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Abstract

Corporations have largely grown in size over the last two centuries, and so did
their impact on the external environment. The development of the firm beyond
anything imagined called for a redefinition of its role in the society: the firm was
required to act in a socially responsible fashion and distance itself from the sole
objective of profit-maximization. In light of this new role, many have attempted
to measure corporate social performance and link it to financial success, although
often with poor results. With the rise of ESG reporting in the early 2000s, a
growing body of research documented a non-negative relationship between ESG
and financial performance. This paper found evidence supporting a negative ESG

premium, although questioning the reliability of ESG data.
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Introduction

Corporate Social Responsibility (CSR) has become a focal point in today’s busi-
ness landscape, reflecting a growing recognition of the broader responsibilities that
corporations hold beyond purely economic interests. The concept of CSR encom-
passes the idea that businesses should not only strive for financial profitability but
also actively contribute to society’s well-being and environmental sustainability.
This paper delves into the world of CSR, exploring its historical evolution, philo-
sophical foundations, and its intricate relationship with financial performance.

Chapter 1 sets the stage by delving into the roots of CSR, tracing its evolution
from the Laissez-Faire capitalism to the modern stakeholder theory.

Chapter 2 takes a closer look at the relationship between CSR and financial
performance. It examines early attempts to link CSR activities with economic
profitability and explores the challenges and ambiguities associated with measuring
Corporate Social Performance (CSP). The chapter continues by investigating the
rise of ESG, highlighting its transformative impact on non-financial disclosure;
further, it elaborates on the most recent studies that attempted to link ESG to
financial performance.

Chapter 3 focuses on the methodology employed in this study. It delineates the
univariate and multivariate cross-sectional models used to analyze the relationship
between ESG factors and financial performance.

Chapter 4 delves into the heart of the analysis, presenting a comprehensive in-
vestigation of the ESG premium. It provides a focus on the data sources, including

ESG scores and stock characteristics, and elaborates on the results of the research.






Chapter 1
Corporate Social Responsibility

This chapter introduces the evolving perspective on corporate social responsibility
(CSR) and its impact on the role of businesses in society. A first discussion on
the Laissez-Faire theory sheds light on the philosophical framework under which
firms first developed as economic institutions, emphasizing their sole role in the
economy as profit-making entities. Contrary to the belief of [Friedman| (1970) on
“The social responsibility of business is to increase its profits”, the chapter con-
tinues by developing on the new social requirements the society was demanding
from corporations and the lack of a managerial framework that could match so-
ciety’s expectations. Following from the statement of Committee for Economic
Development (CED), according to which ”business exist to serve society” (CED,
1971}, p.16), it became clear that businesses had to be more involved in the societal
issues, and failing to do so could undermine their future success. Lastly, a new
economic paradigm known as stakeholder theory is presented as an alternative
to the traditional approach which focused exclusively on the profit-motive while
neglecting the other business responsibilities towards the society. The new social
contract between the society and corporations allowed for a reinterpretation of the
role of the firm, now regarded as an economic institution highly interconnected
with the society, with the function of representing all stakeholders interests by

means of a corporate strategy inclusive of the society’s needs.



1.1 The Laissez-Faire economy

From French, Laissez-Faire means ’let you do’. The Laissez-Faire philosophy was
an economic theory born in the 18 century which targeted free-competition as
the key to achieve the greater good for the society. In the historical review of
Laissez-Faire doctrine conducted by Viner| (1960), he explained how the increas-
ing faith in the scientific method during the Enlightenment brought the man and
its rationality at the center of the discussion. Furthermore, he pointed out that the
quest for Truth during that period was driven by the belief of a "natural order”
of things; this seminal thought shaped the idea of a self-regulating market as the
best way to achieve the social outcome. Indeed, early economistd]| thought that
the natural order of things could be achieved only if the rational man was free
to act (this is the reason why the Laissez-Faire term was adopted). In turn, it
followed that the market could be efficient only if government’s intervention was
bounded to a small set of actions with very limited impact on the economic sys-
tem. In an efficient free-market system crowded by firms serving their self-interest,
Adam Smith’s invisible hand?|could do the job of guaranteeing the greater good by
weeding out bad market players, while rewarding good (i.e. profitable) companies.
It is in such historical background that corporations developed their first role in the
society as self-interest seeking economic institutions. Indeed, thanks to a market
mechanism that took care of the social responsibility of business by transforming
selfish efforts into the greater social good, firms were freed from taking any re-
sponsibility other than being financially successful.

In this regard, the |CED| (1971) published a statement where it analyzed the devel-
opment of corporations in the society. Asserting that ”business functions by public
consent, and its basic purpose is to serve constructively the needs of society-to the
satisfaction of society” (CED, (1971, p.11), the CED explained how the Laissez-

Faire economy worked remarkably well in accommodating the society’s demand

'Known as Physiocrats, these French economists first attempted to apply the scientific
method in the discipline of economics. [Viner| (1960) attributes to them one of the major
contributions to the Laissez-Faire doctrine

2The term first appeared in The Wealth of Nations by Adam Smith. It refers to the
unseen forces of the free-market competition that drive self-interests of individuals into
the necessary social outcome.



for economic growth, delivering substantial wealth creation and better life quality
by providing job and goods; this was what the society desired from corporations
at the time.

However, society’s needs have changed and it became clear that the Laissez-Faire

doctrine did not fit the new expectations on the economic system.

1.2 The Philosophical Vacuum

The beginning of the 20" century witnessed the significant changes to the world
economy. Nationalism was seen as the remedy during a period of political turmoil,
where centralized state planning took over Laissez-Faire free-market, as pointed
out in 7 The Great Transformation” by Karl (1944). In parallel, corporations
were getting bigger and gaining increasingly more power, so that the ” Limits to
Growth” became more evident to the society, up to a point where the economic
growth implied by the capitalistic free-market system was deemed unsustainable
(Meadows et al, [1972)). Therefore, if under the Laissez-Faire corporations did not
have to take on the burden of social responsibility, |Frederick| (1960]) argued that the
new political framework, along with an always increasing power of corporations,
marked the collapse of the Laissez-Faire and called for a redefinition of the social
responsibility of business which now have a significant impact on the society. Yet,
after reviewing the five main currents of thought since the 1950, ranging from the
idea of business responsibility as a voluntary act by the corporate manager to the
faith in Christian Ethics providing a framework of good and ethical behavior by
corporations, Frederick (1960) argued that all perspectives on social responsibility
failed to acknowledge the predominantly self-interest seeking purpose of businesses,
where the executives’ actions were defined largely in terms of private gain and did
not account the value of achieving the social outcome. In detail, he targeted the
issue of a lack of a framework for corporate social responsibility as a philosophical

vacuum.



1.3 A framework for CSR

”With great power comes great responsibility” (Lee & Ditko, 1962, p.14): in few
words, this is the CED| (1971) perspective on the implications of the development
of corporations ”beyond anything imagined by the early economists” (CED) (1971},
p.17). Indeed, the enormous growth of businesses in terms of market size and
power as well as impact on society called for a redefinition of the social contract of
firms. The Laissez-Faire economy was a paradigm that could no longer provide ref-
erence for proper corporate action, given the decay of the free-market system; the
mechanism through which the pursuit of selfish interest by business was channeled
in the promotion of a greater good was broken as soon as society’s needs changed
and government took a central role in world economies, according to [Frederick
(1960) and |CED| (1971). Further, another major change occurred when businesses
were regarded no longer as transitory in the economy, rather they were thought
as permanent institutions. This new perspective allowed executives to rethink of
the business priorities and orient them towards longer-term goals; for example, it
became clear that a successful institution had to invest on its employees to ensure
its success in the future. Under such circumstances, profitability was seen no more
as the ultimate goal, but as a necessary step towards the achievement of broader
ends (CED) 1971).

1.3.1 Redefining the role of the firm: a hierarchy of re-
sponsibilities

As a consequence of the widespread criticism according to which corporations
played a significant role in the deterioration of the environment while being indif-
ferent to the societal problems, the CED) (1971]) acknowledged the need to define a
new social contract in which corporations matched the social expectations from the
public. Most remarkably, it proposed one of the first framework of CSR in an at-
tempt to develop a corporate strategy now more inclusive of the public needs. The
newly created framework (Figure identified the responsibilities of corporations

with three concentric circles:

e The inner circle involved the basic responsibilities of the firm essential to



achieve an efficient functioning of the economic system, and hence job and

wealth creation as well as the supply of goods;

e The intermediate circle had to do with the recognition of the changing prior-
ities of the society, now demanding a higher commitment to the achievement

of social equality as well as preservation of the environment;

e The outer circle laid in the active commitment of corporations in improving
the external environment. While public institutions often failed to produce
effective legislation in time, large corporations (but not only them) had the
capabilities to make a critical difference in anticipating, dealing with and
solving societal issues. This approach will be further developed by |Burke &
Logsdon (1996) as the ”proactive” approach of strategic CSR.

Proactive

Social

Source: |(CED| (1971)
Figure 1.1: A first CSR framework

Another significant contribution was provided by |Carroll (1979), who came up
with the first unified definition of CSR:

The social responsibility of business encompasses the economic, legal,
ethical and discretionary expectations that society has of organizations

at a given point in time (Carroll, 1979, p.500)



In a similar fashion to the (CED| (1971), |Carroll et al. (1991)) developed on the
previous definition of CSR to provide a framework consisting in a four-step pyra-
mid of social responsibilities, depicted in Figure [[.2] It can be observed that the

PHILANTHROPIC
Responsibilities

Be a good corporate cilizen.
Contribute resources
to the community;
improve quality of life.

ETHICAL
Responsibilities

Be ethical.
Obligation to do what is right, just,
and fair. Avoid harm.

LEGAL
Responsibilities

Obey the law.
Law is society’s codification of right and wrong.
Play by the rules of the game.

ECONOMIC
Responsibilities

Be profitable.
The foundation upon which all others rest.

