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5/21 Executive summary

Over the last several years, interest among the investment community in the incorporation of
Environmental, Social, and Governance (ESG) principles into the investment process has substantially
increased. However, inconsistent definitions among ESG data providers present challenges for investors
seeking to measure their exposures and benchmark performance. In this Street View, we use third-party
ESG indices toillustrate some of these data challenges. We then explore why this inconsistency might exist
and discuss whether or not the industry standard of grouping the three components of ESG into a single,
unified investment theme makes sense.
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Introduction

In recent years, consciousness has continued to grow among
investors worldwide regarding the connection between
investment decisions and broader environmental and social
issues. Additionally, investors are increasingly focused on
how a company’s environmental, social, and governance
policies and risks may impact the future performance of
those companies’ shares." These dynamics have led to
increasing popularity? of ESG investing, that is, investing

on the basis of Environmental, Social, and Governance
characteristics.

There are a few ways investors can incorporate ESG into
their processes. First, they can integrate ESG investing into
their portfolios by overweighting assets with positive ESG
characteristics (and underweighting or excluding those

with negative ESG characteristics), or invest in funds that

do so. Investors can also incorporate ESG into their risk
management processes by actively managing and monitoring
their portfolio’s and managers’ ESG-related risks. Finally,
investors can invest with asset management firms that
themselves operate with sound ESG practices at a corporate
level.

In the first case, it is reasonable for allocators that hire
ESG-aware or ESG-focused managers to want to be able to
answer questions like:

e Are my managers that say they are incorporating ESG
into their process actually doing so?

e Canlquantitatively measure the exposures my
managers and portfolios have to ESG?

In this Street View, we'll explore current ESG data at
allocators’ disposal for quantitative analysis and the potential
challenges with it. We start by highlighting that ESG ratings
datadiffers substantially depending on the provider, we
explore why this might be the case, and we conclude with the
practical effects this has on allocators that are trying to use
this data to enhance investment decisions and build better
portfolios.

ESG ratings are all over the place

In the investment industry, it's well-known and researched
that ESG ratings differ substantially by provider. Dimson,
Marsh, and Staunton found that “companies with a high
[ESG] score from one rater often receive a middling or low
score from another rater” and that correlations between
ESG ratings from various providers were minimal.®> The
Barclays Systematic Equity Research team also commented
on the dispersion of ESG ratings in their report “Learning
from Disagreement: Is Dispersion in Firms’ ESG Rankings
among Providers Informative?”:

Unlike financial metrics, such as company earnings and
credit default risks, ESG attributes are often intangible and
qualitative in nature. More importantly, there lacks a uniform
definition of the underlying measures. The subjectivity and
ambiguity in what the term ESG tries to capture creates large
variation in ratings across providers.*

We observe the high levels of implicit disagreement when
analyzing the correlations among three sample ESG index
providers®:

1. MSCI's ESG Leaders and SRl indices;
2. S&P’s 500 ESG index; and
3. Dow Jones’ Sustainability U.S. Composite.

These indices are long-only and are focused on U.S. stocks,
so we first subtract the U.S. equity market’s return® to isolate
the excess returns of these indices. We then evaluate the
correlations among their excess returns. If correlations are
high, that indicates that ESG definitions among providers are
relatively consistent.

As we see in Exhibit 1 on the next page, the average excess
return correlation across these indices is only 30% for the
2010-2020 period. The highest excess return correlation
was between the indices of the same provider—MSCI. There
was even one correlation that was negative over the entire
decade, and it was between two major index providers,
MSCI and S&P, that are attempting to capture the same
idea: positive ESG stocks in the U.S. universe.

1 https://www.morganstanley.com/articles/risks-and-opportunities-of-climate-change and https://corpgov.law.harvard.edu/2014/04/24/looking-at-corporate-gover-

nance-from-the-investors-perspective/

2 https://www.pionline.com/esg/global-esg-data-driven-assets-hit-405-trillion

3 Elroy Dimson, Paul Marsh and Mike Staunton. “Divergent ESG Ratings.” The Journal of Portfolio Management. November 2020, jpm.2020.1.175; DOI: https:/doi.

0rg/10.3905/jpm.2020.1.175

4 Barclays Systematic ESG Research “Learning from Disagreement: Is Dispersion in Firms’ ESG Rankings among Providers Informative?” on August 3, 2020.

