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KEY TAKEAWAYS

= ESG data can present opportunities as well as challenges.

= ESG ratings have grown in popularity as an option for investors to outsource
company or portfolio analysis on ESG measures. The subjectivity, complexity, and
opacity of ESG ratings may limit their usefulness to investors, however, and lead
to unexpected outcomes.

= A better approach is for investors to determine their specific ESG priorities,
identify relevant data, and integrate these data into a sound investment
approach.

= The Dimensional sustainability strategies, with their clear focus, robust
methodology, and transparent reporting, offer a solution to investors concerned
with the key environmental challenges of climate change while maintaining focus
on higher expected returns.

Sustainability reporting is growing fast. Of the largest 250 global companies by revenue,
96% published sustainability reports in 2020—three times the share in 1999." Nearly a
fifth of these 250 companies reported at least partially in line with Task Force on Climate-
related Financial Disclosures (TCFD) recommendations. Companies that make up a
majority of global market capitalization now self-report emissions data. When combined
with model estimates, emissions data are now available for almost all public companies,
as shown in Exhibit 1. This is great news for investors who want to allocate to companies
based on their carbon footprints.

Please see the end of this document for important disclosures.
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Source: Dimensional, based on combined MSCI and ISS data. Coverage shown as percentage of free-float market cap of the
Dimensional eligible universe as of September 30, 2020.

Regulation has further increased the amount of environmental, social, and governance
(ESG) data reported by issuers. In the EU, the Non-Financial Reporting Directive (NFRD)
came into force in 2014, mandating large companies publish information related to
environmental and social matters. A proposal to extend the scope of disclosure and add
audit requirements was adopted in 2021.7 In the United Kingdom, TCFD-aligned
disclosures are already required on a comply-or-explain basis for certain listed
companies subject to high regulatory standards, and the government plans for them to
become mandatory for many more types of companies by 2025.% In the United States,
the Securities and Exchange Commission (SEC) provided guidance regarding disclosure
related to climate change in 2010 and is now working on a comprehensive ESG
disclosure framework.”

Nevertheless, interpreting corporate ESG reporting presents meaningful challenges.
Sustainability reports may run a hundred pages long and substantially differ from one
company to the next, and may not contain all the information that interests investors.
Indeed, professional investors view issues like low data reliability, a lack of audit or
assurance, low comparability across firms and over time, competing reporting standards,
high costs of gathering information, infrequent disclosure, and too much unnecessary
information as impediments to their use of ESG data (Amel-Zadeh and Serafeim 2017).
With this backdrop, it is only natural to look for systematic ways of dealing with ESG data.

THE ESG RATINGS SHORTCUT

At first, ESG ratings may appear a promising tool to navigate this complexity. Providers
of such ratings may look at hundreds of reported and estimated variables for a single
company and boil them down into an overall ESG rating. Individual company ratings may
then be aggregated into fund and index ratings or scores.
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Thanks to their convenience, ESG ratings have grown in popularity in recent years. As of
the end of the first quarter of 2021, close to $2 trillion were invested in more than 4,500
sustainable funds globally.® Many of these funds rely on ESG ratings to make investment
decisions, particularly passive funds replicating ESG-themed indices. For end-investors,
ESG ratings appear to offer a simple way of determining whether a company or fund is
more sustainable. For advisors, wealth managers, and asset owners, ESG ratings also
offer a convenient label to show clients and beneficiaries that sustainability is considered
in portfolios.

Regulators are more skeptical. In 2020, then-SEC Chairman Jay Clayton stated that he
has “not seen circumstances where combining an analysis of E, S, and G together, across
a broad range of companies, for example with a ‘rating’ or ‘score,’ particularly a single
rating or score, would facilitate meaningful investment analysis that was not significantly
over-inclusive and imprecise.”’” In January 2021, the European Securities and Markets
Authority (ESMA) wrote that “the market for ESG ratings and other assessment tools is
currently unregulated and unsupervised. When combined with increasing regulatory
demands for consideration of ESG information, there are increased risks of
greenwashing, capital misallocation, and products mis-selling.”® In the UK, similar
concerns have been expressed by the Financial Conduct Authority (FCA).’

Dimensional shares these concerns. In the next section, we present some of the
shortcomings associated with ESG ratings. We conclude by suggesting a framework
investors may want to consider when using ESG data and by presenting the approach we
have taken.