Source: |Carroll et al.| (1991)

Figure 1.2: The Pyramid of CSR

Economic responsibilities were represented as the first layer of the pyramid, and
acted as the basement for all the others. It was so because first of all businesses
were economic organizations with the scope of providing goods and services to the
society, and being profitable was a key responsibility towards the achievement of
this and all the other goals (clearly, without profits there would be no business).
Immediately after came the Legal responsibilities, which were thought in a close
relationship with the economic function of the firm, although represented on a dif-

ferent layer. This type of responsibilities encompassed the minimum requirements

to operate in the market and "reflect[ed] a view of codified ethics” (Carroll et al.,



1991}, p.41). The next two steps of the pyramid were intended for the inclusion of
the new social responsibilities the society desired corporations to take on. Ethical
responsibilities, represented as the third step, included the accepted rules not yet
codified into law. For a corporation, these might have included being aware of the
environmental impact of the business in an effort to reduce the harm produced;
even though not yet codified into law, pollution is clearly a negative externality
that makes everyone worse-off. The fourth and final step of corporate social re-
sponsibilities consisted in the Philanthropic responsibilities, defined as the business
effort in being a good corporate citizen[| within the community. The distinction
between ethical and philanthropic responsibilities was an essential contribution of
the framework. In detail, the author made clear that firms cannot be deemed so-
cially responsible if they are just a good corporate citizen within the community:
while being socially responsible involves meeting society’s expectations of moral
behavior, philanthropic efforts could be though as an add-on, because they repre-
sented a desired outcome, but were not expected in a moral way (Carroll et al.,
1991]).

Far from being a comprehensive model, Carroll’s pyramid of CSR provided exec-
utives with a first framework of corporate responsibilities. Such framework could
help the manager in understating that the business responsibility went beyond
the generation of profits and had to account for other social needs. Although the
pyramid of CSR identified four separate key areas of business responsibilities, it
could be viewed also as a unified whole, suggesting managers to formulate the best
decision that ”simultaneously fulfil all its component parts” (Carroll et al., 1991},
p.43), or, at least, be aware that any corporate action had to be evaluated under

different perspectives, not only through the lens of profit-making.

3The term corporate citizenship first appeared in |Carroll (1979) and was later devel-
oped in |Carroll et al.| (1991). The term identifies those corporate actions that extend
beyond the relationship with employees and from which the community at large can ben-
efit. Such definition was specified after the American president Clinton created the so
called ”Ron Brown Corporate Citizenship Award” in 1996; while this award was given to
honour companies that established ”family-friendly” relationship with their employees,
Carroll et al.| (1991)) explained that corporate citizenship was not limited to relationship
with workers, but involved the society at large



1.3.2 Stakeholder theory

A newer perspective on the role of the firm, now regarded as an economic insti-
tution that shares many inter-linkages with the external environment, owes its
definition to the contribution of System and Organizational theory, as pointed out
by [Freeman & McVea (2001). This new perspective represented an alternative to
traditional role attributed by the Laissez-Faire because it addressed a corporation
as an entity significantly involved in the society. Yet, despite the theoretical con-
tribution, a too broad scope of business was neglecting the necessary autonomy
of firms as self-standing entities, and for this reason it lacked of practical imple-
mentation. Nevertheless, it became widely accepted the firm had an impact on
the society that could not be neglected any longer. In light of this new role of
the firm, the CED| (1971)) introduced the concept of enlightened self-interest: after
witnessing the critical role the society played in affecting the business of a cor-
poration (for example by means of labor strikes, activism, switch of preferences,
etc.), firms that wanted to ensure success in the future had to consider the needs
of the society for their own self-interest because avoiding to do so would result in
public pressures for government restrictions on business.

The new social responsibilities of the firm were presented earlier in the works of
CED (1971) and |Carroll et al.|(1991)), but a critical question was still left to answer:
"Who is the firm responsible to?” A formal answer was found in the stakeholder
theory, a theory of business that acknowledged the mutual relationship between
stakeholders and the corporation (a map of some of the firm’s stakeholders is
depicted in Figure . The roots of the term stakeholder can be traced back
to a Stanford Research Institute Memorandum in 1963, which acknowledged the
importance of understanding the needs of stakeholders, namely ”any group or
individual who can affect or is affected by the achievement of the firm’s objec-
tives” (Freeman, [1984, p.25), in order to develop objectives they would support
and ensure success in the future. Most remarkably, stakeholder theory identified
the success of the firm in managing the mutual relationship with its stakeholders,
rather than in a "uni-directional way”. In this regard, it must be mentioned that
there were different interpretations of the role played by stakeholders in a firm, and

how this relationship should be managed, supported respectively by the Stanford

10



Research Institute (SRI) and Ansoff (1965). While both agreed on the importance
of identifying critical stakeholders, the latter argued in favour of stakeholder as
”constraints” to the achievement of traditional corporate goals. Instead, the SRI
supported the idea of the corporation as a representative of stakeholders, implying
an integration of the society’s needs into the corporate strategy. Thus, if Ansoff
proposed a "no-harm” stakeholder approach, the SRI argued in favour of the in-
tegration of stakeholders’ values in the corporate strategy, and hence promoting a
"socially-desired” approach.

In an effort to provide a practical framework for corporate executives, Freeman &

Local
Community
Organizations

Consumer
Advocates

Firm

Environmen-
talists
Competitors
Employees

Source: [Freeman| (1984)

Figure 1.3: Stakeholders of a Firm

McVea, (2001) developed the essential characteristics a stakeholder approach had

11



to have. Of these, three critical features laid the foundation of the framework:

1. Flexible. A stakeholder approach needed to be flexible enough to provide
managers with a single strategic framework that could offer guidance at any
point in time, regardless of the strategic problem (e.g. profit-generation,

shareholders’ wealth maximization, pollution management, etc.).

2. Active. Executives had to take an active role in defining the corporate
strategy. This entailed acknowledging the impact of a firm on the external
environment and vice-versa to actively develop strategic goals that could
affect the society in a positive way, rather than thinking of the external

environment as something given and out of the corporate scope.

3. Inclusive. A stakeholder approach needed to develop strategic goals which
incorporated all stakeholders’ needs. Traditional frameworks had often failed
to do so, focusing exclusively on the shareholders’ stake while neglecting the
interests of other stakeholders. The new framework had to reject the idea of
a single objective function (such as profit-maximization); instead, it should
recognize the stakeholders’ stake in the company and develop a corporate

strategy that integrates multiple objectives.

Along with the other characteristics, these three distinctive features showed what
the traditional approach was missing and provided the foundation on which a
strategic framework for corporate action should be based on. Hence, the proposal
of a stakeholder approach was set to fill the philosophical vacuum identified by
Frederick (1960), providing a decision-making framework for corporations and an
alternative to the traditional approach ruled by the profit-motive.

Although the theoretical foundation of a stakeholder approach looked solid, one
might be interested in the extent to which stakeholder theory was actually incor-
porated in business strategies and if corporations could benefit from it. In this
regard, |Collins et al. (1994) conducted an analysis on successful vs. unsuccessful
companies and found that long-term financial success strongly depended on a busi-
ness purpose inclusive of strong set of values. This was the case of companies like
Walt Disney, whose values were "to bring happiness to millions, and to celebrate,

nurture and promulgate wholesome American values”.

12



However, the stakeholder approach still lacked of guidance in matter of practical
implementation. For instance, [Phillips| (1999)) highlighted the difficulties in identi-
fying legitimate stakeholders from those who were not: clearly, not all stakeholders
were equally important and their stake in the corporation had to be properly eval-
uated to develop an optimal corporate strategy. Developing on this, |Carroll et al.
(1991) acknowledged stakeholder identification as the challenge of management,
and suggested to classify stakeholders’ importance based on their legitimacy, ”the
extent to which a group has a justifiable right to be making its claim” (Carroll
et al., 1991, p.43), and power, the easiness with which the claim of a group is took
into consideration by management. Similar conclusions were obtained by [Mitchell
et al.| (1997).

Besides, another key issue concerned the implementation of a socially responsible
corporate strategy in a way that did not imply a profits trade-off. In an effort to
deal with this problem, Burke & Logsdon (1996) proposed a framework known as
"strategic CSR” which identified five critical dimensions vital for the success of
the firm from both a financial and CSR perspective, namely centrality, specificity,

proactivity, voluntarism and wisibility.

Despite the difficulties in formulating a detailed and comprehensive managerial
framework within which a firm could simultaneously be profitable and contribute
to the social outcome, Freeman & McVea (2001)) stated that the main value of a
stakeholder approach was to expose the traditional shareholder-based theory to
being "morally untenable”. The increasing societal pressures on corporations to
become more involved in the issues of the society made clear that corporations
needed to develop managerial strategies according to a CSR framework, and dis-
tance themselves from the view of economic institutions solely dedicated to profit

generation.

13






Chapter 2

The relationship between CSR

and Financial Performance

2.1 First attempts to link CSR to economic prof-
itability

The increasing recognition of corporations’ duty to commit themselves in the im-
provement of the society well-being led academics to research on the impact CSR
practices had on the financial performance of corporations. Indeed, a CSR ap-
proach to business, later formalized by Freeman & McVea (2001)) in the stakeholder
theory, sounded correct from a theoretical perspective but was too undeveloped
to replace the neoclassical economic paradigm, as noted by Wood & Jones| (1995)).
Notwithstanding the many previously mentioned contributions in redefining the
new social responsibility of firms, as a matter of fact the profit-maximization mo-
tive explained by [Friedman (1970) was still the dominant economic theory of the
firm. For this reason, researchers willing to prove the importance of CSR had to
provide supporting evidence on the relationship between Corporate Social Perfor-
mance (CSP) and Financial Performance (FP): at best, such relationship would
be positive and support that engaging in CSR practices could enhance financial
returns from the shareholders’ perspective; at worst, a non-negative relationship
would still support that corporations can seek the greater good for the society

without suffering any economic loss related to it (Wood & Jones|, [1995)). Under
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these circumstances, academics attempted to link CSP to FP by means of very
different methodologies, looking for the hidden relationship that was strongly be-
lieved to exist.