5 See the Appendix for a description of each index.
6 We use the MSCI USA Index to proxy the US equity market.
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Exhibit 1: Correlation of ESG Index Excess Returns Relative So, why is there dispersion in ESG ratings?
to the MSCI USA Index

Time period: May 3, 2010 - October 30, 2020, using five-day
rolling returns.

First, as captured in the Barclays quote earlier, ESG

definitions are largely non-standardized. While this lack of
ueaEse sa oo T standardization likely contributes to the ratings dispersion,
Leadersindex  ESGIndex SRilndex - Sustainabilty US there might also be the desire to differentiate. ESG ratings

providers may want to provide a unique view into the ESG
characteristics of companies by not only using limited public
data, but also by creating unique models and leveraging
unigue data sets.” There might be a parallel to commonly held
discussions around the “risk premia” investment strategy.
Academics and practitioners alike sought to differentiate
themselves and add unique value by identifying new risk
premia. There resulted in a “zoo” of factors that investors
had to make sense of.” And even within an established factor
like Value, there emerged several ways beyond the canonical
metric (price-to-book, in the case of Value) to capture a

How do these results compare to more established factors
like Value and Momentum? We'll do the same exercise for
both of these factors separately, again using well-known
index providers and removing the general market’s return
toisolate the risk and return coming from investing in these
factors. We see in Exhibit 2 that the average correlations
are much higher at 92% and 70% for Value and Momentum,
respectively.

Exhibit 2: Correlation of Value and Momentum Index Excess theme.

Returns Relative to the MSCI USA Index ' _ ) )
Time period: May 3, 2010 - October 30, 2020, using five-day Second, there can be design differences in how providers

rolling returns. construct their ESG portfolios. Similar to the view we
MSCI USA &P 500 Russell 1000 expressed in our 2020 Street View, “How Design Choices

Value Index Value Index Value Index

Impact Low Risk Factor Performance,’ seemingly innocuous
specification details for a factor (or any portfolio, really)
can have a surprisingly large impact on performance. One
MSCI USA s5p 500 Russell 1000 such design choice in the ESG space is how to weight the E,
e e e S, and G components. Providers may for whatever reason
have a unique view on how these three components should
be weighted in an overall ESG score. For example, MSCI
has highlighted that Governance is foundational to an ESG
score, as it's universally applicable across all industries, and
should be at least a third of a stock’s total ESG score at any
point in time."* So even if providers have the exact same E,
S, and G ratings for every individual security, there could be
differences in how providers weight the three components.

Value and Momentum factors exhibited high excess return
correlations indicating agreement amongst the various
index providers on how to measure Value and Momentum.
The agreement is especially impressive for the Value factor
because of the many ways to define Value (e.g., price-to-
book, dividend yield, and earnings yield), which can be very

lowly correlated with one another, as we demonstrated Take a stock that scores highly on the E dimension, but
inour 2016 Street View “Risk Factors Are Not Generic.” lousy in Sand G. If a provider weights E heavily, that stock
The Value indices we use in this correlation matrix combine could be a top holding in their ESG portfolio, while another
multiple Value metrics to determine a stock’s Value exposure, provider (using the same definitions for E, S, and G) weights
indicating that index providers appear to agree on how to the components differently and ends up with a different
measure Value (by combining multiple definitions) to such score such that the stock has an overall negative score and is
an extent that their excess return correlations are still shorted or underweighted.

meaningfully high.

7 “Risk Factors Are Not Generic” demonstrated that Value factors with varying definitions of value were only 14% correlated on average.

8 Examples of differentiation: MSCl uses “100+ specialized datasets (government, NGO, models), Company disclosure sources (10-K, sustainability report, proxy
report), and 3400+ media sources monitored daily (global and local news sources, government, NGO).” And their “specialized ESG research team provides additional
insight through: Company reports, Industry reports, Thematic reports, and Analyst calls & webinars.” Source: https://www.msci.com/documents/1296102/4769829/
MSCI+ESG+Ratings+Methodology+-+Exec+Summary+Dec+2020.pdf/15e36bed-bba2-1038-6fa0-2cf52a0c04d62t=1608110671584

While S&P uses the results of their Corporate Sustainability Assessment (or CSA) to power their ESG indices. They say the CSA allows them and others in the financial
community to “leverage the unique expertise and a proprietary methodology and database.” Dow Jones also uses CSA results. Source: https:/www.spglobal.com/esg,
csa/about/

Note the use of words like “specialized”, “unique”, and “proprietary.”

