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The quant side of Environmental, Social and Governance (ESG) investing

Over recent years, there has been a significant increase in the interest in ESG investing.
So, do companies with high ESG scores outperform? Conversely, does it pay off to
exclude stocks with low ESG scores? We track the latest academic advances on this
topic and provide insights on these questions. Additionally, we ask Julie Hudson, the
Head of the UBS Global Sustainability team, to share her views; see pages 11-12.

Six myths about ESG investing — all busted — and the "materiality" of ESG issues
Do corporate efforts to incorporate ESG issues in their decision-making process lead to
financial outperformance? Do they increase shareholder value or just constitute a way
to manage risk and reduce costs? These and a few more questions constitute the myths
of ESG investing that the first paper that we review identifies and subsequently refutes.
The most important of all, we believe, highlights the importance of identifying the
"material" ESG issues (vs. "immaterial") that are critically tied to the operations of each
industry; as an example, managing its environmental impact is much more critical (i.e.
"material") for a company specialising in fossil fuels than for a financial institution.

Stock selection or exclusion based on ESG scores (levels and recent changes)
Two other papers that we review investigate the advantages, in terms of overall
performance, and disadvantages, in terms of diversification reduction, from selecting or
excluding stocks based on ESG scores. Screening out stocks with the worst ESG scores,
or overweighting stocks with the best ESG scores is shown to lead to outperformance
(even though statistical strength is not always strong). Additionally, overweighting the
stocks with the largest ESG score improvement can improve the performance further.

Adding two new ESG-related equity factors to a factor model

In order to distinguish socially responsible (SR) from conventional mutual funds, the last
paper that we review introduces two new ESG-related factors: top versus bottom ESG
scoring firms; stocks accepted in SR funds versus stocks that are avoided based solely
on the industry that they operate in. The SR funds have higher exposure to both factors
and outperform the conventional funds, but the return differential is not statistically
strong. This is because they benefit from overweighting high ESG scoring firms, but are
partly penalised from excluding certain industries from their investment universe.
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Introduction

Over the last few years, there has been a significant increase in the interest in
environmental, social and governance (ESG) investing.” The data quality on ESG
factors has become progressively better and the coverage significantly broader
than in the recent past. As a quantitative research team we have seen a significant
increase in the number of gquestions that we receive from our client base regarding
the value-add of ESG data and regarding the various ways that this type of data
could be used while constructing systematic equity strategies.

The broad shift towards ESG investing is primarily driven by two key reasons;
financial and non-financial (for an interesting discussion see Amenc, Christiansen,
Goltz and Gautam, 2016).

On the financial aspect of ESG, there is an open question as to whether investing
in stocks with high ESG scores leads to outperformance. To put it differently, is
there an ESG premium? If there is one, does it constitute compensation for bearing
exposure to some type of systematic risk?

The non-financial aspect of ESG is directly related to the ethical impact of
investing. One can argue that investing in responsible corporates should put price
pressure to the less responsible corporates, hence incentivising them to reform. In
the longer term, these dynamics can lead towards more socially responsible, ethical
and environmentally friendly corporate business models, with the respective
benefits for society, the economy and the environment.

Without undermining the importance of both aspects of ESG, our focus — being a
guantitative research team — is to provide insights on the financial one. In this issue
of the ARM we review four recently published papers that focus on the broad
topic of incorporating ESG data into equity factor investing (see Figure 1).
Additionally, we ask Julie Hudson, the Head of the UBS Global Sustainability team,
to share her views; see pages 11-12 of the report.

Figure 1: Papers on ESG

The interest in ESG investing has
recently intensified

Is there an ESG return premium?

The ethical impact of investing

"ESG Integration in Investment Management: Myths and Realities"
Sakis Kotsantonis, Chris Pinney and George Serafeim

"ESG for All? The Impact of ESG Screening on Return, Risk, and Diversification”
Tim Verheyden, Robert Eccles and Andreas Feiner

"Can ESG add alpha? An analysis of ESG Tilt and Momentum strategies"

Zoltan Nagy, Altaf Kassam and Linda-£Eling Lee

"Classifying and measuring the performance of Socially Responsible Mutual Funds"
Meir Statman and Denys Glushkov

Journal of Applied Corporate Finance, Vol. 28, No. 2, 2016

Journal of Applied Corporate Finance, Vol. 28, No. 2, 2016

Journal of Investing, Vol. 25, No. 2, 2016

Journal of Portfolio Management, Vol. 45, No. 2, 2016

Source: UBS.

' Even though ESG investing can be considered synonymous to Socially Responsible Investing
(SRI), it is — in fact — a much wider term that encompasses the actual consideration of ESG
factors in the investment process and stock selection, as opposed to SRI that has been
traditionally associated with negative screening.

Academic Research Monitor 14 December 2016

JUBS 2



"ESG Integration in Investment Management: Myths and
Realities”

by Sakis Kotsantonis, Chris Pinney and George Serafeim

There are several misconceptions around the value-add of ESG criteria in
investment decisions. With their recent paper, Sakis Kotsantonis, Chris Pinney and
George Serafeim highlight six myths about ESG investing and subsequently refute
them. This paper is not a core research paper, but instead it is more of an essay
that discusses various features of ESG. We subsequently state the six myths and
briefly review the arguments of the authors in their efforts to refute them.

Myth #1: The net financial effect of corporate efforts to address environmental
and social issues is the reduction of corporate returns on operating capital and,
along with them, long-run shareholder value, and so, although ESG makes
investors feel good, it effectively asks them to accept lower returns on investment.