Yet, before commenting on the literature linking CSP to FP, an introduction to
the performance metrics available at the time is needed. It will be shown that most
of the studies used either investing or accounting metrics to proxy the financial
performance of a firm, according to established market practices and consensus
among academics. However, a major problem in dealing with this type of research
involved the measurement of CSP: while financial metrics evolved from decades, if
not even centuries, of continuous development, corporate social responsibility was
a new topic still to be explored and hence how to measure the social performance

of firms was a trivial question.

2.1.1 Measuring CSP

In the last decades of the 20" century, measuring corporate social performance
was a challenging task mainly for two reasons: i) the lack of a consistent CSR
framework under which corporate actions could be evaluated (Freeman & McVea,
2001)), and ii) the low availability of non-financial data both in terms of quantity
and quality (Cochran & Wood| [1984). As mentioned earlier, the first issue could
not be resolved as long as empirical evidence on CSR failed to show the upsides
CSR policies brought to financial performance, and the second followed accord-
ingly, in the sense that better quality data could be gathered only when adequate
importance would be given to CSR, leading to higher society’s and regulatory
pressures on corporations for transparent disclosure of non financial information.
Nonetheless, (Cochran & Wood (1984) documented that at the time academics
relied on two separate measures of CSP: a) Reputation Index and b) Content

Analysis.

2.1.1.1 Reputation Index

A reputation index relies on the observers’ opinion on how well they think a com-
pany ranks in the management of CSR. In the early 1970s, the Council of Economic

Priorities came up with the first formulation of the index by ranking 24 companies
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according to their performance on pollution control. Later on, a more compre-
hensive and widely adopted reputation index was proposed by Moskowitz (1972,
1975), who classified firms into two reputational buckets ("best” or ”worst”).
Clearly, these indexes exhibited a high extent of subjectivity, and the main cri-
tique deemed them to be unreliable as they just reflected the perception of how
a company was doing, rather than mirroring the actual social commitment of the
firm. On a positive note, reputation indexes were internally consistent, because
the assessment method of observers was always the same across the considered
sample of corporations (the same observer was asked to provide his opinion on all
the companies within the sample). Yet, a too narrow sample size posed threats to
the generalization of results obtained from the adoption of such index.

One popular instance of a reputation index was provided by Fortune. The firm
pooled thousands of executives’ opinions to produce a composite index of the
”most-admired” corporations in America, including more than 300 firm. Despite
its wide use as a market proxy for socially responsible companies, the Fortune in-
dex was not free from critiques, as many questioned its reliability after witnessing
that Philip Morris, the well-known tobacco firm, was consistently ranked among
the top positions (Wood & Jones, [1995)).

2.1.1.2 Content Analysis

Content analysis instead aimed at providing a more objective CSP assessment
method. It consisted in the evaluation of corporate reporting in regard of CSR
activities, ranging from a simple ”tick-the-box” approach, looking at whether spe-
cific social issues were dealt with or not, to more complex techniques aimed at
quantifying performance on a particular item. The advantages of this method in-
cluded scalability, as the same approach could be iterated over large samples, and
a higher extent of objectivity with respect to reputational indexes, as the assess-
ment was based on disclosed data rather than perceptions. On the other hand,
content analysis still suffered deficiencies in both the subjectivity involved in de-
ciding what categories to consider as representative of a company’s CSP and the
reliability of voluntarily disclosed CSR data by corporations which did not reflect

necessarily what the company was actually doing.
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Among the most relevant indicators, the KLD scale deserves an honorable men-
tion. Owing its name to the contribution of Kinder, Lydenberg, and Domini
(1993), KLD was a social investment firm that produced CSP ratings over hun-
dreds of firms listed in the stock exchange. KLD ratings were based on variables
that were believed to represent the most influential areas of CSR, such as pollution
and community and employee relations. Still, KLD ratings were criticized for not
providing any reason on why some CSP categories were included while other were
not, positing doubts on the extent to which their assessment method provided a

comprehensive view of a company’s CSP (Wood & Jones, 1995)).

2.1.2 Empirical evidence until the early 1990s: ambiguous

results

In the 1980s, many have been the attempts made by academics in reviewing ex-
isting literature in order to draw conclusions on if and how CSP and FP were
related, although often with poor results. Among the first researches of this kind,
Arlow & Gannon (1982)) analyzed 7 studies (summarized in Table and ob-
served empirical evidences were very mixed, and by no means conclusive. They
pointed out the lack of methodological rigor in most of the reviewed studies raised
questions on the validity of the results obtained. For example, two studies carried
out by |[Moskowitz (1975) and [Vance| (1975) concluded opposite results even though
an identical approach was implemented on the same set of stocks, with the only
difference relative to the time-span considered. In detail, [Vance| (1975)) compared
the performance of the "responsible” stocks earlier identified by Moskowitz (1972)
with other firms listed in traditional market indexes and found that the 13 out
of 14 responsible stocks under-performed their traditional peers, as opposed to
the out-performance documented by Moskowitz| (1975). At first these two results
seemed inconsistent, however it was explained that the use of change in price per
share to proxy financial performance was a misleading metric that did not account
for risk (and neither dividend income). An exhaustive explanation of this apparent

inconsistency was provided by (Cochran & Wood| (1984), who documented how the
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Author(s)

Sample

Social Measure

Profit Measure

Results

Sturdivant & Gin-

28 corporations in

Moskowitz’s  rat-

Growth in EPS rel-

Best and honor-

ter (1977) 1975 Fortune 500. | ings of best or | ative to industry | able mention have
worst, and au- | average 1967-1974. | significantly higher
thors’ rating of growth in EPS
honorable mention. than worst.
Parket & Eilbirt | 80 firms in 1971 | Author’s judg- | NI. NI as a percent | Socially  respon-
(1975) Forbes roster of | ment. of sales. NI as a | sible firms (80)
Biggest  Corpora- percent of share- | have greater me-
tions. holder’s equity. | dian values on
EPS. all dimensions
compared to 1973
Fortune 500 list.
Bowman & Haire | 82 firms in food | Percent of prose in | Mean or Median | Both mean and
(1975) processing in 1973 | annual report on | ROE 1968-72 or | median higher for
Moody’s Industrial | social responsibil- | ROE 1969-73. firms with some
Manual. ity. discussion than
none. Medium
mention firms
have significantly
greater median
ROE than either
high or low men-
tion.
Vance (1975) 45 and 50 major | Ratings by stu- | Per share stock | Average ratings of
corporations. dents and exec- | price 1/1/75 as | both groups neg-
utives in 1972 | percent of 1/1/74 | atively correlated
Business and Soci- | price. with 1974 stock
ety Review. market perfor-
mance.
Folger & Nutt | Nine paper compa- | Government pollu- | P/E ratio. Mutual | No positive rela-
(1975) nies. tion indices. fund purchases (in | tionships.

dollars). Common
stock price. (Data
from selected quar-
ters 1971- 72)

Alexander & Bu-
cholz (1978)

41 firms  from

Vance (1975).

Same as Vance

(1975).

Risk-adjusted ROE
1970-74 and 1971-
73.

No significant rela-
tionships.

Abbott & Monsen
(1979)

450 corporations in
1975 Fortune 500.

Social Involvement
Disclosure Scale
(Number of social
action disclosures
in annual reports).

Total returns to in-
vestors 1964-74.

No meaningful dif-
ference in total re-
turns to investors
for high and low in-
volvement firms.

Note: EPS is earnings per share; NI is net income; ROE is return on equity; P/E ratio is price earnings ratio.

Source: |Arlow & Gannon (1982)

Table 2.1: The 7 studies reviewed by |Arlow & Gannon ((1982)
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portfolio of stocks used in the two studies had a market BetaE] of 1.56. Thus, the
superior and inferior performance found by the two studies was likely explained by
a higher sensitivity to market changes during bull and bear markets, rather than
by the social performance of corporations. In addition, after both dividend income
and risk were factored in, |Alexander & Buchholz (1978)) failed to find any signif-
icant link between social and financial performance. Along with methodological
issues and inconsistencies, Alexander & Buchholz (1978)) expressed their doubts
on the extent to which CSP indicators were reliable, questioning the validity of
surveys such as the one provided by Fortune on the ”most-admired” corporations,
given the limited information the respondents had to make an assessment of the
CSP of a firm.

Cochran & Wood ((1984)) also reviewed literature but concluded that very little
could be said about a positive CSR-FP relationship. They pointed at question-
able methodology and specification of the financial variables as two major problems
threatening the validity and comparability among the studies, although it was with
the following statement that they expressed their primary concerns: ”First, better
measures of CSR are desperately needed. [...] Second, more extensive measures
of CSR are also needed.” (Cochran & Wood,, 1984, p.55). In the literature review
named ” Data in search of a Theory”, Ullmann| (1985) delved in the methodological
assessment underlying the 31 reviewed study, and argued that a great number of
them did not provide any theoretical justification on why the variables involved
should be related, such as those studies which employed quality of social disclo-
sure as a proxy for CSP, expressing serious concerns on the validity of the results
obtained. On top of this, he did not find any consistent empirical evidence that
proved the CSP-FP relationship, and addressed one major cause to the lack of
proper social performance measures, asserting that "new ideas and approaches are
badly needed” (Ullmann, |1985, p.554-555).

Although similar conclusions were reached by Wood & Jones| (1995), their study

4The market Beta was first introduced by [Sharpe| (1964) in the Capital Asset Pricing
Model (CAPM). The CAPM is used to calculate the expected return of a security, relying
on the assumption that the market risk is the only determinant of a security’s return.
In the CAPM formula R; = Ry + Bi(Rm — Ry), the §; is calculated as §8; = W
and measures the exposure of a security’s return relative to the market; the higher the
beta, the greater the sensitivity of a security to market movements.
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was perhaps one of the most promising. After acknowledging the lack of a theoret-
ical framework explaining why some social and financial variables should by any
means related, they turned to stakeholder theory for a plausible justification for
these relationships and recommend its implementation in future research. Despite
their review of the literature produced ambiguous result similar to what previous
researches obtained, they found in event studies a consistent relationship between
social irresponsibility and negative returns, concluding that socially irresponsible
corporations were worse-off. Yet, they agreed with previous research in addressing
one major issue in the lack appropriate measures of CSP.

