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Integrating multiple ESG investors’ preferences inb sustainable investment: A

fuzzy multicriteria methodological approach
Abstract

The integration of environmental, social and goeeoe (ESG) criteria into the
evaluation process of assets is a theme that islyidccepted among socially
responsible investors. In this process, howeverjritegration of investors’ preferences
has not been adequately developed. The challenge iistegrate the preferences of
heterogeneous investors—not only conventional ilmvesbut also investors who are
particularly sensitive to sustainability issues c{allty responsible investors)—
considering that socially responsible investors rase necessarily homogeneous. This
paper attempts to address this challenge by dewglop methodological approach
based on an application of fuzzy multicriteria demm-making methods (MCDM) to
integrate  ESG investors’ preferences, as jointhynsatered. Because investors’
preferences may vary depending on which materipk@s are considered within a
sector, this study has been tested using clothestps data. Results confirm the
usefulness of the methodological approach propdseda proper generation of a
‘commercial solution’ that integrates the prefemsicof various investors and

simultaneously is consistent with individually defd preferences.

Keywords: Sustainable investment; Socially responsible (fBR@stor; environmental,
social and governance (ESG) criteria; institutionaVestor; Fuzzy multicriteria

decision-making method (MCDM); clothing-sector data
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1. Introduction

This study proposes a methodological tool for asegsthe sustainable production and
management of companies with the aim of improvihg integration of multiple

environmental, social, and corporate governancés|EBvestor preferences that must
act together. This tool could be translated forinsthe financial markets in the case of

institutional investors’ decision-making process.

Sustainable investment is considered a comprehensim for what is known as
responsible investment, socially responsible inwesit (SRI), or ESG investment (Utz
et al., 2015). Following authors such as Buschl.e2816), this paper is based on the
term ‘sustainable investment’ as a general tergefine an investment process that has
a potential positive impact on sustainable develpnthrough the integration of not
only financial concerns but also long-term ESGecrdt into investment decisions. On
this basis, in this study socially responsible stees (SR investors) are defined as those
which adopt a long term investment horizon (Guy2@)5), expecting returns no lower
than other investors; although, some are willingstaxrifice returns for corporate
sustainability (Statman et al., 2008).

According to Eurosif (2014), the key driver of tlseistainable-investment market
remains institutional investor demand. Pension $ufmm a subset of institutional
investorswith a long-term perspective (Neubaum and Zahr@60n this setting, the
investment strategies developed by institutionaéstors in general and pension funds
in particular become especially relevant.

ESG integration is becoming mainstream not onlgugsiness but also in asset managers

and owners’ operations (Orsato et al., 2015). E@€gration is the explicit inclusion
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by asset managers of ESG risks and opportunitiestiaditional financial analysis and
investment decisions based on a systematic pre@rebappropriate research sources
(Eurosif, 2014). It is not possible to ensure heithrer it can be denied that ESG factors
may offer investors potential long-term performanadvantages when they are
integrated into investment analysis and decisiokimga(Capelle-Blancard and Mojon,
2012; Dam and Scholtens, 2015; Revelli and Vividail5).

Indeed, according to Eurosif (2014), all forms wfegration practices have grown by
65% between 2011 and 2013, making this one of #stes$t-growing investment
strategies. However, practitioners have identifiddficulties in implementing
sustainable investment in pension funds relatedh® screening process and the
development of long-term strategies that could pemevalue without sacrificing
financial return (Sievanen, 2014). As highlightgdJiravle and Lewis (2008), there are
three levels of impediments to the developmentustanable investment: institutional,
organisational and individual. One of the instingl impediments mentioned by these
authors—and noted as critical for the future of meiteam sustainable investment—
concerns conflicts of interest among the stakeMslite investment institutions along
the investment value chain. This conflict couldresent a hotspot for pension fund
management, which has a fiduciary responsibility hieterogeneous stakeholders
(multiple beneficiaries with multiple interests)jffdrent plan members can have
different pre-existing values or sensitivity to E®Gncerns (Himick and Audousset-
Coulier, 2015). Accordingly, as the authors shdwe, Yariety of individual preferences
makes it difficult to incorporate ESG criteria intbe investment-selection process.
Consequently, the challenge is to integrate théeprrces of heterogeneous investors—

not only those who are particularly sensitive tstaunability issues (SR investors) but
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also other investors (i.e., non-SR investors)— w@rs1g that the various typologies of

investors are not necessarily homogeneous.

This paper attempts to overcome the above-refederntallenge by developing a
methodological approach based on an applicatiorfupzy multicriteria decision-

making methods (MCDM). The output obtained afteplgpg the proposed methods
will be an accurate input for an investment decisizaking process—e.g. for a pension

fund—that integrates various plan members’ intsregthout forcing a consensus.

This methodological approach is designed in twpsstén the first step, ESG company
criteria are assessed and evaluated at the produatid management levels. In the
second step, investors’ preferences are integtatddsign a unique investment decision
solution. In this second stepyo potential scenarios have been designed to septe

some of the heterogeneity of investors that erishé market.

Because investors’ sentiments might vary dependimgvhich material aspects are
considered within a given sector and for the salgppse of illustrating the proposed
method, this study has used data from the cloteagor, which provides a valuable
example of significant environmental and social acig along the supply chain.

Moreover, the clothing sector is one of the mosbgl industries in the world.