There is no doubt that addressing social or environmental issues can be very costly
for a company. The critical question is whether such a shareholder investment can
turn out to be of competitive advantage for the company and therefore become
recognised by investors. The authors outline a number of examples of corporate
social and environmental policies that have been actually shown to increase
corporate cash flows or shareholder value.

However, the question of systematic superior stock performance as a result of such
policies remains open. The authors argue that that the main reason why the myth
persists is closely related to the lacklustre performance of SRI funds, and also to the
fact that the ESG integration in their investment process is typically done via
"exclusionary screening". That is, companies with the worst ESG scores are
typically screened out of an investable universe before any investment decision is
made; this ESG screening process is the main focus of the second paper that we
reviewed for this ARM by Verheyden, Eccles and Feiner (2016); see page 6.

The authors argue that such an ESG negative screening methodology cannot
capture the value added by the various sustainability initiatives across companies
and most importantly across industries. Using evidence from Khan, Serafeim and
Yoon (2016), the authors argue in favour of a distinction between "material" and
"immaterial" ESG issues, in line with the definitions of the Sustainability
Accounting Standard Board (SASB). To give an example, it is of critical importance
for a company specialising in fossil fuels to manage its environmental impact
("material" ESG issue), as opposed to — for instance — financial institutions
("immaterial" ESG issue). Conversely, marketing or advertising is significantly more
important for the latter.

Using data for 2,000 U.S. companies between 1993 and 2013, Khan et al. (2016)
show that companies that make significant investments in material ESG issues (for
their respective industry) experience high growth in profit margins and superior
risk-adjusted stock returns. Conversely, companies that make significant
investments in immaterial ESG issues show no sign of outperformance (and at
times might also underperform).

All'in all, the authors of the current paper argue that it is crucial to identify the ESG
issues that have a material impact for the long-run value of a firm or an industry as
opposed to agnostically screening out companies based on a broad ESG score.

Integrating ESG issues in
corporate financial decision-
making can be costly...

...but this could be an artefact of
the perspective

Material vs. immaterial ESG issues

Investment in material ESG issues
leads to profitability and superior
risk-adjusted performance

Which ESG issues are material?
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Myth #2: ESG is well on its way to being integrated into mainstream investment
management and capital markets with over $60 trillion in assets now subscribed to
the Principles for Responsible Investment established by the UN (UNPRI).

There is a thin line, the authors argue, between signing the United Nations
Principles for Responsible Investment (UNPRI) and the actual ESG integration in the
investment process. As the authors highlight, UNPRI signatories only commit to
behaving in line with a set of principles on responsible investing, but this is not
synonymous to actual ESG integration in their investment decisions.

Based on the annual report of the Global Sustainable Investment Alliance (GSIA),
the total size of the global sustainable investment market is roughly $21.4 trillion
(at the end of 2014), which falls short of the total AUM of UNPRI signatories ($60
trillion). The authors identify two reasons for this discrepancy. First, not all UNPRI
signatories fully comply with the underlying principles or have not yet completed
their ESG integration process. Second, UNPRI signatories have the freedom to
choose how much of their AUM is subject to ESG integration.

All in all, the authors argue that "we are still a long way from seeing ESG
integrated into models that drive most mainstream investment decision-making".

Myth #3: Companies have little if any ability to influence the kinds of investors
who buy their company’s shares. And because the main focus of the vast majority
of investors is near-term reported earnings, with holding periods—and presumed
time horizons—ranging from three months to a year, corporate managers are
often forced by market pressures to sacrifice sustainability goals to meet quarterly
earnings targets.

The investor base is largely fragmented and contains several groups of investors
that differ greatly in terms of investment style, investment horizon and holding
period. The authors use the following classification of US institutional investors?: (a)
"transients": investors with short holding periods and high turnover, (b) "quasi-
indexers": investors with broadly diversified portfolios, longer holding periods and
low turnover, and (c) "dedicated holders": investors with concentrated portfolios
and long holding periods.

ESG integration in corporate decision-making is more likely to create shareholder
value in the longer run, which might cause adverse incentives for corporate
managers that want to meet short-term objectives, like quarterly earnings targets,
especially if the investor base is more tilted towards "transients".

The critical question, following the above, is whether corporate managers have the
ability to attract different types of investors using particular management policies.
If this is the case, then managers that aim to incorporate ESG in their investment
process would be willing to attract more "dedicated holders", as these are
targeting longer-term performance at the expense of potential misses of short-
term objectives. The authors highlight two recent academic papers by Knauer and
Serafeim (2014) and Serafeim (2015), which show that companies that adopt
more integrated reporting? do actually attract longer-term investors. They therefore
have a clear opportunity to employ policies (e.g. ESG integration) that lead to long-
term profitability and stock performance, hence refuting the myth in question.

2 The classification has been developed by the Wharton accounting Professor Brian Bushee.
3 Integrated reporting entails a periodic integrated report and related communications by an
organisation on aspects of value creation; see Serafeim (2015).

Companies can actually attract

longer-term investors
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Myth #4: It is nearly impossible to do good fundamental analysis taking into
account ESG data because the data infrastructure is really lacking.

This is possibly the most frequent concern relating to the use of ESG factors in the
investment process. How good is the data? What is the coverage?

The authors do agree that the quality and coverage of ESG data is not yet
comparable to financial data, however, they argue that there has been
“"tremendous" progress in the last few years on that front. This progress has been
driven by a number of factors: (a) the investor interest in ESG data has intensified,
(b) stock exchanges have started introducing listing requirements related to ESG
reporting, (c) the number of ESG data providers has significantly increased and (d)
regulators have been introducing directives on ESG disclosure.

