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Abstract

Research on socially responsible investment in equity markets initially focused on sin
stocks. Since then, the availability of data has been extended substantially and now
covers environmental, social, and governance (ESG) criteria. Using ESG scores of firms
belonging to the MSCI World universe, we measure the impact of score-based exclusion
on both passive investment and smart beta strategies. We find that exclusion leads
to improved scores of otherwise standard portfolios without deterioration of their risk-
adjusted performance. Smart beta strategies exhibit a similar pattern, often in a more
pronounced way. Moreover, our results demonstrate that exclusion also implies regional

and sectoral tilts as well as (possibly undesirable) risk exposures of the portfolios.
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1 Introduction

Socially responsible investing (SRI), which is commonly defined as an investment approach
that incorporates environmental, social, and governance (ESG) factors, is becoming increas-
ingly important in the asset management industry. Several not-for-profit organizations that
monitor the evolution of this segment of the industry report impressive inflows.! There is
also increasing pressure from regulators. In France, for instance, the decree on implemen-
tation of Article 173 of TEE (Energy and Environmental Transition Law) now requires all
institutional investors to report publicly how they address SRI issues. Similar initiatives are
currently being discussed at the European level as well. This trend is taking place at a time of
major structural changes in investment styles with the rise of passive investment on one hand
and smart beta approaches on the other. The move toward passive investment can be clearly
observed by the massive increase in assets invested in exchange-traded funds. Smart beta
approaches, while still smaller than passive investments, are gaining traction as investors
can expose their portfolios to different investment styles and avoid excessive exposure to
capitalization weighted indexes.? An important question that arises is how ESG integration
affects the nature of the passive and smart beta portfolios. A fundamental concern is that
improving the score of the portfolio may result in the deterioration of its performance. For
passive investors, integrating weights departing from market capitalization may increase the
level of tracking errors with respect to the benchmark. For smart beta, the integration of

ESG may reduce the efficiency of the factor that is targeted by the strategy?.

!The Global Sustainable Investment Alliance (2016) reports that worldwide the total assets under man-
agement based on some form of sustainable investment strategy amounted to USD 22.9 trillion in 2016, a
25% increase over the two previous years. The proportion of SRI relative to total assets under management
is substantial in Europe (52.6%), moderate in the U.S. (21.6%), and low in Japan (3.4%), for a global share
equal to 26.3%. The Principles for Responsible Investment, a private initiative supported by the United Na-
tions, have been signed by an increasing number of asset owners, investment managers, and service providers,
from 63 in 2006 to 2,898 in 2018 (Principles for Responsible Investment, 2018).

2Boston Consulting Group (2018) estimates the total assets under management of the asset management
industry at USD 79.2 trillion in 2017. Of those, USD 16 trillion, i.e., approximately 20%, is passively
managed. In contrast, smart beta is estimated at USD 430 billion but has been growing by 30% per year
since 2012.

3A recent survey by FT Russell (2018) highlights the convergence between the ESG and smart beta
trends. In their sample of 185 respondents worldwide, the adoption rate of smart beta amounts to 48%
in 2018, up from 26% in 2015. Among the asset owners currently implementing smart beta strategies or
planning to do so in the near future, 38% of them anticipate applying ESG considerations to their smart
beta allocation.



In this paper, we analyze how the properties of an otherwise standard portfolio are
affected by the use of an ESG filter. We implement a simple procedure that restricts the
investment universe by excluding the companies with the worst ESG scores. Our analysis
reveals that the ESG profile of passive portfolios can be improved without deteriorating
their overall performance. Similarly, adding an ESG filter in a smart beta strategy does not
eliminate the exposure to the desired risk factor, while improving the ESG profile of the
portfolio. However, ESG screening also implies regional and sectoral tilts as well as some
(possibly undesirable) risk exposure. For instance, almost all the passive portfolios that we
consider are negatively exposed to the small-minus-big factor because large firms usually
have higher scores than small firms. These results are robust to several dimensions of the
investment strategy, such as the regional coverage, the focus on specific ESG criteria, the
definition of the exclusion filter, and the choice of the smart beta strategy.

A fundamental question for institutional investors is how to integrate an ESG screening
into their investment strategy. Exclusion is a relatively common way to implement ESG
strategies. The easiest and still most favored approach is through the exclusion of “sin”
industries, such as alcohol, tobacco, or gaming (Fabozzi et al., 2008; Hong and Kacperczyk,
2009). However, the impact may be small because the number and the relative size of the
firms excluded remain limited with respect to the overall market. Another approach applies a
negative screening directly on firms according to their ESG score or rating (De and Clayman,
2015; Bender et al., 2018). A drawback is that some firms that are engaged in sustainable
activities but belong to an industry with low scores on average are often excluded from the
ESG portfolio. One way to cope with this issue consists in rescaling the score of a firm
according to the score of its peers within the same industry. This approach fosters a positive
screening and is called the best-in-class approach (Kempf and Osthoff, 2007; Statman and
Glushkov, 2009).*

Our analysis is based on a complete dataset collected, constructed, and distributed by
MSCI. These data cover the 2007-2017 period and include companies that are covered and
rated by MSCI analysts around the world. The sample starts with more than 1,700 companies

4Some investors choose to voice their concern through active engagement. Even if this approach clearly
has some merits (Dimson et al., 2015a; Gollier and Pouget, 2014), it might prove costly to implement within
a global portfolio.



at the beginning of the period and covers approximately 6,500 stocks at the end of the
period. Every stock in the sample receives scores on the environmental (E), social (S),
and governance (G) issues, which are each composed of specific subcategories. Scores are
available on a monthly basis, which is particularly relevant from the perspective of building
dynamic portfolios.

We first analyze the impact of ESG screening on the risk and return characteristics of
passive portfolios across two main dimensions: (1) Robustness across regions: Most of the
research has focused on the U.S. market, and little evidence has been given on whether
geography matters. We analyze the consistency of the properties of the portfolios based
on ESG screening both worldwide and across large regions (the U.S., Europe, Pacific, and
emerging countries). (2) Robustness across ESG criteria: We consider two types of screening
mentioned above: the negative exclusion of firms based on their environmental, social, and
governance scores and the positive (or best-in-class) screening based on the industry-adjusted
average score. The objective is to determine whether these approaches have a different impact
on the characteristics of the portfolios after the ESG screening.

The reminder of this paper is organized as follows. In Section 2, we provide a description
of the data used. In Section 3, we investigate how the characteristics of passive portfolios
based on ESG screening are altered compared to those of the benchmark portfolio. In
particular, we evaluate regional and sectoral biases and changes in the exposure to risk
factors. In Section 4, we analyze the impact of ESG screening on smart beta strategies.

Section 5 concludes the paper.

Relevant literature. At this stage, the literature on SRI is still inconclusive on the re-
lationship between SRI and the risk/return profile of a portfolio. Even if, in practice, SRI
are implemented in several alternative ways, the academic literature has mainly investigated
two forms. On the one hand, investors invest according to some ethical criterion using a
negative screening (“exit”). On the other hand, investors directly intervene in the policy of
a firm through active engagement (“voice”).

At first glance, ethical screening should result in lower performance. From a theoretical

perspective, this practice reduces the universe to a subset of stocks by excluding some bad



companies. For instance, Heinkel et al. (2001) write an equilibrium model with polluting
firms. The authors show that the practice of negative screening reduces the pool of available
investors, which limits risk sharing and leads to a higher cost of capital. Adler and Kritzman
(2008) show in a simulation exercise that excluding some firms necessarily imposes some costs
and that investors should expect lower performance. Empirically, firms that are generally
screened out tend to perform better over time. Fabozzi et al. (2008), Hong and Kacperczyk
(2009), Dimson et al. (2015b), and Luo and Balvers (2017) provide empirical evidence that
so-called “sin stocks” (typically, alcohol, tobacco, and gambling) enjoy historically superior
performance. Furthermore, El Ghoul et al. (2011) find that firms with high level of corporate
social responsibility enjoy lower cost of equity and that companies in sin sectors are subject
to higher cost of capital. Chava (2014) also reports that investors demand significantly
higher returns for stocks screened out on an environmental basis.

Going beyond screening out companies, several papers have investigated the effect of
building a portfolio based on socially responsible criteria. Most of these studies report mixed
results and find no evidence of either overperformance or underperformance. Humphrey and
Tan (2014) and Statman and Glushkov (2009) report that there is a negative effect from ex-
cluding some stocks, which, however, is compensated by a positive effect from overweighting
good companies. Mixing negative and positive screenings therefore results in no significant
improvement in performance due to SRI. Fernando et al. (2010) provide mixed evidence on
the effect of environmental spending by firms, as the stock market does not reward either
greenness or toxicity. In contrast, Kempf and Osthoff (2007) present a trading strategy that
consists in buying stocks with high ESG rating and selling stocks with low ESG rating, pro-
viding substantial abnormal positive returns. Furthermore, Edmans (2011) shows that firms
with the best employee satisfaction levels deliver superior returns, and therefore, a positive
screen based on that specific issue might prove beneficial in terms of performance. Finally,
there are also some interesting arguments made about potential time-varying effects, which
may explain these contrasting results. Nofsinger and Varma (2014) study the performance
of socially responsible mutual funds over the business cycle and find that these funds tend

to underperform in good time but outperform during market crises.



Activism based on SRI practices is another channel to improve a firm’s performance.
Gompers et al. (2003) report evidence that an investment strategy that buys firms with the
strongest shareholder rights and sells firms with the weakest rights would have generated
substantial abnormal returns during the 1990s. Bebchuk et al. (2013) demonstrate that this
result does not hold over the more recent period. They argue that the disappearance of
the correlation between governance and abnormal returns is mostly driven by the gradual
learning by market participants about governance practices. Greenwood and Schor (2009)
find that investor activism by hedge funds creates value when they are able to effect a
change in control. Also focusing on activism, Dimson et al. (2015a) and Gollier and Pouget
(2014) argue that active engagement from institutional investors leads to superior returns,

in particular for firms with inferior governance.

2 Data and Preliminary Analysis

We use ESG scores for a large set of firms covered by the MSCI ESG database over the
period from January 2007 to December 2017. This database has been previously used by
Bender et al. (2018), Dunn et al. (2018), and Pollard et al. (2018), among others. Each
firm is evaluated according to its exposures or externalities in three complementary areas:
(1) Environmental, which includes climate change, natural resources, pollution and waste,
and environmental opportunities; (2) Social, which includes human capital, product liabil-
ity, stakeholder opposition, and social opportunities; and (3) Governance, which includes
corporate governance and corporate behavior. For each area, a score (between 0 and 10, 10
representing the best) summarizes the assessment of several key issues identified by MSCI.
These scores may suffer from industry biases. For instance, the energy sector is given a par-
ticularly low score on average according to the environmental criterion. To mitigate these
biases, another score, called the industry-adjusted average ESG score, combines the three
E, S, and G scores but accounts for the position of the firm relative to its peers within the
industry.

