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Handling Editor: Zhifu Mi Sustainability stock indices play an important role in guiding socially responsible funds to their constituents.
Thus, to find out whether the term sustainability is more than just a label, we analyze the inclusion and exclusion
criteria applied by sustainability indices, and we compare them with those applied by conventional indices. We
analyze the level of sustainability and size of the companies included in and excluded from five sustainability
indices compared to a control group of 11 conventional indices. Our results show that the level of sustainability
influences the inclusion process and, to a lesser extent, the exclusion process of the five FTSE4Good indices.
However, we find similar results for several conventional indices. In addition, the size criterion dominates the
sustainability criterion in the inclusion and exclusion processes of sustainability indices like in conventional
indices. Further, we use different cluster algorithms to determine that the inclusion and exclusion processes of
four of the five sustainability indices are different from those of the conventional indices. Our results validate the
use of the “sustainability” label for four of five sustainability indices but also show that further differentiation
between sustainability and conventional indices is needed.
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1. Introduction

In the last two decades, two major trends have existed in asset
management: the increase in socially responsible (SR) investment and
the increase in passive management. Renneboog et al. (2008) define SR
investment as a process that integrates social, environmental, and
ethical considerations into investment decision-making. In 2018, assets
under management in SR investment had increased to $12 trillion in the
United States (US SIF, 2018) and to €11 trillion in Europe (EUROSIF,
2018). Similar to SR investment, passive management which replicates
market indices with extremely low fees for investors, has grown
considerably (Sushko and Turner, 2018). Therefore, the analysis of
sustainability indices is important both as benchmarks for active SR
investment and for tracking passive SR investment.

Conventional and sustainability indices measure the evolution of the
performance of a set of stocks in a geographical area (e.g., United States,
Europe, World). While conventional indices include and exclude com-
panies based exclusively on financial criteria (e.g., market

capitalization), sustainability indices also consider environmental, so-
cial, and governance (ESG) criteria. Studies have often referred to a
firm’s consideration and response to issues beyond the financial, tech-
nical, and legal requirements as corporate social responsibility (CSR)
(see, e.g., Montiel, 2008; Liang and Renneboog, 2017; Abbas, 2020).
However, there is no single definition of CSR (see, e.g., Carroll, 1999;
Garriga and Melé, 2004; Ashrafi et al., 2018). Studies have also referred
to the degree to which a company responds to environmental and social
aspects as corporate social/sustainability performance (CSP) which is
usually measured using ESG ratings (see, e.g., Zhao and Murrell, 2016;
Awaysheh et al., 2020; Drempetic et al., 2020). Thus, sustainability
indices contain companies that meet high ESG standards.

BlackRock, Vanguard, and State Street dominate passive investment
(Fichtner et al., 2017), while S&P Dow Jones, Morgan Stanley Capital
International (MSCI) and FTSE Russell are the three largest index pro-
viders with a market share of 70% in 2018 (Walker, 2019). In this
research, we analyze five FTSE4Good sustainability stock indices and
some FTSE Russell conventional stock indices. We chose FTSE indices
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because they are some of the most important ones, and other studies
have widely used the FTSE4Good series (see, e.g., Belghitar et al., 2014;
Montoya-Cruz et al., 2020; El Ouadghiri et al., 2021). Nevertheless, we
also include common conventional indices such as S&P 500, EuroStoxx
50, and the Stoxx 600 for robustness purposes.

The fundamental work of the index providers is to create and
maintain an index. Once this work is done, the supplier can produce a
myriad of sub-indices based on a subset of the same companies (Tabor
and Molinas, 2020). FTSE Russell uses this method. The FTSE4Good
criteria is applied to create the FTSE Developed Index Series and the
FTSE Emerging Index Series, which cover over 23 developed countries
and 20 emerging countries." The FTSE4Good criteria comprises com-
panies whose overall ESG rating is 3.3 or higher for developed markets
and 2.9 or higher for emerging markets. On the other hand, the FTSE
excludes the companies whose overall ESG rating is lower than 2.9 for
developed countries and lower than 2.4 for emerging markets. Like
other sustainability indices, the FTSE4Good excludes companies that
have had major controversies and those with particular business activ-
ities such as tobacco or weapons.”

Petry et al. (2019) underline that index providers steer capital with
their indices because the inclusion of firms or countries in an index can
result in large inflows while exclusions can cause large outflows.
Therefore, academics and regulators should thoroughly analyze the
decisions made by indices because of their influence on financial mar-
kets and SR flows, especially on SR investors given that they are willing
to sacrifice returns for investing in SR products (see, e.g., Borgers and
Pownall, 2014; Gutsche and Ziegler, 2019).

However, most studies focus on comparing the financial perfor-
mance of conventional and sustainability indices (see, e.g., Schroder,
2007; Cunha et al.,, 2020; Chiappini et al., 2021) or on analyzing
whether the inclusion or exclusion from a sustainability index affects its
financial performance (see, e.g., Oberndorfer et al., 2013; Kappou and
Oikonomou, 2016; Durand et al., 2019). Instead of analyzing the
financial performance, and more closely related to our analysis, some
studies analyze the factors that explain why a company enters into or
exits from a sustainability index (see, e.g., Pineiro-Chousa et al., 2019;
Arribas et al., 2021). However, these studies only analyze sustainability
indices, while we analyze both sustainability and conventional ones. It is
important to analyze both types of indices because the conclusions may
not be specific to the sustainability indices but to the stock indices in
general. Therefore, our first objective is to analyze the inclusion and
exclusion criteria of sustainability and conventional indices in terms of
CSP and size; and to analyze which of the two criteria dominates the
other.

SR investors must reconcile two somewhat dual criteria when
selecting investments: financial and nonfinancial. Therefore, in this
study, we focus on the influence of company size (financial criteria) and
ESG ratings (nonfinancial criteria) to determine the inclusions in and
exclusions from sustainability indices. Moreover, as we apply the same
analysis to sustainability and conventional indices, we can observe
whether these criteria differ between sustainability and conventional
indices.

As opposed to other studies, we argue that the use of relativized
variables (percentile rank) is preferable to absolute values because they
provide homogeneous and comparable values between indices and
dates. These values show the position in which the company enters or
leaves the index with respect to those companies that the index could

1 See FTSE Russell Factsheet

2 We do not only analyze FTSE indices; hence, we have decided to use the
ESG score from Refinitiv that replaces the existing ASSET4® Equal Weighted
Ratings (Refinitiv, 2019). This database is prestigious as numerous studies have
used it to measure the CSP of companies (see, e.g., Miras-Rodriguez et al., 2015;
Nuber et al., 2020; Rajesh and Rajendran, 2020). In addition, the number of
companies in this database is much higher than in other rating databases.
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have included or excluded. Specifically, for each index and each month
in which the event occurs (inclusion or exclusion), we analyze the po-
sition in terms of CSP and size of companies that are included with re-
gard to those companies that are not or the position of the companies
that are excluded with regard to the companies that remain in the index.
Thus, we analyze how important the CSP and the size are for companies
that are included in or excluded from sustainability indices and from our
control group of conventional indices.