All the above constitute evidence in favour of improved quality and coverage of
ESG data. However, it must be stressed that there are still some challenges ahead
for the end investor. One relates to the actual identification of the ESG factors that
are "material" (see the discussion for Myth #1 above) for financial performance.
Another one relates to the lack of a standardisation framework on the definition of
ESG metrics. Several undergoing initiatives (like SASB) are expected to help in this
regard.

Myth #5: ESG is only about managing risk and reducing costs.

The authors argue that ESG integration is not just a way to improve efficiencies in
order to reduce costs and manage risk, but it can certainly lead to value creation.
To support this view, the authors briefly discuss a number of specific examples of
firms that employed ESG integration in their decision-making process and have
achieved long-term value; see the paper for the examples.

Myth #6. Consideration of ESG factors in investment portfolio construction is
contrary to fiduciary duty.

The authors quote a 2008 Employee Retirement Income Security Act (ERISA)
bulletin by the U.S. Department of Labor that argues that fiduciaries should not
make investment decisions that take into account "any factor outside the
economic interest of the plan". The fact that ESG factors are generally considered
as non-economic can raise concerns against their integration in investment
decisions, as this could theoretically compromise the fiduciary duty to "protect the
financial interest of their beneficiaries".

Even though, strictly speaking, the above argument bears some validity, the
authors argue that ESG factors should no longer be considered as being "non-
economic”. Conversely, the challenge (as already outlined in our discussion of
Myth #1) is to identify the relevant ESG factors for each particular industry that
investment managers invest in. The lack of industry standards in ESG reporting is
certainly an obstacle towards this objective, and the authors highlight the
importance of developing such standards, quoting a more recent bulletin (October
2015) of the U.S. Department of Labor that states that the 2008 bulletin had
"unduly discouraged fiduciaries from considering ETls and ESG factors".

ESG data is getting progressively

better

The challenges ahead

ESG integration can certainly lead

to value creation
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"ESG for All? The Impact of ESG Screening on Return, Risk,
and Diversification"

by Tim Verheyden, Robert Eccles and Andreas Feiner

Tim Verheyden, Robert Eccles and Andreas Feiner explore whether a portfolio
manager would be at a disadvantage in terms of performance, risk and
diversification if he/she were to start from a universe that has been already
screened based on ESG criteria.

The paper presents an empirical analysis for two equity universes: (a) "Global All":
large and mid-cap stocks across 23 developed and 23 emerging countries that
jointly account roughly for 85% of the global equity universe; (b) "Global
Developed Markets": the developed market subset of "Global All", which
accounts roughly for 85% of the global developed equity universe.

The ESG screening is applied twice a year (in May and November) and is conducted
on a sector-neutral basis. Any stocks without the necessary ESG information are
excluded from the universe. The sample period is between January 2010 and
December 2015, as prior to January 2010 the data coverage/availability is not
great. The ESG data is from Sustainalytics.

The ESG-screened portfolios are constructed using the following criteria:

e A company is excluded from the universe at each rebalance date if it belongs
at the bottom 10% or 25% of the stocks with the worst ESG score in its
sector. The rule does not apply if a company has exhibited an improvement in
its ESG score over the recent three to six months, as this indicates a
significant effort to improve its ESG performance.

e A company is excluded from the universe at each rebalance date if it violates
at least one of the 10 United Nations principles of responsible business
(provisions for human rights, labour rights, environment, and anti-corruption).

The companies that are screened out increase as we move from developed to
emerging markets, potentially driven by data availability. The Pacific Rim (Australia
and New Zealand) has the smallest number of exclusions, followed by Europe and
North America. As for sectors, the communications sector has the smallest number
of exclusions, whereas energy and non-energy minerals have had the largest.

The empirical evidence shows that all ESG-screened portfolios have performed very
similarly to their respective underlying benchmarks, if not slightly outperforming
them. Excluding the bottom 10% (for both universes) or 25% of stocks (only for
the "All" universe) based on ESG ranking is shown to have a small benefit in terms
of increasing the average return and reducing the volatility, hence improving the
risk-adjusted performance of the portfolio (most likely statistically insignificant
though; the paper does not report the statistical strength of the results). These
small benefits seem to be primarily driven by the fact that the stocks in the
screened universe exhibit less downside risk compared to the entire population.
Put differently, the findings of the paper show that — at the very least — there is no
performance penalty from screening out low ESG-scoring firms of each industry.

Interestingly, the authors argue that the above benefits do not come with a
significant impact in diversification (as measured by the diversification ratio of
Choueifaty and Coignard, 2008). They argue that any reduction in the
diversification ratio (which comes by construction due to the smaller number of
stocks) is more than offset by the increase in the excess risk-adjusted returns.

The implications of a preliminary
ESG screening on an equities

universe

Two broad equity universes

The ESG screening process;
excluding the bottom-ranked

companies

ESG-screened portfolios

outperform their respective

benchmarks
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"Can ESG add alpha? An analysis of ESG Tilt and
Momentum strategies"

by Zoltan Nagy, Altaf Kassam and Linda-Eling Lee

In their recent paper, Zoltan Nagy, Altaf Kassam and Linda-Eling Lee investigate the
alpha-generating potential of two ESG-related portfolios; "ESG tilt" and "ESG
momentum". The former is a strategy which overweights stocks with higher ESG
ratings, the latter strategy overweights stocks whose ESG score has improved. The
objective of both is to improve the overall ESG score relative to a benchmark.