9 Cochrane (2011) had noted that researchers sprouted a “zoo of factors” in the academic literature. Harvey et al. (2014) counted more than 300.

10 https://www.msci.com/www/blog-posts/esg-ratings-how-the-weighting/019446 96204 and MSCI Trends and Methodology Deep Dive.
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Let’s further explore the impact of weighting differences
with hypothetical ESG indices. Consider the portfolios of
two index providers, Index A and Index B, that allocate to
the exact same E, S, and G sub-portfolios, but at different
weights. This represents the “best case” scenario where the
two providers are fully aligned on how to define E, S, and G.
The only difference between the two providers is how the
three components are weighted.

First, a couple of assumptions we need to make:

1. Thecorrelations between E, S, and G are 30% each.

2. Thevolatilities of E, S, and G are 10% each (about the
same volatility as a 60/40 stock/bond portfolio).

Let’s keep Index B at equal weights (i.e., 33% weights to
each of E, S, and G) and vary the weights for Index A. We
then measure the return correlations and tracking errors
between the two index providers. We find that at the
extremes (i.e., when Index A is 100% allocated to E, S, or

G), the two providers have an ~70% correlation and ~7%
tracking error (again, using 10% volatilities for each of

the three components). In other words, a one standard
deviation event would be one index outperforming the other
by 7% over a yearlong period.

So even if providers used the exact same E, S, and G
definitions, how they combine them to form their aggregate
ESG indices can still cause correlations between providers
to be meaningfully far from 1 and tracking errors to be quite
high.

Exhibit 3: Correlation of Two Hypothetical Index Providers
with the SameE, S, and G Components at Different Weights

Index B is consistently equally weighted across E, S, and G. The
correlation between each component is assumed to be 30%.
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Exhibit 4: Tracking Error between Two Hypothetical
Index Providers with the Same E, S, and G Components at
Different Weights

Index B is consistently equally weighted across E, S, and G. The
correlation between each component is assumed to be 30%. The
volatility of each component is assumed to be 10%.

Third, and perhaps most important, ESG is a muddy concept.
If we take a step back, is there any common conceptual
theme that is really linking E, S, and G? Are E, S, and G more
like the components within a Value factor (price-to-book,
price-to-earnings, and price-to-sales), supporting the idea
that combining them results in one, unified factor? Or are E,
S, and G more akin to completely different factors like Value,
Momentum, and Quality, such that combining them is more
like forming a VMQ multi-factor portfolio?

Let’s first present the case for why E, S, and G should be
grouped together under one related theme. One could argue
that there is a common underlying factor or factors that

tie these three concepts together. For example, company
management teams might care enough about these issues
such that they prioritize all three initiatives across their
companies. Another common underlying factor might be
sustainability—an indication of whether the company can
survive long-term. Can the company weather climate change
(punintended)? Can it attract diverse talent to innovate?
Does it have a strong governance structure that effectively
balances the interests of its various stakeholders?

However, while these are important questions to consider
when making an investment decision, they can easily be
mutually exclusive, which may support the premise that they
shouldn't be grouped together. That is, E, S, and G are very
different, individual ways of describing an investment so
treating them separately may be more appropriate.



To provide a hypothetical example of why E, S, and G
shouldn't be grouped together as one single factor,

consider an electric car company. On the surface at least,
the company’s product might be great for the environment
long-term. But upon closer examination, the company’s
international labor standards may be deficient, and a single
shareholder possesses enough voting rights to single-
handedly make key corporate decisions. Depending on how
one weights the components, the stock could rate average
or even poorly on ESG in aggregate. An investor would then
lose the strong positive environment score—information we
think is worth knowing about the stock on a standalone basis.

Therefore, E, S, and G might be more akin to distinct factors
like Value, Momentum, and Quality. There’s still value in
combining them together in a multi-factor portfolio to get a
well-rounded view of a stock, but these views can be distinct
and evaluated separately.

As we showed in Exhibit 2 earlier, correlations among index
providers for a single, relatively well-established factor like
Value or Momentum are high. However, when those same
index providers combine multiple, distinct factors to form
indices, we find that their excess return correlations are
much lower. For example, Exhibit 5 shows the multi-factor
indices for MSCI, S&P, and Russell, which target exposure
to some combination of Value, Momentum, Quality, Low
Risk, and Size. Their average excess return correlation was
only 30% over the 2010 - 2020 period, which is exactly the
average excess return correlation we found for the ESG
indices earlier and is much lower than the average excess
return correlations for the standalone Value and Momentum
indices (92% and 70%, respectively).