The methodological approach proposed in this pagercontribute to the development

of sustainable investment in two important ways:

0] As Hurson and Zopounidis (1995) state, the firsigghin the portfolio
management process consists in the considerationineéstor’s
preferences. The proposed methodological approasbetns this phase

by extending the analysis through the existencemofe than one
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investor. Therefore the integration of differenwestors’ preferences
could provide a more accurate input for the analydithe companies
that constitutes the investment universe of a photf It allows
institutional investors and fund managers to buddous portfolios that
could be more easily accepted by an increasing euwitinvestors.

(i) Second, this approach could help organizationsonlyt to manage their
resources depending on what kind of investors thisp to attract but

also to further their engagement with their stake¢éis.

This methodological approach could be extendeahyoother financial decision-making
process that could be characterised by a lack e¥igus consensus among various

market actors.

The remainder of this paper is organized as folloMfter this introduction, there is a
brief analysis of the theoretical background o$ tt@search. Later, the paper presents an
analysis of the main distinguishing features of thethods applied and explains the
design of the study. After the presentation ofrémults obtained, the article finishes by

providing the main conclusions.

2. Sustainable institutional investment and integrion of investors’ preferences

Sustainable investment market has grown substintakr time (Eurosif, 2014; US
SIF, 2014), and with it, studies on the implicatoaf investing responsibly have
increased (Humphrey et al., 2015). According todsiir(2014), the key driver of the
market remains institutional investor demand. Langeestors undertake most SR,

whereas retail investors comprise a small fractibtotal SRI and are usually involved
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through participation in SRI funds (Eurosif 2010he vast majority of responsible

investment occurs via institutional investors (Eufr,d2014).

The market for sustainable investment has underganealitative change as sustainable
investments become more diverse over time (Schglt@dl14). Current strategies
include negative screening/positive screening withiunds, ESG integration,
engagement and voting, 'best-in-class’, and suslality-themed and investing impact
(Eurosif, 2014; US-SIF, 2014). As Trinks and Schiadt (2015) state, despite the
gradual maturity of sustainable investment, thgioal practice of negative screening is
a frequent strategy (Eurosif 2014). However, it thesemphasized that ESG strategies
vary considerably across countries; for exampleirance the negative screening has
little relevance (Capelle-Blancard and Mojon 20b&cause market is traditionally
defined by combining the Best-in-Class and Sushdlitya themed strategies (Eurosif,
2014). In this context, as Duuren et al. (2015hhggnt, ‘both professional and retail
investors prefer to consider ESG in more holistierts rather than using exclusions’
Accordingly, SR investors can search for firms tagage in balanced management of
ESG criteria based on their overall profile, insted applying an exclusionary policy
(Berry and Junkus, 2013). Consequently, ESG integras becoming one of the most
common strategies in the field of responsible ibwesit (Scholtens, 2014). However,

ESG integration is not without difficulties.

Several studies have focused on the research db®uhain features of conventional
investors and SR investors (Renneboog et al., 2008)ertheless, not all SR investors

share the same goals, and thus, various types/e$tiors can coexist (Derwall, 2011).
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Consequently, it is not possible to consider alliB®estors as a homogeneous group.

Table 1 shows the most representative studiesgoieets of SR investors.

{Table 1: Studies about segments of SR-investors}

The literature is still attempting to explain theet&minants of an individual’s
investment style (e.g., Kumar, 2009). Cronqgvisalet(2015) suggest that an investor’s
style is a matter of biological predisposition thrainslates into preferences for value or
growth stocks, along with environmental factord thetermine an individual’s portfolio
tilt with respect to value and growth. Other stsdague that investors’ values and
personal beliefs are increasingly reflected in rthevestment decisions (Trinks and
Scholtens, 2015). Indeed, as authors such as AdainShauki (2014) highlight,
investors’ behaviour regarding sustainable investrieeinfluenced by financial, social,

ethical and environmental goals.

Sustainable rating agencies and sustainable indreethe primary referents in terms of
corporate sustainability assessment for the swdibannvestment market (Duuren et al,
2015). However, investment proposals do not explicconsider the differences
mentioned above, nor do they integrate the investnpeeferences of a variety of
investors. Accordingly, it is necessary to reseatith development of alternative
screening approaches that consider inclusionatgf&a¢Berry and Junkus, 2013) and to
accept the challenge of integrating the preferenoésinvestors with different

sensitivities with respect to sustainability isstest require collective action.
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3. Method

This section presents a step-by-step procedureotiiibes a methodological approach
to the sustainable assessment and integration Gfdéi&ria into the investment process
using fuzzy MCDM. Multicriteria methodologies havween widely used to assess
environmental, social, and governance performamoaudse of their multidimensional
character as a solution to the problems experienogddecision makers when
confronting this complex concept (Krajnc and Gla005; Prato, 2003; Boggia and
Cortina, 2010; Erol et al., 2011; Escrig et al.120 However, the literature contains
few studies in the field of fuzzy MCDM that addrabse incorporation of investors’
preferences for a more accurate process of partgaiection. Authors such as Tiryaki
and Ahlatcioglu (2005) propose a new fuzzy rankang weighting algorithm and apply
their algorithm to the Istanbul Stock Exchange. &#anov and Dymova (2009)
suggest a new method for stock ranking based botheeMCDM and on optimization.
Finally, Bilbao-Terol et al. (2012) develop a fuzle!hCDM to construct portfolios for
investors who consider ethical, social, and envirental criteria when making

investment decisions.