A review of theses studies suggested one common denominator among them: poor
CSP data. CSP metrics exhibited a dual deficiency, characterized by their poor
quality and limited availability. Indeed, the importance of CSR was still widely
questioned at the time and the absence of a proper framework to measure CSP
made academics employ unreliable proxies of CSP. Also, there was only a limited
number of companies reporting on CSR, and this further complicated the reach of

significant findings.

2.2 The rise of ESG

2.2.1 A new era of non-financial disclosure

The beginning of the new millennium witnessed a re-orientation of business prior-
ities towards sustainability. The number of companies reporting on non-financial
activities increased from 30 (in the 1990s) to 7,000 (in 2014), and assets under
management (AUM) committed to follow the United Nations Principles for Re-
sponsible Investment (UNPRI) sky rocketed to $45 trillion, roughly 60.8% of the
total (Khan et al., 2016). Indeed, a greater awareness in regards of sustainabil-
ity made people wish to invest their money responsibly for the greater good, and
this trend is projected to rapidly increase as long as Millennials and Gen Z, the
two generations mostly concerned on sustainabilityﬂ will assert their priorities.

Further, responsible investing has been at the centre of the attention of interna-

Source: WEF (2022) ”Gen Z cares about sustainability more than anyone else — and
is starting to make others feel the same”
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tional organisations in recent times, with summits such as the UN Climate Change
Conference (COP21) making clear by means of the Paris Agreement (2015) that
efforts must be taken now to reduce the human footprint on our planet, with the
target of holding the global temperature well-below the 2°C, a critical threshold
that if exceeded will significantly increase the number of climate change disasters
in our planet. Within this landscape, the concept of sustainability was broadened
to include also for the society’s issues; indeed, this became clear in 2016 when the
United Nations set the 17 Sustainable Development Goals (SDGs), encompassing
targets from the preservation of the environment to the eradication of poverty.
The increasing involvement of the society in demanding ways to match economic
with sustainable development translated into greater stakeholders’ pressures on
corporations to disclose sustainability reports. In a first attempt to formalize
these stakeholders’ claims, the UNEP Finance Initiative (UNEP FI| |2004)) investi-
gated the effects Environmental, Social and Governance (ESG) issues had on the
equity valuation, and found that ESG issues affected the long-term shareholder
value of securities. In light of these findings, the UNEP FI urged corporate exec-
utives to report on this type of non-financial disclosure, as well as regulators to
update financial disclosure standards to include ESG considerations. Today, more
than 96% of S&P 500 and 81% of Russell 1000 companies disclose sustainability
reports (G&A Institute), [2022), and some regulators already announced that will
make it mandatory to report on ESG issues. This is the case of the European
Union, which initially required all corporations with more than 500 employees to
publish non-financial disclosure reports (Directive 2014/95/EU), and now broad-
ened the set of corporations to include for Small and Medium Enterprises (SMEs)
by means of Directive (EU) 2022/2464.

2.2.2 The ESG ecosystem

In order to understand how ESG reports are made and used, an overview of the
actors involved along with the functions they perform is necessary. In the OECD
(2020) report, the ESG ecosystem (depicted in Figure is presented as a highly
interconnected environment that encompasses all actors involved in the use, gen-

eration, oversight and regulation of ESG data.
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Source: |(OECD] (2020)
Figure 2.1: The ESG Ecosystem

In detail, the main actors are:

e Financial Issuers. A financial issuer is any issuer that raises capital
through capital markets in the form of equity or debt. They include cor-
porations as well as public institutions such as sovereigns. Up to now, many
financial issuers disclose non-financial information, although unaudited and

often on a voluntary basis (Christensen et al., |2018)).

e ESG rating providers. Several companies are now in the business of
ESG rating. They include large financial data providers such as Bloomberg
and Thomson Reuters, firms involved in the supply of financial services like
MSCI, but also ad-hoc companies like Sustainalytics, specialized in the anal-
ysis of non-financial information. Their scope is to gather non-financial infor-
mation from companies’ sustainability reports and reclassify it under existing
ESG reporting frameworks set by disclosure organizations. Further, they uti-
lize ESG reports to provide an assessment of how a firm is doing relatively

to ESG issues, which is ultimately summed up by an ESG rating (or score).

e ESG users. This category includes asset managers, institutional investors
and public authorities. These entities use ESG data for different purposes,
but often derive benefit from the insights offered in ESG reports. Asset man-
agers use ESG data to create financial products like investment funds and
ETFs with an either general or specific purpose to achieve an ESG perfor-

mance that suits end-investors’ investing objectives. Similarly, institutional
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investors (e.g. pension funds, insurers and hedge funds) often incorporate
ESG data in investment process to align with their fiduciary duties. Public
institutions like central banks may instead derive benefit from the integra-
tion of ESG information in the long-term management of their reserves in a

sustainable fashion.

End Investors. End-investors are those who ultimately own securities, and

hence take investment decisions based on their own preferences.

Standard Setters. The whole ESG ecosystem is highly influenced by stan-
dard setters, which provide guidance, rule and oversee the financial system in
regards of the integration of long-term sustainable approaches to investing.
Standard setters can be further distinguished into three different categories:

i) Disclosure Organizations, ii) Regulators and iii) Ethical Standard Setters.

— Disclosure Organizations. This category groups those entities that
deal with the preparation of frameworks for non-financial disclosure.
The most influential institutions include the Global Reporting Initia-
tive (GRI) and the Sustainability Accounting Standards Board (SASB)
in regards of the general practices. Furthermore, some institutions can
have a more specific focus, such as the Taskforce on Climate-related
Financial Disclosures (TCFD) which deals with climate-specific issues.
It must be noted that the reporting standards set by disclosure organi-

zations are developed for reference, but they are by no means binding.

— Regulators. Regulators are those bodies that can demand ESG disclo-
sure to corporations under their jurisdiction. They include governments

and stock exchanges.

— Ethical Standard Setters. Ethical standards are produced by in-
ternational organizations like the United Nations or the OECD. They
provide guidance in regards of what is ethical and appropriate conduct,

such as the UN with the issue of the Sustainable Development Goals.
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2.2.3 The ESG scoring process

The assessment of the ESG scores is perhaps one of the most challenging activity
that ESG data provides carry out. First, raw ESG data is generated by financial
issuers in the form of non-financial disclosure reports. However, these reports are
unaudited, and here is where ESG rating providers exercise their functions: their
role is to gather as much information as possible from a company’s sustainability
reports, sometimes even turning to third-party providers of data such as media,
and classify it under an ESG framework of reporting. Yet, these ESG frameworks
can vary significantly among data providers in the criteria considered, and this is
because there is not yet a standardised way of ESG reporting, which represents of
the biggest issues of ESG. Nevertheless, a comprehension of the general method-
ology underlying the preparation of ESG reports is necessary to understand how
ESG scores are made.

Table provides an overview on the key constituents by pillar (Environmental,

Pillar Thomson Reuters MSCI Bloomberg
Resource Use Climate Change Carbon Emissions
Emissions Natural resources Climate change effects
. Innovation Pollution & waste Pollution
Environmental - — -
Environmental opportunities Waste disposal

Renewable energy
Resource depletion

Workforce Human capital Supply chain
Human Rights Product liability Discrimination
. Community Stakeholder opposition Political contributions
Social — - — —
Product Responsibility Social opportunities Diversity
Human rights
Community relations
Management Corporate governance Cumulative voting
Shareholders Corporate behaviour Executive compensation
Governance CSR strategy Shareholders’ rights

Takeover defence

Staggered boards

Independent directors

Key Metrics and Submetrics 186 34 >120

Source: OECD] (2020))

Table 2.2: ESG criteria by provider
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Social and Governance) used by three ESG data providers: Thomson Reuters,
MSCI and Bloomberg. Regardless of the different criteria that providers choose to
capture how well a firm performs in the three ESG pillars, in general the process
involves the identification of criteria as well as metrics that monitor performance in
that specific field. For example, MSCI believes that a key criteria to be considered
in the evaluation of the environmental performance of a company is ”Pollution &
waste”. Thereafter, MSCI employs a set of metrics to monitor how the company
ranks in that field with respect to the industry of reference or to the company’s
own track record; in this case several metrics can be employed, such as greenhouse-
gas (GHG) emissions and percentage of recycled material. Doing so enables the
rater to build a somewhat objective method to assess performance on a specific
criteria and produce a score that reflects how well the company is doing in the
area of interest. Once the scores have been assigned to all the criteria considered,
the overall ESG score is nothing but the result of a weighted combination of these
scores; the ESG score is often represented either as a numeric score in the 0-100
range or as a letter rank similar to those employed by credit risk rating agencies
(e.g. AAA, B, CC).

At this point, looking at divergence among the criteria considered among ESG
data providers, one may ask on what basis do raters decide which are the right
indicators to consider, and which other instead can be left out of the scoring assess-
ment method. Indeed,a similar concern arose earlier in regards of the KLD data
(section ; the scores produced by KLD were the result of an assessment
method that focused on a set of social criteria, but no rationale was provided on
why the social criteria considered should have been good proxies of CSP. This lack
of transparency in the underlying criteria-selection methodology made investors
mistrust KLD scores as they could not understand them properly. Today, any
ESG criteria is included in the evaluation as long as that issue considered is ma-
terial; the materiality principle is key for understanding the rationale underlying
ESG reports, and hence a detailed explanation on its meaning is provided in the

next paragraph.
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2.2.3.1 Materiality

In financial accounting, the principle of materiality determines what information
can or cannot be left out of the financial statements. In detail, an information
is considered material if the omission of it is likely to influence the user’s deci-
sion. This accounting principle provides guidance in the preparation of financial
statements, as it promotes a relevance-based approach: any information that is
relevant, both in terms of nature and magnitude, shall be included in an entity’s
financial report; if not, it can be omitted (IASB, [2017)).