The database covers a large cross section of companies around the world. The number

of firms has increased from 1,700 in January 2007 to more than 7,000 in December 2017. To



compare the performance of the strategies to a global benchmark portfolio, we reduce the
pool of firms to the firms belonging to the MSCI All Countries World Index (ACWI), which
covers large- and mid-cap stocks across 23 developed and 24 emerging markets. In addition to
the world market, we consider four large zones, namely, the United States, Europe, Pacific,
and emerging countries, and use the corresponding MSCI index as a regional benchmark
portfolio. As Figure 1 (Panel A) demonstrates, the coverage of firms belonging to the MSCI
index with an ESG score is similar for the U.S. and Europe (from 80% of all firms in the
regional index in 2007 to 99% in 2017). Until 2012, the coverage was low for Pacific (below
80%) and emerging countries (below 30%). At the end of the sample, the coverage is at least
90% for all regions. The overall number of firms with an ESG score represents 60% of the
number of firms in the MSCI ACWT index at the beginning of the sample and 95% or above
since 2013.

Panel B also reveals that the firms with an ESG score represent more than 95% of
the market capitalization of the corresponding MSCI index for the U.S. and Europe. The
coverage of emerging countries ranges between 40% and 60% until 2012 and is above 90%

afterward.

[Insert Figure 1 here]

In Figure 2, we display the temporal evolution of the score of a given criterion averaged
over the firms selected in a given region. Panel A indicates that worldwide, the industry-
adjusted average ESG score has been relatively stable over the last 10 years, with an average
value equal to 5.6. However, there are large discrepancies between regions: Europe is the
region with the highest average grade (6.8 on average) and the Pacific is close to the world
average (5.8), whereas the U.S. and emerging countries are below the average (5 and 4.2,
respectively). Therefore, everything else equal, investors willing to increase the score of their
portfolio will tend to overweight firms in Europe and the Pacific. One explanation of why
European firms have higher grades than U.S. firms arises from the more stringent regulation
in Europe. In particular, the European Union requires firms with more than 500 employees

to publish a nonfinancial statement, while the U.S. does not.



The scores of the three criteria exhibit different trends. The trend of the environmental
score is positive, with an increase from 5.5 to 6 for the world index (Panel B). All regions
benefit from this trend. The average score of emerging countries increases substantially from
4 to 5.5, although it remains below that of the other regions. In contrast, the social score
decreases over the sample, from 5.6 to 4.5 for the world index (Panel C). European firms
are the most affected, with a decrease from 6.6 to 5, such that the average scores of firms in
Europe and the Pacific are close to each other. We also note that, over the recent period,
the score of firms in emerging countries is close to the score of U.S. firms, slightly below
4.5. Last, the methodology of the governance score changed in January 2015 so that the
comparison of the scores before and after this date is not reliable (Panel D). In the recent
period, the average scores of firms in the U.S., Pacific, and emerging countries are in the
same ballpark, close to 4.5, while European firms have a score close to 6.

Figure 3 displays the evolution of the industry-adjusted average ESG score for a given
industry worldwide. As this score is partly adjusted for differences between industries, we do
not observe any significant trend in its temporal evolution, although there is a trough in 2013
in several sectors. Despite the industry adjustment, some industries, such as information
technology and telecommunications, have above-average scores (above 6), whereas other
industries, such as energy and financials, have below-average scores (below 5.2).°

This preliminary analysis indicates that regions and industries exhibit substantial dif-
ferences in terms of ESG scores. This finding suggests that there is room for constructing
portfolios that improve the ESG score relative to the MSCI standard benchmark. At the
same time, the finding also highlights that a screening of firms based on their ESG score

may result in substantial regional and sectoral biases.

[Insert Figures 2 and 3 here]

5As expected, for E, S, and G criteria, which are not adjusted for industries, we find even more substantial
biases. For instance, the average environmental score is 4.7 for energy and 7.4 for telecommunications.



3 Empirical Results

Recently, several approaches have been proposed to take ESG criteria into account. Early
research has focused on excluding some categories of stocks. For instance, Fabozzi et al.
(2008) and Hong and Kacperczyk (2009) study the impact on portfolio performance of ex-
cluding “sin” industries. In both papers, the authors report that sin stocks generate excess
performance relative to the market on a risk-adjusted basis. To avoid systematically filtering
out all firms in a given “sin” industry, negative screening considers the ESG scores at the
individual level. MSCI ESG Universal Indexes follow a similar logic by excluding compa-
nies found to be in violation of international norms and involved in controversial weapons.
The weight of the remaining firms is tilted away from the capitalization weight based upon
ESG metrics. To reduce the impact on portfolio performance of the exclusion of firms in
“sin” industries, another approach consists in controlling for the industry effect by adjusting
scores within each industry. In this “best-in-class” approach, investors select the best firms
within each industry. Kempf and Osthoff (2007) and Statman and Glushkov (2009) find that
portfolios built on the best-in-class approach generate higher risk-adjusted performance than
portfolios built on negative screening. MSCI ESG Leaders Indexes are based on a similar
principle. They target companies that have the highest ESG score in each sector of the
parent benchmark standard index. These indexes target a 50% sector representation.

We consider both negative screening and best-in-class approaches. We construct port-
folios based on the E, S, and G criteria (exclusion approach) and on the industry-adjusted
average ESG score (best-in-class approach). We precisely evaluate the impact of exclusion
by building a sequence of portfolios that exclude firms with the 1% lowest scores, with the
2% lowest scores, etc., up to firms with the 50% lowest scores. The portfolios are based on
the relative capitalization of the remaining firms.

Our first objective is to assess the consistency of the performances of the passive portfolios
built on ESG criteria along several dimensions: regions, industries, ESG criteria, and risk
factor exposures. For comparability purpose, we consider all our portfolio analyses in U.S.

dollars over the 2007-2017 period.



3.1 Robustness across Regions

An important question about applying ESG screening is whether its impact on the resulting
portfolio is consistent and uniform across markets. As most of the studies mentioned above
focus on the U.S. market, little evidence is known about whether geography matters. In
particular, there may be substantial differences between developed and emerging markets.
We address this question using a filter based on the industry-adjusted average ESG score
and will discuss the effect of using a filter based on E, S, and G scores in Section 3.3.

In Table 1 (Panel A), we report performance statistics on several portfolios of interest for
the world, the U.S., Europe, Pacific, and emerging countries. The portfolios are the MSCI
standard index for the given zone, the value-weighted portfolio with all firms of the index
that have a score at a given point in time (0% excluded), and finally the value-weighted
portfolios that exclude the firms with the 10%, 25%, and 50% lowest industry-adjusted
average ESG score. As expected, the average score improves as more firms are filtered out.
The interesting feature is the magnitude of the improvement. If we first consider the world
index (Panel A), the table reveals that the average score increases from 5.56 for the portfolio
with no exclusion to 5.91 for the portfolio with the 10% exclusion, and 7.18 for the portfolio
with the 50% exclusion. This increase translates into an almost 30% improvement from 0%
exclusion to 50% exclusion. This magnitude of improvement is consistent across regions.
For regions that start at lower levels (e.g., emerging countries), the improvement is as high
as 40%, while those with initially higher grades (e.g., Europe) have a more modest but still
substantial improvement above 20%.

A key contribution of this analysis is to consider in parallel the performance of the
portfolio. The ESG score is improved without worsening the risk-adjusted performance. For
the world portfolio, the annualized return remains roughly constant at levels slightly below
7%, even when more firms are excluded. However, the standard deviation tends to decrease
so that the annualized Sharpe ratio is essentially unaffected at 0.4.

When interpreting these results, the regional distribution matters. Figure 4 displays the
temporal evolution of the weights of the four regions in the world portfolios with 0%, 10%,
25%, and 50% exclusion. We observe two contrasting trends: On the one hand, the weight

of the U.S. and emerging countries in ESG portfolios increases substantially over time (by
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approximately 10% and 6%, respectively). For the U.S., this evolution reflects the higher
performance of the stock market, which implies a relatively larger market capitalization for
U.S. firms. The increase in the weight of emerging countries in ESG portfolios is mostly due
to the improvement of the scores relative to the other regions. On the other hand, when
more firms are excluded in the ESG portfolio, the weights of firms in the U.S. and emerging
countries decrease, whereas more European firms are included. This evolution reflects the
lower scores of firms in the U.S. and emerging countries relative to firms in Europe and the
Pacific. As a result, over the period considered, being more aggressive in the ESG screening
implies an overweighting of firms in Europe and the Pacific and an underweighting of firms
in the U.S. and emerging countries. It is worth noting that although Europe considerably
lagged the U.S. in terms of market return over the sample, this trend does not affect the
performance of ESG portfolios.

When we turn to specific regions, the broad conclusion that the ESG score of passive
portfolios can be improved without deteriorating their risk-adjusted performance should be
qualified because results are no longer influenced by geographical considerations. As Table
1 indicates, excluding more low-score firms has a limited impact on the U.S. and Pacific
portfolios: returns and standard deviations vary in parallel so that the Sharpe ratio is barely
affected. For Europe and emerging countries, the Sharpe ratios clearly increase due to both
improving performance and decreasing risk levels. Sharpe ratios increase from 0.22 to 0.28
in Europe and from 0.3 to 0.37 in emerging countries when the firms with the 50% lowest
scores are excluded.

The tracking error relative to the benchmark portfolio is also an important dimension of
risk, especially for institutional investors. Importantly, the table reveals that the tracking
error is low for the U.S., Europe, and the Pacific, but higher for emerging countries. When
25% of firms are excluded, the tracking error levels are equal to 1%, 1.1%, 1.6%, and 3%,
respectively. This evidence indicates that excluding more firms in emerging countries may

generate higher dispersion of the portfolio performance relative to the benchmark.

6The large tracking error for emerging countries is to a large extent due to the relatively low coverage of
the ESG database for the period before 2013. When the sample starts in January 2013, the tracking error of
the portfolio with 25% of firms excluded is equal to 0.9%, 1.2%, 0.8%, and 1.3% in the U.S., Europe, Pacific,
and emerging countries, respectively.

11



Overall, preliminary evidence indicates that the ESG screening procedure is able to im-
prove the ESG profile substantially without deteriorating the risk-return profile of the port-
folios. Moreover, this improvement is obtained without taking excessive relative risk as
tracking error levels remain at low level. This result is consistent with the conclusion of
Statman and Glushkov (2009) that one can build a socially responsible portfolio “doing

good while doing well.”

[Insert Table 1 and Figure 4 here]

3.2 Robustness across Industries

Another potential bias implied by the portfolios built using ESG screening is the over-
weighting or underweighting of some industries. Some industries, such as energy, suffer
from below-average scores, in particular for the environmental criterion. Using the industry-
adjusted average ESG score partly corrects for such an industry bias. However, the resulting
portfolio may be more or less exposed to some industries compared to the benchmark port-
folio, and in turn, risk and return characteristics may be affected by those industry bets. To
investigate this issue, we proceed as follows. For each month of the sample, we determine
the industry exposure of portfolios based on excluding a given proportion of low-score firms.
We then compare these exposures to the industry exposures of the corresponding MSCI
benchmark portfolio.

Figure 5 (Panel A) displays the weights of some industries of particular interest for three
portfolios (with 10%, 25%, and 50% exclusion) relative to the MSCI benchmark, based on
the industry-adjusted average ESG scores. These industries correspond to a large over- or
underweighting. ESG portfolios have a relatively lower weight in the Financial and energy
sectors, in particular when the exclusion is large. The underweighting is close to 3% for
financials for most of the sample.” Energy is on average slightly overweighted at the begin-
ning of the sample, but after 2011, the weight of this industry is on average 2% below the

benchmark portfolio. In contrast, information technology and industrials benefit from large

"The average weight of financials (including real estate) is equal to 21.2% for the benchmark and 18.4%
for the ESG portfolio with 50% of firms excluded.
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overweighting. In particular, the weight of information technology is on average 3% higher
than its weight in the benchmark portfolio (15.8% versus 12.8%).