The analysis is motivated by the conviction that a relationship between ESG scores
and future stock returns exists. It is therefore supposed that those stocks which
rank favourably according to an ESG score system are better prepared to weather
"ESG-related risks" and able to benefit from "ESG-related opportunities”.

The two ESG strategies proposed are both based on an investment universe
consisting of stocks in the MSCI World Index. The sample period runs from
February 2007 to March 2015 (for ESG momentum the sample period starts one
year later) and rebalancing is carried out on a monthly basis. The Barra Global
Equity risk model (GEM3S) is used for performance attribution. The following
constraints are applied to both strategies:

e 2.5% bound on tracking error

e 8% turnover limit

e +/- 5% country tilt bounds relative to the benchmark

e 5% upper bound on weights

e 2% maximum deviation of weights from the respective benchmark weight.

The construction of the two ESG-related strategies uses ESG scores (for ESG tilt) or
change in ESG scores over the past 12 months (for ESG momentum) to overweight
or underweight stocks. Both portfolios are shown to (a) outperform MSCI World
during the aforementioned sample period and (b) achieve an overall improvement
in their ESG score; 4 points for the ESG tilt portfolio (score of 9.8 versus 5.8 for the
benchmark) and 1.7 points for the ESG momentum portfolio (score 7.4 versus 5.7).

Focusing on the ESG tilt portfolio, the authors find that, whilst approximately 90%
of the portfolio's active risk is stock-specific, the largest proportion of active return
is attributed to style factors. This is primarily driven by three factors: residual
volatility, size and non-linear size (mid-cap), and earnings yield. More specifically,
stocks with high ESG scores tend to be mid-cap and have low idiosyncratic
volatility and low earnings yield (i.e. expensive).

The story is slightly different for ESG momentum. In this case, the largest
contributor to both active risk and active return has been stock-specific. In
addition, whilst exposure to styles has still been high (mainly coming from
exposure to size and price momentum), a greater proportion of performance is
due to industry and country bets compared to ESG tilt.

Regarding overall performance, the total active return for ESG momentum has
been more than double that of ESG tilt. In other words, ESG score improvement is
more strongly related to future performance than just the level of the ESG score.

Overall, this analysis demonstrates that it is possible to construct a portfolio based
on ESG scores that can outperform the benchmark whilst not deviating excessively
from the benchmark composition. We provide a simple empirical backtest below.

ESG Tilt and ESG Momentum

Outperforming the benchmark
and improving the overall ESG

score

Stocks with high ESG score are
generally expensive and have low

idiosyncratic volatility

Total active return earned from
ESG momentum is more than

double that of ESG tilt

Academic Research Monitor 14 December 2016

S UBS 7



A simple empirical exercise

As an illustrative example, we have constructed a market-cap-weighted portfolio of
the top 10 ESG stocks in the MSCI World Index as of end of November 2016 (see
the latest factsheet for MSCI ESG World Index) and compared its historical
performance to the underlying index.4 It is obvious that there is forward-looking
bias in this analysis, as the ranking information only becomes available at the end
of the sample period. For this reason, the results that follow should only be
considered as an illustrative example of the performance of high-ranked ESG
stocks as opposed to an actual back-test. Figure 2 reports the top ESG ranked
stocks at the end of November 2016 and Figures 3 and 4 present the performance
of the portfolios over the last year.

Figure 2: Top MSCI World ESG Constituents

Security Name Country Industry
Microsoft Corp us MSCI Information Technology
Johnson & Johnson us MSCl Health Care
Alphabet Inc-d A us MSCI Information Technology
Procter & Gamble Co/the us MSCI Consumer Staples
Verizon Communications Inc us MSCI Telecommunication Services
Coca-Cola Co/the us MSCI Consumer Staples
Intel Corp us MSCI Information Technology
Merck & Co. Inc. us MSCl Health Care
Roche Holding Ag-genusschein CH MSCI Health Care
Novartis Ag-reg CH MSCI Health Care

Source: MSCI. The table lists the 10 constituents in MSCI Developed World which ranked the highest according
to an overall ESG score. The rankings are as of Nov 30" and are listed in the index factsheet online
(https://www.msci.com/documents/10199/db88cb95-3bf3-424c-b776-bfdcca67d460).

Figure 3: Top 10 ESG Stocks vs. MSCI Developed World Figure 4: Performance Statistics
115 TOP10VW  MSCI Dev. World
110
105 Return (%) 9.57 4.22
100 Volatility (%) 12.44 13.05
95
90 Top 10 ESG (Cap-weighted) Skewness 0.24 -0.79
——— MSCI Developed World
85 . e e e e g T T Max Drawdown (%) 8.87 13.03
N> A0 D A0 A0 A0 AD A0 AO A0 AD A
eC T B T (@9 (0 gt Y W WY T 08 e oY oV
O AN O N B e 0P Sharpe Ratio 0.77 0.32

Source: UBS Quantitative Research. The plot presents the performance of a value-weighted Source:

UBS Quantitative Research. The table presents

portfolio consisting of the top 10 ESG-ranked stocks in MSCI Developed World as of November performance statistics for the value-weighted (VW) top 10 ESG-
2016. Cumulative returns, over the same period, for MSCI Developed World index are also shown. ranked stocks in MSCI Developed World and the MSCI
Developed World Index. Sample period: Dec. 2015 — Nov. 2016.