In principle, the same idea applies to ESG reporting, although a distinction be-
tween two perspectives of materiality must be made depending on who considers
an information to be material. On one hand there is financial materiality, which
coincides with the guiding principle in accounting standards that rules over the
preparation of financial reports; information is financially material if it affects a
decision on the expected economic performance of the entity at question. On the
other hand, an information can still be material for non-investors stakeholders
that aim at evaluating an entity’s impact on the external environment, even if
such information may have very little effect on the future financial performance
of the entity; in this regard, the term impact materiality is used. So, the concept
of materiality ultimately depends on what a user expects to learn from the ESG
report. For example, consider the extent to which GHG emission are material for
the following two firms: a bank and a logistics company. In the latter case, the
revenues of the logistics company are likely to be strongly correlated with GHG
emissions and this is because if the firm wants to increase its top-line figure, this
must inevitably come at the cost of higher pollution (e.g. more trucks are employed
and hence emissions increase). What instead can be said about the bank when
looking at the same metric? Indeed, the revenues of a bank do not directly depend
on GHG emissions; however, a bank still has GHG emissions and stakeholders may
show an interest in understanding how that bank is managing its environmental
impact. This example provides a perspective on the two implications of the ma-
teriality principle: financial and impact materiality.

So, what type of materiality should ESG reporting focus on? According to a
Global Reporting Initiative’s article (GRI, 2022), both concepts are needed and
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disclosure organizations should develop standards that aim at the inclusion of fi-
nancial as well as impact materiality. This is the idea underlying the concept
of double materiality introduced by the GRI (Figure . Further, the GRI ex-
plained that impact materiality will become financially material at some point in
the future, and pointed out that there currently exist a limited comprehension how
non-financial information will influence financial performance.

A similar position was held by the OECD, which supported the idea that the

Information on ecolnomic value creation at thtl‘-: Financial
level of the reporting company for the benefit —
of investors (shareholders). mate"a“ty

_i_ ; Double

materiality

Information on the reporting company's
impact on the economy, environment
and people for the benefit of multiple

stakeholders, such as investors, employees,
customers, suppliers and local communities.

Source: (2022)
Figure 2.2: Double materiality

concept of financial materiality has not been sufficiently explained, in particular
regarding the time-horizon by which non-financial ESG information will affect fi-
nancial performance , .

From a practical point of view, ESG rating agencies have been primarily investor-
concerned, aiming at providing ESG data and scores useful for driving long-term
value creation. For instance, the ESG rating agency Sustainalytics explained that
their ESG Risk Ratings "measure the degree to which a company’s economic value
is at risk driven by ESG factors” (Sustainalytics, 2021}, p.4). Yet, it must be noted

that disclosure standards are continuously evolving and by no means definitive.

Besides, some early applications of the double-materiality principle can already be

found among several data providers: Russel Investments implements an approach
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that distinguishes how a company scores on both financially material and immate-
rial ESG issues (Russell Investments, 2018)); similarly, Thomson Reuters disposes
of more than 400 ESG metrics, but then selects only a subset of 186 of them for

scoring purposes according to their long-term impact on financial performance.

2.2.4 Challenges to ESG reporting

Non-financial disclosure has significantly improved since the last decades of the
20" century, mostly because the increasing stakeholders’ awareness in matter of
sustainability put pressures on corporations to report on this type of information.
Furthermore, the continuous refinement of disclosure standards allowed ESG re-
ports to be filled with better quality data with respect to the first CSR reports.
Yet, it is too early to celebrate, and a satisfactory framework for ESG reporting
is still far from being reached. The challenges of ESG disclosure are several, and
many question whether there will ever be a solution to them. After a consultation
process on how ESG reporting could be improved, the WEF| (2019)) documented
that many different answers were provided, although a high consensus was found

relative to three issues:
1. Complexity of ESG reporting
2. Incomparability of company ESG data
3. Lack of transparency and overall confusion across ESG rating providers

In regards of the first issue, the respondents argued that non-financial disclosure
reports are too complex for corporations, in particular relative to SMEs which
often struggle in understanding how materiality applies to their context; the high
complexity of these reports poses a threat to both quality and volume of ESG
data, because corporations do not have neither the resources or the know-how to
disclose non-financial information. For what concerns ESG data incomparability,
it was argued that reporting standards were too general in addressing the metrics
to be employed: two firms that adhered to the same ESG disclosure framework
could dispose of significantly different metrics (e.g. gender diversity could be tar-

geted through different metrics, such as diversity by position or diversity as share
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of all employees), thus making comparability among them impossible. Lastly, a
significant divergence among ESG rating providers constituted a major issue in
establishing trust in the ESG ecosystem. Supporting evidence of this divergence
was provided in an investors’ survey by [SustainAbility| (2019), explaining that
ESG scores alone were of little value for investors, and they rather carry their own
analysis on specific ESG issues than entrust the overall scores provided by rat-
ing agencies. Further, the respondents claimed that they did not trust the raters
primarily because of a lack of transparency in the methodology underlying ESG
evaluation. In a very detailed fashion, Berg et al. (2022)) delved into the divergence
across the ESG scores provided by 6 rating agencies and discovered that there was
a substantial disagreement between them. They found that the average correlation
in ESG scores was 0.54, but could range from 0.38 to 0.71. Most remarkably, their
methodology allowed to determine the causes of why ratings differed: they reported
that 56% was attributable to measurement divergence, 38% to scope divergence
and a final 6% to weight divergencd’l On top of this, they also documented that
raters showed an evaluation bias known as "halo effect”, according to which better
scores are given to a company if it scored well in previously analyzed issues.

Clearly, the materiality principle alone does not guarantee convergence in ESG
scores. Table already showed divergence among ESG raters, because different
criteria were employed respective to what the rater believed to be material issues
for rating purposes. Despite the disagreement among raters can bring value to
investors as they benefit from knowing what is the average consensus around ESG
scores, this is true only to some extent, beyond which ESG ratings just become
useless; (Berg et al. 2022)) and (SustainAbility, 2019). The cause of such diver-
gence can be traced back to the lack of a common disclosure standard, with several
disclosure organizations providing their own view on the best practices for ESG
reporting. Further, the disagreement on ESG ratings may be due to a degree of
subjectivity intrinsic to the assessment of corporations’ ESG performance, thus

making ESG ratings impossible to converge (Cochran & Wood, [1984)).

6The authors explained the three sources of divergence as follows: ” Scope divergence
refers to the situation where ratings are based on different sets of attributes. [...] Measure-
ment divergence refers to a situation where rating agencies measure the same attribute
using different indicators. [...] weight divergence emerges when rating agencies take
different views on the relative importance of attributes.” (Berg et al., 2022} p.3)
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2.3 Review of recent studies linking ESG to FP

This last section of the chapter elaborates on the most recent research in regards
of the relationship between ESG ratings and FP. While empirical evidence remains
mixed, some studies have employed promising methodologies for future research
and applications.

In a literature review of more than 1,000 studies since 2015, Whelan et al.| (2021)
documented the results obtained by distinguishing between corporate and investor
related studies. The difference is that studies of the first type assessed financial
performance by means of operational metrics (e.g. ROE, ROA), while investor-
focused studies measured the impact of ESG from a portfolio perspective, and
hence looked at metrics such as alpha and risk-adjusted returns. The results of the
review, depicted in Figure|2.3] showed a growing consensus among corporate stud-
ies, with 58% of them providing supporting evidence for a positive relationship,

and an overall 71% reporting non-negative results. The authors explained that
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Source: Whelan et al.| (2021))

Figure 2.3: Combined evidence from more than 1,000 studies since 2015

the implementation of sustainability strategies at the corporate level was likely to
boost innovation and operational efficiency, thereby benefiting corporate financial
performance. On the other hand, empirical evidence in regards of investor-focused

studies remained largely mixed as there was no clear consensus on which direc-
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tion did ESG performance affect FP, with only a little fraction (33%) of positive
findings. Still, they highlighted that the time-horizon considered was a crucial
determinant in the outcome of the investigation and reported that studies with a
long-term focus were 76% more likely to find positive results. The outcome of this
study is consistent with an earlier literature review carried out by |Friede et al.
(2015)), representing one of the largest contribution to the field with more than
2,000 studies analyzed. The researchers suggested that there is enough evidence
to support the case for ESG having a positive influence on financial performance,
with 90% of the reviewed studies reporting a non-negative relationship and an
average correlation of 0.15. However, the authors failed to draw any significant
conclusion relative to portfolio related studies, possibly because the construction
of an ESG portfolio is subject to constraints (e.g. trading costs, non-diversifiable
exposure to other factors) which could result in the cancellation of any ESG pre-
mium.

According to Khan et al.| (2016]), empirical evidence was mixed because previous
studies failed to factor in materiality. Disposing of the Materiality Map guidance
provided by the Sustainability Accounting Standards Board (SASB), they pro-
posed a methodology that dissected ESG ratings in two components according
to how a company scored on material and immaterial issues. The results ob-
tained are remarkable: they found that investing in material sustainability issues
could enhance portfolio returns by a 3%-8% annualised alpha; on the other hand,
investments in immaterial issues were found to have a negligible impact on the
portfolio. In support of this materiality-driven approach, |Clark & Harshad (2020))
implemented a similar methodology and found that ESG was an alpha-enhancing
factor that could lead to higher returns. Further, they proposed a strategy that
focused on ESG Improvers rather than Leaders, under the rationale that the mar-
ket overemphasized the latter and hence created an out-performance opportunity
for the former. Lastly, the study conducted by Lioui & Tarelli (2022) deserves an
honourable mention. Besides the reported positive and significant ESG premium,
the authors proposed a methodology to construct a pure ESG portfolio, where the
term "pure” signals a portfolio that by construction is exposed to one variable
only, the ESG factor in this case. The benefits of such approach are multiple, but

most remarkably a portfolio so constructed neutralizes the role played by other
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variables and in turn allows to overcome the "market-bias”, according to which
investing in high ESG stocks implies gaining exposure to large-cap corporations,
given that those are the ones that get the highest ESG scores.