Panel B displays the relative weight of the financials and energy sectors when the portfolio
is based on the environmental criterion. The underweighting of the energy sector is even
more pronounced with this criterion. However, for financials, the picture is different. This
sector suffers from an even lower weight after the 2008-2009 financial crisis but compensates
afterward. After 2013, for the portfolio with 50% exclusion, the weight of financials in
the portfolio based on the environmental criterion is even higher than the weight in the
benchmark portfolio.

To the extent that the period covered is particularly favorable to the technology sector and
less favorable to financials and energy stocks, the sector biases, just like the regional biases,

certainly play an important role in the risk/return profiles of the ESG-filtered portfolios.

[Insert Figure 5 here]

3.3 Best-in-Class Vs Exclusion Approaches

We now assess the impact of excluding low-score firms for E, S, and G criteria without
adjustment for the industry (negative exclusion). Several authors have focused on specific
areas of ESG investing, for instance Fernando et al. (2010) or Chava (2014) on environmental
issues and Edmans (2011) on social norms. As in Section 3.1, we construct portfolios by
excluding firms with the lowest scores, but we do this using the individual E, S, and G
scores as a screening basis instead of the industry-adjusted average ESG score. As individual
scores are not adjusted for the industry, portfolios are more likely to be biased toward some
industries. Results reported in Table 1 (Panels B to D) reveal important differences according
to the criterion adopted for the screening. On average, when we exclude the firms with the
10%, 25%, and 50% lowest scores, the score improves by 0.3, 0.7, and 1.35, respectively,
independently of the ESG criterion.

The case of the environmental criterion (Table 1, Panel B) strengthens some of the
evidence observed for the industry-adjusted average ESG score. For almost all regions,

the average return increases and the volatility decreases when we exclude low-score firms.

13



The Sharpe ratio increases accordingly in all regions. For instance, in the U.S., when we
exclude firms with the 50% lowest scores, the annualized return increases from 9% to 9.6%,
the standard deviation decreases from 14.7% to 14.4% and the Sharpe ratio increases from
0.57 to 0.62. At the same time, the environmental score increases from 5.7 to 6.9. Similar
improvements hold for all regions. The tracking error is relatively low (close to 1% for the
25% filter) so that portfolios do not depart excessively from their benchmark. We note
that industry biases are usually more pronounced than those reported for the industry-
adjusted average score. For the 50% exclusion portfolio, energy is underweighted by 3% and
information technology is overweighted by 3% on average relative to the world benchmark
portfolio. For the U.S., energy is underweighted by 4.6% and information technology is
overweighted by 4.6% on average.

For the social score (Panel C), results indicate that, overall, excluding more low-score
firms also allows investors to improve the score of their portfolios without deteriorating risk-
adjusted performance. The Sharpe ratio is slightly reduced in the U.S. but improves in other
regions. The gain is substantial for Pacific (from 0.26 to 0.31) and emerging countries (from
0.3 to 0.37) for the 50% exclusion portfolio relative to the no-exclusion portfolio. Regarding
industry exposures, for the U.S., we find that information technology is again overweighted
(by 7.7%) while energy is also overweighted (by 2%).

The results are less favorable for the governance score (Panel D). Excluding firms with
low score reduces the average return and increases the volatility for the world, Pacific, and
emerging countries. In these three regions, the Sharpe ratio is lower after the exclusion of
low-score firms. The reduction is substantial for emerging countries (from 0.3 to 0.22). The
exception to this picture is Europe, which benefits from a higher return and lower volatility.
A possible explanation for this result is that in Europe, financials are severely underweighted
in the governance portfolio (—5.6%). As the performance of financial firms has been lower
than other industries in Europe over the period, the portfolio has benefited from a higher
average return.

We note that the E, S, and G criteria sometimes have contradictory prescriptions in
terms of industry exposure. Energy is a particularly relevant case. Excluding firms with

50% lowest environmental scores results on average in an underweighting of 4.6% in the
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U.S. and 2.2% in Europe; similarly, screening with the governance score results in an un-
derweighting of 3.4% and 3.6%, respectively. However, excluding lowest social scores results
in overweighting energy by 2% in the U.S. and 0.6% in Europe. In general, industry biases
are more pronounced when E, S, and G criteria are used for screening compared to the
industry-adjusted average ESG score. This result is expected because the industry-adjusted
score is designed to mitigate differences between industry scores. However, despite the more
pronounced industry biases, the levels of tracking error are not meaningfully increased with
respect to the case where the industry-adjusted score is considered.

All these results indicate that switching to ESG portfolios has different implications in
terms of performance depending on the screening criterion. Excluding firms with low scores
improves the portfolio performance in most regions for the environmental criterion, has
limited impact for the social criterion, and reduces overall performance for the governance
criterion. The reason for this different impact on portfolio performance is likely due to a

different exposure to risk factors. We now turn to this point.

3.4 Factor Exposure

An important issue in considering portfolios based on an ESG screening is whether this
filter generates (possibly undesirable) exposures to some risk factors. As already illustrated,
increasing the ESG score requires investing more in Europe and less in the U.S., and more
in information technology firms and less in financials and energy firms. There are several
reasons why portfolios based on ESG screening may be correlated with traditional factors.
For instance, Hong and Kacperczyk (2009) find that sin stocks suffer from lower valuations
with respect to the broad market, leading to a potential value effect on those companies.
Edmans (2011) mentions that companies with higher employee satisfaction enjoy higher
earnings, which might correlate with profitability or quality factors. A size effect is also
expected. Large and well-established companies generally spend considerable resources for
reporting on ESG matters. Smaller firms are often more reluctant to spend as much, even
if they fully comply with all ESG dimensions. Finally, ESG portfolios may be correlated

with the momentum factor. Given the increasing importance of SRI, large financial flows are
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likely to have temporary impact on some companies with improving or deteriorating ESG
scores, creating some momentum effect.

We now explore the consequences of ESG screening on the exposure to standard risk
factors. We consider two sets of factors: the four factor model, i.e., the three Fama-French
factors plus momentum (Fama and French, 1993, and Carhart, 1993) and the five Fama-
French factors (Fama and French, 2015).5 Tables 2 to 5 report the risk exposures for the
portfolios based on the industry-adjusted average score, the E, S, and G scores, respectively.

We begin with the analysis of the four-factor model for the world portfolio and consider
the exposure to the various risk factors (Panel A). Almost all world portfolios have a signif-
icantly negative exposure to the SMB factor. Most of this effect can be attributed to the
fact that the exclusion portfolios (included the case with no exclusion) are equally weighted.
With no exclusion, the SMB factor is significant. The loadings are nevertheless increasing
with more exclusion, which can be explained by the fact that large firms usually exhibit
higher scores. With no exclusion, we also observe a significant positive exposure to the value
factor, which is again likely to result from the equally-weighting scheme. However, contrary
to the size factor, the exposure to HML decreases with more stringent levels of exclusion.
The exclusion process therefore leads to an increased allocation to more expensive stocks.
In contrast to size and value, we do not observe any significant loading on the momentum
factor. All these results remain broadly valid when we consider single regions (Panel A of
table 2) or individual E, S or G dimensions (Panel A of Tables 3 to 5).

We now consider the five-factor Fama-French model (Panel B of Tables 2 to 5). The
observations made about the SMB factor remain largely valid in the five-factor model. In
contrast, the loading on the HML factor is now almost never significant. This factor is often
replaced by a positive loading on the RMW factor. If we take the case of the U.S. with the
industry-adjusted average score, the HML loading is close to zero, while the RMW loading

increases from 0.03 with no exclusion to a significant 0.11 with 50% exclusion. Excluding

8The three Fama-French factors include the market portfolio, the small-minus-big factor (SMB), and
the high-minus-low factor (HML). The five Fama-French factors additionally include the robust-minus-weak
factor (RMW) and the conservative-minus-aggressive (CMA) factor. For the analysis based on the four-factor
model, we use our database to construct our own factors, which allows us to evaluate the risk exposures of
the Pacific and emerging countries portfolios. For the five Fama-French factors, we use factors provided on
Kenneth French’s website. Due to lack of availability, we do not consider the Pacific and emerging countries.
Accordingly, we consider developed countries instead of the world and Japan instead of Pacific.
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stocks with low ESG score therefore does result in buying more expensive stocks but also
in buying higher quality stocks. This effect also suggests that there may be some overlap
between ESG screening and quality factors. In terms of individual E, S, and G criteria, the
quality bias is the most pronounced for the governance score, with an increasing exposure
in all the regions considered.

A separate discussion is worth having for the level of alpha in all specifications. At first
glance, in the four-factor model at the world level, the annualized alpha is positive and
statistically significant for the industry-adjusted average, environmental, and social criteria.
Alpha estimates are close to or above 1%. This fact might lead to the conclusion that ESG
screening is associated with a positive premium beyond the usual factors. However, the level
of alpha decreases as soon as we move to other specifications. We observe two different
features. First, as soon as we move to single regions, the geographical allocation does not
matter anymore, and the alpha decreases substantially. This result confirms that a large
fraction of the alpha generated at the world level is due to regional bets. Second, alpha also
decreases when we go from the four-factor to the five-factor model. Taking the profitability of
the companies into account, mostly through the RMW factor, largely explains the apparent
value-added of firms with high ESG score. In general, being more aggressive on the ESG score
results in loading more on large, profitable, and conservative companies. Once we account
for those factors, the alpha decreases compared to the four-factor model and becomes even
negative for developed countries and the U.S., although in general insignificantly. This last
result is consistent with the evidence reported by Blitz and Fabozzi (2018), who also obtain
a negative alpha when RMW and CMA factors are introduced in the factor regression. That
being said, there is no indication neither of significantly negative alpha, which means that
the ESG screening does not destroy any value. Finally, there are some interesting differences
between the individual ESG criteria. While the alpha remains positive and increases for
the environmental criterion, it becomes negative for the governance criterion. These results
suggest that the environmental risk is not rewarded with a corresponding positive premium,
while the governance risk is indeed rewarded as the exclusion of the worst companies leads

to a lower alpha.
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In summary, the factor analysis highlights that ESG screening might lead to substantial
style biases, notably an increase in the exposures to large and profitable companies. While
there is no evidence of a positive premium linked to ESG overall, the screening procedure
does not lead to a negative alpha, while still improving considerably the ESG profile of the

portfolios.

[Insert Tables 2 to 5 here]

4 Smart Beta Approach

Smart beta investing is based on the following logic: the investor builds a portfolio that
passively follows an index whose weights are independent from the market capitalization
but reflect the exposure to some systematic factor. A well-known example is fundamental
indexing (see Arnott et al., 2005), where weights are derived from some variables that proxy
for the fundamental value of a company. A similar argument is followed in a value smart beta
strategy, which overweights firms with a low price-to-book ratio and underweights firms with
a high price-to-book ratio. Current weighting schemes in smart beta focus on traditional
factors that have been well documented, such as size (Banz, 1981), value (Basu, 1983), quality
(Novy-Marx, 2013), momentum (Jegadeesh and Titman, 1993) or low risk (Frazzini and
Pedersen, 2014). Our previous analysis demonstrates that there are significant relationships
between ESG and the traditional factors used in typical smart beta approaches. The most
obvious factor is size. To the extent that small companies have lower grades, applying an
ESG screening on the size factor should result in lower factor exposure and therefore in a
significant effect on the performance of a smart beta approach based on the size factor. In
contrast, as companies with low ESG scores are also less profitable and more volatile, smart
beta portfolios based on quality factors and low risk factors should be less affected.