This paper presents an application of fuzzy MCDMedfically fuzzy TOPSIS

(Technique for Order Preference by Similarity tedtSituation), which is suitable for
assessing ESG performance because it enables #sirement of a multidimensional
concept such as ESG using both qualitative andtdatve criteria while considering

expert knowledge.

Expert knowledge is a key source of information fbe design of an evaluation

framework that can be integrated in various waysefithart and Gulbovaite, 2015).
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Fuzzy TOPSIS does not require an agreed and censistpertise because the system
finds the optimal answer to the positive ideal soluamong the various preferences
that are taken into account, rendering explicit thassible existence of different

perceptions of the same problem.

Figure 1 is a schematic representation of this otkth

{Figure 1. Integration of ESG criteria and investois’ preferences. An outline}

Both data and indicators have been collected from Thomson Reuters ASSET4
database for 2013. Thomson Reuters ASSET4 is alwml leading database of ESG
information. This database has been used in prevatudies—e.g., by Schafer et al.
(2006), Ortas et al. (2015), Miras-Rodriguez et @015) and Ferrero-Ferrero et al.
(2016)—to examine issues related to sustainabiNiynetheless, the use of ASSET4

has the sole objective of testing with empiricabdhe methodological approach.

The Thomson Reuters ASSET4 Database organisedieators into 18 categories

within four main areas:

0] Social performance: employment quality (SOEQ), safety and health
(SOHS), training and development (SOTD), diversityd opportunity
(SODO), human rights (SOHR), community (SOCO), gmoduct
responsibility (SOPR).

(i) Environmental performance: emissions reduction (ENER), resource
reduction (ENRR), and product innovation (ENPI).

(i)  Economic performance: client loyalty (ECCL), performance (ECPE),

and shareholder loyalty (ECSL).
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(iv)  Corporate governance performance: board structure (CGBS),
compensation policy (CGCP), shareholder rights (R Sision and

strategy (CGVS), and board functions (CGBF).

ESG scores reveal the quality of a firm’s busingssctices and they highlight those
companies that look beyond short-term returns tptemsise long-term value (Kranjac
et al., 2012). This issue has been taken up by SbarReuters ASSET4 he score of
ASSET4 categories shows how firms have implemeatet could implement socially
responsible strategies aimed at maximizing praiithe long-term. It is possible to find
categories focus on company’s management commighagrat capacities, and measures
that are related to effectiveness and long ternwtiro For example, the economic
performance dimension measures a company’s cagacggnerate sustainable growth
and a high return on investment through the effiicigse of all its financial and non-
financial resources what might have been considasethe reflection of a company’s
overall financial health and its ability to generéng-term profits’ (Ferrero-Ferrero et

al., 2016).

The categories and areas from Thomson Reuters A&3&1ge from 0 to 100 and

represent equally weighted calculations for re&tbompany performance. This study
uses clothing-sector data for testing the methayicéd approach. The clothing sector
provides a valuable example of significant envirental and social impacts along the
supply chain; moreover, it is one of the world’sginglobal industries. The final sample

is composed of 52 listed companies.

Escrig et al. (2015) methodological approach comeditwo MCDM methods.

Specifically, it is designed in two steps. In thestf step, the production and

10
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management of each company are assessed accomirtget company’s ESG
performance. In the second step, the investorfemeces related to ESG and financial

domains are integrated to design a unique investdesmision solution.

Step 1. Assessment of ESG performanthke first step in the methodology was related
to the elaboration of synthetic indicators for eachporate sustainability domain—
corporate environmental, social, governance anahtiml performancelhe Thomson
ReutersASSET4 database provides synthetic indicators émhedomain mentioned
above. However, as an equally weighted rating etledicators have several limitations
such as the offsetting of scores between domaiserigEet al., 2014). Consequently,
this paper's methodological approach includes umigynthetic ESG and financial
indicators, using Thomson Reuters ASSET4 data esnputs of a fuzzy inference
system (FIS), which uses fuzzy set theory to mapts (features in fuzzy classification)
to outputs (classes of fuzzy classification). F§San appropriate methodology for
assessing ESG performance because it is capaldpresenting complex concepts that
are difficult to quantify. FIS methodology has bepreviously applied to assess
sustainability (Andriantiatsaholiniainet al 2004; Mufioz et al. 2008; Rivera et al.,
2010, Phillis et al., 2011; among others). In thease, four Mamdani-type fuzzy
inference systems were designed for each areaa(secivironmental, economic, and

corporate governance), following the sequence bélang, 1993):

Step 1.1. Fuzzificationfuzzy inputs are represented by membership fanstithat
translate crisp values into fuzzy inputs. Throudlizzification process, the crisp (non-
fuzzy) numbers become grades of membership for gaghistic term of fuzzy sets,

because every membership function associates & gvdad each linguistic term. The

11
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literature defines many membership functions, sashthe triangular function, the
trapezoidal function, and the Gaussian functiore €hoice of membership function is
based on subjective decision criteria and reliesvihe on time-consuming trial and
error because the choice of membership functioroigdeterministic and has no unique
solution (Tahera et al., 2008). In this study, daling Phillis and Daves (2009), the
defined membership functions for the input and outpariables are triangular

membership functions.

0 if x<a ﬂA(x)
E)(—a if a<sx<b !
-a
,UA(X)= c—x
if b<sx<c
c—-b
0 if x=c 0—4 b e X

(1)

a, b and c represent the x coordinates of the tregeces of HA(X) in a fuzzy set A (a:
lower boundary, c: upper boundary where memberdégree is zero, and b: the centre

where membership degree is 1).