The next chapters will expand on the methodology provided by |Lioui & Tarelli
(2022) and present the results obtained on a pure ESG portfolio constructed on a
subset of European corporations listed in the STOXX 600 Index.
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Chapter 3

The ESG premium: Methodology

The methodology employed in the analysis of the ESG premium relies on the
seminal contribution of Fama & MacBeth (1973), who developed a cross-section
approach to construct linear asset pricing models. Further, valuable insights were
gathered from the study of [Lioui & Tarelli (2022)), who focused on the estimation
of the ESG factor premium by extending the methodology of Fama & MacBeth
(1973) to include for other stock characteristics, resulting in a multivariate cross-
sectional (MCS) model. Next, it will be shown how the implementation of a
cross-sectional (CS) methodology can result in pure ESG portfolios. In order to
provide an easily interpretable approach, the CS methodology is explained through
the implementation of a univariate cross-sectional (UCS) model; also, it will be
proved that it is possible to control for other variables in the MCS version of the

model while still obtaining a pure ESG portfolio.

3.1 Univariate Cross-Sectional model

The rationale underlying a UCS methodology that aims at assessing the ESG
factor premium is to perform a cross-sectional regression of stocks’ returns over
their ESG ratings at every time-t. So, differently from a time-series (TS) regression
where the return time-series of a single stock is regressed on another TS factor (e.g.

the market risk premium), in the CS methodology a number T of regressions are
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performed over N stocksﬂ, where T and N are respectively the total number of
periods and stocks observed in the T xN data sample. In formula, the UCS model
for the ESG factor is defined as follows:

r; = /\07th + )\l,tESGt—l + € (31)

where r;, 1 and ESG;_; represent respectively the N x 1 vectors of excess returns,

ones and lagged ESG ratings for all the assets at a given time-t:

7“1715 1 ESGl,t—l
r 1 ESGoy_

ro=| 1Iv=| ESG, , = e (3.2)
T'nt 1 ESGn,t—l

Further, |Lioui & Tarelli (2022) noted that an easy long-short portfolio interpreta-

tion follows by de-meaning the ESG ratings at each time-t, which implies setting:
N
> ESGi1 =0 (3.3)
i=1

Hence, the ordinary least squares (OLS) estimates for the factor coefficients A

and A;; are given by:

5\ ! /
<A07t> = (X1 X)) Xyr (3.4)

A1t
with Xt—l == [1]\[ ESGt_l] (35)
and Ly ! ESG (3.6)
nd w1 = [ — ; _ .
' |NY ESG, ,ESG,, !

Most remarkably, the two vectors of weights in Equation ({3.6) identify two time-t
portfolios: the first portfolio can be interpreted as an equally weighted portfolio

"Although Lioui & Tarelli (2022) refer to the number of stocks as N;_1, this paper
uses N instead because the number of stocks analyzed is constant across all periods, and
hence N;_1 = N for any time-t
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that assigns a constant % weight to each stock, while the second coincides with
a zero-investmentf¥| long-short ESG portfolio that invests in stocks with an ESG
rating above the cross-sectional average and shorts those below the average. It
follows that the factor estimates 5\07,5 and 5\1775 represent the time-t excess returns
generated by the equally weighted and ESG portfolios, respectively.

One major contribution of |Lioui & Tarelli (2022) was to develop a methodology
to construct an ESG portfolio that was free form any look ahead bias. This
was possible thanks to the use of lagged ESG scores (ESG;_1), which allowed to
estimate the impact ESG scores had on performance over the next time period.
Indeed, the weights of a portfolio so constructed are obtained at the beginning of
the period (¢t — 1), while performance on that portfolio is evaluated at period-end
(1).

Yet, one critical issue concerning the exposure of the portfolio to the ESG rating
still requires further investigation. By construction, the ESG portfolio has an ex-
ante exposure to the ESG factor of 1, and this is because multiplying the ESG
portfolio weights by the ESG scores of the assets in the cross-section results in the

following identity:

ESG,_,

: ESG,_; =1 (3.7)
ESG, ,ESG,_,

The result in Equation holds regardless of the rating scale adopted: multi-
plying ESG ratings by a constant a will have no effect on the above relationship,
as the constants cancel-out. Therefore, it means that the actual ESG rating of
the portfolio is scale-dependent. The following example will clarify: assume three
ESG data vendors employ different rating scales in the range 0-1, 0-10 and 0-100;
then, a unitary exposure to the ESG rating can be interpreted into an actual ESG
rating of 100, 10, and 1 on a 0-100 scale, respectively. Because this issue makes
comparison among data providers problematic, ESG ratings were standardized at
each cross-section. However, as pointed out earlier, when the rating scale changes,
also the ESG rating of the portfolio does. Intuitively, the actual ESG rating of a
portfolio of 100 stocks can be interpreted by the ESG rating of the 16th best ESG

8A zero-investment portfolio is generally referred to a portfolio with a net-value of
zero, and hence requires no equity investment by the investor. Owing to condition (3.3)),
the weights of the ESG portfolio are, on average, zero
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rated stock within the cross-sectional sampld’}

3.2 Multivariate Cross-Sectional model

The MCS extension of the model was used to account for other stock characteris-
tics. Indeed, the ESG factor is not likely to be the only driver of stock returns, and
hence other factors shall be included to improve the regression. Most importantly,
these factors should be included because they may have a strong correlation with
the ESG factor, resulting in a distortion of the pure ESG portfolio towards expo-
sure to other factors. For instance, this is the case of the market bias caused by
size factor, according to which large market capitalization stocks get the highest
ESG rating (Lioui, 2018). Clearly, this issue poses a threat to the interpretation
of the alpha of the ESG portfolio, as the excess return may be caused by the size
premium, rather than by the ESG premium itself. Hence, the scope of including
additional stock characteristics is to neutralize the ex-ante exposure of the portfo-
lio to them.

Next, the MCS model is introduced. Without loss of generality, the calculations
underlying the MCS model are presented with one additional stock characteristic
only, although extension to other factors is straightforward. The MCS model can

be formulated as follows:
ry =Y dn + 71, ESGi_1 + 72, Ci1 + € (3.8)

where ry, 1y and ESG,_; are defined as in Equation (3.2]), and C;_; is a Nx1
vector that accounts for the additional characteristic. The vector of weights for
the ESG portfolio is

(C,_,C,_1)ESG,_; — (ESG, ,C,_1)C;_;
ESG,_,ESG, ,)(C,_,C, ) — (ESG|_,C, )

WMCS -1 = ( (3.9)

and still has a long-short interpretation with an ESG exposure of 1. Furthermore, it

can be proved that the portfolio ex-ante exposure to the additional characteristic

9This interpretation follows form the (1 — a)-level associated to the quantile g, = 1
for the standard normal distribution, where (1 — ®(1)) =~ 16%
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measured by wyscs;—1Ci—1 is zero, showing that the portfolio is neutral with
respect additional independent variable.

Henceforth, the analysis in this paper will be based on the following five-factor
extension of the MCS model:

ry = Yoeln + 71, ESG 1 + 72, MCy 1 +793:BM; 1 + 744 OP 1 + 75 ANV, + ¢
(3.10)
where the four stock characteristics represent size (MC;_1), value (BM;_;), prof-
itability (OP;_;) and investments (INV;_;). Furthermore, the same formulation
was iterated three times by using pillar-specific scores (either E; S or G) instead of
the overall ESG score as the independent variable, in order to provide additional
insights on the drivers of the ESG factor premium.
In summation, four MCS portfolios were constructed according to the methodology
presented above, where the independent variable was either the overall ESG score
or any pillar-specific score. These portfolios were analyzed with the scope of esti-
mating the Jensen’s alpha relative to their performance over the period considered,
in order to draw conclusions on the existence of an ESG factor premium. Such
analysis was performed through standard time-series regression, of which models
(e.g. CAPM, Fama-French Five Factor model) have been widely documented in

the literature.
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Chapter 4

The ESG premium: Data and
Results

This chapter is divided in two parts: the first section documents the data employed

for the analysis, whereas the second presents the results obtained.

4.1 Data

The analysis of this paper focused on a sample of 441 stocks listed in the STOXX
Europe 600 Index as of August 10 2023 over an 8-year period (97 months) that
ranged from 31-01-2015 to 31-01-2023. In addition, a subset of 323 stocks was
used to investigate on the divergence of ESG scores among data providers.

The data retrieved for the construction ESG portfolios involved: i) ESG scores

and ii) returns and additional stock characteristics.

4.1.1 ESG scores

The track record of overall ESG scores as well as pillar-specific scores was retrieved
from two data providers: Bloomberg and Refinitiv. Both provided ESG scores on
an annual basis and had similar stocks coverage, although the dataset of Bloomberg
ESG scores was found to be the most complete as it provided up to date ESG
data, while Refinitiv ESG scores relative to recent years (2022 and 2021) were

missing for a number of stocks. This divergence led to the identification of two
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different samples: the first sample was built exclusively with data provided by
Bloomberg, including ESG scores of 441 stocks from 2015 to 2022; the second

sample instead resulted in a subset of 323 stocks of the first sample from 2015

to 2021. This distinction was made in order to exploit the large and up to date

availability of Bloomberg ESG data, aiming at reporting evidence on the most

recent developments of the ESG premium, and at the same time develop insights on

the sensitiveness of the results obtained to the ESG rating provider, by providing

a "what-if” intuition if Refinitiv ESG scores were used instead.
Table 4.1{summarizes the distribution of Bloomberg ESG data employed in the first

sample (summary statistics of the second sample for both Refinitiv and Bloomberg

ESG scores are reported in Appendix A) .