We now investigate whether applying an ESG screening in the construction of smart beta
portfolios affects the performance of the strategy. To address this question, we run the same
type of analysis as before, i.e., we exclude progressively the firms with the lowest scores,

and we measure the impact of this preliminary screening on a given smart beta strategy.
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We consider some of the most popular factors in the smart beta world, i.e., portfolios based
on size, low beta, high dividend, value, quality, and momentum. As the objective is not to
build the best version of the respective smart beta strategy but rather to assess the broad
impact of the ESG filter, we consider versions of smart beta portfolios that do not include
any refinements. In each case, we apply the ESG screening (based on the industry-adjusted
average ESG score) and then build an equally weighted portfolio of the 100 firms that have
the best metric.”

Results are reported in Table 6. As in the passive case discussed previously, we report
the performance of four portfolios for the same regions as before. The first portfolio is an
equally weighted smart beta portfolio based on all the firms that have a score but without
any exclusion. The next three portfolios are smart beta portfolios based on excluding firms
with the 10%, 25% and 50% lowest scores. Tracking errors are computed with respect to the
MSCT standard indexes of the respective regions. For two smart beta strategies, size and
momentum, we also illustrate in Figures 6 and 7 how the characteristics of these portfolios
are affected when increasingly more firms with low ESG score are excluded, for the U.S. and
Europe, respectively.

Observations made for the passive strategies generally hold and are sometimes even ac-
centuated for smart beta strategies. Starting again with the scores, there are even larger
improvements than in the passive case. The magnitude nevertheless varies according to the
type of smart beta strategy. We begin with the size strategy. As smaller firms generally
record lower scores, the smart beta strategy with no exclusion has a very low average score,
much lower than the corresponding benchmark index. At the world level, the strategy has
an average score equal to 3.18 (see Table 6, Panel A, and Figure 6), whereas the benchmark
portfolio has a score equal to 5.56 (see Table 1). The exclusion process improves massively
the score by more than 2.5 points, reaching a level higher than the index portfolio when 50%
of the firms are excluded (6.59). This result holds for all regions.

9For the size approach, we take the companies with the lowest market capitalization. For low beta, we
take the companies with the lowest beta, the latter being computed on the last 48 months. For the high
dividend approach, we take the companies with the highest dividend yield. For value, we select the companies
with the lowest price-to-book ratio. For quality, we take the companies with the highest return on equity.
For momentum, we take the firms with the highest difference between the past 12-month return and the last
month return. Each strategy is rebalanced on a monthly basis with equal weights.
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For the other smart beta strategies, the improvement in the score is less spectacular but
still very much present. For instance, at world level, the quality smart beta strategy (based
on firm’s return on equity) has a relatively high score (5.03) with no exclusion, but it still
increases up to 7.10 when 50% of firms are excluded (Panel E). The higher initial level is
not really surprising as higher quality companies have higher ESG grades on average. The
low beta and high dividend strategies are in the same category as the quality strategy with
a substantial score improvement. The momentum strategy also records a score improvement

by more than 50% on average.

[Insert Table 6 and Figures 6 and 7 here]

The most interesting feature of implementing smart beta strategies with an ESG screen-
ing is again that the large increase in the average score does not deteriorate risk-adjusted
performances. In contrast, the ESG screening results in an increase in the Sharpe ratio of
most of the smart beta strategies in most regions. Those improvements are usually due to
a decrease in the volatility of the strategy. In some cases, we also observe an increase in re-
turns. The size strategy in Europe illustrates this result (Table 6, Panel A). The annualized
return increases from 3.65% with no exclusion to 6% with 50% exclusion. In parallel, the
portfolio volatility decreases from 24.8% to 23.2%, leading to a doubling of the Sharpe ratio
from 0.12 to 0.23.

Another less extreme but also interesting case is the momentum strategy (Panel F).
Unlike size or quality, the momentum factor has less stable fundamental characteristics both
over time and in the cross section. As a result, there are no obvious intuitive reasons for
momentum to structurally correlate in one way or another with ESG portfolios. However,
in this case again, the Sharpe ratio improves due to both higher returns and lower volatility.
Results on momentum are very robust across regions, as the Sharpe ratio improves by 20%
to 40% in all areas (see also Figure 7). Such massive improvements are not observed across
all the factors, but Sharpe ratios are either unchanged or higher in the vast majority of
strategies and regions.

The only region in which the Sharpe ratio does not systematically increase is emerging

countries. In this case, only the low beta and the quality strategies benefit from excluding

20



firms with low scores and exhibit higher Sharpe ratios when more firms with low score are
excluded.

To investigate further the properties of smart beta strategies and in particular identify
the reasons for the improvement in risk-adjusted returns, we run a factor analysis similar to
the one implemented on passive investment. Tables 7 to 12 report the results for the four-
factor and five-factor models. For all smart beta portfolios, the first observation is that factor
exposures confirm the profile of the strategy by loading on the associated factor. However,
the exclusion process leads quite often to a decrease in the loading of the factor associated
with a given smart beta strategy. For instance, for the smart beta strategy based on size, in
the world portfolio, the loading on the SMB factor decreases from 1.37 (0% exclusion) to 1.14
(50% exclusion) in the four-factor model, although it remains highly significant. Similarly,
for the momentum strategy, the momentum factor loading remains positive but decreases
from 0.81 to 0.58. It also decreases for the U.S. and European portfolios. For the value
strategy, the factor loading on HML in the U.S. decreases from 0.72 to 0.37. Even if they
are not universal, these results suggest that the ESG screening sometimes leads to a less
intensive use of the targeted factor. Thus, the ESG screening does not reverse the profile of

the smart beta strategy but makes it less efficient.

[Insert Tables 7 to 12 here]

5 Conclusion

Using data over the last 11 years, we broaden the analysis of SRI in equities from the initial
exclusion of “sin” industries to a more general and systematic ESG screening on both passive
investment and active smart beta strategies. Our results demonstrate that the ESG profile
of both passive portfolios and smart beta portfolios can be substantially improved without
reducing risk-adjusted returns.

Over the period under study, applying an ESG screening to an otherwise passive port-
folio improves the portfolio ESG scores and records unchanged or improved Sharpe ratios.

However, ESG screening also leads to substantial regional bets in multicountry portfolios,
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in favor of Europe and against the U.S. and emerging countries. This approach also implies
large sectoral bets in favor of information technology stocks and against financial and energy
stocks. Finally, the ESG screening magnifies some risk exposures relative to the MSCI stan-
dard benchmark portfolio. In particular, the exposure to the SMB factor is more negative
as larger firms usually benefit from higher ESG scores.

Our results also indicate that the popular smart beta approaches would have benefited
from an ESG screening over the period. Even with aggressive exclusions, the targeted factors
remain in place. We observe some reduction in the exposure to the targeted factor, but it
appears to be compensated by an increase in the ESG profile of the portfolio.

Our main result that the ESG profile of passive investment and smart beta strategies
can be improved without deteriorating risk-return performances holds for most regions and
for most ESG criteria. This outcome may be at least partly driven by the sample used for
the analysis. The period corresponds to a massive transfer of funds toward ESG investing,
a process that may have increased the value of firms with high ESG scores and therefore
improved the performance of portfolios built upon ESG filters. The (possibly undesirable)
exposure of ESG portfolios to some regional or sectoral tilts or to some risk factors may be
mitigated by building algorithms that optimize the ESG profile while keeping the exposures

to various risk factors under control.
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Table 1: Performance of portfolios based on ESG scores

MSCI 0% 10% 25% 50% 0% 10% 25% 50%

bench | excl. excl. excl. excl. | excl. excl. excl. excl

mark

Panel A: Industry- Panel B:
adjusted average score Environmental score

World
Average score - 556 591 636 718 ] 581 6.04 637 6.96
Ann. return (%) 700 691 679 692 6.84| 691 6.96 7.07 7.40
Ann. std dev. (%) 16.27 | 15.97 1592 15.82 15.83 | 15.97 15.93 15.88 15.65
Sharpe ratio 039 039 039 040 039| 039 040 040 043
Tracking error (%) -1 069 089 1.11 152] 0.69 081 1.05 1.55
The U.S.
Average score - 5.04 537 584 660 573 596 6.30 6.92
Ann. return (%) 9.01 ] 9.03 899 898 891 | 9.03 9.10 9.37 9.60
Ann. std dev. (%) 14.69 | 14.67 14.53 14.41 14.26 | 14.67 14.61 14.57 14.37
Sharpe ratio 0.57 | 0.57 057 058 0.58| 0.57 0.58 0.60 0.62
Tracking error (%) -1 020 054 1.01 160| 0.22 047 080 1.47
Europe
Average score -1 6.8 712 752 836 | 639 6.62 6.90 7.52
Ann. return (%) 491 | 493 514 553 591 | 493 496 5.08 547
Ann. std dev. (%) 19.62 | 19.52 19.44 19.20 18.65 | 19.53 19.44 19.18 19.04
Sharpe ratio 0221 022 023 025 028| 022 022 023 0.25
Tracking error (%) - 027 060 1.10 239| 027 059 1.09 2.07
Pacific
Average score -1 573 6.07 652 738| 575 6.07 644 7.11
Ann. return (%) 498 | 4.75 458 468 485 | 475 4.69 4.60 4.90
Ann. std dev. (%) 16.08 | 15.78 15.64 15.58 15.53 | 15.78 15.76 15.65 15.52
Sharpe ratio 027 026 025 026 027| 026 026 025 0.27
Tracking error (%) -/ 081 111 162 237 | 082 104 164 281
Emerging countries
Average score —| 424 457 507 595 | 480 508 548 6.09
Ann. return (%) 766 | 740 729 7.67 9.00| 738 724 719 830
Ann. std dev. (%) 22.85 | 22.39 22.28 2252 2230 | 22.39 22.66 22.52 22.55
Sharpe ratio 031} 030 030 031 037 030 029 029 0.34
Tracking error (%) - | 225 262 301 4.11] 227 228 289 3.66
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Table 1 (Continued)