Exhibit 5: Correlation of Multi-Factor Index Excess Returns
Relative to the MSCI USA Index

Time period: May 3, 2010 - October 30, 2020, using five-day rolling
returns.

Russell 1000 S&P 500 QVM
Invesco Dynamic Multi-Factor
Multi-Factor Index Index

MSCIUSA
Diversified Multi-
Factor Index

From this perspective, ESG behaves more like a combination
of distinct factors (like combining Value, Momentum, and
Quality to form a VMQ multi-factor index) and less like
components of the same factor (like combining multiple value
metrics to form a Value index).
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Conclusion

In summary, ESG ratings vary a lot depending on the
provider. Idiosyncrasies in the providers’ rating methodology
and/or differences in weightings among the components of
ESG could contribute to this ratings dispersion. Given this
dispersion, what are the potential implications for asset
allocators that want to quantitatively measure their ESG
exposure?

Using one of these ESG indices to benchmark performance
for amanager or portfolio (by measuring things like
correlations, betas, excess returns, or tracking errors) is not
robust because the results of that analysis are dependent
onwhich index is used, far more so than would be the case
for selecting between indices that track U.S. large cap stocks
(e.g., Russell 1000 vs. S&P 500) or equity style indices (e.g.,
MSCI USA Momentum vs. Russell 1000 Momentum).

Just as relative performance statistics can be especially
sensitive to the ESG benchmark, exposures to ESG using
holdings-based analysis could be sensitive to the ratings
provider. That is, if using “out-of-the-box” ESG ratings for
individual securities and aggregating them up to a portfolio
level to understand a fund’s ESG exposure, that analysis too
will be dependent on which provider is used for the ratings,
and therefore could produce different results (potentially
directionally different results).

So where does this leave the allocator that is trying to
quantitatively assess their ESG exposure? We still believe
thereis a path forward: we'd recommend at least starting
this analysis by first working to develop one’s own ESG
values and then deeply diligencing the investment manager’s
and ESG data provider’s methodologies to make sure they
align with those values.

Finally, one can avoid much of the dispersion that results
from weighting differences across providers by analyzing E,
S, and G separately (instead of viewing them in aggregate).
All three components of ESG might be worth considering
when making an investment decision, but because they

each carry their own unique risks, they can be evaluated
independently. This way, an investor wouldn't lose a valuable
signal from one of the components or miss an important risk
exposure that would potentially be hidden when viewing in
aggregate.



Appendix

Description of ESG Indices

# Holdings as of

Benchmark
10/30/2020 enchmar

Index Name Objective Bloomberg ticker

MSCI USA ESG The MSCI USA ESG Leaders Index is USSLM 286 MSCI USA Index
Leaders Index a capitalization weighted index that

provides exposure to companies with

high ESG performance relative to their

sector peers. MSCI USA ESG Leaders

Index consists of large and mid cap

companies in the U.S. market. The

Index is designed for investors seeking

a sustainability benchmark with low

tracking error to the parent index.

S&P 500 ESG The S&P 500 ESG Index (USD) TR SPXESUT 297 S&P 500 Index
Index (USD) TR index is designed to be a broad-based,

market capitalization-weighted index

that measures the performance of

securities meeting sustainability criteria,

while maintaining similar overall sector

weights to the underlying index.

MSCI USA SRI The MSCI USA SRI Index is based on M1USSI 142 MSCI USA Index
Net Total Return the flagship MSCI USA Index, its parent
USD Index index, which includes large and mid
cap stocks of the US market. The Index
is a capitalization weighted index that
provides exposure to companies with
outstanding Environmental, Social
and Governance (ESG) ratings and
excludes companies whose products
have negative social or environmental
impacts. The Index is designed
for investors seeking a diversified
Socially Responsible Investment (SRI)
benchmark comprised of companies
with strong sustainability profiles while
avoiding companies incompatible with
values screens.