Step 1.2. Fuzzy rules badazzy ‘if-then’ (also called ‘antecedent-conseees) rules
are generated from the concept of the dominant efila data sample (Carrera and
Mayorga, 2008). The if-then rules represent knogdedand describe the logical
evolution of the system according to linguistic ued (Phillis and

Andriantiatsaholiniaina, 2001). Rules are definadlee basis of expert knowledge.

Step 1.3. Decision-making unit or inference engapplication of the rules to the fuzzy
inputs. As an example, environmental performance i evaluated as a function of

emissions reduction (ENER), resource reduction (RNRind product innovation

12
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(ENPI) in a manner that disallows the offset ofuftss between different indicators.
These variables are expressed in crisp numbera@nttanslated into fuzzy numbers
through previously defined membership functions. e THuzzy output—top
environmental performangédiigh environmental performancenedium environmental
performancelow environmental performancandpoor environmental performanee
will be generated as a consequence of the desiigizeg rules. One rule could be ‘IF
ENER is high THEN environmental performance is highhe design of the rules
reflects the expert knowledge. At the same timéhdire are different rules, it will be

necessary to add up the corresponding resultirgyfsets into a single output.

Step 1.4. Defuzzificatiomsing a defuzzification process, the fuzzy ouipuranslated

into numerical values. The literature describesesmvdefuzzification methods (Lee,
1990). For this research, we have chosen the d¢éntnethod, which is the most
frequently used (Wu and Lee, 2007). The nearerélealt is to unity, the better the
‘ESG performance’. The fuzzy-logic toolbox MATLAB as used to enter the

membership functions and fuzzy rules.

Step 2. The integration of investors’ preferencel this step, the investor’s
preferences related to ESG and financial domaiesirgegrated to design a unique

investment decision solution using fuzzy TOPSIS MCD

The paper proposes two potential scenarios duketdntige heterogeneity of investors
that exist in the market, and in order to operatiae the integration of the different
kind of investors’ profiles. To test the applicdtyilof the proposed methodological
approach for the join management of different ihwmes preferences, both scenarios

have been designed considering the different tygesnvestors according to the

13
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aforementioned literature (Nilsson, 2009; Praesthrd Winther, 2011; Derwall et al.,

2011; Ballestero et al., 2012) not only the SR stoEs but also conventional ones.

Scenario 1:This scenario represents three types of investmis, is a conventional

investor and the other two are SR investors:

()

(ii)

(iii)

Investor 1.1 (DMj). Conventional investor: an investor who invesithw
the primary goal of maximizing financial returnsn&ncial aspects are very
important to this kind of investor; environmentablasocial concerns are less
important. In addition, corporate governance cameeare high important
because according to Guyatt (2005), institutionavestors are more
favourable towards integrating corporate governaogecerns into their
investment process than they are towards integragimvironmental and

social criteria.

Investor 1.2 (DM.p). Strong Socially Responsible Investor: this inges
invests based on his or her social and personaksalAs Renneboog et al.
(2008) highlight, if investors invest in SRI fundsin companies with high
standards of corporate sustainability, then theyryvtess about financial
returns than do conventional investors. Consequetiiis typology of

investor perceives ESG aspects as very importathendecision-making

process of investment. Financial criteria are ingoar

Investor 1.3 (DM 3). Instrumental Socially Responsible Investor: mrestor
who prioritises good financial performance withoeglecting ESG aspects.
Therefore, this investor considers financial aspest very important in the

investment process and ESG criteria as important.

14
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Scenario 2:The three investors represented in this scenagoSR investors, with

differences in the way they approach to sustaiitgbifocially responsible investors

expect returns no lower than other investors; hamnesome are willing to sacrifice

returns for social responsibility (Statman et &Q08). Specifically, the defined

investors’ profiles are:

()

(ii)

(iii)

Investor 2.1 (DM;). Environmentally conscious investor (green inggst
an investor who mainly focuses on environment-filgrperformance, even
if financial returns are less than in other se@sit Investment strategies
such as “engagement” allow investors to activeBuence the activity of
controversial businesses. That is the reason wieen investor would be

willing to invest in polluting sectors/industriesuch as clothing sector).

Investor 2.2 (DM.;). Environmental & Governance investor: this ineest
considers governance and environmental domains wepgrtant in his
investment decision. That is consistent with Walisal. (2012), who state
that governance and environmental aspects show mgggificant

associations.

Investor 2.3 (DM.3). Pro-social investor: investor who wants to invis
sustainable securities in accordance with the @ripbttom Line, even if

returns are less than in other securities.

The integration of ESG criteria into the investmgmbcess has been developed

considering the following criteria: financial-econizal aspects (F= £, environmental

aspects (E= g, social aspects (S=3f; and governance aspects (Gz).QAll of the

variables (G, C,, Gz and G) are called positive, i.e., they must be maximized

15
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Step 2.1: Determine the weighting of evaluatiortecia. The linguistic variables are
used by the decision makers, DMs (s = 1,..., kas®ess the weights of the criteria and
the ratings of the alternatives, which are exprssgositive triangular fuzzy numbers
as shown in Tables 2 and 3. Triangular fuzzy nusage the most common in the

literature (Wang and Elhag, 2006; Yang and Hun§,720

{Table 2: Linguistic variables for the relative importance weights of four criteria}
{Table 3: Linguistic variables for the ratings}

The weight given to every aspect and to the radingpmpanies in each of the domains
portrays a simulatiorf the investors’ behaviour. Thus, the validitytbé model as a
method for incorporating the preferences of evamgstor in the investment process is

tested.