MSCI 0% 10% 25%  50% 0% 10% 25%  50%

bench | excl. excl. excl. excl. | excl. excl. excl. excl

mark

Panel C: Panel D:
Social score Governance score

World
Average score - 511 538 573 6.32| 560 594 6.29 7.04
Ann. return (%) 700 691 682 6.73 691] 691 6.69 653 6.63
Ann. std dev. (%) 16.27 | 15.97 1593 15.92 16.07 | 15.97 15.87 15.82 16.03
Sharpe ratio 039 039 039 038 039| 039 038 037 0.37
Tracking error (%) -1 070 080 099 147| 0.72 099 1.16 1.47
The U.S.
Average score -1 485 512 546 599 | 546 5.83 6.20 6.95
Ann. return (%) 9.01] 9.03 902 879 880| 9.03 853 864 8.96
Ann. std dev. (%) 14.69 | 14.67 14.66 14.49 14.48 | 14.67 14.59 14.49 14.54
Sharpe ratio 0.57 | 0.57 057 056 0.56| 0.57 054 055 0.57
Tracking error (%) - 025 052 1.03 1.79] 026 085 1.04 1.89
Europe
Average score - 562 589 6.28 689 | 6.15 653 6.90 7.58
Ann. return (%) 491 | 493 5.00 502 552 493 509 543 575
Ann. std dev. (%) 19.62 | 19.52 19.43 19.55 19.25 | 19.52 19.25 18.80 18.44
Sharpe ratio 022 ] 022 022 022 025] 022 023 025 0.28
Tracking error (%) -] 029 081 140 241 030 106 179 2.70
Pacific
Average score - | 522 549 578 6.31] 548 585 6.17 6.78
Ann. return (%) 498 | 475 4.67 485 561 | 475 473 446 4.51
Ann. std dev. (%) 16.08 | 15.78 15.73 15.82 16.26 | 15.78 15.63 15.63 15.91
Sharpe ratio 027 026 026 027 031| 026 026 024 0.24
Tracking error (%) - 079 1.05 137 228 ] 0.82 138 1.69 2.60
Emerging countries
Average score —| 456 484 519 575 | 471 506 543 6.15
Ann. return (%) 766 | 740 762 819 896| 739 721 712 5.69
Ann. std dev. (%) 22.85 | 22.39 22.45 2245 2226 | 22.39 2228 2232 22.75
Sharpe ratio 031 ] 030 031 034 037] 030 029 029 0.22
Tracking error (%) - 224 239 279 382 225 242 292 418

Note: The table reports summary statistics on portfolios based on the ESG screening based on the industry-
adjusted average ESG score, the environmental score, the social score, and the governance score, in Panels A
to D, respectively. Statistics are: the average score, the annualized average return, the annualized standard
deviation, the Sharpe ratio, and the annualized tracking error (relative to the MSCI standard benchmark of

the respective region). Column 1 corresponds to the MSCI benchmark portfolio for the region considered.

For each panel, columns correspond to the portfolio with no exclusion and the portfolios excluding the firms
with the 10%, 25%, and 50% lowest scores.

27



Table 2: Factor exposure of portfolios based on industry-adjusted average ESG

score
0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF
World Developed countries

Ann. « 0.91% 0.86" 1.01* 0.79
Market 0.97* 0.96* 0.96* 0.97*
SMB -0.21* —-0.23* —-0.25" —0.25"
HML 0.07* 0.08* 0.07 0.03
MOM  -0.01 —-0.02 -0.02 -0.03

Ann. « —-0.07 -041 -0.64 —0.93"
Market 0.98* 0.99* 0.99* 1.00*
SMB -0.17 -0.18* —-0.19* —0.21*
HML 0.02 0.03 0.03 0.00
RMW 0.04 0.08* 0.14* 0.20*
CMA 0.03 0.05" 0.06* 0.08*

The U.S.

Ann. « 0.06 0.09 0.07 —-0.24
Market 1.00* 0.99* 0.99" 1.00*
SMB -0.03* -0.03* —-0.07 —0.12*
HML 0.01* 0.01 -0.01 -0.08
MOM 0.00 -0.01 -0.01 -0.05"

The U.S.

Ann. ¢ —-0.30 —-0.40 —-0.43 —0.67
Market 1.00* 1.00* 0.99* 1.00*
SMB -0.12*  -0.12* —-0.14* —-0.17
HML 0.01 0.01 0.01 -0.02
RMW 0.03* 0.06* 0.08* 0.11*
CMA 0.00 0.00 —0.01 —0.06*

Europe

Ann. « 0.25 0.37 0.71 0.73
Market 0.98* 0.99* 0.98* 0.98*
SMB —-0.05* —-0.07 —-0.09* —-0.07*
HML —-0.01 -=0.02* —-0.06* —0.09*
MOM —0.01*  —-0.02* —0.04* 0.00

Europe

Ann. « 0.12 —-0.04 0.08 0.23

Market 0.98* 0.98* 0.98* 0.97*
SMB -0.19* -0.200 -0.21* —-0.19*
HML 0.02 0.02 0.00 -0.12

RMW 0.03 0.08 0.13* 0.11

CMA —0.05 —0.02 0.00 0.06

Pacific

Japan

Ann. « —-0.58 —-0.71 —-054 —0.09 | Ann. « 0.02 0.02 0.39 1.00
Market 1.00* 0.99* 0.98" 0.98* | Market 1.01* 1.00* 0.99* 0.98*
SMB 0.02 0.02 0.03 —0.05 | SMB -0.200 —-0.22* —-0.22* —-0.24*
HML 0.04 0.04* 0.02 0.01 | HML 0.03 0.03 0.04 0.04
MOM 0.00 —-0.01 —0.02 0.00 | RMW  —0.09" -0.08* —0.03 0.05
CMA —-0.06* —0.05* —0.04 0.01

Emerging countries

Ann. « 0.37 0.34 0.74 2.11
Market 0.97 0.96 0.97 0.96
SMB -0.09* —-0.100 —0.15* —0.13"
HML 0.12* 0.13* 0.12* 0.05
MOM 0.03* 0.02 —-0.01 —-0.03

Note: The table reports summary statistics on portfolios based on the industry-adjusted average ESG score.
Statistics are: the annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4 correspond to
the four-factor model; columns 5 to 9 correspond to the five-factor model. Columns correspond to the the
portfolio with no exclusion and the portfolios excluding the firms with the 10%, 25%, and 50% lowest scores.
A “*” indicates that the parameter estimate is significant at the 5% level.
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Table 3: Factor exposure of portfolios based on environmental score

0% 10% 25% 50%

excl. excl. excl. excl.

0% 10% 25% 50%

excl. excl. excl. excl.

Panel A: 3 FFF + Momentum
World
Ann. « 0.92* 0.95* 1.13* 1.55*
Market 0.97* 0.97* 0.97* 0.96*
SMB —-0.22* —-0.24* -0.27 -0.32*
HML 0.07* 0.06* 0.07* 0.05*
MOM -0.01 -0.02 -0.02 -0.02

Panel B: 5 FFF

Developed countries

Ann. o —0.05 0.01 0.10 0.35
Market 0.99* 0.99* 0.99* 0.98*
SMB —-0.17 —-0.19° —-0.22* —0.22*
HML 0.02 0.00 —-0.01 —0.01
RMW 0.04 0.04 0.02 0.03
CMA 0.03 0.03 0.05 0.05

The U.S.

Ann. « 0.06 0.06 0.31 0.72*
Market 1.00* 1.01* 1.01% 1.00*
SMB -0.03* —0.05* —0.08" —0.13*
HML 0.01* -0.01 —0.01 0.00
MOM 0.00 -0.01 —-0.01* -0.02

The U.S.

Ann. o« —0.30 —0.31 0.05 0.44

Market 1.00* 1.00* 1.00* 0.99*
SMB —-0.12*  -0.12* —-0.14* —-0.15*
HML 0.01 —-0.01 0.00 0.00

RMW 0.03* 0.04* 0.03 0.03

CMA 0.01 0.00 -0.02 -0.01

Europe

Ann. « 0.24 0.22 0.33 0.67
Market 0.98* 0.98* 0.98* 0.97*
SMB —0.05* —0.06* —-0.08" —0.11*
HML -0.01 -0.01 -0.01 -0.01
MOM  —-0.01* —-0.01 0.00 0.02

Europe

Ann. « 0.10 0.03 0.06 0.83
Market 0.98* 0.98* 0.97* 0.96*
SMB -0.18" —-0.19* —0.20* —0.20
HML 0.02 0.01 —-0.02 —0.08
RMW 0.03 0.03 0.04 —0.03
CMA —-0.05 —0.03 0.00 —0.01

Pacific

Ann. « —-050 —-0.56 —0.59 —0.19
Market 1.00* 1.00* 0.99* 0.97*
SMB 0.01 0.00 -0.01 -0.02
HML 0.03 0.03* 0.03 0.04
MOM 0.00 -0.01 -0.02 -0.01

Japan

Ann. « 0.32 0.47 0.13 0.67
Market 1.01* 1.00* 1.00* 0.99*
SMB —-0.200  —-0.23* —-0.24* —0.25*
HML 0.03 0.03 0.05 0.09*
RMW  —0.07 —-0.06 —0.01 0.09
CMA —0.06* —0.06* —0.04 —0.03

Emerging countries

Ann. « 0.37 0.14 0.22 1.37
Market 0.97* 0.98* 0.98* 0.97*
SMB -0.09* -0.100 —-0.14* —0.15*
HML 0.13* 0.11* 0.12* 0.12*
MOM 0.03* 0.01 0.00 0.00

Note: The table reports summary statistics on portfolios based on the environmental score. Statistics are:

the annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4 correspond to the four-factor
model; columns 5 to 9 correspond to the five-factor model. Columns correspond to the the portfolio with no
exclusion and the portfolios excluding the firms with the 10%, 256%, and 50% lowest scores. A “*” indicates
that the parameter estimate is significant at the 5% level.
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Table 4: Factor exposure of portfolios based on social score

0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF
World Developed countries

Ann. « 0.90* 0.87* 0.77* 0.95* | Anon. « —0.06 —0.19 —0.48 —0.66
Market 0.97* 0.96* 0.96* 0.97* | Market 0.98* 0.98* 0.99* 1.00*
SMB —-0.21* —-0.22" —0.22* —-0.23" | SMB -0.17™ =017 —-0.17 —0.15"
HML 0.07* 0.08* 0.08* 0.09* | HML 0.02 0.02 0.01 0.05
MOM —-0.01 —0.01 0.00 0.00 | RMW 0.03 0.03 0.04 0.08
CMA 0.03 0.02 0.03 0.05

The U.S. The U.S.