| ESG | E
Year | Mean Std Min 25% 50% 75% Max | Mean Std Min 25% 50% 75% Max
2022 | 449 122 0.74 3.63 452 536 796 | 418 209 0.00 272 435 565 10.00
2021 | 445 1.22 0.76 3.58 448 532 796 | 411 206 0.00 267 426 558 10.00
2020 | 4.12 1.24 081 318 409 504 793 | 353 213 000 1.84 354 519 9.54
2019 | 379 1.20 0.62 2.87 377 470 712 | 3.09 217 000 1.17 3.00 486 9.75
2018 | 3.50 1.18 0.60 250 3.52 435 7.7 | 270 216 000 0.61 2.61 430 9.05
2017 | 334 117 063 238 329 421 718 | 248 209 000 051 215 399 891
2016 | 3.08 1.14 063 219 299 390 688 | 225 1.99 000 034 1.89 359 895
2015 | 2.85 111 054 1.98 275 359 670 | 205 1.91 0.00 023 167 332 907

| s | G
Year ‘ Mean Std Min 25% 50% 75% Max ‘ Mean Std Min 25% 50% 75% Max
2022 | 349 1.83 0.00 216 3.22 470 957 | 659 1.14 293 580 6.66 7.48 873
2021 | 3.46 1.84 0.00 206 319 470 957 | 661 1.14 323 580 6.63 7.50 8.90
2020 | 323 1.80 0.00 1.86 293 434 926 | 654 1.16 3.14 576 6.59 7.46 888
2019 | 294 1.66 0.00 1.67 263 3.8) 938 | 640 1.18 3.06 558 6.50 7.29 855
2018 | 273 1.60 0.00 1.56 236 3.62 800 | 623 1.21 3.03 542 6.28 7.4 863
2017 | 259 1.62 0.00 1.37 223 336 800 | 613 1.20 245 522 6.17 713 863
2016 | 228 1.56 0.00 1.11 1.91 311 800 | 597 1.31 232 497 6.08 7.01 880
2015 | 1.99 145 000 094 1.62 269 7.89 | 580 1.37 208 474 581 6.95 8.60

Table 4.1: Summary Statistics for Bloomberg ESG data on 441 stocks
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4.1.2 Returns and other stock characteristics

Data relative to stock returns and additional characteristics was all retrieved on
a monthly basis from Bloomberg over the period spanning from 2015-01-31 to
2022-12-31, with the only exception of the excess returns time-series that was
extended to include also for the 31-01-2023 observation. When readily available,
the variables were directly imported from Bloomberg, whereas those that were not
were constructed through the combination of more variables. Further, the risk-free
rate was retrieved from Kenneth French online libraryf} In detail, the variables

were so constructed:

e Returns. Stocks™ excess returns were computed through the Total Return

Index (TRI) and the risk-free rate according to the following formula:

TRI;; —TRIL;
Tit =
! TRI;;

— Tf,t (41)

e MC. Market capitalization of stocks was directly provided by Bloomberg.

e BM. The Book-to-Market ratio was obtained from the Bloomberg Market-

to-Book ratio and adjusted accordingly, hence:

1

4.2
Market-to-Book ratio; ;i (42

BM;iy— =

e OP. Operating profitability was computed as the ratio between Net Oper-
ating Profits After Taxes (NOPAT) and Total Equity, thus:

NOPAT; ;4
Total Equity;, ,

OP,L'jtfl - (43)

e INV. Investments of a firm were measured in relative terms by the ratio of

Total Assets for the period over Total Assets on the previous period:

Total Assets; ;1
Total Assets; o

10Available at: https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/
data_library.html

(4.4)

INViy =
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Summary statistics of the stock characteristics are reported in Appendix B.

4.2 Results

The four pure ESG portfolios calculated according to the MCS methodology are
analyzed in this section. Recall that these portfolios were constructed to gain ex-
clusive exposure to the ESG factor, either it being the overall ESG score or the E,
S or G pillar specific-score provided by Bloomberg. The analysis of their perfor-
mance over the period considered sheds light on how the market has priced ESG
information, and on whether there is sufficient empirical evidence to conclude for
an ESG premium. Further, it is shown that these portfolios are strongly dependent
on the ESG data provider, as the extent of subjectivity involved in the assessment
of a company’s ESG performance is playing a significant role on the final score,

which represent the independent variable on which ESG portfolios are based.
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Figure 4.1: Performance of ESG portfolios
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4.2.1 ESG premium

A first investigation on the performance of the ESG portfolios suggests the case for
an ESG premium is well-grounded, although in support of a negative relationship.
Figure [4.1| shows that all ESG portfolios have lost value over time: the ESG port-
folio exhibited a negative total return of -7.34%, and an even worse performance
was achieved by E and G portfolios; the S portfolio performed better than the
other three, but still ended up losing almost 3.20% of its value.

Evidence for a negative ESG premium is backed by the statistically significant
estimates of Jensen’s alpha obtained from time-series regressions on the two main
asset pricing models, CAPM and Fama-French 5 Factor model (FF5). A summary
of the regression estimates for each portfolio is provided in Table 4.2l The esti-

| ESG | E
| Coef  StdErr P> |z|| Coef StdErr P> |z

acapy | -0.0016  0.001 0.011 | -0.0015 0.001 0.032
Bcapm 0.0069 0.012 0.568 -0.0089 0.015 0.559
OFF5 -0.0017  0.001 0.003 | -0.0017 0.001 0.008
Bumkr 0.0122 0.013 0.331 -0.0016 0.016 0.920
Bsmp 0.0399 0.024 0.092 0.0434 0.030 0.145
Bumr -0.0041 0.023 0.859 -0.0160 0.028 0.571
Bruw -0.0133 0.027 0.620 -0.0158 0.033 0.631
Bena 0.0972  0.037 0.009 0.1168  0.042 0.005

| S | G
| Coef  StdErr P >|z| | Coef  Std Err P > |z

acapy | -0.0013  0.000 0.001 | -0.0014 0.001 0.011
Bcapym | 0.0249  0.009 0.006 | -0.0545 0.013 0.000
OFFs -0.0013  0.000 0.001 | -0.0013 0.001 0.014
BMKT 0.0278  0.009 0.002 | -0.0652 0.014 0.000
Bsmp 0.0115 0.015 0.454 0.0497 0.024 0.038
Bumr 0.0169 0.015 0.260 0.0197 0.021 0.339
BrMw -0.0101 0.019 0.594 0.0145 0.028 0.600
Bema 0.0386 0.024 0.111 -0.0040 0.032 0.901

Note: Statistically significant estimates at the 1%-level are highlighted in bold

Table 4.2: Regression estimates for ESG, E, S, and G portfolios

mated alphas are both significant and negative for all the four portfolios, regardless
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of the asset pricing model employed. Indeed, the Fama-French multi-factor exten-
sion of the CAPM was not expected to produce significantly different estimates of
the alpha, because the ex-ante exposure of ESG portfolios to additional character-
istics was neutralized. This idea is consistent with non-significant beta estimates:
portfolios” returns were unlikely to be explained by the included variables. In this
regard, the interpretation of the beta estimate of the CMA factor is trivial: al-
though significant for both the ESG and E portfolio, there seems to be no reason
on why the CMA factor should have a causal relationship on the portfolios.

Overall, the CAPM and FF5 regression analysis provide empirical evidence of
a negative ESG premium: the annually adjusted’] ESG premium equals -1.90%
when the CAPM is used, and it decreases to -2.02% under the FF5 model.

On top of this, it is important to highlight the correlation between portfolios as
seen in Figure The performance trajectories of the ESG, E, and G portfo-
lios closely mirrored each other, suggesting a strong resemblance in the weights
assigned by these portfolios. This resemblance was reflected in a significant corre-
lation, as evidenced by a high p value of 0.974 between the ESG and E portfolios
(as shown in Table . Because the ESG score is the end product of a weighted

ESG E S G
ESG | 1.000 0.974 0.726 0.888

E 1.000 0.603 0.877
S 1.000 0.623
Q 1.000

Table 4.3: Correlation Matrix

combination of pillar-specific scores, a high correlation between an ESG portfolio
and any pillar-specific portfolio could be expected. However, the 0.877 correla-
tion between the E and G portfolio is suspicious, and it raises question on how
performance relative to the two metrics is actually evaluated: why two portfolios
constructed on completely different metrics behave so similarly? In theory, the E
and G scores should be unrelated, as their aim is to rate a company’s commitment

in two unrelated fields. From a practical point of view, such a high correlation can

"The alpha estimate is relative to the portfolio’s monthly return. To convert the alpha
on an annual basis, the following adjustment shall be made: agnn = (1 + Qmontn)2 — 1
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be traced back to the "halo-effect” documented by [Berg et al.| (2022), according

to which pillar-specific scores are not assigned independently.

4.2.2 Confusion data

This last section develops on the major challenge on ESG: the inconsistency in
results driven by different ESG data providers. Although empirical evidence of a
negative ESG premium was documented in the previous section, the lack of stan-
dardised practices in ESG reporting made ESG scores strongly dependent on the
data provider, which proposes its own subjective assessment of a company ESG
performance; hence, the same applies to the results obtained, which should care-
fully interpreted and possibly replicated with other providers” ESG data.

This study analyzed the disagreement among data providers by retrieving ESG
scores from Bloomberg and Refinitiv. Then, it used the two dataset to replicate
the methodology discussed in this paper and construct the four ESG portfolios.
The comparison of ESG portfolios by data provider (depicted in Figure makes
it clear that a strong divergence exist between data providers. In fact, ESG port-
folios were very different from one provider to the other: not only they exhibited
poor correlation, but appeared to be negatively correlated, in particular when
looking at portfolios’ performance from January 2019 on. Indeed, it is clear that
using Refinitiv scores would have led to a different regression outcome, possibly
resulting in a positive ESG premium.

When ESG ratings diverge to such an extent, doubts on their reliability arise.
In this scenario investors often mistrust the provider’s assessment of ESG perfor-
mance; but even worse is the fact that investors who wish to make an impact
through their allocation of capital could be exposed to completely different port-
folios just because they disposed of different ESG data sources.
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Figure 4.2: ESG portfolios by data provider
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Conclusions

The adoption of ESG reporting represents a significant step towards the promo-
tion of sustainable development. However, it is essential to recognize that while
assigning performance scores to corporations may incentives positive actions, it is
not without its drawbacks. ESG scores can become the primary focus for busi-
nesses, leading them to undertake actions solely for the purpose of improving their
ESG reputation. This focus on scores may not always align with genuine, holis-
tic sustainability efforts, and in some cases, firms may abstain from sustainability
initiatives if the outcomes cannot be directly attributed to a significant ESG score
improvement.