Investors weight the ESG and financial domainsetfbect the importance that they
attribute to each aspect according to their prefses. Tables 4 and 5 show the
assessment information provided by the three simdlalecision-makers for each
scenario, where aggregated fuzzy numbers are @lotdiy averaging the fuzzy opinions
of investors. That iv, = +v2+v*)13 ix =[x+ +x)3 ,whewvj anx; arewlegghts

of the relative importance and ratings given by timeestors. For example, in the
scenario 1, the domain F is of very high importafozea conventional investor and an
instrumental SR-investor and of high importancedatrong SR-investor. In addition,
the results that company; Aas obtained in the domain F signal poorly for timee

investors.

16
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{Table 4: The relative importance weights of the far criteria by 3 DMs per

scenario}

{Table 5: Ratings of the first four companies withrespect in the four criteria by 3

DMs per scenario}

Step 2.2: Establishment and normalization of aslenimatrix D where the number
of criteria isn and the number of alternativesns A fuzzy decision matrix will be
obtained withm rows andn columns. In this case, however, the fuzzy decismatrix
involves the same dimension and does not need fieatan: every
criterion/attribute—¢,...,C,—has been assessed using the same set of fuzzystiog

variables (Wang and Elhag, 2006).

{Table 6: The fuzzy normalized decision matrix anduzzy weights of four

alternativesper scenario}

Step 2.3: Calculate the weighted, normalized fudegision matrixshown inTable 7.
The weighted, normalized valuVv, is calculdigdnultiplying the weights W ; of
criteria with the normalized fuzzy decision mati Fij .The weighted, normalized
decision matrix R for each criterion is caétad through the following relations:

F~2=[\7ij]mxn i=1..mj=1..,n o
Where ¥, =T, ()W,
{Table 7: The fuzzy weighted, normalized decision matriyer scenario}

Step 2.4: Determine the fuzzy positive-ideal sotu(FPIS, A+), and the fuzzy negative-
ideal solution (FNIS, A-)The basic concept of TOPSIS is that the chosemnative

should have the shortest distance from the positigal solution (PIS), i.e., the solution
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that maximizes the benefit criteria and minimizé® tcost criteria. The chosen
alternative should also have the farthest distémee the negative-ideal solution (NIS),
i.e., the solution that maximizes the cost criteaiad minimizes the benefit criteria
(Sghafian and Hejazi, 2005).

A :(\7{,\7;,...,~n+):{(ma>é7ij i= 1...,m), ji=1..n

3
A =705, )=((ming [ =1...m) j= 1.0

HereV, (1,1,1)ar¥  (0,0,0)

Step 2.5: Calculate distance from the FPIS and AdiSach alternativeAccording to
Bojadziev and Bojadziev (1995), the distance betwieo triangular fuzzy numbers

(A) and (B ) is calculated as follows:
~= N
d(AB) :ﬁ[(ai ~b)? +(a, ~b,)? + (@, ~b,)?] “
The separation of each alternative from the idekit®n is given as follows:
k _~ _~
d’=>d[v,.v')i=1..m (5)
j=1
Similarly, the separation from the negative idedlison is given as follows:
k
d =Ydv,.v )i=1..m ®)
=1
Step 2.6: Calculate the relative closeness coefiicio the ideal solutiorshown in

Table 8 The alternative with the highest closeness caefiic(CC) value will be the

best choice.

CC or Rzadi_, ji=1.m )

{Table 8: The distance measuremenper scenario}
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Step 2.7: Rank preference orddme ranking of the alternatives can be determined
according to the CC in descending order. The béstnative is the one closest to the

FPIS and farthest from the FNIS.
4. Results and discussion

This section presents the results obtained aftplyeqy the method designed for the
clothing-sector data.

Table 9 shows the results derived from the desidgnoezy TOPSIS MCDM compared
to the results according to Thomson Reuters ASSBiTdach scenario.

Column I—the integrated solution—shows the rankangvided by the fuzzy TOPSIS
considering each company’s closeness to the opsoiation based on two premises: i)
the optimal solution is that to which the threeastors give the maximum value; and ii)
the assessment of each ESG and financial domaibdwasdeveloped without allowing
compensation among indicators. Consequently, thiking reflects the integrated
investors’ assessment of each company accordialy tovestor’s preferences. .

Column Il—the non-integrated solution—presents #®SET4 equal-weighted and
non-integrated ranking. These typologies of rankiagd ratings are the main reference
for the sustainable-investment decision procesisdrfinancial market.

{Table 9: An example of fuzzy TOPSIS MCDM rankingsvs. Asset4 rankings per
scenario}

Although movements between rankings are not drai#ey could have consequences
during the investment process because any movemerdankings could imply the
company’s exit from the portfolio. For example tie scenario 1, focusing on the first
twenty companies, it can be observed that some apmeg positions have been

modified because of the correction of unbalancesented in the ESG and/or financial
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scores according to the preferences expressedelsirtiulated investors. For example,
‘MARKS AND SPENCER’ and ‘GILDAN ACTIVEWEAR’ lost tvo positions from
the ASSET4 ranking to the fuzzy TOPSIS ranking.hsitgh they present very high
ESG scores, their financial-economical scores ateas high—notice that financial
criteria are important or very important for theedh investors. Other example is the
case of ‘PACIFIC BRANDS’, which receives high scoie financial, environmental
and corporate governance aspects but lower scorssdial criterion. Consequently,
this company loses three positions from the ASSEAKing to the fuzzy TOPSIS
ranking. Social dimension is important or very impat for two of the simulated
investors. Regarding the movements in the scerarcmmpany “GIORDANO INTL”
lost seven positions applying this methodologigabraach because its scores in the
environmental and social criteria were LOW, ands¢éhare the two most important
criteria for the three investors. On the other harmmpany “CHRISTIAN DIOR”
gained four positions because its scores in thé&@mmental and social criteria were
HIGH.