INHERENT SUBJECTIVITY

Beauty is in the eye of the beholder. Often, so too is sustainability. ESG ratings providers
frequently disagree on company ratings. Berg, Kélbel, and Rigobon (2020) estimate the
correlation between the ESG scores of different ESG ratings providers to be only 0.54,
and even lower when looking at the individual E, S, and G pillars. In comparison, the
correlation in the credit ratings assigned by Moody’s and S&P is 0.99. A company may be
identified as best-in-class by one provider and as average by another provider. These
findings are consistent with Dimson, Marsh, and Staunton (2020). Exhibit 2, reproduced
from Boffo and Patalano (2020), shows some examples of companies with a high level of
disagreement.
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Exhibit 2

ESG Ratings and Issuer
Credit Ratings

Exhibit 3

Conceptual Example of
Divergence in ESG
Ratings, Hypothetical
Company
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Source: Boffo, R., and R. Patalano (2020), “ESG Investing: Practices, Progress, and Challenges,” OECD Paris. Note:

Sample of public companies selected by largest market capitalization as to represent different industries in the US. The
ESG ratings are transformed using a projection to the scale from 0 to 100, where 0 represents the lowest rating and 100 the
highest rating. The issuer credit ratings are transformed using a projection to the scale from 0 to 20, where O represents the
lowest rating (credit rating of C or D) and 20 the highest rating (credit rating of Aaa or AAA). Based on data from
Refinitiv, Bloomberg, MSCI, Yahoo Finance, Moody’s, Fitch, S&P; OECD calculations.

Berg et al. further analyze the cause of these divergences and find it is attributed to three
main drivers: difference in scope, difference in measurement, and difference in weights
of the components of ESG ratings. In Exhibit 3, we show how these drivers play out in a
simplified example.

w Difference in Scope Difference in Measurement m Difference in Weight

Pillar Weight

Pillar = Issue Issue Weight Score Pillar Weight Issue Weight Score

GHG Emissions 10
) Toxic Spills 3

Gender Equality —
s Health and Safety 3

Board Independence 2
¢ Business Ethics

Aggregate Score 3

Source: Dimensional. For illustrative purposes only.
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¢ Difference in scope: When assessing the “S” pillar, Provider A focuses on gender
equality, while Provider B focuses on health and safety. This difference could be due to
the preferences and objectives of each rating provider. Alternatively, it may be due to
a difference in their perception of data quality—Provider A may deem health and
safety data unreliable and eliminate them from its score, and Provider B may feel the
same about gender equality data.

¢ Difference in measurement: \When assessing business ethics within the “G" pillar, the
two providers focus on the same two issues—board independence and business ethics
—but give different grades for business ethics. They could be measuring business
ethics in a different way; for example, one may be rating quality of disclosures while
the other is measuring the number of controversies, or they could be measuring the
same thing in different ways. They could even be measuring the same thing in the
same way but ranking the company against a different peer group—for example,
Provider A may compare the company to peers in the same industry, while Provider B
may compare it to the entire market.

¢ Difference in weights: Providers A and B attribute different weights to the E, S, and G
pillars and to the issues within these pillars. Their ratings may have different objectives,
or Providers A and B may have a different opinion on the materiality of each issue.

This simplified example illustrates the potential sources of dispersion across ESG ratings.
In fact, most major ESG ratings seek to track 20 or 30 ESG issues and measure hundreds
of individual indicators. The weights applied to individual issues also frequently vary by
sector and company. The potential sources of divergence are vast, and since detailed
methodologies and score attributions are generally not publicly available, understanding
where discrepancies come from is far more difficult than in our simplified example.

This complexity means that ESG ratings may not be effective at achieving, and
sometimes even work against, the sustainability objectives of certain investors. When
looking at three ESG ratings providers, Boffo, Marshall, and Patalano (2020) find a low
correlation between ESG scores and E pillar scores. They also find a positive correlation
between the E pillar scores and carbon emissions for two out of the three providers they
assessed, as carbon emissions was only one out of many environmental variables
considered within their E pillar scores. In other words, a strong environmental rating was
associated with emitting more, not less.