Ann. « 0.09 0.01 -0.12 -031 |Amn. o -029 —-033 —-0.58 —-0.85
Market 1.00* 1.00* 0.99* 1.00* | Market 1.00* 1.00* 0.99* 1.00*
SMB -0.02* -0.02* -0.04* -0.09* | SMB -0.11*  -0.11* -0.10* —0.12%
HML 0.01* 0.00 0.01  —0.05* | HML 0.01 0.01 0.00 0.01
MOM 0.00 —0.01 0.00 —-0.03 | RMW 0.03* 0.04* 0.06* 0.12*
CMA 0.00 -0.03 -—-0.02 -0.07

Europe Europe

Ann. « 0.19 0.27 0.34 0.82 | Ann. « 0.08 0.07 0.04 0.87
Market 0.98* 0.98* 0.98* 0.97* | Market 0.98* 0.98* 0.99* 0.98*
SMB —0.05* —0.06* —0.08* —0.11* | SMB -0.18* —-0.19* —-0.18* —0.20
HML 0.00 0.00 0.03" 0.05* | HML 0.02 0.00 0.00 —0.08
MOM  —0.01* 0.00 0.02 0.06* | RMW 0.03 0.02 0.01  —0.08
CMA —-0.05 —0.02 0.03 0.10

Pacific Japan

Ann. « —-0.57 —-0.68 —0.38 0.19 | Ann. « 0.21 0.32 0.78 1.57
Market 1.00* 1.00* 1.00* 1.02* | Market 1.01* 1.02* 1.02* 1.05*
SMB 0.02 0.03 —-0.02 —0.01 | SMB —0.200 —0.200 —-0.23* —0.27"
HML 0.04 0.04* 0.04* 0.07* | HML 0.03* 0.02 0.02 0.08*
MOM 0.00 0.00 0.00 0.02 | RMW  —0.09* —-0.100 -0.07 —0.05
CMA -0.06* —0.07 —0.06* —0.06

Emerging countries

Ann. « 0.41 0.58 1.18 2.01
Market 0.97* 0.97* 0.97* 0.97*
SMB -0.09* —-0.08" —0.09* —0.14*
HML 0.12* 0.12* 0.13* 0.00
MOM 0.02* 0.02 0.02 —0.04

Note: The table reports summary statistics on portfolios based on the social score. Statistics are: the
annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4 correspond to the four-factor
model; columns 5 to 9 correspond to the five-factor model. Columns correspond to the the portfolio with no
exclusion and the portfolios excluding the firms with the 10%, 256%, and 50% lowest scores. A “*” indicates
that the parameter estimate is significant at the 5% level.
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Table 5: Factor exposure of portfolios based on governance score

0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF

World Developed countries

Ann. « 0.90* 0.65 0.44 0.41 | Ann. « -0.13 —0.84* —-1.03* —-0.87

Market 0.97* 0.96* 0.97* 0.98* | Market 0.99* 0.99* 0.99* 1.01*

SMB —-0.22 —-0.22* —-0.23 —0.22* | SMB -0.17" —-0.17" —-0.18 —0.18*

HML 0.07* 0.05* 0.03 0.00 | HML 0.02 0.01 -0.01 -0.02

MOM -0.01 -0.02 -0.02 —-0.04* | RMW 0.04 0.14* 0.13* 0.14*
CMA 0.03 0.07 0.07 0.04

The U.S. The U.S.

Ann. « 0.09 —-046 -034 -022 |Amn. o -027 —-1.06% —-0.84* —-0.59

Market 1.00* 1.00* 0.99* 1.00* | Market 1.00* 1.01* 1.00* 1.00*

SMB —-0.03* —-0.01 —-0.02 —0.01 | SMB —-0.12*  —-0.12* -0.12* —0.10*

HML 0.02* 0.00 -0.01 -0.05 | HML 0.01 -0.02 -0.02 —-0.03

MOM 0.00 0.00 0.00 —-0.01 | RMW 0.02 0.07* 0.07* 0.07*

SMB CMA 0.00 0.03 —0.01 —0.02

Europe Europe

Ann. « 0.23 0.12 0.28 0.52 | Ann. « 0.05 —-0.52 —-0.75 —0.23

Market 0.98* 0.99* 0.98* 0.97* | Market 0.98* 0.98* 0.98* 0.96*

SMB —-0.05* —-0.04* -0.03 —-0.03 | SMB —-0.18* —0.18* —-0.17 —0.20*

HML —-0.01 -0.06* —0.100 —0.15* | HML 0.02 0.00 —=0.05 —0.08

MOM —0.01*  —0.02* —-0.02 —0.04* | RMW 0.04 0.14* 0.21* 0.22*
CMA —0.05 —0.01 0.06 —0.02

Pacific Japan

Ann. « —-0.67 —048 —0.68 —0.76 | Ann. « 0.12 0.42 —-0.16 —0.58

Market 1.00* 0.99* 0.98* 0.99* | Market 1.01* 1.00* 0.98* 0.98*

SMB 0.02 0.04 0.05 0.06 | SMB —-0.200  —0.200 -—-0.21* —0.20*

HML 0.04 0.00 -0.03 —-0.01 | HML 0.02 —-0.04 —0.03 0.06

MOM 0.00 -0.01 -0.02 -0.02 | RMW  —0.08 —0.04 0.03 0.13
CMA —0.04 0.02 0.03 —0.05

Emerging countries

Ann. « 0.37 0.19 0.15 —-1.37

Market 0.97* 0.97* 0.97* 0.98*

SMB -0.09* -0.0r -0.10" -0.07

HML 0.13* 0.11* 0.11* 0.07

MOM 0.03 0.03 0.01 —0.02

Note: The table reports summary statistics on portfolios based on the governance score. Statistics are: the
annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4 correspond to the four-factor
model; columns 5 to 9 correspond to the five-factor model. Columns correspond to the portfolio with no
exclusion and the portfolios excluding the firms with the 10%, 256%, and 50% lowest scores. A “*” indicates
that the parameter estimate is significant at the 5% level.
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Table 6: Performance of smart beta portfolios based on industry-adjusted aver-

age ESG score

0% 10% 25%  50% 0% 10% 25%  50%
excl. excl. excl. excl. | excl. excl. excl. excl
Panel A: Panel B:
Size strategy Low beta strategy

World
Average score 391 454 534 659 463 502 560 6.80
Ann. return (%) 720 747 703 833 | 527 577 6.02 7.73
Ann. std dev. (%) 25.43 25.39 24.27 23.60 | 11.09 11.11 10.98 10.87
Sharpe ratio 026 027 026 033 042 046 049 0.65
Tracking error (%) 11.06 11.20 11.47 1242 | 2.69 298 321 4.31
The U.S.
Average score 3.71 420 487 594 | 442 484 540 6.32
Ann. return (%) 11.52 11.12 11.44 11.16 | 9.22 883 931 9.70
Ann. std dev. (%) 23.64 2293 2205 21.99 | 12.28 12.23 12.20 12.16
Sharpe ratio 046 046 049 048 | 0.70 0.67 0.71 0.74
Tracking error (%) 214 257 388 5.08| 1.12 146 2.06 3.28
Europe
Average score 6.00 6.55 7.14 809 | 6.50 6.96 745 8.26
Ann. return (%) 3.6 443 535 6.00| 561 594 544 559
Ann. std dev. (%) 24.79 24.60 24.35 23.21 | 1543 15.71 16.27 16.20
Sharpe ratio 0.12 0.15 0.19 0.23| 032 034 029 0.31
Tracking error (%) 214 283 386 5.11| 0.60 1.28 211 249
Pacific
Average score 478 522 587 681 ] 496 537 593 6.96
Ann. return (%) 10.30 991 952 1098 | 6.59 6.94 7.73 8.02
Ann. std dev. (%) 18.66 18.37 18.11 18.70 | 12.50 12.61 12.92 12.72
Sharpe ratio 0.52 050 049 0.55| 048 0.50 0.55 0.58
Tracking error (%) 275 3.04 342 427| 133 1.75  3.03 4.59
Emerging countries
Average score 3.01 387 454 543 | 397 426 487 5.72
Ann. return (%) 10.29 992 9.12 10.06 | 6.77 644 783 873
Ann. std dev. (%) 25.50 25.42 2558 25.39 | 17.35 17.22 17.55 18.03
Sharpe ratio 038 036 033 037 035 034 041 045
Tracking error (%) 858 891 9.77 10.88| 4.76 4.81 514 6.58
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Table 6 (Continued)

0% 10% 25%  50% 0% 10% 25% 50%
excl. excl. excl. excl. | excl. excl. excl. excl
Panel C: Panel D:
High yield strategy Value strategy

World
Average score 5.03 552 6.17 T7.06 | 4.64 505 564 6.90
Ann. return (%) 4.44 454 444 552 | 638 6.49 7.07 7.63
Ann. std dev. (%) 23.40 2348 23.10 2242 | 30.84 30.00 28.44 26.43
Sharpe ratio 0.16 0.17 0.16 0.22| 0.19 0.19 0.23 0.26
Tracking error (%) 412 462 509 589 | 516 595 6.62 8.62
The U.S.
Average score 451 490 543 6.29| 398 445 5.10 6.09
Ann. return (%) 870 857 876 9.42| 822 795 838 8.61
Ann. std dev. (%) 17.72 1796 17.22 16.78 | 24.59 23.96 22.16 21.34
Sharpe ratio 045 044 047 0.52| 031 030 035 0.37
Tracking error (%) 092 142 266 397| 140 194 4.00 5.55
Europe
Average score 6.57 696 740 817 | 6.22 6.72 737 824
Ann. return (%) 3.53 358 400 4.08| 338 336 4.00 4.10
Ann. std dev. (%) 23.47 2351 2283 2236 | 29.65 29.07 27.62 25.78
Sharpe ratio 0.12 0.12 0.15 0.15| 0.09 0.09 0.12 0.13
Tracking error (%) .11 125 224 312 140 277 493 6.73
Pacific
Average score 541 581 636 718 | 5.02 545 6.11 7.15
Ann. return (%) 890 898 864 886 10.39 10.19 9.64 10.20
Ann. std dev. (%) 19.76 19.03 18.57 18.89 | 19.19 18.55 18.23 18.02
Sharpe ratio 042 044 043 043 | 051 051 049 0.53
Tracking error (%) .15 2.00 294 349 209 254 317 4.40
Emerging countries
Average score 4.06 439 5.00 592 ] 389 413 4.67 549
Ann. return (%) 10.06  9.11 923 940 | 846 727 719 7.72
Ann. std dev. (%) 22.19 22.02 21.86 21.80 | 27.30 27.55 27.94 26.72
Sharpe ratio 042 038 039 040 029 024 023 0.26
Tracking error (%) 527 546 588 725 | 6.84 718 774 9.32
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Table 6 (Continued)

0% 10% 25%  50% 0% 10% 25% 50%
excl. excl. excl. excl. | excl. excl. excl. excl
Panel E: Panel F:
Quality strategy Momentum strategy

World
Average score 5.08 555 6.16 T7.10| 4.34 497 570 6.84
Ann. return (%) 927 871 880 9.04| 711 719 737 7.73
Ann. std dev. (%) 16.97 17.05 17.20 16.37 | 19.61 19.32 18.72 17.03
Sharpe ratio 0.51 047 047 0.51] 033 034 036 042
Tracking error (%) 276 279 316 3.74| 676 T7.44 8.04 9.72
The U.S.
Average score 465 507 554 642 420 4.66 524 6.23
Ann. return (%) 11.77 11.19 11.05 11.65| 9.62 9.55 10.12 10.30
Ann. std dev. (%) 16.09 1597 15.73 15.66 | 16.78 16.48 16.02 15.55
Sharpe ratio 0.69 066 066 0.70| 0.53 054 059 0.62
Tracking error (%) 1.16  1.64 201 253| 2.03 273 387 4.66
Europe
Average score 6.48 694 744 828 | 6.45 6.89 746 8.30
Ann. return (%) 813 824 799 832| 730 697 7.56 851
Ann. std dev. (%) 18.72 1876 18.98 18.74 | 19.32 19.35 19.12 19.02
Sharpe ratio 0.40 040 039 041 034 033 036 041
Tracking error (%) 1.06 150 193 239 131 1.63 251 3.34
Pacific
Average score 495 550 6.15 7.09| 512 562 620 7.13
Ann. return (%) 816 773 723 6.47| 6.18 587 6.66 6.86
Ann. std dev. (%) 18.70 1825 17.85 17.94 | 16.48 16.31 15.92 15.84
Sharpe ratio 0.40 039 037 032 034 032 038 0.39
Tracking error (%) 223 296 390 4.21| 1.63 212 285 3.23
Emerging countries
Average score 4.02 431 497 593 | 374 413 475 574
Ann. return (%) 944 977 11.21 13.36 | 10.92 10.35 10.32 11.07
Ann. std dev. (%) 22.61 2243 2268 22.60 | 21.96 21.56 21.41 21.43
Sharpe ratio 039 041 047 056 | 047 045 045 049
Tracking error (%) 4.72 491 485 6.27| 6.35 6.98 7.44 8.49

34

Note: The table reports summary statistics on smart beta portfolios based on the industry-adjusted average
ESG score. Smart beta strategies are: size, low beta, high yield, value, quality, and momentum, as reported in
Panels A to F, respectively. Statistics are: the average score, the annualized average return, the annualized
standard deviation, the Sharpe ratio, and the annualized tracking error (relative to the MSCI standard
benchmark of the respective region). For each panel, columns correspond to the portfolio with no exclusion
and the portfolios excluding the firms with the 10%, 25%, and 50% lowest scores.