The analysis and comparison between conventional and sustain-
ability indices gives a better understanding of what “sustainability” is in
the index industry. Our results show that the companies that the sus-
tainability indices exclude are worse in terms of size than in terms of
CSP. In fact, probit models show that CSP does not influence the
exclusion process of certain indices. In the inclusion process, the CSP has
more influence, although it does not predominate over the size criterion.
Thus, our results show that sustainability indices first follow a size cri-
terion and secondarily a CSP criterion. Similar to Drempetic et al.
(2020), who put ESG rating agencies “under review” because the posi-
tive relationship between the size and the CSP may not provide SR in-
vestors with the information they need, our results show that index
providers should improve the method that they use to create sustain-
ability indices to differentiate these indices from conventional ones.

Petry et al. (2019) argue that index providers may establish stan-
dards for what constitutes a sustainable investment. Moreover, investors
widely use sustainability indices as an indicator of CSP (see, e.g., Kappou
and Oikonomou, 2016; Gomez-Bezares et al., 2017; Forcadell and Ara-
cil, 2017). For both reasons, the second objective of this research is to
test whether the FTSE4Good indices are worthy of the “sustainability”
label. Thus, we use a cluster analysis to test whether the inclusion and
exclusion criteria of sustainability indices in terms of CSP and size are
different from that of conventional ones. The goal of a cluster analysis is
to discover the natural grouping(s) of a set of individuals (Jain, 2010).
Our analysis shows that four of the five sustainability indices are
different from the conventional indices. Therefore, we validate the
“sustainability” labeling of four sustainability indices. The development
of methods to validate the labeling used by index providers is necessary
due to the growth of passive investment in general and passive SR in-
vestment in particular. To the best of our knowledge, our research that is
based on unsupervised learning techniques is the first to show that the
criteria applied by sustainability indices differ from those applied by
conventional indices.

The paper is organized as follows: Section 2 reviews the literature
and introduces the hypotheses, section 3 describes our sample design
and the methodology, section 4 shows the empirical results, section 5
discuss the findings obtained and section 6 concludes.

2. Literature review and hypotheses

The literature agrees that there is a growing awareness of the global
links among environmental problems, socioeconomic issues related to
poverty and inequality, and concerns about a healthy future for hu-
manity (Hopwood et al., 2005). The literature uses the assumption that
sustainability stock indices are an appropriate indicator for corporate
environmental and social activities (see, e.g., Chatterji and Mitchell,
2018; Arribas et al., 2021). Consolandi et al. (2009) conclude that SR
investors interpret the inclusion of a firm in a sustainability index as a
“certification” of a high degree of CSR, while they interpret the deletion
from an index as a loss in CSR status. However, Ziegler (2012) shows
that factors that are not directly connected to corporate, environmental,
or social activities may influence the composition of sustainability
indices.

Table 1 provides an overview of the studies that use the permanence
and inclusion (exclusion) of companies from sustainability indices as a
proxy for good (poor) CSP. Specifically, there are several short-term
event studies that analyze whether the inclusion in or exclusion from
sustainability indices influence corporate financial performance. As



Table 1

Review of studies that use inclusion, permanence or exclusion from sustainability indices as a proxy for CSP.

Authors

Index

Description

Main Findings

McWilliams and
Siegel (2000)
Curran and Moran

(2007)
Becchetti et al.
(2008)
Doh et al. (2010)

Artiach et al. (2010)

Ziegler and Schroder
(2010)
Cheung (2011)

Ziegler (2012)

Oberndorfer et al.
(2013)

Kaspereit and Lopatta
(2016)

Kappou and
Oikonomou (2016)

Chatterji and Mitchell
(2018)

Pineiro- Chousa et al.
(2019)

Domini 400 Social Index

FTSE4Good UK

Domini 400 Index

Calvert social Index

Dow Jones Sustainability World Index

Dow Jones Sustainability World and Dow Jones
Stoxx Sustainability

Dow Jones Sustainability

Dow Jones Sustainability World Index

Dow Jones STOXX Sustainability Index and the
Dow Jones Sustainability World Index

Dow Jones Sustainability Index Europe

MSCI KLD 400

Dow Jones Sustainability Index World

S&P500 Environmental and Socially
Responsible Index

Analysis of the relation between financial performance and the
permanence in the Domini 400 Social Index

Event study to analyze the abnormal daily returns associated with
inclusions and exclusions

Analysis of the relation between inclusion and permanence in the domini
social index and financial performance

Analysis of the positive/negative shareholder wealth effect associated
with a firm’s addition/deletion to the index

Analysis of the accounting determinants to be a member of the index

Determinants of the inclusion of European firms in the Dow Jones
Sustainability World Index and the Dow Jones Stoxx Sustainability Index
Event study to analyze the stock return, risk, and liquidity associated with
the event (exclusions and inclusions) in US companies

Analysis of the effects of inclusion in the Dow Jones Sustainability World
Index on corporate financial performance

Event study using three-factor Fama and French and a t-GARCH(1,1) to
analyze inclusions of German firms in sustainability indices

Analysis of the effects of permanence in the Dow Jones Sustainability
World Index on corporate financial performance

Analysis of the financial effects of additions to and deletions from the
social index MSCI KLD 400

Event study of reactions to the addition, continuation, and deletion from
the index

Determinants of changes in the composition of SRI indices

CSP has a neutral impact on financial performance
The abnormal daily returns associated with the event are not significant

Permanence in the Domini Index reduces returns on equity but not when large and
R&D investing companies are excluded
The abnormal returns associated with deletions are weakly negative

Sustainability firms are significantly larger but do not have greater free cash flows or
lower leverage than other firms

The composition of the index is also influenced by factors that do not necessarily have
to be directly related to the environmental or social activities of the companies
There is no strong evidence that the announcement will have a significant impact on
stock returns and risk

Weak or neutral effect of inclusion in the index on corporate financial performance

Stock markets penalize the inclusion of a firm in sustainability stock indices
Positive association between CSP and market value