Given the subjectivity inherent in ESG ratings, we believe they should be viewed not as
objective ratings, but as opinions—not unlike the buy/hold/sell opinions that have been
issued by sell-side analysts for decades. When using ESG ratings from one provider to
allocate assets, investors should be aware that other ratings providers may have
dramatically different opinions and ratings. Investors should therefore strive to ensure
that the ESG priorities of their chosen provider reflect their own ESG priorities, that the
opinions of their chosen provider have a reasonable and adequate basis, and that they
are supported by appropriate research and data.
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This is particularly relevant for investors relying on ESG ratings to build portfolios. Indices
based on ESG ratings may deviate significantly from natural market weights. For
example, as of the end of March 2021, a popular global equity index designed to achieve
strong ESG ratings assigned a weight of more than 12% to Microsoft—nearly four times
its market capitalization weight—but excluded Apple and Alphabet.”® By contrast, in a
competing ESG index from a different provider, all three companies were
overweighted." Itis important that investors understand how these investment decisions
are arrived at—however the opacity, complexity, and subjectivity of ESG ratings
methodologies may make this difficult to achieve.

Separately, investors should also be on the lookout for changes in methodologies and
restatements of past results. Several of the main ESG ratings providers have amended
their methodology once or several times in the past few years, with varying degrees of
transparency. The implications may be stronger than some realize. In “Rewriting History
[Il: The (Un)predictable Past of ESG Ratings” (2020), Berg, Fabisik, and Sautner study one
such change that occurred from 2018 to 2020. The new ratings were assigned
retroactively by the ESG ratings provider, overwriting the ones that had been in place at
the time. Berg et al. observe that the change materially improved the past performance
of firms with high ESG scores: “Our estimates show that investing in firms with high initial
E&S scores would not have led to economically or statistically significant performance
gains. This is very different if we use the rewritten data: we now find a positive and
statistically significant performance effect of the E&S score. However, this investment
strategy would not have been available at the time the investment was made.” For
investors, this is a potential look-ahead bias to be mindful of when using ESG ratings to
study risk and returns.

FROM ESG DATA TO ROBUST STRATEGIES

What should investors do? Rather than rely on generic ESG ratings, we believe investors
would be better served to identify which specific ESG issues are most important to them,
understand the data used by their investment manager and how these data are used,
and ask to see transparent reporting on specific ESG outcomes.

The starting point should be to define a clear sustainability objective. Examples of
sustainability objectives may include reducing exposure to certain ESG risks, excluding
companies involved in controversies, or tilting a portfolio toward companies believed to
be more ethical. The broader the set of objectives, the more difficult it can be to manage
the interactions among them. As we saw earlier, a “kitchen sink” approach that
integrates dozens of variables may make it hard for investors to understand a portfolio’s
allocations and may lead to unintended outcomes. We also believe investors should
beware of combining funds and indices that rely on distinct ESG approaches, as it may
add another layer of complexity.

At Dimensional, we have designed our sustainability strategies to have a clear focus on
climate change, which we believe is the main sustainability challenge of our time.
Climate science tells us that greenhouse gas (GHG) emissions are the primary driver of
climate change, which is why our sustainability strategies focus heavily on reducing
exposure to companies with significant GHG emissions or potential emissions in the form
of fossil fuel reserves.
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The next step is to assess the availability, quality, and objectivity of the data required to
pursue this objective. Are the data reported by companies or estimated by third parties?
If the latter, are they consistent from one data provider to the next? Not all ESG data are
created equal, and certain disclosures are more reliable and robust than others. For
example, companies tend to follow standards when reporting emissions, and the data
can be cross-referenced and validated using multiple sources. By contrast, certain other
environmental measures can be subjective and difficult to verify, and they may introduce
unintended biases. For example, ESG data that rely on voluntary surveys may favor large
companies with well-staffed reporting teams, regardless of their actual ESG performance
(Drempetic, Klein, and Zwergel 2020).

The ability to provide transparent reporting should be another important consideration.
With opaque methodologies and strategies pursuing multiple objectives, it can be
difficult to understand whether a portfolio is delivering on its objectives. At Dimensional,
our strategies allow investors to measure outcomes in a transparent and objective way.
Exhibit 4 is an excerpt from the quarterly report we publish for all our sustainability
strategies.
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Exhibit 4