Dow Jones The Dow Jones Sustainability U.S. AASGI 125 —
Sustainability Composite Index is designed for
United States investors seeking an index tracking U.S.
Composite securities that applies a sustainability
Index best-in-class selection process. The
index tracks the performance of the top
20% of the largest 600 U.S. companies
in the Dow Jones Sustainability North
America Index, selected by the SAM’s
Total Sustainability Score.
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Important Disclosure Information

This report is prepared and circulated for informational and educational purposes only and is not an offer to sell or the solicitation of an offer to buy any
securities or other instruments. The information contained herein is not intended to provide, and should not be relied upon for investment, accounting, legal,
tax or other advice. This report does not purport to advise the recipient personally concerning the nature, potential, value or suitability of any particular
sector, geographic region, security, portfolio of securities, transaction, investment strategy or other matter. No consideration has been given to the specific
investment needs or risk-tolerances of any recipient. The recipient is reminded that an investment in any security is subject to a number of risks including the
risk of a total loss of capital, and that the discussion herein does not contain a list or description of relevant risk factors. The recipient hereof should make an
independent investigation of the information described herein, including by consulting its own tax, legal, accounting and other advisors. This report does not
constitute any form of invitation or inducement by Two Sigma Investments, LP or its affiliates (“Two Sigma”) to engage in investment activity. Past performance
is no guarantee of future results.

By their receipt, the recipient of this report acknowledges the disclaimers contained within this report and, in particular, acknowledges that this report and
the data contained within this report are provided on an “as is” basis. Two Sigma, its employees, information providers (including, without limitation Barra,
LLC), and any other third party involved in or related to the making or compiling of this report or the data contained within this report make no representation
or warrant of any kind, either express or implied, with respect to this report or the data (or the results to be obtained by the use thereof). Two Sigma, its
employees, information providers (including, without limitation Barra, LLC) and any other third party involved in or related to the making or compiling of this
report or the data, expressly disclaim any and all implied warranties of originality, accuracy, completeness, non-infringement, merchantability and fitness for
a particular purpose.

As a recipient of this report, you assume the entire risk of any use you may make of this report or of the data. In no event shall Two Sigma, its employees,
information providers (including, without limitation Barra, LLC) or any third party involved in or related to the making or compiling this report or the data, be
liable to the recipient or any other third party, for any direct or indirect damages, including, without limitation, any lost profits, lost savings or other incidental or
consequential damages, arising out of your use or your inability to use the report or the data, regardless of the form of action, even if Two Sigma, its employees,
any of their information providers (including, without limitation Barra, LLC), or any other third party involved in or related to the making or compiling of this
report or the data has been advised of, or otherwise might have anticipated the possibility of such damages.

The views expressed herein are not necessarily the views of Two Sigma. Such views (i) may be historic or forward-looking in nature, (ii) reflect significant
assumptions and subjective judgments of the author(s) of this report, and (iii) are subject to change without notice. The use of pronouns such as “we” and
“our” are references to the authors of this report only (and or methodologies or assumptions utilized by the authors in this report only), and not necessarily
reflective of Two Sigma’s views or opinions. Two Sigma may have market views or opinions that materially differ from those discussed, and may have a
significant financial interest in (or against) one or more of such positions or theses.

This report may include certain statements and projections regarding the anticipated future performance of various securities, sectors, or geographic regions.
These forward-looking statements are inherently subject to significant business, economic and competitive uncertainties and contingencies, many of which
are beyond Two Sigma’s control. Factors which could cause actual results to differ materially from those anticipated include, but are not limited to: competitive
and general business, economic, market and political conditions from those expected; changes in the legal, regulatory and legislative environments in global
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markets; and the ability of management to effectively implement certain strategies. Words like “believe,” “expect,

»

anticipate,

»

promise,” “plan,” and other
expressions or words of similar meanings, as well as future or conditional verbs such as “will,” “would,” “should,” “could,” or “may” are generally intended to

identify forward-looking statements.

References in this report to third-party content or websites do not imply any endorsement by the third party of this report; nor do they imply any endorsement
by this firm of the third-party content or website. As noted, Barra, LLC’s analytics and data (www.barra.com) were used in preparation of this information.
Copyright 2021 Barra, LLC. All Rights Reserved. In addition, some of the images and other material used herein may otherwise be protected by copyright
and/or trademark. If so, such copyrights and/or trademarks may be owned by the entity that created the material and, where relevant, are used purely for
identification and comment as fair use under international copyright and/or trademark laws. Use of such an image, copyright or trademark does not imply any
association with such organization (or endorsement of such organization) by Two Sigma, nor vice versa.
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