Acknowledging the forward-looking bias aspect of the analysis, it is obvious that
the high-ESG stocks have significantly outperformed the benchmark index,
achieving higher return, lower volatility, positive skewness and lower maximum
drawdown. This illustrative result motivates further exploration in stock selection
centred around ESG scores. We leave this for future research.

4 This analysis has been conducted following written permission by MSCI. For further
information, please see MSCI ESG Research: https://www.msci.com/research/esg-research
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"Classifying and measuring the performance of socially
responsible mutual funds"

by Meir Statman and Denys Glushkov

The absence of clear criteria to distinguish socially responsible (SR) from
conventional mutual funds makes it difficult to classify funds as SR and measure
the effect of social responsibility on the investment performance. In their recent
paper, Meir Statman and Denys Glushkov address these issues and develop a
model that could help resolving them. In particular, the authors extend the Carhart
(1997) four-factor model (market, small-large, value-growth and momentum) by
adding two social responsibility factors:

e Top Minus Bottom (TMB), which ranks companies according to their
strengths and concerns on five ESG-related criteria: employee relations,
community relations, environmental protection, diversity and products. The
long (short) side of the TMB factor is a value-weighted portfolio consisting of
companies that belong to the top (bottom) third of companies in at least two
of the five criteria and not in the bottom (top) third of any criterion.

e Accepted Minus Shunned (AMS), which is the difference between the returns
of stocks commonly accepted in SR funds and those that are typically avoided.
Shunned companies are those with operations in the tobacco, alcohol,
gambling, military, firearms and nuclear industries. The long (short) side of the
AMS factor is a value-weighted portfolio of accepted (shunned) stocks.

The data used to construct the two SR factors is obtained from the MSCI ESG
database and consists of 4,904 US equities for the period between 1991 and
2011. A further screen is applied to filter out companies that have zero strengths
or concerns on three or more of the social responsibility criteria, which produces a
sample consisting of 17,180 company-year observations. The year-end scores are
matched with monthly stock returns for the subsequent 12-months (thus resulting
in 96,316 company-month observations).

Over the entire sample period, the TMB factor has had an annualised return of
2.82%, while that of the AMS factor has been at -1.72%, implying that on
average, the top social responsibility stocks outperform the bottom, but the
accepted stocks underperform the shunned. The authors report a negligible
negative correlation between the two factors at -0.04 meaning that the two
factors capture different aspects of SRI.

The paper continues with a discussion of two methods for classifying mutual funds
as socially responsible — the betas method and the contents method, and explores
the correspondence between them.

The betas method ranks funds according to the TMB and AMS factor loadings
(beta). A fund would rank high on the social responsibility scale if it, for instance,
has a high TMB and/or AMS beta. High TMB beta would imply that the fund’s
managers explicitly or implicitly favour stocks with high scores on the five social
responsibility categories, while a high AMS beta would be associated with the
exclusion of shunned companies.

The contents method requires a social responsibility score to be assigned to each
security that a fund holds. It is less biased, but computationally more intensive or
even infeasible if holdings data is not available.

Constructing two new social
responsibility factors

TMB captures the relative
performance of stocks with
strong vs weak ESG features

AMS imposes industry restrictions

Factor performance over the
entire sample period

Classifying SR mutual funds using
two methodologies

The betas method:
A six-factor model is used to rank
mutual funds as SR on a relative basis

The contents method:
What does the fund invest in?
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Based on Spearman correlations, the authors find a significant positive association
between the two methods of fund classification. Although not perfect, this
correspondence gives some confidence that the six-factor model might be a useful
tool for classifying funds, especially if holdings data is unavailable or a large
number of funds are to be ranked. In addition, the factor approach might be able
to identify “hidden” SR funds or point at those whose investment strategy is
inconsistent with their prospectus statements.

To quantify the value-add attributable to socially responsible investing from that
due to other sources (such as managerial skills), the authors compare the output
from the four- and the six-factor model for the conventional S&P 500 index and
two SR ones (KLD 400 and Calvert Social Index). The analysis reveals that the
performance of SR stocks exceed that of conventional, however, the difference
does not appear to be statistically significant, which is consistent with the findings
in earlier studies.

To determine what causes this difference in performance, the authors examine
how the TMB and AMS factors individually affect the performance of mutual
funds. Using a sample of nearly 6,000 active US mutual funds they calculate the
alpha associated with each fund using the four-factor model and estimate its TMB
and AMS betas based on the six-factor model. The funds are then cross-tabulated
according to “high”, “medium” or “low” values of their TMB and AMS betas into
nine groups (three groups by TMB and three by AMS). The average annualised
alpha within the nine groups is calculated and used as a measure of performance

of each category. The conclusions from this analysis are the following:

e For any given level of AMS (“high”, “medium” or “low"), increasing TMB
always improves performance. The incremental changes in average alpha by
moving TMB from “low” to “high” are reported as statistically significant.

e For any level of TMB, increasing AMS seems to have a negative effect on
performance; however, the decrease is not significant.

These findings indicate that the lack of statistically significant differences between
the performance of SR and conventional funds could be due to the investors’
preferences for high TMB and high AMS exposure. In other words, mutual funds
improve their performance by holding companies with strong ESG scores while
imposing further industry restrictions detracts from it, resulting in a small net
positive but insignificant effect.