Reduction in Emissions
Intensity and Potential
Emissions Exposure
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Source: Dimensional, as of December 31, 2020. Greenhouse Gas Emissions Intensity represents a company’s recently
reported or estimated Scope 1 (direct) + Scope 2 (indirect) greenhouse gas emissions in carbon dioxide equivalents (CO2e)
normalized by sales in USD (metric tons CO2e per USD million sales). Greenhouse gases included are: carbon dioxide
(CO2), methane (CH4), nitrous oxide (N20), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur hexafluoride
(SF6), and nitrogen trifluoride (NF3). This methodology is subject to change with data developments or other findings or
events. Potential Emissions from Reserves is a theoretical estimate of carbon dioxide produced if a company’s reported
reserves of oil, gas, and coal were converted to energy, given estimated carbon and energy densities of the respective
reserves. This methodology is subject to change with data developments or other findings or events. Certain information
incorporated herein has been provided by Institutional Shareholder Services Inc. (“ISS”), and by MISCI ESG Research Inc.
(“ESG”). Although Dimensional Fund Advisors’ information providers, including without limitation, ESG and its
affiliates (the “ESG Parties”), obtain information from sources they consider reliable, none of the ESG Parties warrants or
guarantees the originality, accuracy, and/or completeness of any data herein. None of the ESG Parties makes any express
or implied warranties of any kind, and the ESG Parties hereby expressly disclaim all warranties of merchantability and
fitness for a particular purpose, with respect to any data herein. None of the ESG Parties shall have any liability for any
errors or omissions in connection with any data herein. Further, without limiting any of the foregoing, in no event shall
any of the ESG Parties 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. Holdings in collective investment schemes and
derivatives may not be subject to the sustainability screens. MSCI data © MISCI 2021, all rights reserved. Indices are not
available for direct investment. Their performance does not reflect the expenses associated with the management of an
actual portfolio. The index has been included for market context purposes only.

Finally, investors may want to assess the tradeoffs involved with their sustainability
objectives. In principle, the integration of ESG represents a set of constraints to a
portfolio. Such constraints may decrease diversification while increasing turnover and
costs. On the other hand, expected returns may be affected by the incorporation of
sustainability. While our research does not indicate a link between emissions and
expected returns (Dai and Meyer-Brauns 2020), an ESG strategy that inadvertently tilts
toward large, high relative price, low profitability companies would be expected to have
lower expected returns than the market. When designing our sustainability strategies, we
pay attention to maintaining sound investment principles, which includes maintaining
diversification and exposure to the drivers of expected returns. Exhibit 5 shows the
results achieved since the inception of our oldest sustainability strategies compared to
their non-sustainability equivalents.
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Exhibit 5

Maintaining Sound
Investment Principles

Since Inception of Sustainability Composite

Annualized Net Return Standard Deviation Holdings?

Sustainability Core Equity 11.55% 17.61% 2,147
US (April 2008)'

Core Equity 10.97% 18.02% 2,554

Sustainability Core Equity 391% 1913% 4,385
Developed ex US (June 2008)'

Core Equity 3.87% 19.75% 4983

Sustainability Core Equity 9.93% 14.59% 5,245
Global Developed (November 2013)'

Core Equity 9.26% 14.86% 7,565

Performance data shown represents past performance and is no guarantee of future results.
Performance may increase or decrease as a result of currency fluctuations.

Source: Dimensional, as of March 31, 2021.
1. The date in parentheses in the left column corresponds to the inception of the sustainability composite.
2. Representative account of the respective strategy.

For US, Sustainability Core Equity refers to the US All Cap Core Sustainability Equity Composite; Core Equity refers to
the US All Cap Core Equity Composite. For Developed ex US, Sustainability Core Equity refers to the World ex US All Cap
Core Sustainability Equity Composite; Core Equity refers to the World ex US All Cap Core Equity Composite. For Global
developed, Sustainability Core Equity refers to the World All Cap Core Sustainability Equity Composite; Core Equity
refers to the World All Cap Core Equity Composite.

Composite performance is presented net of fees. Gross composite returns include the reinvestment of dividends and other
earnings and include the deduction of all trading expenses but do not reflect the deduction of investment advisory fees or
any other expenses that will be incurred in the management of the account. A client’s investment return will be reduced by
the advisory fees and other expenses it will incur in the management of its advisory account. Performance is presented in
USD, unless otherwise noted. Holdings are subject to change.