Addition in the index does not lead to material changes in its market price, whereas
deletions are accompanied by negative cumulative abnormal returns

Investors appear to punish firms that are added to or continue on the index

There is no single financial performance indicator that explains the exclusion from or
inclusion in a sustainability index

This table shows a brief literature review of the permanence of/inclusion in/exclusion from sustainability indices. The first column shows the authorship of the study, the second column shows the indices analyzed, the
third column gives a brief description of the study, and the fourth column shows the main findings.
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Table 2

Indices analyzed by geographic area and data supplier.
Name Market Type Index Supplier Ticker
FTSE4Good Global Global Sustainability FTSE Group LFT4GBGL
FTSE4Good Developed 100 Global Sustainability FTSE Group LFT4G100
FTSE4Good US United States Sustainability FTSE Group LFT4GBUS
FTSE4Good US 100 United States Sustainability FTSE Group LFT4U100
FTSE4Good Europe Europe Sustainability FTSE Group LFT4GBEU
FTSE Global Global Conventional FTSE Group LFAWRLD
FTSE Global 100 Global Conventional FTSE Group LFTSEGL
FTSE US United States Conventional FTSE Group LWIUSAM
FTSE US All caps United States Conventional FTSE Group LFAUSAM
FTSE Eurofirst 100 Europe Conventional FTSE Group LFTEFC1E
FTSE Eurotop 100 Europe Conventional FTSE Group LFTEU100
S&P 500 United States Conventional Standard & Poor’s LS&PCOMP
S&P 100 United States Conventional Standard & Poor’s LS&P100I
S&P EURO Europe Conventional Standard & Poor’s LSPEUROP
STOXX 50 Europe Conventional Stoxx LDJSTOS50
STOXX 600 Europe Conventional Stoxx LDJSTOXX

This table lists the 16 indices analyzed in this study and their geographic areas, the index type, the data suppliers, and the Refinitiv ticker.

indicated by Oberndorfer et al. (2013), the reliability of event studies is
that the timing of the event is exogenous and thus the company cannot
influence the event. Event studies assume that stronger CSP criteria than
those of conventional indices guide the inclusion or exclusion decisions
of sustainability indices. Thus, we hypothesize that sustainability indices
follow CSP criteria in their inclusion process (H1A) and in their exclu-
sion process (H1B):

Hypothesis 1A. The level of CSP influences the inclusion in sustain-
ability indices.

Hypothesis 1B. The level of CSP influences the exclusion from sus-
tainability indices.

In order to confirm that the influence of CSP on inclusions and ex-
clusions is specific to sustainability indices as opposed to conventional
ones, we replicate the analyses with the conventional indices as a control
group.

Drempetic et al. (2020) indicate that the method used by index
providers to score companies gives an advantage to large firms. This idea
is consistent with the studies that find a positive relation between size
and CSP (see, e.g., Orlitzky, 2001; Udayasankar, 2008; Horisch et al.,
2015). Therefore, whether the size criterion dominates the CSP influ-
ence in the inclusion and exclusion processes of sustainability indices,
these indices may not provide SR investors with the information they
need to make the correct decisions based on their beliefs. Thus, we hy-
pothesize that the influence of CSP dominates the influence of size in the
inclusion and exclusion processes of sustainability indices.

Hypothesis 2. The CSP criteria dominates over the size criterion in the
inclusions in and exclusions from sustainability indices.

The results of studies that compare the performance of sustainability
and conventional indices are not conclusive (Cunha et al., 2020). In
addition, the results of some studies question the suitability of sustain-
ability indices as a reference for SR investment. Cortez et al. (2009) and
Leite and Cortez (2014) conclude that conventional benchmarks explain
the returns of SR funds better than sustainable benchmarks. Joliet and
Titova (2018) analyze the relation between SR funds’ investment de-
cisions and CSP. They find that new inclusions in the portfolios of pas-
sive management funds are not related to the CSP of a company but to an
increase in its size. Ziegler and Schroder (2010) discuss the reliability of
the Dow Jones Sustainability Index as an indicator of CSP. Therefore, it
would be important to know whether the criteria applied by both types
of indices are sufficiently different to state that sustainability indices
deserve a label that distinguishes them from conventional indices.

As opposed to the majority of the research that is focused on whether
inclusions in or exclusions from a given sustainability index affect
financial performance and whether the risk adjusted returns of

sustainability indices are different from conventional ones, we propose
the application of a cluster analyses to find out whether the inclusion
and exclusion processes of sustainability and conventional indices are
different. Aldenderfer and Blashfield (1984) summarize the goals of
cluster analysis in four major aspects: development of a classification;
investigation of useful conceptual schemes for grouping entities; hy-
pothesis generation through data exploration; hypothesis testing or the
attempt to determine if types defined through other procedures are in
fact present in a data set. The fourth goal perfectly suits our objective of
knowing whether the label “sustainability” is present in our set of
indices.

Hypothesis 3A. There are differences in the inclusion criteria of sus-
tainability and conventional indices in terms of CSP and size.

Hypothesis 3B. There are differences in the exclusion criteria of sus-
tainability and conventional indices in terms of CSP and size.

Hypothesis 3C. There are differences in the inclusion and exclusion
criteria of sustainability and conventional indices in terms of CSP and
size.

3. Data and methodology
3.1. Data

We analyze five FTSE4Good sustainability indices for different
geographic areas: FTSE4Good Global, FTSE4Good Developed 100,
FTSE4Good US, FTSE4Good US 100, and FTSE4Good Europe. We select
these indices because they are diversified (they have a high number of
constituents) and can be tracked by passive SR investments. We focus on
Europe and US because they are important financial areas. However, we
also include global indices to make our study more comprehensive. We
also select 11 conventional indices for these geographic areas from FTSE
and from different providers such as S&P and Stoxx. Table 2 provides
more information about the analyzed indices such as the geographic
area or the index supplier.

We use the country of domicile to determine the location of a com-
pany. We group these countries into geographic areas when necessary to
resemble the geographic areas of the indices. Table IA.1 of the Internet
Appendix shows the distribution of the companies across years (June
2007-June 2017) and across the geographic areas. Our unbalanced
panel data comprise 555,816 monthly observations belonging to 7378
companies. The number of companies analyzed has increased over time
which reflects the growth in the ESG rating industry (see, e.g., Saadaoui
and Soobaroyen, 2018; Escrig-Olmedo et al., 2019).