Table 7: Factor exposure of size portfolios based on industry-adjusted average

ESG score
0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF
World Developed countries

Ann. « 0.00 038 —0.16 0.80 | Ann. « 1.75 2.10 1.20 1.46
Market 0.99* 1.00* 0.99* 1.02* | Market 1.14* 1.13% 1.12% 1.14%

SMB 1.37* 1.31* 1.27* 1.14* | SMB 0.70* 0.70* 0.69* 0.66*
HML 0.46* 0.49* 0.46* 0.35* | HML 0.96* 0.94* 0.93* 0.77*
MOM -0.12 -0.11 -0.05 —-0.03 | RMW 0.17 0.17 0.21 0.24

CMA —1.04* —-0.81* —-0.87™ —0.69*
The U.S. The U.S.

Ann. « 2.16 1.88 2.23 1.23 | Ann. « —-0.15 —0.31 0.42 0.14
Market 0.99* 0.98* 0.99* 1.03* | Market 1.22% 1.19* 1.18* 1.20%

SMB 1.22* 1.21* 1.117 1.07* | SMB 0.55* 0.55* 0.45* 0.39*
HML 0.20% 0.20* 0.22* 0.11 | HML 0.45* 0.40* 0.39* 0.37*
MOM -0.23* -0.19* -0.12* —-0.15* | RMW 0.18 0.16 0.11 0.07

CMA -033 -0.30 —-0.30 —0.39*
Europe Europe

Ann. o —-1.33 —0.66 0.02 099 | Ann. « —-2.87 -213 —-1.80 —1.37
Market 1.02* 1.02* 1.03* 0.97* | Market 1.09* 1.10% 1.11* 1.06*
SMB 1.05* 1.05* 1.03" 0.98* | SMB 0.41% 0.40* 0.43* 0.43*
HML 0.08 0.05 0.04 0.05 | HML 0.58* 0.51% 0.45* 0.44*
MOM  —-0.08 —0.09" —-0.05 —0.04 | RMW 0.33 0.28 0.32* 0.37*
CMA —-0.42* -0.35* —-0.26 —0.17

Pacific Japan

Ann. « 1.81 1.53 1.61 3.16* | Ann. « 4.31* 4.71* 4.59* 6.18*
Market 1.06* 1.04* 1.03* 1.06* | Market 1.06* 1.0* 1.04* 1.03*
SMB 0.94* 0.97* 0.92* 0.90* | SMB 0.05 0.05 0.06 0.03

HML 0.12* 0.09* —-0.01 —0.06 | HML 0.27* 0.27* 0.28* 0.30*
MOM  —-0.08* —-0.07* -0.11" -0.14* | RMW —-0.14 —-0.09 -0.08 —0.01

CMA —-0.33* —-0.34* —-0.34* —0.36"

Emerging countries

Ann. « 2.74 2.39 1.62 2.57

Market 0.98* 0.97* 0.99* 1.00*
SMB 0.42* 0.41* 0.34* 0.29*
HML 0.20* 0.19* 0.13 —0.01

MOM  -0.14 —-0.15* —0.19* —-0.24*

Note: The table reports summary statistics on size portfolios based on the industry-adjusted average ESG
score. Statistics are: the annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4
correspond to the four-factor model; columns 5 to 8 correspond to the five-factor model. Columns correspond
to the portfolio with no exclusion and the portfolios excluding the firms with the 10%, 25%, and 50% lowest

Wk

scores. A indicates that the parameter estimate is significant at the 5% level.
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Table 8: Factor exposure of low beta portfolios based on industry-adjusted
average ESG score

0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF
World Developed countries

Ann. « 2.20 2.73 2.72 3.58 | Ann. « —0.87 —-0.79 —0.60 1.21
Market 0.40* 0.40* 0.43* 0.50" | Market 0.56* 0.55* 0.57* 0.65*
SMB 0.09 0.09 0.06 0.12 | SMB 0.13 0.12 0.12 0.19
HML 0.09 0.09 0.04 —0.07 | HML -022 -0.23 —-0.22 —0.32
MOM 0.06 0.06 0.04 0.03 | RMW 0.45 0.42 0.43 0.44*
CMA 0.66* 0.65 0.59* 0.66*

The U.S. The U.S.
Ann. o 2.85 247 2.97 2.84 | Ann. « 1.75 1.46 2.01 2.24
Market 0.72* 0.73* 0.73* 0.77 | Market 0.85* 0.75* 0.76* 0.79*

SMB -0.09 —-0.08 —0.08 —0.07 | SMB -0.17™ -0.16* —-0.17 —0.16*
HML 0.09 0.10 0.12 0.05 | HML 0.00 0.01 0.01 0.02
MOM 0.05 0.06 0.05 0.01 | RMW 0.12 0.10 0.07 0.05

CMA 0.28 0.18 0.20 0.12
Europe Europe

Ann. « 0.38 0.75 0.37 046 | Ann. « -1.08 —-0.77 -0.73 —0.69
Market 0.81* 0.81* 0.83* 0.83* | Market 0.85* 0.86" 0.88* 0.87*
SMB 0.29* 0.30* 0.27* 0.27* | SMB 0.06 0.05 —0.01 0.01
HML -0.24* -0.24 -0.18* —-0.17" | HML -0.30* —-0.26* —-0.24* —-0.26"
MOM —-0.04 —-0.06 —0.03 0.00 | RMW 0.19 0.21 0.13 0.14
CMA 0.28* 0.26* 0.21* 0.23*

Pacific Japan
Ann. « 1.14 1.50 2.10 2.56 | Ann. « 1.29 1.52 1.87 3.29
Market 0.55* 0.5 0.63* 0.67* | Market 0.75* 0.74* 0.74* 0.75*

SMB 0.77* 0.75* 0.70* 0.56* | SMB 0.22* 0.23* 0.27* 0.19*
HML 0.11 0.11 0.11 0.12 | HML -0.29* -0.30 —-0.29* —0.29
MOM 0.25* 0.24* 0.24* 0.23* | RMW  —-0.11 -0.09 -0.08 —0.01

CMA 0.34* 0.33* 0.32* 0.32*

Emerging countries

Ann. « 0.99 0.74 1.95 2.81

Market 0.72* 0.71* 0.74* 0.78*
SMB 0.20* 0.22* 0.21* 0.09

HML -0.02 -0.01 -0.13* —-0.16*
MOM 0.01 0.01 —-0.03 —0.05

Note: The table reports summary statistics on low beta portfolios based on the industry-adjusted average
ESG score. Statistics are: the annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4
correspond to the four-factor model; columns 5 to 8 correspond to the five-factor model. Columns correspond
to the portfolio with no exclusion and the portfolios excluding the firms with the 10%, 25%, and 50% lowest

Wk

scores. A indicates that the parameter estimate is significant at the 5% level.
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Table 9: Factor exposure of high dividend yield portfolios based on industry-
adjusted average ESG score

0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF
World Developed countries

Anmn. o« —285 271 —-281 —-148 | Ann. o« —5.72* —529* —444 -3.75
Market 1.11% 1.13* 1.14% 1.13* | Market 1.30* 1.30% 1.28* 1.24%

SMB 0.67* 0.57* 0.46* 0.32* | SMB 0.10 0.06 0.02 0.00
HML 0.36* 0.36* 0.30* 0.28* | HML 0.63* 0.62* 0.56* 0.57*
MOM —-0.06 —-0.07 -0.09 -0.12 | RMW 0.17 0.14 0.12 0.25

CMA -0.19 -0.19 -0.20 —-0.22
The U.S. The U.S.

Ann. « 2.37 1.92 2.09 224 | Ann. « —0.40 -0.62 —-043 —-0.04
Market 0.82* 0.85* 0.84* 0.87* | Market 0.96* 0.98* 0.97* 0.98*

SMB 0.25% 0.27* 0.25* 0.19* | SMB 0.01 0.00 -0.01 —-0.05
HML 0.42* 0.39* 0.36" 0.34* | HML 0.51% 0.49* 0.43* 0.47*
MOM -0.09 -0.10 -0.09 -0.10 | RMW 0.29 0.26 0.25 0.26

CMA -0.10 -0.14 —-0.09 -0.21
Europe Europe

Ann. « 0.06 —-0.11 0.41 036 | Ann. « —-128 —-158 —1.12 —1.53
Market 0.97* 0.99* 0.98* 0.97* | Market 1.02* 1.04% 1.03* 1.02*
SMB 0.34* 0.35* 0.27* 0.24* | SMB —0.01 0.00 -0.03 —-0.02
HML 0.18* 0.13* 0.13* 0.11* | HML 0.55* 0.50" 0.48* 0.46*
MOM -0.15* -0.17" —-0.14* —-0.15* | RMW 0.14 0.15 0.17 0.22
CMA -0.23 -0.17 —-0.14 —-0.07

Pacific Japan
Ann. « 2.94 3.20 3.32 3.56 | Ann. « 6.32* 7.20% 7.73* 8.10%
Market 1.13* 1.10* 1.09* 1.11* | Market 0.94* 0.92* 0.91* 0.90*

SMB 0.49* 0.47* 0.41* 0.41* | SMB -0.09 -0.11 -0.11 —-0.13
HML -0.39* -0.38* —-0.37 —0.39* | HML 0.14* 0.10 0.12 0.07
MOM -0.19* -0.18* —-0.21* -0.20* | RMW  -0.31* —-0.37™ —-0.32* —-0.32*

CMA —-0.42* 047 —-047™ —0.36"

Emerging countries

Ann. « 3.60* 2.99 2.99 3.56
Market 0.86* 0.85* 0.85* 0.86*
SMB 0.15 0.13 0.08 0.03
HML 0.25* 0.26* 0.17* 0.07
MOM  -0.09 -0.10 —-0.13* -0.13*

Note: The table reports summary statistics on high yield portfolios based on industry-adjusted average
ESG score. Statistics are: the annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4
correspond to the four-factor model; columns 5 to 8 correspond to the five-factor model. Columns correspond
to the portfolio with no exclusion and the portfolios excluding the firms with the 10%, 25%, and 50% lowest

Wk

scores. A indicates that the parameter estimate is significant at the 5% level.