Classification by the contents
method corresponds well to the
betas method

Measuring SR-related
performance

A more in-depth analysis:
accounting for the TMB and AMS
effects separately

Preference for high TMB and high
AMS stocks is a likely the reason
for lack of significance in the
outperformance of SR funds
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Commentary by the UBS Head of the Global Sustainability Team, Julie Hudson

ESG Investing and ESG Integration — Two Sides of the Same
Coin

This Quant team publication on an important question — whether ESG investing
pays off — happens to have arrived ten years on from a Research Foundation of
CFA Institute Monograph (2006), The Social Responsibility of the Investment
Profession,5 authored by Julie Hudson. It suggests that two important changes are
underway: there seems to be more and better evidence on the subject of ESG and
investment returns; and corporate disclosures needed to support such investment
approaches appear to have improved.

On the first point, the evidence reviewed in Chapter Five of the monograph in
2006, on the performance of ESG and SRI portfolios, was ambiguous. Sometimes,
SRI portfolios outperformed, and sometimes they did not. On average, designing
portfolios with a positive ESG or SRI bias (achieved through a range of different
methodologies) appeared to make no difference. However, ten years on, the
articles under review by our Quant team in this paper identify investment strategies
that lead to outperformance, even if the statistical significance sometimes varies.

On the second point — research costs and disclosures — the 2006 monograph also
observed that if the costs associated with ESG research continued to be relatively
high, and if the company disclosures supporting such work did not evolve, SRI and
ESG would continue to be unreflected in valuations. We think it is likely that
improved disclosure has helped to make it easier to produce insightful research on
the subject of ESG investment. To the point, other work by the UBS Quant team
earlier this year confirms that ESG data has become more readily available due to
changes in reporting. Josh Holcroft recently published on supply chains. He
commented: "Supply chains and network effects are of increasing importance in
the global economy. The recent investor focus on quality and ESG (environmental,
social and governance) has brought unprecedented transparency to the supply
chain and revealed a rich new data source for financial analysis."

However we believe the results described by UBS's quants team in this paper are
potentially reflecting more than operational facts of life such as data and
disclosure. Josh Holcroft, above, refers to parallel developments: a structural shift
in the economy (the greater importance of network effects and supply chains) as
well as increased disclosure. In our view, cultural shifts driven by (among other
things) the shock of the credit crunch, demographics and new technologies are
shifting a number of environmental and social issues so that they are no longer an
overlay, but at the core. To give an example of a similar insight from another team,
the Technology Services ESG Industry Postcard,” on the subject of the sharing
economy, observes: "The rising sharing economy puts environmental and
sustainability debates front and centre."

5 J. Hudson CFA (2006). The Social Responsibility of the Investment Profession (Research
Foundation of CFA Institute).

& Josh Holcroft (2016). How Can Supply Chains Improve Earnings Visibility?, 4% July, 2016.

7 UBS's ESG Industry Postcards originated in the ESG Analyser (2010-2015) and our internal
ESG Analyst Survey. They reflect our view that sound industry knowledge is needed to
understand which ESG issues might be material.

Ten years on, two important
changes...

Change number one: ESG and
investment returns: stronger
evidence.

Change number two: ESG, a
potentially rich data source for
investment research?

These results may be reflecting a
cultural shift, in our view.
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In a third important change over the past decade, we cannot help noticing many
more instances of ESG-relevant content in so-called "mainstream" research. Such
research notes were written because the investment issues they address go beyond
being "material" in an accounting sense. They are better described as structural, or
embedded, in sector business models. Examples include:

= The August 2014 Q-Series, from the Global Utilities, Autos & Chemicals teams,
which asked: "Will solar, batteries and electric cars re-shape the electricity
system?", by Patrick Hummel and team.

= The work on the sharing economy from a number of teams — for example the
Q-Series by Eric Sheridan asking "What is the Scope of the Sharing Economy?"

= Two Q-series on the topic of water risk, one lead-authored by UBS's ESG team,
and one by Simon Powell, Head of Asian Utilities, asking "Is China consuming
too much water to make electricity?"

In a recent note on ESG Integration, we used a diagram to describe a circular
process by means of which ESG issues might be "priced in", alongside many other
market drivers. If we are right about the abovementioned cultural shift, and this
diagram is a fair representation of market ecosystems, we can expect ESG issues to
become increasingly priced in.

Figure 5: Market Mechanics: How Are ESG Issues Priced In?

ESG Integration: Hypothetical Example
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Change number three.
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Valuation Method and Risk Statement

The articles in this document are based on third party research as disclosed in each
piece; however, where this methodology has been applied to a dataset, full
responsibility for its application and/or extrapolation is accepted by the analyst.

Our quantitative models rely on reported financial statement information,
consensus earnings forecasts and stock prices. Errors in these numbers are
sometimes impossible to prevent (as when an item is misstated by a company).
Also, the models employ historical data to estimate the efficacy of stock selection
strategies and the relationships among strategies, which may change in the future.
Additionally, unusual company-specific events could overwhelm the systematic
influence of the strategies used to rank and score stocks.
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For financial instruments admitted to trading on an EU regulated market: UBS AG, its affiliates or subsidiaries (excluding UBS Securities LLC) acts as a market maker or
liquidity provider (in accordance with the interpretation of these terms in the UK) in the financial instruments of the issuer save that where the activity of liquidity
provider is carried out in accordance with the definition given to it by the laws and regulations of any other EU jurisdictions, such information is separately disclosed in
this document. For financial instruments admitted to trading on a non-EU regulated market: UBS may act as a market maker save that where this activity is carried out in
the US in accordance with the definition given to it by the relevant laws and regulations, such activity will be specifically disclosed in this document. UBS may have issued
a warrant the value of which is based on one or more of the financial instruments referred to in the document. UBS and its affiliates and employees may have long or
short positions, trade as principal and buy and sell in instruments or derivatives identified herein; such transactions or positions may be inconsistent with the opinions
expressed in this document.