There is no consensus on the inclusion of the governance dimension
in CSP because the governance pillar overlaps with corporate
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governance issues, which differ from the other stakeholder issues (see, e.
g., Hong et al., 2012; Kriiger, 2015; Liang and Renneboog, 2017).
However, the FTSE4Good indices use ESG criteria and companies with
exposure to significant controversies are not eligible. Hence, we argue
that the best proxy for a company’s CSP is the ESG ratings. Specifically,
we use the ESG score and the ESG combined score provided by Refinitiv.
The ESG score is an overall score whose value depends on the company’s
performance in three dimensions (environmental, social, and gover-
nance). The ESG combined score reduces the overall score as a result of
controversies in which a company has been involved.

Once we define the CSP proxies, it is necessary to define the variables
related to the company size. Several studies in the field use sales, the
number of employees, or total assets of a company as a proxy for size
(see, e.g., Gallego—AlvareZ et al., 2014; Gomez-Bezares et al., 2017;
Minutolo et al., 2019) but these size measures do not suit our analysis
because of the large differences among industries. Hence, we use the
market value of a company to measure size because market value is the
main criteria followed by conventional indices. Specifically, we use the
market value in American dollars to homogenize the sample because our
sustainability and conventional indices belong to different geographic
areas with different currencies.

Table IA.2 of the Internet Appendix shows the descriptive statistics of
monthly observations for the ESG score, the ESG combined score, and
the market value by geographic area; and Table IA.3 of the Internet
Appendix provides the descriptive statistics on the number of constitu-
ents of each index and the free float weight covered by our sample. The
monthly composition of the indices was obtained from Refinitiv.

3.2. Percentile rank method

We define inclusions as those companies that did not belong to the
index in the previous month but were added in the current month, and
exclusions as those companies that belonged to the index in a given
month and did not in the next month. In this study, we argue that what
provides information is the ranking position, that is, the position at
which the index adds or excludes the company with respect to those
companies that the index could have included or excluded and not the
absolute value of our variables. Hence, we measure the influence of the
CSP and size criteria on the inclusion and exclusion processes of the
indices by calculating the percentile rank of the ESG score, the ESG
combined score, and the market value on a monthly basis.”

By using this method, we can analyze the position of inclusions and
exclusions in different months. Increases or decreases in the CSP or size
in the period of analysis would make the analysis based on the absolute
value of different dates impossible. Additionally, the limited number of
inclusions or exclusions for each review date of some indices prevents a
monthly analysis. Moreover, the CSP and the size of companies differ

Inclusion, = p, + PB,ESG Score;, + p,ESG Combined;, + f;MV;, + P,ROA;_| + Ps

among regions (see, e.g., Ferrell et al., 2016; Auer, 2018); therefore, the
comparison of the absolute values of companies of different geograph-
ical areas would not be appropriate. Moreover, several SR products use a
best-in-class approach, which is a method similar to the percentile rank.

3 We compute the percentile rank as the relative rank and not as the cumu-
lative distribution. We obtain the rank of each company in its peer group and
then we compute the relative rank of the company as (rank-1)/(# companies
—1). Thus, the values range from zero to one.
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In order to obtain the position in terms of the CSP and the size of the
companies included in the index, we calculate the percentile rank, for
each index and month, with the companies that belong to the same
geographical area of the index and are not part of the index. Similarly,
for the companies excluded from the index, we calculate the percentile
rank, for each index and month, with the companies that belong to the
index.

Fig. 1A shows the average percentile rank (position) that the in-
clusions and exclusions have taken in the whole sample period in terms
of CSP and size for each index. This average position measures how
strong the indices consider the CSP and the size criteria. On the other
hand, Fig. 1B shows the variance in the percentile rank (volatility in the
position) that the inclusions and exclusions display for the whole sample
period in terms of the CSP and size for each index. The variance in the
percentile rank shows how strongly the indices apply the CSP and the
size criteria.

3.3. Methods for testing hypotheses 1 and 2

For hypotheses 1A and 1B, we use the T-test. We assume that an
index follows the CSP criteria in the inclusion process whether the po-
sitions of inclusions are higher than the positions of companies that are
not included. Similarly, we assume that an index follows the CSP criteria
in the exclusion process whether the positions of exclusions are lower
than the positions of maintenances.

For Hypothesis 2, we use the T-test and the Bartlett’s test of variance
differences.” We assume that the CSP criteria dominate the size criterion
in the inclusion process whether the CSP positions of inclusions are
higher than the size positions. Similarly, we assume that the CSP criteria
dominate size in the exclusion process whether the CSP positions of
exclusions are lower than the size positions. We also test this hypothesis
by comparing the variance of the percentile rank between CSP and size.
We assume that indices apply the CSP criteria more firmly than the size
criterion, whether the variance in the percentile rank of the CSP is lower
than the variance in the percentile rank of size.

The position at which the index includes or excludes the company
with respect to those companies that the index could have included or
excluded is important. However, we also test whether there is a causal
relationship between the position in terms of CSP and size with the in-
clusion in or exclusion from sustainability indices. Thus, as an additional
robustness check, we also test hypotheses 1 and 2 with the following two
probit regressions for each index:

where Inclusion;; is a dummy that equals one when company i is in its last
month out of the index, that is, the index is going to add the company in
the next month and zero otherwise. ESG score;;,, ESG Combined;;, and MV,
are the percentile ranks of the ESG score, ESG combined score, and

Total liabilities;,,
Assetsj,_

Capital expenditures ;,_
+/}6 4 4 iy l+ £ (1)
Assets jy_;

market value of company i in month ; ROA;,.; is the return on assets
(profitability);

Total liabilities j_1 . TN
—awas, ;15 the total liabilities of the company
Capital expenditures i,

Assets i1

divided by total assets (capital structure); and is the

additions to fixed assets divided by total assets (capital intensity) of

4 We apply the T-test and the Bartlett’s test using SciPy version 1.4.1 (Vir-
tanen, et al., 2020). SciPy is an open-source scientific computing library for the
Python programming language.
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company i in the previous year (y-1).

Equation (2) is similar to equation (1) but here we examine the po-

sition of the companies excluded from an index.