37



Table 10: Factor exposure of value portfolios based on industry-adjusted average

ESG score
0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF
World Developed countries

Ann. « 1.97 2.26 2.73 278 | Ann. « 4.51 4.53 3.21 3.78
Market 1.14% 1.11* 1.08% 1.11* | Market 1.21% 117 1.18* 1.16*

SMB 0.65* 0.55* 0.58* 0.40* | SMB 0.23 0.17 0.17 0.21
HML 1.26* 1.24* 1.17* 1.02* | HML 1.72* 1.69* 1.53* 1.17*
MOM —-0.22 —-0.22* -0.16* —-0.08 | RMW —0.71*  —=0.67 —0.56* —0.49*

CMA —1.55% —1.48 —1.28 —(0.98*
The U.S. The U.S.

Ann. « 0.94 0.62 1.00 031 | Aon. @« -—-122 -1.73 —-123 —-0.83
Market 1.01* 0.99* 0.97* 0.99* | Market 1.20% 1.20* 1.16% 1.15*

SMB 0.71* 0.71* 0.65* 0.66* | SMB 0.26* 0.26* 0.18 0.13
HML 0.72% 0.67* 0.60* 0.37* | HML 0.80* 0.73* 0.64* 0.53*
MOM -0.18* -0.17 -0.12* —-0.17" | RMW -0.12 -0.06 —-0.02 —0.08

CMA -0.41* -0.37 —-0.30 —0.36*
Europe Europe

Ann. « 1.38 1.07 1.08 0.96 | Ann. « 1.69 052 —-0.33 —-0.49
Market 1.03* 1.03* 1.04* 1.00* | Market 1.08* 1.10* 1.11* 1.06*
SMB 0.54* 0.54* 0.54* 0.46* | SMB 0.03 0.06 0.11 0.05
HML 0.65* 0.58* 0.45* 0.37* | HML 1.20* 1.12* 0.98* 0.82*
MOM —-0.07"  —-0.09" -0.09* -0.08 | RMW —-0.13 —-0.03 0.12 0.15
CMA —0.78 —0.60* —0.42* —0.34*

Pacific Japan
Ann. « 1.48 1.57 1.34 247" | Ann. « 5.13* 5.84* 5.66* 6.44*
Market 1.06* 1.03* 1.02* 1.01* | Market 1.09* 1.07* 1.04* 1.02*

SMB 0.62* 0.60* 0.61* 0.53* | SMB -0.08 -0.09 -0.11 —-0.19

HML 0.51* 0.49* 0.40* 0.29* | HML 0.44* 0.43* 0.43* 0.46*

MOM  -0.07 -0.06* -0.09* -—0.14*| RMW  —-0.33* -0.26* -0.30* —-0.21
CMA —0.46* —0.51" —-0.533" —0.52*

Emerging countries

Ann. « 1.29 0.03 —-0.11 0.56
Market 1.00* 1.00* 1.01* 0.97*
SMB 0.16 0.15 0.14 0.26*
HML 0.49* 0.51* 0.50* 0.33*
MOM  -0.200 —-0.19* —-0.22* —0.23*

Note: The table reports summary statistics on value portfolios based on the industry-adjusted average
ESG score. Statistics are: the annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4
correspond to the four-factor model; columns 5 to 8 correspond to the five-factor model. Columns correspond
to the portfolio with no exclusion and the portfolios excluding the firms with the 10%, 25%, and 50% lowest

Wk

scores. A indicates that the parameter estimate is significant at the 5% level.

38



Table 11: Factor exposure of quality portfolios based on industry-adjusted av-
erage ESG score

0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF

World Developed countries

Ann. « 1.57 0.81 0.78 1.58 | Ann. « 1.16 0.55 0.89 1.40

Market 0.99* 0.99* 1.00* 0.97* | Market 1.05* 1.05% 1.05* 1.00*

SMB 0.24* 0.27* 0.27* 0.16* | SMB 0.10 0.12 0.06 0.05

HML —-0.27  —-0.32 —-0.35* —0.28° | HML —-0.18 —-0.18 —-0.18 —-0.12

MOM -0.11*  -0.11* —-0.13* —-0.11* | RMW 0.29* 0.36* 0.36* 0.30*
CMA 0.00 -0.02 —-0.03 —0.04

The U.S. The U.S.

Ann. « 1.36 1.02 1.03 1.47 | Ann. « 0.66 0.12 0.22 0.85

Market 1.00* 0.99* 0.99* 0.99* | Market 1.07* 1.06* 1.05* 1.05*

SMB 0.46* 0.42* 0.39* 0.37* | SMB 0.12% 0.12% 0.09* 0.08

HML —-0.300 —-0.26* —-0.23* —-0.27 | HML —-0.11* —-0.08 —-0.07 —0.08

MOM -0.14* -0.14* -0.11" —-0.13* | RMW 0.22* 0.24* 0.21* 0.21*
CMA —-0.07 —-0.06 —-0.04 -0.10

Europe Europe

Ann. « 1.98* 2.07* 1.86* 2.37" | Ann. «o 2.00 2.03 1.77 2.14*

Market 0.95* 0.96* 0.98* 0.96* | Market 0.96* 0.97* 0.99* 0.96*

SMB 0.63* 0.61* 0.53* 0.51* | SMB 0.19* 0.19* 0.14* 0.15*

HML —-0.28 —0.27 —-0.26* —0.22* | HML -017 —-0.17™ -0.19* —-0.12¢

MOM —-0.07"  —-0.06* —0.05* —0.03 | RMW 0.15 0.16 0.15 0.19*
CMA —0.24* —-0.23* —-0.20* —0.22¢

Pacific Japan

Ann. « 3.05 2.59* 2.00 1.32 | Ann. « 2.74 2.77* 2.55 2.57

Market 1.12* 1.10* 1.08* 1.09* | Market 1.00* 0.99* 1.00* 1.00*

SMB 0.28* 0.30* 0.29* 0.24* | SMB —-0.08 —-0.08 —0.100 —0.14*

HML —0.46* —-0.43* -0.36* —0.35* | HML —-0.27 —-0.29* —-0.26* —0.25*

MOM -0.16* —-0.14* -0.12* —-0.12* | RMW  —0.20* —-0.24* —0.24* —0.28"
CMA —-0.31*  —-0.30* —-0.34* —0.43"

Emerging countries

Ann. « 1.90 2.38 3.73* 5.98*

Market 0.99* 0.98* 1.00* 0.99*

SMB 0.20% 0.22* 0.18* 0.12

HML —-0.23* -0.23* -0.32* —-0.19*

MOM —-0.09* —-0.11 -0.15* —-0.06

Note: The table reports summary statistics on quality portfolios based on the industry-adjusted average
ESG score. Statistics are: the annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4
correspond to the four-factor model; columns 5 to 8 correspond to the five-factor model. Columns correspond
to the portfolio with no exclusion and the portfolios excluding the firms with the 10%, 25%, and 50% lowest

Wk

scores. A indicates that the parameter estimate is significant at the 5% level.
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Table 12: Factor exposure of momentum portfolios based on industry-adjusted
average ESG score

0% 10% 25% 50% 0% 10% 25% 50%
excl. excl. excl. excl. excl. excl. excl. excl.
Panel A: 3 FFF + Momentum Panel B: 5 FFF
World Developed countries

Ann. o —1.84* —-140 —0.79 024 | Aon. @« —-3.25 =313 —-3.26 —2.26
Market 1.10* 1.09* 1.07* 1.00* | Market 1.13* 1.13% 1.11% 1.06*
SMB 0.54* 0.45* 0.35* 0.24* | SMB 0.28 0.25 0.25 0.26
HML 0.23* 0.25* 0.29* 0.21* | HML -0.67 —-0.68* —-0.61" —0.53"
MOM 0.81* 0.79* 0.76* 0.58* | RMW 0.36 0.32 0.32 0.25
CMA 0.47* 0.59* 0.56* 0.62*

The U.S. The U.S.
Ann. ¢ —-0.90* —-0.65 0.37 038 | Anan. « —-1.16 —-1.18 —-0.22 —0.17
Market 1.06* 1.05* 1.03* 1.03* | Market 1.06* 1.05* 1.02* 1.02*

SMB 0.62* 0.55* 0.50" 0.39* | SMB 0.14 0.13 0.14 0.08
HML 0.02 0.06 0.10* 0.01 | HML —-0.38* —-0.34* —-0.26* —-0.25"
MOM 0.55* 0.54* 0.50* 0.39* | RMW 0.01 0.04 0.05 0.09

CMA 0.11 0.14 0.09 0.10
Europe Europe

Ann. « 0.33 —0.02 0.81 1.76* | Ann. @« —-0.17 —0.58 0.02 0.18
Market 1.01* 1.01* 1.00* 1.00* | Market 1.04* 1.04* 1.03* 1.04*
SMB 0.45* 0.44* 0.37* 0.37* | SMB 0.20* 0.17* 0.13 0.14*
HML 0.07* 0.06* 0.05* 0.01 | HML —-0.32*  —0.33* —-0.30* —0.32*
MOM 0.49* 0.47* 0.43* 0.38* | RMW 0.11 0.13 0.16 0.27
CMA 0.27* 0.29* 0.30* 0.38*

Pacific Japan
Ann. « 0.53 0.06 0.91 1.21 | Anon. @« —-2.16 —-239 —-2.01 -1.71
Market 0.98* 0.98* 0.96* 0.95* | Market 1.00* 1.00* 1.00* 0.98*

SMB 0.32* 0.38* 0.35* 0.32* | SMB 0.17* 0.15 0.16* 0.13
HML 0.02 0.02 0.04 0.05 | HML -0.07 —-0.07 —=0.06 —0.04
MOM 0.50* 0.47* 0.45" 0.45* | RMW 0.19 0.22 0.25 0.24

CMA 0.42* 0.45* 0.47* 0.43*

Emerging countries

Ann. « 2.92 2.66 2.70 3.67*
Market 0.98* 0.96* 0.96* 0.96*
SMB 0.19* 0.18* 0.17* 0.01
HML —-0.04 -0.07 -0.10 —0.06
MOM 0.40* 0.38* 0.34* 0.34*

Note: The table reports summary statistics on momentum portfolios based on the industry-adjusted average
ESG score. Statistics are: the annualized alpha (in %) and the sensitivity to risk factors. Columns 1 to 4
correspond to the four-factor model; columns 5 to 8 correspond to the five-factor model. Columns correspond
to the portfolio with no exclusion and the portfolios excluding the firms with the 10%, 25%, and 50% lowest

Wk

scores. A indicates that the parameter estimate is significant at the 5% level.
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Figure 1: Coverage of the regional MSCI standard indexes by firms
ESG score
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Figure 2: Evolution of the average score for different regions and different ESG

criteria

Panel A: Industry-adjusted average ESG Score

Panel B: Environmental Score
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Figure 3: Evolution of the industry-adjusted average ESG score for industries
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Figure 4: Weight of some regions in the MSCI ACWI standard benchmark

portfolio and in portfolios with different levels of ESG
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Figure 5: Weight of some industries in portfolios with different levels of ESG
screening relative to the MSCI ACWI standard benchmark portfolio

Panel A: Industry-adjusted average ESG score portfolio
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Figure 6: Performance of size portfolios based on industry-adjusted average
ESG score

Panel A: The U.S.
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Figure 7: Performance of momentum portfolios based on industry-adjusted av-
erage ESG score

Panel A: The U.S.
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