This paper has contributed valuable evidence regarding the existence of a negative
ESG premium, shedding light on the financial implications of ESG performance.
Nevertheless, it has also exposed the limitations associated with ESG scores that
are provider-dependent. These limitations could potentially lead to contrasting
results and make it challenging to determine how the market has truly priced the
ESG factor. This ambiguity is primarily a result of the lack of uniformity in ESG
performance measurement across different providers and stakeholders.

In the face of these challenges, the need for standardized and consistent ESG re-
porting becomes apparent. As we move forward, it is essential for researchers,
regulators, and businesses to address these issues collaboratively. Future research
should explore methods for harmonizing ESG reporting practices, enhancing the
transparency of data, and developing robust frameworks that more accurately re-

flect a corporation’s actual commitment to sustainability.
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Appendix

A

| ESG | E
Year | Mean Std Min 25% 50% 75% Max | Mean Std Min 25% 50% 75% Max
2021 | 4.28 119 0.76 3.39 430 510 796 | 391 218 0.0 238 3.92 542 10.00
2020 | 3.95 122 081 3.02 395 470 793 | 329 222 00 150 3.00 502 9.54
2019 | 3.61 116 0.62 268 357 446 7.03 | 284 226 0.0 072 257 447 9.75
2018 | 331 114 0.60 242 321 407 717 | 243 224 0.0 043 192 4.00 9.05
2017 | 3.5 113 0.63 226 3.03 384 718 | 221 215 0.0 033 1.61 358 891
2016 | 291 110 0.63 210 279 359 6.88 | 202 207 00 022 143 322 895
2015 | 269 108 054 187 256 328 670 | 1.8 199 0.0 0.07 131 288 9.07
| s | G
Year | Mean Std Min 25% 50% 75% Max | Mean Std Min 25% 50% 75% Max
2021 | 329 177 0.0 198 3.02 422 923 | 659 114 323 578 6.63 7.50 8.90
2020 | 3.06 174 0.0 174 270 404 926 | 654 117 3.14 576 659 7.52 8.88
2019 | 275 156 0.0 158 243 360 938 | 641 118 3.06 554 650 7.28 8.55
2018 | 255 147 0.0 152 216 344 750 | 624 122 3.03 540 627 722 8.63
2017 | 239 150 0.0 131 202 318 7.89 | 614 120 245 522 6.13 7.12 8.63
2016 | 2.07 143 0.0 102 172 274 789 | 6.00 130 232 498 6.11 7.00 8.80
2015 | 1.81 136 0.0 090 145 238 7.89 | 584 135 208 482 580 6.96 8.60
Table 4: Summary Statistics for Bloomberg ESG data on 323 stocks
| ESG | E
Year | Mean Std Min 25% 50% 75% Max | Mean Std Min 25% 50% 75% Max
2021 | 74.82 1239 27.56 68.76 76.73 83.94 9551 | 72.16 18.61 13.57 63.08 76.46 86.33 98.92
2020 | 73.41 13.64 17.56 66.47 7544 8325 9515 | 70.61 20.39 822 59.65 76.14 85.30 99.12
2019 | 70.65 14.51 13.31 63.22 72.58 81.24 95.21 | 68.83 21.87 0.00 57.22 74.59 85.43 98.89
2018 | 68.32 15.95 8.14 59.42 70.91 80.12 94.96 | 65.83 23.60 0.00 50.46 72.59 84.26 98.85
2017 | 66.07 16.74 7.49 5591 68.68 79.00 95.74 | 64.67 24.06 0.00 51.18 70.74 83.65 98.46
2016 | 63.57 17.62 6.05 53.18 65.07 77.43 92.06 | 64.59 23.52 0.00 48.92 69.09 83.78 98.07
2015 | 61.98 19.03 5.98 50.90 65.12 76.40 93.51 | 63.42 24.79 0.00 48.67 67.44 84.08 98.24
| s | G
Year | Mean Std Min 25% 50% 75% Max | Mean Std Min 25% 50% 75% Max
2021 | 76.67 1515 25.86 67.91 79.46 88.81 98.31 | 73.57 16.32 23.64 64.65 76.75 86.82 98.56
2020 | 75.65 16.04 11.87 65.82 78.86 88.46 97.95 | 71.58 17.77 9.97 62.99 7549 84.38 98.34
2019 | 74.12 16.91 14.61 65.00 78.06 86.68 98.18 | 66.28 18.96 8.11 55.16 69.40 80.65 98.14
2018 | 72.45 17.92 529 6289 75.64 86.90 97.34 | 63.52 20.83 9.32 50.00 67.08 79.27 97.34
2017 | 71.06 19.06 2.30 59.94 74.67 85.70 97.92 | 58.82 21.75 5.18 4249 62.14 7496 97.26
2016 | 67.82 21.06 2.06 54.18 73.07 84.40 97.64 | 57.11 21.72 450 42.10 59.92 73.50 97.27
2015 | 65.42 2245 2.16 50.98 69.84 84.62 97.96 | 56.34 22.36 540 40.02 59.24 7417 94.49

Table 5: Summary Statistics for Refinitiv ESG data on 323 stocks
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Appendix B

| MC | BM
Year | Mean Std Min 25% 50% 75% Max | Mean Std Min 25% 50% 75% Max
2022 4.683 11.975 0.164 0.594 1.392 4.307 181.084 | 0.676 0.601 -1.176 0.264 0.507 0.922 3.373
2021 4.752 9.904 0.162 0.685 1.546 4.487 129906 | 0.574 0.569 -1.867 0.207 0.420 0.777 4.134
2020 3.713 7.550 0.031 0.563 1.247 3.600 99.280 0.739 0.836 -1.275 0.240 0.498 0.926 6.320
2019 3.746 7.083 0.069 0.595 1.392 3.830 83.534 0.603 0.555 -0.144 0.228 0.447 0.783 4.212
2018 3.605 6.778 0.079 0.610 1.309 3.944 73.548 0.549 0448 -0.222 0.233 0.432 0.748 3.324
2017 3.656 6.812 0.034 0.583 1.403 3.869 76.433 0.508 0.393 -0.264 0.231 0.376 0.711 2.695
2016 3.220 6.265 0.031 0.494 1.158 3.459 73.185 0.580 0.517 -0.328 0.248 0.417 0.805 4.602
2015 | 3.240  7.035 0.058 0.441 1.132 3.313 96.762 | 0.547 0.442 -0.208 0.249 0.409 0.736  2.938
| oP | INV
Year ‘ Mean Std Min 25% 50% 75% Max ‘ Mean Std Min 25% 50% 75% Max
2022 0.013 0.446 -6.005 0.030 0.050 0.087 1.365 1.007 0.014 0925 1.000 1.005 1.011 1.111
2021 0.077 0.669 -8.318 0.030 0.052 0.096 9.741 1.009 0.014 0.950 1.002 1.006 1.012 1.106
2020 0.051 0.243 -2.413 0.021 0.040 0.074 3.055 1.005 0.015 0.979 0.998 1.002 1.008 1.149
2019 0.113 0.696 -3.637 0.029 0.051 0.091 12.115| 1.010 0.018 0.971 1.003 1.006 1.013 1.180
2018 0.076 0.376 -3.907 0.032 0.053 0.092 4.233 1.009 0.028 0.982 1.001 1.005 1.009 1.439
2017 0.119 0.482 -0.248 0.033 0.055 0.092 7.355 1.004 0.016 0977 0.998 1.002 1.006 1.215
2016 0.115 0.502 -0.901 0.029 0.052 0.091 9.012 1.008 0.020 0.956 1.001 1.006 1.011 1.343
2015 0.106 0.824 -6.228 0.027 0.050 0.091 13.919 | 1.004 0.013 0.966 0.997 1.002 1.008 1.111
Table 6: Summary Statistics for Bloomberg stock characteristics data on 441 stocks
| MC | BM
Year | Mean Std Min 25% 50% 75% Max | Mean Std Min 25% 50% 75% Max
2021 5.227 10.941 0.162 0.751 1.738 5.356 129.906 0.582 0.627 -1.867 0.185 0.391 0.794 4.134
2020 4.119 8.365 0.031 0.605 1.392 4.181 99.280 0.758  0.924 -1.275 0.207 0.453 0.971 6.320
2019 4.231 7.868 0.069 0.670 1.577 4.352 83.534 0.597  0.598 -0.144 0.207 0.431 0.788 4.212
2018 4.086 7.547 0.079 0.678 1.567 4.504 73.548 0.534 0479 -0.222 0.222 0.391 0.716 3.324
2017 4.177 7.594 0.034 0.624 1.556 4.511 76.433 0.487  0.409 -0.264 0.220 0.353 0.651 2.695
2016 3.694 7.002 0.031 0.538 1.332 3.685 73.185 0.559 0.547 -0.328 0.232 0.384 0.719 4.602
2015 3.732 7.868 0.061 0.487 1.354 3.895 96.762 0.515 0.435 -0.298 0.228 0.378 0.661 2.467
| OP | INV
Year | Mean Std Min 25% 50% 75% Max | Mean Std Min 25% 50% 75% Max
2021 0.083 0.781 -8.318 0.030 0.054 0.106 9.741 1.007 0.013 0.950 1.001 1.006 1.010 1.106
2020 0.056 0.283 -2.413 0.022 0.040 0.082 3.055 1.004 0.012 0979 0.998 1.002 1.008 1.089
2019 0.139 0.811 -3.637 0.031 0.058 0.100 12.115| 1.010 0.017 0.977 1.003 1.007 1.012 1.140
2018 0.085 0.439 -3.907 0.033 0.057 0.099 4.233 1.008 0.021 0.982 1.001 1.004 1.009 1.258
2017 0.143 0.561 -0.248 0.034 0.060 0.099 7.355 1.005 0.018 0.977 0.998 1.002 1.006 1.215
2016 0.137 0.582 -0.901 0.031 0.057 0.100 9.012 1.007 0.013 0.956 1.001 1.005 1.011 1.065
2015 0.125 0.961 -6.228 0.027 0.053 0.099 13.919 | 1.003 0.010 0.966 0.997 1.002 1.008 1.068

Table 7: Summary Statistics for Bloomberg stock characteristics data on 323 stocks
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