Exclusion, = By + p,ESG Score; + ,ESG Combined;, + psMV;, + B,ROA;_| + Ps

a. Inclusions

ESG Score{ o @ ° o L oo ©,
5
=
.g Combined Score { P 008 o %
-
Market Value - ° cb. ®e o ® ot.\o g;.
0.5 0.6 0.7 0.8 0.9 1.0
Average Percentile Rank
b. Inclusions
ESG Score - o © & oo &% ®
K
=
.§ Combined Score - ® 5 s’ ma,@o )
>
Market Value % oo° ° ® eg ©
0.00 0.02 0.04 0.06 0.08

Variance Percentile Rank

Journal of Cleaner Production 330 (2022) 129862

where Exclusion;; is a dummy that equals one when the company i is in its
last month in the index, that is, the index is going to exclude the com-
pany in the next month, and zero otherwise. The remaining variables are
defined as in Equation (1). As additional information, Table IA.4 of the

Total liabilities;y Capital expenditures ;,_

JF/} + Eir (2)
Assets;y,_ 6 Assets !
a. Exclusions
ESG Score - o.q.ﬁ o o
O Conventional
Combined Score - % g OQO.Q: 5 @  Sustainability
Market Value - %900 &0 °® [}
0.1 0.2 0.3 0.4 0.5
Average Percentile Rank
b. Exclusions
ESG Score-| = gsg%’ oo
O Conventional
Combined Score - % 0.0%00 ?cc' @  Sustainability
Market Value 1 g ©% o & O % e
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Fig. 1. Average and variance of the percentile rank of inclusions and exclusions. This figure shows the average and variance of the percentile rank for exclusions and
inclusions in the three variables analyzed (ESG score, ESG combined score, and market value) for conventional and sustainability indices.

Table 3

Comparison of the companies included in the index versus the universe of companies that could be included.

# ESG Score Combined Score

I U I U Test I U Test
FTSE4Good Global 586 101,804 0.754 0.498 26.7%* 0.689 0.499 17.3%*
FTSE4Good Developed 100 118 105,828 0.879 0.499 28.4%* 0.595 0.5 4.3%%
FTSE4Good US 183 19,979 0.772 0.497 16.5%* 0.684 0.498 8.7%*
FTSE4Good US 100 113 39,718 0.794 0.499 16.2%* 0.665 0.499 7.2%%
FTSE4Good Europe 244 20,897 0.725 0.497 15.4%* 0.688 0.498 10.3**
FTSE Global 1037 35,167 0.498 0.5 -0.3 0.516 0.499 1.9
FTSE Global 100 109 195,897 0.794 0.5 12.7%* 0.551 0.5 1.9
FTSE US 207 14,361 0.539 0.499 1.9 0.536 0.499 1.8
FTSE US All caps 258 5884 0.527 0.499 1.5 0.551 0.498 2.9%%
FTSE Eurofirst 100 30 9929 0.801 0.499 8.7%* 0.509 0.5 0.2
FTSE Eurotop 100 63 15,935 0.801 0.499 12.0%* 0.581 0.5 2.2*%
S&P 500 208 69,906 0.642 0.499 7.1%* 0.598 0.5 4.9%*
S&P 100 42 22,514 0.716 0.5 4.9%* 0.504 0.5 0.1
S&P EURO 52 31,868 0.606 0.5 2.6%* 0.655 0.5 3.9%*
STOXX 50 36 20,296 0.855 0.499 17.3** 0.5 0.5 0.0
STOXX 600 417 41,158 0.533 0.5 2.3% 0.539 0.5 2.8%*

This table shows the results of the test of equal means of the ESG score and ESG combined score of inclusions and the universe of companies that could be included in
the index. The first column shows the indices analyzed, the second and third columns show the number of companies that were included in the index (I) and the
universe of companies that could have been included (U) in each index, respectively. The following columns show the average position (percentile rank) for I and U and
the result of T-test (Ho: ji; = i) for each variable: ESG score, ESG combined score. Bartlett’s test of equal variance was considered to calculate the T-test. The * and **
indicate statistical significance at the 5%, 1%, levels, respectively.
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Internet Appendix shows the correlation matrix between the variables
used in this research.

3.4. Method for testing hypothesis 3

To test hypotheses 3, we use a cluster analysis because the percentile
rank method provides a standardization of the data (see, e.g., Milligan
and Cooper, 1988; Bakoben et al., 2020). Several disciplines widely
apply clustering techniques (see, Peters et al., 2013). In economics, it is
used for applications such as the recognition of purchase patterns and
the grouping of firms or analyzing stock trends (Xu and Wunsch, 2008).
However, we have not found studies that use this method to validate or
perform an index classification.

We assume that the differences between conventional and sustain-
ability indices can be explained by the CSP and the size criteria. In order
to carry out the cluster analysis, we assume that each index is charac-
terized by the average of and the variance in the percentile rank of in-
clusions and exclusions in each of the variables analyzed: the ESG score,
the ESG combined score, and the market value (see, Fig. 1). Specifically,
we analyze the average of and the variance in inclusions, the average of
and the variance in exclusions, and both the average of and the variance
in inclusions and exclusions.

Backer and Jain (1981) indicate that in cluster analyses, the elements
are split into a number of more or less homogeneous subgroups on the
basis of a subjectively chosen measure of similarity. However, according
to Jain (2010), there is no single definition of similarity or cluster that
consequently, has resulted in the publication of thousands of clustering
algorithms. Therefore, for reducing any subjectivity and for increasing
the robustness of our results, we run five clustering algorithms (k-means,
agglomerative clustering, spectral clustering, mean shift, and affinity
propagation). If the output of each algorithm is a cluster that is
composed of the set of sustainability indices, then we can affirm that
these indices are different from the rest and deserve the differentiating
label of “4Good™.

The k-means, agglomerative clustering, and spectral clustering al-
gorithms require the specification of the number of clusters (n) returned
by the algorithm. As we do not know the ex-ante number of groups, we
run these algorithms from n = 2 to 5. By contrast, the mean shift and
affinity propagation methods do not require the specification of the
number of clusters.

We have a high dimensionality problem that prevents the presenta-
tion of the groups returned by the algorithms in a two-dimensional plot.

Table 4
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Hence, we apply the principal component analysis (PCA) to project our
data on a lower dimensional space (two variables). PCA is widely
employed to reduce the number of dimensions (see e.g., Jiang, et al.,
2012; Ortas et al., 2015). By using the PCA, we can plot the groups found
in the cluster analysis.

4. Empirical results
4.1. Hypotheses 1

4.1.1. Are the inclusion processes of sustainability indices following a CSP
criteria? (Hypothesis 1A)

In this subsection, we analyze the position (percentile rank) in terms
of the CSP of companies included in sustainability indices. In order to
confirm that the influence of CSP is specific to sustainability indices, we
replicate the analysis in the control group of conventional indices.
Table 3 shows the results of the T-test for the difference in means be-
tween the inclusions and the companies that the index does not include
in terms of the ESG score and ESG combined score.