In an equally weighted ranking (Thomson Reuters BB these unbalances could be
hidden, but in a context in which every score ialgged and weighted according to
different interests jointly considered (fuzzy TOBRglthis situation could be detected
and corrected, generating changes in a compangitigra

The value added of this methodological approaclihé possibility of offering an
investment solution that integrates different inges interests without forcing a
consensus. If the proposed investment productvigis with the investors’ preferences
jointly considered without sacrificing individuahterests, then the output obtained

would be a proper solution. Consequently, this stivent product could be accepted by
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a variety of investors who should act together.sTénuld be the context of pension
funds. The following paragraphs analyse the cadimgiebetween the solution proposed
(fuzzy TOPSIS) and the preferences of each investdividually considered.

Moreover, the correlation of these individual prefeces with the ranking provided by
Thomson Reuters ASSET4 has been studied. As F@gleows, the fuzzy TOPSIS
solution is highly and significantly correlated withe ranking that each individual

investor would elaborate individually.

{Figure 2. Correlation among individual investors’ rankings vs. fuzzy TOPSIS

rankings per scenario}

The closeness of all of the data points, in otherds the lack of scatter, shows a high

degree of correlation.

In the case of the scenario 1, the linear relaligmbetween the correlation’s coordinate
points on the Y axis (fuzzy TOPSIS ranking) anditheestors’ ranking on the X axis is
almost perfect for the three investors (investdr=10.959; investor 1.2= 0.984 and
investor 1.3= 0.994). Moreover, if we compare tlesufts of this methodological
approach with the results of the Thomson ReutelSEAS! database, our model obtains
a better fit to the preferences of different ineest except for investor 2 (investor 1.1=
0.942; investor 1.2= 0.985 and investor 1.3= 0.986)this case, the correlation
coefficient between investor 1.2 and ASSET4 pratiiiccoincide compared to the
correlation coefficient between investor 1.2 andzfu TOPSIS. It is noteworthy that
investor 1.2 has been designed as a ‘strong SRtmvevho considers ESG aspects as

very highly important and economic aspects as kigimnportant in the investment
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decision-making process. This scenario, in whiah weight given by the investor to

each aspect is almost the same, could be consigittndn equally weighted rating.

Likewise, in the scenario 2, the linear relatiopshetween fuzzy TOPSIS ranking and
the investors’ ranking is almost perfect for theethinvestors (investor 2.1= 0.985;
investor 2.2= 0.993 and investor 2.3= 0.995). Muegpif we compare the results of
this methodological approach with the results obrfson Reuters ASSET4, this model

obtains a better fit to the preferences of diffeienestors (Figure 2).

Consequently, using this methodological approatias been possible to integrate
different investors’ financial and ESG preferendet® the evaluation of corporate
sustainability performance. Moreover, this approtatilitates the integration of ESG
criteria into the investment process (i) by consiginvestors’ particular sustainability
interests and (ii) without forcing a consensus.sEheesults confirm the validity of the

suggested method.
5. Conclusions

Sustainable investing is one of the key driverscofporate sustainability practices
(Waring and Edwards, 2008). To place sustainablesiment into the mainstream of
the financial markets, it is necessary to advanoth the demand side, making
investors, companies and society as a whole avegeading the need to collaborate on
sustainability concerns (Husted and Sousa-Filhd620and the offer side, providing
investment products which can satisfy investorsénests accordingly. This paper is
focused on the second question, paying speciaitatteto institutional investors as key
drivers of the sustainable investment market. Hameeven though the approach

adopted in this paper highlights the existence dpacific sustainable investment
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market, it also shows the importance of introduciB§G aspects in traditional
investment products in a way that renders ESG meées compatible with financial

preferences.

Currently, it seems that the investor must choosevéen ‘traditional’ investments

(strictly financially oriented) or sustainable imtg (ESG oriented). This scenario
presents several limitations. First, the two pabgés are presented as incompatible,
that is, as the investor must choose between abiiiy and sustainability. This

presentation is incompatible with the significantaunt of literature showing a positive
relationship between corporate social and finangeaformance (Endrikat, 2014) and
placing the sense of this relationship into a candé excellence in both production and
management. Moreover, this scenario does not tate account that socially

responsible investors are not a homogeneous grfbup.reasons for the investment
behaviour of socially responsible investors caryVesm strictly personal values to a
more instrumental approach. These interests anslated into investment decisions
that do not necessarily coincide despite the fhat both types of investors can be

classified as SR investors.