In summary, the fast growth in ESG data constitutes an opportunity for investors
interested in sustainability. At the same time, this growth has introduced significant
complexity that investors may find hard to navigate. In our view, the subjectivity and
opacity of ESG ratings limit their usefulness to investors. Investors are best served by
establishing their sustainability priorities themselves while being mindful of the tradeoffs
involved. The Dimensional sustainability strategies, with their clear focus, robust
methodology, and transparent reporting, may appeal to investors specifically interested
in climate change.
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Appendlx Since First
5-Year Annualized Full Month
Performance (11/2013)
Composite
As of June 30, 2022, USD, net of model fees 1 Year 2Years | 3Years | 4Years | 5Years | 10 Years | Inception
Us All Cap Core Equity Composite -11.22%  1475% 991% 8.64% 9.81% 12.20% —
US All Cap Core Sustainability Equity Composite -13.80% 12.87% 1047% 9.73% 10.96% 12.86% —
Russell 3000 Index -1387%  11.43% 977% 9.58% 10.60%  12.57% —
World ex US All Cap Core Equity Composite -16.32% 8.31% 2.83% 1.07% 2.54% 6.18% —
World ex US All Cap Core Sustainability Equity Composite  -20.13% 499% 2.21% 1.48% 2.60% 597% —
MSCI World ex USA Index (net div.) 16.76% 5.46% 1.70% 1.60% 2.66% 5.37% —
World All Cap Core Equity Composite -13.61% 11.72% 679% 593% 699% 916% —
World All Cap Core Sustainability Equity Composite -15.84% 10.15% 7.23% 6.56% 7.51% — 715%
MSCI World Index (et div.) -14.34% 914% 700% 6.83% 767% 951% 743%

Performance data shown represents past performance and is no guarantee of future results.
Performance may increase or decrease as a result of currency fluctuations.

Composite performance is presented net of fees. Net of fee returns are calculated by subtracting the annual model
management fee of the composite, geometrically averaged over 12 months, from the monthly gross of fee composite return.
The model management fee is equal to or higher than the highest standard fee currently offered to US investors. Net
composite returns include the reinvestment of dividends and other earnings and include the deduction of all transaction
costs. Performance is presented in USD, unless otherwise noted. There is no guarantee strategies will be successful.

Frank Russell Company is the source and owner of the trademarks, service marks, and copyrights related to the Russell
Indexes. MISCI Data © MISCI 2022, all rights reserved. Indices are not available for direct investment; therefore, their
performance does not reflect the expenses associated with the management of an actual strategy.
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any warranty or representation as to accuracy or completeness. Information and opinions presented in this material have been obtained or
derived from sources believed by Dimensional to be reliable, and Dimensional has reasonable grounds to believe that all factual information
herein is true as at the date of this document. It does not constitute investment advice, recommendation, or an offer of any services or
products for sale and is not intended to provide a sufficient basis on which to make an investment decision. It is the responsibility of any
persons wishing to make a purchase to inform themselves of and observe all applicable laws and regulations. Unauthorized reproduction or
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contained herein.
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Kong Limited is licensed by the Securities and Futures Commission to conduct Type 1 (dealing in securities) regulated activities only and
does not provide asset management services.

Dimensional Fund Advisors claims compliance with the Global Investment Performance Standards (GIPS®). GIPS® is a registered trademark
of CFA Institute. CFA Institute does not endorse or promote this organization, nor does it warrant the accuracy or quality of the content
contained herein.To obtain a GIPS Composite Report, write to GIPS@dimensional.com. Dimensional Fund Advisors LP is an investment
advisor registered with the US Securities and Exchange Commission (SEC) under the Investment Advisers Act of 1940, as amended. The firm
includes all of Dimensional's global offices and subsidiaries that offer discretionary investment advisory services. Registration does not imply
a certain level of skill or training.

Risks include loss of principal and fluctuating value. International and emerging markets investing involves special risks, such as currency
fluctuation and political instability. Investing in emerging markets may accentuate these risks. Fixed income securities are subject to
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increased loss of principal during periods of rising interest rates. Fixed income investments are subject to various other risks, including
changes in credit quality, liquidity, prepayments, call risk, and other factors. Inflation-protected securities may react differently from other
debt securities to changes in interest rates. Sustainability strategies use environmental and social screens that may limit investment
opportunities for the strategy.

UNITED STATES: This information is provided for registered investment advisors and institutional investors and is not intended for public
use. Dimensional Fund Advisors LP is an investment advisor registered with the Securities and Exchange Commission.

ESG/Sustainable Investing Considerations: There are a variety of approaches to sustainable investing. In
addition, industry standards and terminology related to sustainable investments will differ and are evolving.
The information contained herein represents the views of the issuer/product sponsor and does not
necessarily reflect the views or opinions of the distributor, including whether the strategy or product aligns
with their standards for sustainable investing. Sustainable investing-related strategies may or may not result
in favorable investment performance and the strategy may forego favorable market opportunities in order
to adhere to sustainable investing-related strategies or mandates. In addition, there is no guarantee that a

product’s sustainable investing-related strategy will be successful.
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