By focusing on the ESG score, we can conclude that the five sus-
tainability indices follow an ESG criterion in their inclusion process.
However, all conventional indices, except three, also include companies
with high ESG scores. The FTSE4Good Developed 100 reaches the best
positions in terms of the ESG score, although the positions of inclusions
in three conventional indices are higher than the other four sustain-
ability indices. Regarding the ESG combined score, all the sustainability
indices and five conventional indices show higher positions for in-
clusions than for companies that could be included in the indices.

Our results show that the sustainability indices consider the ESG
score and the ESG combined score in their inclusion process. Therefore,
we accept Hypothesis 1A. However, some conventional indices also
include companies with high ESG scores.

4.1.2. Are the exclusion processes of sustainability indices following CSP
criteria? (Hypothesis 1B)

In this subsection, we analyze the positions in terms of the CSP of
companies excluded from sustainability indices. In order to confirm that
the influence of CSP is specific to sustainability indices, we replicate the
analysis with the control group of conventional indices. Table 4 shows
the results of the T-test for the difference in means between mainte-
nances and exclusions in terms of the ESG score and the ESG combined
score.

Comparison of the companies that remain in the index versus those excluded from the index.

# ESG Score Combined Score

E M E M Test E M Test
FTSE4Good Global 347 28,393 0.307 0.502 0.393 0.501 —7.0%*
FTSE4Good Developed 100 111 1975 0.39 0.506 0.494 0.5 -0.2
FTSE4Good US 102 3621 0.318 0.505 0.424 0.502 -2.7
FTSE4Good US 100 98 2163 0.337 0.507 0.513 0.499 0.5
FTSE4Good Europe 124 8780 0.284 0.503 0.42 0.501 -3.1
FTSE Global 445 270,237 0.346 0.5 0.388 0.5 -9.0
FTSE Global 100 106 3970 0.409 0.502 0.482 0.5 -0.6
FTSE US 168 13,169 0.303 0.502 0.383 0.501 —5.3%*
FTSE US All caps 75 32,198 0.359 0.5 0.392 0.5 —3.2%%
FTSE Eurofirst 100 27 1080 0.266 0.506 0.566 0.498 1.2
FTSE Eurotop 100 56 1072 0.347 0.508 0.528 0.498 0.7
S&P 500 108 27,861 0.345 0.501 0.464 0.5 -1.3
S&P 100 36 1577 0.355 0.503 .0 0.534 0.499 0.7
S&P EURO 40 4772 0.349 0.501 —3.3%* 0.48 0.5 —0.4
STOXX 50 29 766 0.448 0.502 -1.0 0.483 0.5 -0.3
STOXX 600 331 31,294 0.336 0.502 —11.8%* 0.423 0.501 -4.9

This table shows the results of the test of equal means of the ESG score and ESG combined score of exclusions and maintenances. The first column of the table shows the
indices analyzed, the second and third columns show the number of companies that were excluded (E) and the number of companies that remained (M) in each index,
respectively. The following columns show the average position (percentile rank) for E and M and the result of T-test (Ho: pi = py) for the ESG score and ESG combined
score. Bartlett’s test of equal variance was considered to calculate the T-test. The * and ** indicate statistical significance at the 5%, 1%, levels, respectively.
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Table 5
Comparison between the CSP and size criteria for inclusions and exclusions in terms of average.

Inclusions Exclusions

MV ESG Score Com. Score MV ESG Score Com. Score

S CSP Test CspP Test S CspP Test CSP Test
FTSE4Good Global 0.749 0.754 -0.4 0.689 0.282 0.307 0.393
FTSE4Good Developed 100 0.978 0.879 7.4%* 0.595 0.102 0.39 0.494
FTSE4Good US 0.794 0.772 0.684 0.281 0.318 0.424
FTSE4Good US 100 0.868 0.797 0.667 0.177 0.337 0.513
FTSE4Good Europe 0.776 0.725 0.688 0.184 0.284 0.42
FTSE Global 0.603 0.498 0.516 0.163 0.346 0.388
FTSE Global 100 0.977 0.794 0.551 0.064 0.409 0.482
FTSE US 0.941 0.539 0.536 0.047 0.303 0.383
FTSE US All caps 0.728 0.527 0.551 0.137 0.359 0.392
FTSE Eurofirst 100 0.953 0.801 0.509 0.064 0.266 0.566
FTSE Eurotop 100 0.978 0.801 0.581 0.065 0.347 0.528
S&P 500 0.922 0.642 0.599 0.115 0.345 0.464
S&P 100 0.985 0.715 0.495 0.042 0.355 0.534
S&P EURO 0.829 0.606 0.655 0.077 0.349 0.48
STOXX 50 0.986 0.855 0.5 0.053 0.448 0.483
STOXX 600 0.738 0.534 0.541 0.106 0.336 0.423

This table shows the results of the test of equal means between CSP criteria (ESG score and ESG combined score) and size criteria (market value) for inclusions and
exclusions. The first column shows the indices analyzed, and the second row shows the average of the percentile rank of the variables analyzed for inclusions and
exclusions: market value (MV), ESG score, and ESG combined score (Com. Score). The Test column shows the result of T-test of equal means (Ho: pg = pcgp) between
size (S) and the two CSP variables. Bartlett’s test of equal variance was considered to calculate the T-test. The * and ** indicate statistical significance at the 5%, 1%,

levels, respectively.

Table 6
Comparison between the CSP and size criteria for inclusions and exclusions in terms of variance.

Inclusions Exclusions

MV ESG Score Com. Score MV ESG Score Com. Score

S CSP Test CSP Test S CSp Test CSP Test
FTSE4Good Global 0.042 0.053 0.07 38.1%* 0.081 0.072 0.079
FTSE4Good Developed 100 0.0 0.021 0.057 434.4** 0.037 0.074 0.1
FTSE4Good US 0.038 0.049 0.071 16.8%* 0.081 0.074 0.085
FTSE4Good US 100 0.01 0.037 0.059 76.8%* 0.063 0.075 0.1
FTSE4Good Europe 0.025 0.052 0.07 0.062 0.071 0.077
FTSE Global 0.042 0.073 0.078 0.065 0.052 0.069
FTSE Global 100 0.0 0.058 0.08 501.3%* 0.021 0.085 0.1
FTSE US 0.01 0.087 0.09 203.3** 0.017 0.059 0.084
FTSE US All caps 0.052 0.074 0.083 0.069 0.063 0.08
FTSE Eurofirst 100 0.001 0.035 0.063 0.017 0.086 0.07
FTSE Eurotop 100 0.001 0.039 0.069 0.005 0.066 0.105
S&P 500 0.008 0.086 0.087 0.045 0.066 0.091
S&P 100 0.001 0.06 0.079 0.005 0.071 0.099
S&P EURO 0.006 0.077 0.075 0.022 0.059 0.101
STOXX 50 0.0 0.015 0.07 0.007 0.067 0.086
STOXX 600 0.015 0.079 253.4%* 0.078 0.029 0.064 0.085

This table shows the results of the Bartlett’s test of equal variances between CSP criteria (ESG score and ESG combined score) and size criteria (market value) for
inclusions and exclusions. The first column shows the indices analyzed, and the second row shows the variance of the percentile rank of the variables analyzed for
inclusions and exclusions: market value (MV), ESG score and ESG combined score (Com. Score). The Test column shows the result of Bartlett’s test of equal variances
(Ho: Gg = G%sp) between size (S) and the two CSP variables. The * and ** indicate statistical significance at the 5%, 1%, levels, respectively.