Moreover, these limitations could be critical ircantext in which different investors
must act together, as in the case of pension fundbese cases, there are two possible
solutions: (i) to prefer one investor's demandthtuse of others; or (ii) to offer a unique
and integrative solution that allows managers tsfyaindividual investors’ demands.
This paper is an attempt to overcome this challdngeffering a practical solution for

the integration of SR and non-SR investors in gumiinvestment product.
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Specifically, this paper develops a methodologagglroach based on an application of
the fuzzy TOPSIS multicriteria decision-making noeth(MCDM), for assessing the
financial and ESG performance of companies conisigethe preferences of every

investor while facilitating the integration of ESf@teria into the investment process.

To illustrate the suggested methodology while awgjddifferences in investors’
preferences caused by sectoral differences, thigadelogical approach has been
tested using clothing-sector data. The results estgg strong and positive association
between the preferences of various investors aan thzzy TOPSIS final rankings.
Results confirm the usefulness of the solution psegl for a proper ESG and financial

integration taking into account various investgne&ferences.

This methodological approach helps advance theegsof ESG integration in two
particulars: (i) it aggregates multidimensionalomhation to avoid the problem of
information loss; and (ii) it allows the integraticof multiple investors’ specific
sensibilities and objectives, reaching a consenabesut which companies are

sustainable and helping translate that consensusampany behaviour.

The result of this study will be specially informat for improving the knowledge of

the institutional investors and other market actors

() For institutional investors and fund managditerature shows a positive relationship
between corporate social and financial performaarwk this relationship is useful, not
only for SR investors but also for the ‘traditionahes. In these sense, this sustainable
investment solution proposes a practical managetoehthat is especially relevant for
institutional investors in general and for fund mgers in particular. Both of these

actors can use this tool to integrate financial B information into their investment
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decisions by considering different investors’ prefees in the design of the best
portfolio and to further a better engagement whikirt various stakeholders (companies,
rating agencies, plan members, etc.) along thesinvent value chain. Moreover, this

integration could reduce the extra-financial risks.

(i) For companies’ management: the integration tloé perspectives of different
investors could help companies in two ways. On dhe hand, by managing their
resources in accordance with the kind of investoey might wish to attract, and on the
other hand, by better defining and designing engege strategies with their

stakeholders.

(i) For financial market: this financial and ESf3sessment methodology can offer to
the market greater confidence in terms of the aaleygjof the investment with respect to
the SR and non-SR preferences of every investamause the assessment supports a
good alignment with the concept of sustainabilityiler addressing all of the investors’

concerns.

This research has some limitations that may leddttoe studies: (i) as in the design of
the fuzzy TOPSIS model, the weight given to evespeat and to the rating of
companies in each of the domains portrays a simulaiff the investors’ behaviour; we
advise the use of an expert panel or the Delphhatkto better fit a real investor’s
preferences; (ii) the inherent limitations in teection of a database could condition
the use of one set of indicators over others wheaswring ESG performance; for
example, the indicators used in this paper do hmivaus to take into account that firms
could implement greenwashing strategies aimed atmizng profits in the short-term

which is not consistent with a long-term corporatgstainability required by SR
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investors (iii) the consideration of a subset ofeistors in order to operationalize the

empirical research.
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Tables

Table 1. Studies about segments of SR investors

Study Segmentation variables

Segments of SR-investors

Wood and
Zaichkowsky
(2004)

() Investment horizon

(i) Risk attitude

(iif) Personalization
loss

(iv) Confidence

(v) Control

(i)
(o)

(i)
(i)

(iv)

‘Risk-intolerant’ traders. This segment showe
low tolerance for risk in their portfolio and tratl
little.

‘Confident traders’. A segment characterized
high levels of confidence and control.
‘Loss-averse young traders’. This segment
characterized by high levels of personalizatior
loss and low levels of confidence and control.
‘Conservative long-term investors’. A group th
has a longer investment horizon than the o
groups.

at
her

(ii)
(i)
(iv)

Socio-demographic
Attitudinal
Behavioural
profiling

Nilsson (2009)

(ii)

(iii)

The ‘primarily concerned about profit S
investors value financial return over soc
responsibility.

The ‘primarily concerned about
responsibility’ investors value
responsibility over financial return.

The ‘socially responsible and return driven’ §
investors value both return and soc
responsibility when deciding to invest in SRI.

SOCi
soci

A

ial

al
al

5R
ial

ESG data
Financial data

(i)
(ii)

@
(ii)

Praestbro and
Winther (2011)

Investors belong to a ‘single decision model’|i

which only financial data are valued.

Investors belong to a ‘dual decision model |i

which both financial data and ESG factors
considered sequentially.

(i)
(ii)

Pecuniary
motivations
Non-pecuniary
motivations

Derwall et al. ()
(2011)

(ii)

‘Values-driven  orientation’. An
approach in which social and personal val
instead of financial considerations are the b
for the decision to integrate CSR criteria ir
investment decisions. This view implies th

investors accept a loss in financial performance.
investment

‘Profit-seeking  orientation’. An
approach that accommodates investors in t
pursuit of traditional financial goals. This vie
implies that investors accord precedence to g
financial performance but do not neglect E
aspects.

investment

es
ASIS
to
at

D

heir
W
ood
5G

Environmentally
responsible investment

(i)
(ii)

Ballestero et al.
(2012)

Strong green investor. High level of aspiration
the ethical (green) goal.
Weak green investor. Low level of aspiration
the ethical (green) goal.

for

or

Financial
motivations
Non-financial
motivations

(i)
(ii)

0)
(i)
(i)

Bush et al.
(2015) based or
Chatterji et al.
(2009)

(iv)

‘Financial investors’ seek to achieve supe
financial performance by relying on ESG criteri
‘Deontological investors’ do not want to supp
irresponsible business practices.