United Kingdom and the rest of Europe: Except as otherwise specified herein, this material is distributed by UBS Limited to persons who are eligible counterparties
or professional clients. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation
Authority.  France: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France S.A. UBS Securities France S.A. is regulated by the ACPR
(Autorité de Controle Prudentiel et de Résolution) and the Autorité des Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this
document, the document is also deemed to have been prepared by UBS Securities France S.A.  Germany: Prepared by UBS Limited and distributed by UBS Limited and
UBS Europe SE. UBS Europe SE is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht (BaFin). ~Spain: Prepared by UBS Limited and distributed by UBS
Limited and UBS Securities Espafia SV, SA. UBS Securities Espafia SV, SA is regulated by the Comisién Nacional del Mercado de Valores (CNMV). Turkey: Distributed

Academic Research Monitor 14 December 2016 S UBS 18



by UBS Limited. No information in this document is provided for the purpose of offering, marketing and sale by any means of any capital market instruments and
services in the Republic of Turkey. Therefore, this document may not be considered as an offer made or to be made to residents of the Republic of Turkey. UBS AG is not
licensed by the Turkish Capital Market Board under the provisions of the Capital Market Law (Law No. 6362). Accordingly, neither this document nor any other offering
material related to the instruments/services may be utilized in connection with providing any capital market services to persons within the Republic of Turkey without the
prior approval of the Capital Market Board. However, according to article 15 (d) (i) of the Decree No. 32, there is no restriction on the purchase or sale of the securities
abroad by residents of the Republic of Turkey. Poland: Distributed by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce regulated by the Polish
Financial Supervision Authority. Where an analyst of UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce has contributed to this document, the
document is also deemed to have been prepared by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce. Russia: Prepared and distributed by UBS
Bank (O00). Switzerland: Distributed by UBS AG to persons who are institutional investors only. UBS AG is regulated by the Swiss Financial Market Supervisory
Authority (FINMA). Italy: Prepared by UBS Limited and distributed by UBS Limited and UBS Limited, Italy Branch. Where an analyst of UBS Limited, Italy Branch has
contributed to this document, the document is also deemed to have been prepared by UBS Limited, Italy Branch. South Africa: Distributed by UBS South Africa (Pty)
Limited (Registration No. 1995/011140/07), an authorised user of the JSE and an authorised Financial Services Provider (FSP 7328). Israel: This material is distributed by
UBS Limited. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority.
UBS Securities Israel Ltd is a licensed Investment Marketer that is supervised by the Israel Securities Authority (ISA). UBS Limited and its affiliates incorporated outside
Israel are not licensed under the Israeli Advisory Law. UBS Limited is not covered by insurance as required from a licensee under the Israeli Advisory Law. UBS may
engage among others in issuance of Financial Assets or in distribution of Financial Assets of other issuers for fees or other benefits. UBS Limited and its affiliates may
prefer various Financial Assets to which they have or may have Affiliation (as such term is defined under the Israeli Advisory Law). Nothing in this Material should be
considered as investment advice under the Israeli Advisory Law. This Material is being issued only to and/or is directed only at persons who are Eligible Clients within the
meaning of the Israeli Advisory Law, and this material must not be relied on or acted upon by any other persons. Saudi Arabia: This document has been issued by
UBS AG (and/or any of its subsidiaries, branches or affiliates), a public company limited by shares, incorporated in Switzerland with its registered offices at
Aeschenvorstadt 1, CH-4051 Basel and Bahnhofstrasse 45, CH-8001 Zurich. This publication has been approved by UBS Saudi Arabia (a subsidiary of UBS AG), a Saudi
closed joint stock company incorporated in the Kingdom of Saudi Arabia under commercial register number 1010257812 having its registered office at Tatweer Towers,
P.O. Box 75724, Riyadh 11588, Kingdom of Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to conduct securities business
under license number 08113-37.  Dubai: The information distributed by UBS AG Dubai Branch is intended for Professional Clients only and is not for further
distribution within the United Arab Emirates. United States: Distributed to US persons by either UBS Securities LLC or by UBS Financial Services Inc., subsidiaries of
UBS AG; or by a group, subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a ‘non-US affiliate’ ) to major US institutional investors only. UBS
Securities LLC or UBS Financial Services Inc. accepts responsibility for the content of a document prepared by another non-US affiliate when distributed to US persons by
UBS Securities LLC or UBS Financial Services Inc. All transactions by a US person in the securities mentioned in this document must be effected through UBS Securities
LLC or UBS Financial Services Inc., and not through a non-US affiliate. UBS Securities LLC is not acting as a municipal advisor to any municipal entity or obligated person
within the meaning of Section 15B of the Securities Exchange Act (the "Municipal Advisor Rule"), and the opinions or views contained herein are not intended to be,
and do not constitute, advice within the meaning of the Municipal Advisor Rule. Canada: Distributed by UBS Securities Canada Inc., a registered investment dealer in
Canada and a Member-Canadian Investor Protection Fund, or by another affiliate of UBS AG that is registered to conduct business in Canada or is otherwise exempt
from registration. Mexico: This report has been distributed and prepared by UBS Casa de Bolsa, S.A. de C.V., UBS Grupo Financiero, an entity that is part of UBS
Grupo Financiero, S.A. de C.V. and is an affiliate of UBS AG. This document is intended for distribution to institutional or sophisticated investors only. Research reports