By focusing on the ESG score, we can conclude that the five sus-
tainability indices consider the ESG score in their exclusion process.
However, all conventional indices, except the STOXX 50, also follow an
ESG criterion. Moreover, the exclusions from the FTSE Eurofirst 100
have the lowest positions in terms of the ESG score of all indices.

By analyzing the ESG combined score, the results become hetero-
geneous for both groups of indices. Three sustainability indices and four
conventional indices show lower positions for exclusions than for
maintenances. Therefore, the controversies of the companies seemingly
are not a very important factor in being excluded from a sustainability
index. Moreover, exclusions from the FTSE US have the lowest position
in terms of the ESG combined score.

Our results show that the sustainability indices consider the ESG
score in their exclusion process but rarely consider the ESG combined
score. Moreover, the exclusion process of conventional indices that are

based on market value (size) achieves similar or even better CSP levels
than sustainability indices that may indicate a relation between size and
CSP. This positive correlation between size and CSP is noticeable in the
empirical literature (see, e.g., Hasan, et al., 2018; Yen et al., 2019).
Thus, we only accept Hypothesis 1B for three sustainability indices.

4.2. Hypothesis 2: does the influence of CSP dominate the influence of
size in the inclusion and exclusion processes of sustainability indices?

We use the average of and the variance in the percentile rank of
inclusions and exclusions to test whether the CSP criteria dominates size
in the inclusion and exclusion processes of the indices.

4.2.1. Mean test
We argue that CSP dominates size whether the position of inclusions
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Global, FTSE4Good US, and the FTSE4Good Europe. In terms of the ESG
combined score, only this influence is statistically significant for the
FTSE4Good Global and the FTSE4Good Europe. Moreover, the influence
of size in the exclusion process is greater than the influence of CSP, like
the inclusion process. In both groups of indices, the larger the company,
the lower the probabilities of being excluded. In general, in conventional
indices the ESG score and ESG combined score do not influence the
exclusion process although the return on assets of the company seems to
reduce the probability of exclusion from several conventional indices.

The probit model shows that the ESG score influences the inclusion
process of the five sustainability indices. However, the ESG score does
not influence the exclusion process of the FTSE4Good Developed 100
and the FTSE4Good US 100. Hence, we again reject Hypothesis 1B for
these indices. Nevertheless, the probit model confirms our conclusions
related to Hypothesis 2, the size criterion dominates the CSP criteria in
the inclusion and exclusion processes of sustainability indices. Our
analysis also shows the importance of analyzing several indices because
what is valid for one index may not be valid for others.

4.4. Hypotheses 3

4.4.1. Are the inclusion processes of sustainability and conventional indices
different in terms of CSP and size? (Hypothesis 3A)

While the evidence from hypotheses 1 and 2 shows that there are
some differences between the criteria applied to conventional and sus-
tainability indices, the differences are not easily observable as indicated
by Fig. 1. The results also show some differences between the criteria
applied to the sustainability group. This heterogeneity within the sus-
tainability group indicates that some sustainability indices are different
from conventional ones, while other sustainability indices are similar to
conventional ones. A Kruskal-Wallis, ANOVA, or similar tests are not
able to capture these singularities. For that reason, in this subsection, we
use a cluster analysis to find out whether there is a sustainability group,
that is, whether there is a sustainable inclusion and exclusion process.

The variables used in the cluster analysis are the average of and the
variance in the percentile rank of inclusions and exclusions for the ESG
score, the ESG combined score, and the market value for the whole
period analyzed. For the sake of clarity, we only plot the results of the
algorithms that find a group comprised exclusively of sustainability
indices. For k-means, agglomerative clustering, and spectral clustering,
we plot the first n in detecting a sustainability group because up ton =5
there are no changes inside the sustainability group. As we have noted in
the methodology section, we only use the PCA to reduce the dimen-
sionality in order to be able to carry out the plots. Despite applying the
PCA, the loss of information is minor because the explained variance
ratio of the first principal component (PC1) in each figure is roughly
0.65, and the explained variance ratio of the second principal compo-
nent (PC2) in each figure is roughly 0.2. Thus, 85% of the variance of our
original variables is described by two components: PC1 and PC2.

To test whether there are differences in the inclusion criteria of
sustainability and conventional indices, we apply the clustering tech-
niques abovementioned, using the percentile rank information of those
companies included in the indices. The results of each algorithm are
shown in Table IA.5 of the Internet Appendix and are plotted in Fig. 2.
This figure shows all the algorithms that detect the same sustainability
group and provides evidence that the inclusion process of sustainability
indices differs from that of conventional indices. Only the FTSE4Good
Developed 100 is not in the sustainability group. Therefore, with regard
to the inclusion processes, we accept Hypothesis 3A for all sustainability
indices except for the FTSE4Good Developed 100.

