fees, which would reduce investment performance. Actual investment results will differ. Simulated data may have
under- or over- compensated for the impact, if any, of certain market factors. Simulated returns may not reflect the impact that material economic and market factors might have
had on the advisor's decision-making if the advisor were actually managing clients’ money. Simulated data is subject to the fact that it is designed with the benefit of hindsight.
Simulated returns carry the risk that actual performance is not as depicted due to inaccurate predictive modeling. Simulated returns cannot predict how an investment strategy will
perform in the future. Simulated returns should not be considered indicative of the skill of the advisor. Investors may experience loss of all or some of their investment. Index returns
represent back tested performance based on rules used in the creation of the index, are not a guarantee of future performance, and are not indicative of any specific investment.
Indexes are not managed investment products and cannot be invested in directly. This material is based on information that is considered to be reliable, but Research Affiliates, LLC
(“RA") and its related entities (collectively “Research Affiliates”) make this information available on an “as is” basis without a duty to update, make warranties, express or implied,
regarding the accuracy of the information contained herein. Research Affiliates is not responsible for any errors or omissions or for results obtained from the use of this information.

Nothing contained in this material is intended to constitute legal, tax, securities, financial or investment advice, nor an opinion regarding the appropriateness of any investment. The
information contained in this material should not be acted upon without obtaining advice from a registered professional. RA is an investment adviser registered under the Investment
Advisers Act of 1940 with the U.S. Securities and Exchange Commission (SEC). Our registration as an investment adviser does not imply a certain level of skill or training. RA is not a
broker-dealer and does not effect transactions in securities.

Investors should be aware of the risks associated with data sources and quantitative processes used to create the content contained herein or the investment management process.
Errors may exist in data acquired from third party vendors, the construction or coding of indices or model portfolios, and the construction of the spreadsheets, results or information
provided. Research Affiliates takes reasonable steps to eliminate or mitigate errors and to identify data and process errors, so as to minimize the potential impact of such errors;
however, Research Affiliates cannot guarantee that such errors will not occur. Use of this material is conditioned upon, and evidence of, the user's full release of Research Affiliates
from any liability or responsibility for any damages that may result from any errors herein.

The trademarks Fundamental Index™, RAFI™, Research Affiliates Equity™, RAE™, and the Research Affiliates™ trademark and corporate name and all related logos are the
exclusive intellectual property of RA and in some cases are registered trademarks in the U.S. and other countries. Various features of the Fundamental Index methodology, including
an accounting data-based non-capitalization data processing system and method for creating and weighting an index of securities, are protected by various patents of RA. (See
applicable US Patents, Patent Publications and protected trademarks located at https.//www.researchaffiliates.com/legal/disclosures#patent-trademarks-and-copyrights, which
are fully incorporated herein.) Any use of these trademarks, logos, or patented methodologies without the prior written permission of RA is expressly prohibited. RA reserves the right
to take any and all necessary action to preserve all of its rights, title, and interest in and to these marks and patents.

The views and opinions expressed are those of the author and not necessarily those of RA. The opinions are subject to change without notice.
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