only reflect the views of the analysts responsible for the reports. Analysts do not receive any compensation from persons or entities different from UBS Casa de Bolsa,
S.A. de C.V., UBS Grupo Financiero, or different from entities belonging to the same financial group or business group of such. For Spanish translations of applicable
disclosures, please see www.ubs.com/disclosures. Brazil: Except as otherwise specified herein, this material is prepared by UBS Brasil CCTVM S.A. to persons who are
eligible investors residing in Brazil, which are considered to be: (i) financial institutions, (i) insurance firms and investment capital companies, (iii) supplementary pension
entities, (iv) entities that hold financial investments higher than R$300,000.00 and that confirm the status of qualified investors in written, (v) investment funds, (vi)
securities portfolio managers and securities consultants duly authorized by Comissao de Valores Mobiliarios (CVM), regarding their own investments, and (vii) social
security systems created by the Federal Government, States, and Municipalities. Hong Kong: Distributed by UBS Securities Asia Limited and/or UBS AG, Hong Kong
Branch. Singapore: Distributed by UBS Securities Pte. Ltd. [MCI (P) 007/09/2016 and Co. Reg. No.: 198500648C] or UBS AG, Singapore Branch. Please contact UBS
Securities Pte. Ltd., an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110); or UBS AG, Singapore Branch, an exempt financial adviser under
the Singapore Financial Advisers Act (Cap. 110) and a wholesale bank licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of
Singapore, in respect of any matters arising from, or in connection with, the analysis or document. The recipients of this document represent and warrant that they are
accredited and institutional investors as defined in the Securities and Futures Act (Cap. 289). Japan: Distributed by UBS Securities Japan Co., Ltd. to professional
investors (except as otherwise permitted). Where this document has been prepared by UBS Securities Japan Co., Ltd., UBS Securities Japan Co., Ltd. is the author,
publisher and distributor of the document. Distributed by UBS AG, Tokyo Branch to Professional Investors (except as otherwise permitted) in relation to foreign exchange
and other banking businesses when relevant. ~ Australia: Clients of UBS AG: Distributed by UBS AG (Holder of Australian Financial Services License No. 231087).
Clients of UBS Securities Australia Ltd: Distributed by UBS Securities Australia Ltd (Holder of Australian Financial Services License No. 231098). This Document contains
general information and/or general advice only and does not constitute personal financial product advice. As such, the Information in this document has been prepared
without taking into account any investor’s objectives, financial situation or needs, and investors should, before acting on the Information, consider the appropriateness
of the Information, having regard to their objectives, financial situation and needs. If the Information contained in this document relates to the acquisition, or potential
acquisition of a particular financial product by a ‘Retail’ client as defined by section 761G of the Corporations Act 2001 where a Product Disclosure Statement would be
required, the retail client should obtain and consider the Product Disclosure Statement relating to the product before making any decision about whether to acquire the
product. The UBS Securities Australia Limited Financial Services Guide is available at: www.ubs.com/ecs-research-fsg. New Zealand: Distributed by UBS New Zealand
Ltd. UBS New Zealand Ltd is not a registered bank in New Zealand. The information and recommendations in this publication are provided for general information
purposes only. To the extent that any such information or recommendations constitute financial advice, they do not take into account any person’s particular financial
situation or goals. We recommend that recipients seek advice specific to their circumstances from their financial advisor. Korea: Distributed in Korea by UBS Securities
Pte. Ltd., Seoul Branch. This document may have been edited or contributed to from time to time by affiliates of UBS Securities Pte. Ltd., Seoul Branch. Malaysia: This
material is authorized to be distributed in Malaysia by UBS Securities Malaysia Sdn. Bhd (Capital Markets Services License No.: CMSL/A0063/2007). This material is
intended for professional/institutional clients only and not for distribution to any retail clients. India: Distributed by UBS Securities India Private Ltd. (Corporate Identity
Number U67120MH1996PTC097299) 2/F, 2 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India) 400051. Phone: +912261556000. It
provides brokerage services bearing SEBI Registration Numbers: NSE (Capital Market Segment): INB230951431, NSE (F&O Segment) INF230951431, NSE (Currency
Derivatives Segment) INE230951431, BSE (Capital Market Segment) INB0O10951437; merchant banking services bearing SEBI Registration Number: INM0O00010809 and
Research Analyst services bearing SEBI Registration Number: INHO00001204. UBS AG, its affiliates or subsidiaries may have debt holdings or positions in the subject
Indian company/companies. Within the past 12 months, UBS AG, its affiliates or subsidiaries may have received compensation for non-investment banking securities-
related services and/or non-securities services from the subject Indian company/companies. The subject company/companies may have been a client/clients of UBS AG, its
affiliates or subsidiaries during the 12 months preceding the date of distribution of the research report with respect to investment banking and/or non-investment
banking securities-related services and/or non-securities services. With regard to information on associates, please refer to the Annual Report at:
http://www.ubs.com/global/en/about_ubs/investor_relations/annualreporting.html

The disclosures contained in research documents produced by UBS Limited shall be governed by and construed in accordance with English law.

UBS specifically prohibits the redistribution of this document in whole or in part without the written permission of UBS and UBS accepts no liability whatsoever for the
actions of third parties in this respect. Images may depict objects or elements that are protected by third party copyright, trademarks and other intellectual property
rights. © UBS 2016. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.
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