4.4.2. Are the exclusion processes of sustainability and conventional indices
different in terms of CSP and size? (Hypothesis 3B)

The results of each clustering technique that we applied to the
exclusion processes are shown in Table IA.6 of the Internet Appendix
and are plotted in Fig. 3. All algorithms confirm that the criteria of the
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Internet Appendix. The explained variance ratios of the two principal component analysis are 0.70 (PC1) and 0.23(PC2). (0)FTSE4Good US 100, (1)FTSE4Good US,
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Fig. 3. Best Clustering algorithms that find differences between the exclusion processes of conventional and sustainability indices
This figure shows those clustering algorithms that group some sustainability indices separately from conventional ones using the information in Table IA.6 of the
Internet Appendix. The explained variance ratios of the two principal component analysis are 0.667 (PC1) and 0.186(PC2). (0)FTSE4Good US 100, (1)FTSE4Good
US, (2)FTSE4Good Global, (3)FTSE4Good Europe, (4)FTSE4Good Developed 100, (5)STOXX 600, (6)STOXX 50, (7)S&P EURO, (8)FTSE US All caps, (9)FTSE US, (10)
FTSE Global 100, (11)FTSE Global, (12)FTSE Eurotop 100, (13)FTSE Eurofirst 100, (14)S&P 500 , (15)S&P 100.
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Fig. 4. Best Clustering algorithms that find differences between the inclusion and exclusion processes of conventional and sustainability indices

This figure shows those clustering algorithms that group some sustainability indices separately from conventional ones using the information in Table IA.7 of the
Internet Appendix. The explained variance ratios of the two principal component analysis are 0.596 (PC1) and 0.274(PC2). (0)FTSE4Good US 100, (1)FTSE4Good
US, (2)FTSE4Good Global, (3)FTSE4Good Europe, (4)FTSE4Good Developed 100, (5)STOXX 600, (6)STOXX 50, (7)S&P EURO, (8)FTSE US All caps, (9)FTSE US, (10)
FTSE Global 100, (11)FTSE Global, (12)FTSE Eurotop 100, (13)FTSE Eurofirst 100, (14)S&P 500 , (15)S&P 100.

FTSE4Good Global and the FTSE4Good US are different from those of
the other indices. However, the other three sustainability indices appear
clustered with the conventional indices. Only spectral clustering groups
together four of five sustainability indices when n = 4. In Fig. 3, we plot
the k-means (n = 3), agglomerative clustering (n = 3), spectral clus-
tering (n = 4), mean shift, and the affinity propagation. Therefore, we
can conclude that in two of the five sustainability indices, there are
substantial differences between their exclusion processes and those of
conventional indices. Hence, we only accept Hypothesis 3B for the
FTSE4Good Global and the FTSE4Good US.

4.4.3. Are the inclusion and exclusion processes of sustainability and
conventional indices different in terms of CSP and size? (Hypothesis 3C)

Now, we test whether there are differences in the inclusion and
exclusion criteria of indices in terms of CSP and size considering both
inclusion and exclusion processes. The results of each algorithm are
shown in Table IA.7 of the Internet Appendix and are plotted in Fig. 4.
The results show that the mean shift and affinity propagation techniques
detect a cluster composed by four sustainability indices. Moreover, the
techniques that require the definition of the number of clusters also
return the same sustainability group when n is higher than two. The
FTSE4Good Developed 100 does not appear with the other sustainability
indices. However, Fig. 4 shows that this index is situated between high
capitalization indices with few constituents and sustainability indices.
Although the FTSE4Good Developed 100 is a sustainability index, our
results indicate that the criteria applied in the inclusion and exclusion
processes are more similar to those of the FTSE Eurotop 100, FTSE
Eurofirst 100, FTSE Global 100, S&P 100, and the STOXX 50 than to the
other FTSE4Good indices. Thus, regarding the inclusion and exclusion
processes together, we accept Hypothesis 3C for all sustainability indices
except the FTSE4Good Developed 100.

In short, we can conclude that the criteria applied by four of the five
sustainability indices are different enough from the criteria applied by
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conventional indices to deserve the differentiating label of "4Good".
5. Discussion

In the sustainability index literature, studies that only analyze the
inclusions in or exclusions from one or two indices are common. How-
ever, the analysis of more indices in order to obtain generalizable con-
clusions is also important. Moreover, on several occasions, studies do
not address whether the results would be similar if they had applied the
same analysis to a conventional index. In our research, we attempt to
address these problems by analyzing several sustainability and con-
ventional indices.

Our results show that in terms of CSP, the best (worst) companies are
not always included (excluded) in sustainability indices. This finding is
consistent with Ziegler and Schroder (2010) and Ziegler (2012) who
argue that the composition of sustainability indices does not only rely on
CSP. In fact, our study is the first to show that the main factor explaining
the inclusion or exclusion from the index is the company’s size instead of
its CSP. Moreover, the influence of the controversies seems to be mini-
mal. This finding is consistent with Arribas et al. (2019) and Arribas
et al. (2021) who find divergent effects on the influence of controversies
on the composition of the Dow Jones Sustainability Index (DJSI) World.

Recently, Drempetic et al. (2020) question whether ESG ratings meet
the expectations of SR investors due to their correlation with size. This
observation also holds true for sustainability indices, given that our
research shows that these indices are overly influenced by the com-
pany’s market capitalization. Thus, we suggest that index providers
should reduce the importance of the size criterion in their inclusion and
exclusion processes to achieve a stronger differentiation from conven-
tional indices.

According to Petry et al. (2019), the index industry exerts great
power in deciding which companies or countries they include or
exclude. Therefore, it is important to validate or develop alternative
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index classifications beyond the labels used by the index providers. To
the best of our knowledge, this is the first study that uses a cluster
analysis to compare the inclusion and exclusion processes of sustain-
ability and conventional indices in order to validate the “sustainability”
label of five FTSE4Good indices. Further research can apply this method
to classify the huge number of indices that exist.

6. Conclusions

This work is motivated by the important role that sustainability
indices play as a reference for SR investment and by their power in
steering capital to their constituents. A growing body of literature uses
sustainability indices as a proxy for high sustainability standards and for
analyzing the relation between CSP and corporate financial perfor-
mance. However, this literature does not examine the difference in the
criteria applied by sustainability and conventional indices. We also
provide original evidence of different selection criteria between both
groups of indices by means of five clustering algorithms.

First, we observe a weak influence of company CSP on the exclusions
from sustainability indices. In fact, some conventional indices exclude
companies with lower CSP than sustainability indices. In addition, in
sustainability indices, the size criterion prevails over the CSP criteria
when determining which companies leave the index. Second, we
observe that the CSP criteria are more relevant to define the inclusions of
the companies in sustainability indices than the exclusions. Even though
the size criterion still prevails over the CSP criteria, we conclude that
sustainability indices are more “size” than “sustainability” indices,
specifically when only exclusions are analyzed.

Finally, the cluster analysis shows that four of the five sustainability
indices apply different criteria to the inclusion process than conven-
tional indices. However, this is not observed in the exclusion process.
When we jointly analyze inclusion and exclusion processes, we find
evidence of different criteria applied by four of five sustainability indices
as compared to conventional ones.

Our study has two main implications. First, although the cluster
analysis shows differences between both groups, the criteria applied by
the sustainability indices are excessively influenced by size. This influ-
ence should disappear to achieve a real differentiation from the con-
ventional indices. Second, the clustering results indicate that the
variables used in this paper are appropriate for classifying indices and
can be applied to further research.
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