‘Consequential investors’ seek to influence fir
by directing their investments to more sustaing
firms.

ior
a.
DIt

ms
ble

‘Expressive investors’ focus on sustaina
investments as a mechanism of enhancing

own social identity.

ble

Wheir
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Table 2. Linguistic variables for the relative importanceights of four criteria

Linguistic Variables

Membership Functions
Very Low (VL) (0, 0, 0.25)
Low (L) (0, 0.25, 0.5)
Medium (M) (0.25, 0.5, 0.75)
High (H) (0.5,0.75, 1)
Very High (VH) (0.75,1, 1)

37




Preprint: Escrig-Olmedo, E., Rivera-Lirio, J. M., M ufioz-Torres, M. J., & Fernandez-lzquierdo, M.
A. (2017). Integrating multiple ESG investors' preérences into sustainable investment: A fuzz

multicriteria methodological approach. Journal of Cleaner Production162, 1334-1345.

Table 3. Linguistic variables for the ratings

Linguistic Variables Membership Functions
Poor Sustainability (PS) (0, 0, 0.25)
Low Sustainability (LS) (0, 0.25, 0.5)
Medium Sustainability (MS) (0.25, 0.5, 0.75)
High Sustainability (HS) (0.5,0.75, 1)
Top Sustainability (TS) (0.75,1, 1)
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Table 4.The relative importance weights of the four cradny 3 DMsper scenario

Scenario 1
L Aggregated fuzz
Criterion DM 11 DM 12 DM 13 nSr%begr y
Cl=F VH H VH (0.67, 0.92, 1.00)
C2=E L VH H (0.42, 0.58, 0.75)
C3=S L VH H (0.42, 0.58, 0.75)
C4=G H VH H (0.58, 0.83, 1.00)
Scenario 2
Criterion DM DM DM Aggregated fuzzy
2.1 2.2 2.3 number
Cl=F M H M (0.33, 0.58, 0.83)
C2=E VH VH VH (0.75, 1.00, 1.00)
C3=S H M VH (0.50, 0.75, 0.92)
C4=G L VH H (0.42, 0.67, 0.83)
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Table 5.Ratings of the first four companies in the foutemia by 3 DMger scenario

Scenario 1
Criteria Company DM DM DM Aggregated fuzzy
! 2 3 number
C.=F Ay PS PS PS (0.00, 0.00, 0.25)
A, PS PS PS (0.00, 0.00, 0.25)
As LS LS LS (0.00, 0.25, 0.50)
A, PS PS PS (0.00, 0.00, 0.25)
C,=E Ay PS PS PS (0.00, 0.00, 0.25)
A, PS PS PS (0.00, 0.00, 0.25)
As HS MS MS (0.33, 0.58, 0.83)
A, PS PS PS (0.00, 0.00, 0.25)
Cs=S Ay LS PS PS (0.00, 0.08, 0.33)
Az HS MS MS (0.33, 0.58, 0.83)
As MS LS LS (0.08, 0.33, 0.58)
As PS PS PS (0.00, 0.00, 0.25)
C.=G Ay HS MS HS (0.42, 0.67, 0.92)
Az HS MS HS (0.42, 0.67, 0.92)
As HS HS HS (0.50, 0.75, 1.00)
A, PS PS PS (0.00, 0.00, 0.25)
Scenario 2
Criteria Company DM DM DM Aggregated fuzzy
! 2 3 number
C.=F Ay LS PS LS (0.00, 0.17, 0.42)
A, PS PS PS (0.00, 0.00, 0.25)
As MS LS MS (0.17, 0.42, 0.67)
A LS PS LS (0.00, 0.17, 0.42)
C,=E As Ps ps PS 7(0.00, 0.00, 0.25)
A, PS PS PS (0.00, 0.00, 0.25)
As MS MS MS (0.25, 0.50, 0.75)
A, PS PS PS (0.00, 0.00, 0.25)
Cs=S Ay Ps MS PS 1(0.08,0.17, 0.42)
A, MS HS MS (0.33, 0.58, 0.83)
As LS MS LS (0.08, 0.33, 0.58)
As PS PS PS (0.00, 0.00, 0.25)
Ci=G A HS HS HS (0.05, 0.75, 1.00)
A, HS HS HS (0,05, 0.75, 1.00)
As TS HS HS (0.58, 0.83, 1.00)

A PS PS PS (0.00, 0.00, 0.25)
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Table 6. The fuzzy normalized decision matrix and fuzzygims of four alternativeger scenario

Scenario 1
Companies C,=F C=E C3;=S C,=G
A, (0.00, 0.00,0.25) (0.00, 0.00,0.25) (0.00,083) (0.42,0.67,0.92)
A, (0.00, 0.00,0.25) (0.00, 0.00,0.25) (0.33,0(®83) (0.42,0.67,0.92)
As (0.00, 0.25,0.50) (0.33,0.58,0.83) (0.08, 08B38) (0.50, 0.75, 1.00)
Ay (0.00, 0.00,0.25) (0.00, 0.00,0.25) (0.00, 0O@MA5) (0.00, 0.00, 0.25)
As; (0.58,0.83,1.00) (0.42,0.67,0.92) (0.00, 0®50) (0.00,0.17,0.42)
Weight (0.67,0.92,1.00) (0.42,0.58,0.75) (0.42,0.58,0.75) (0.58, 0.83, 1.00)
Scenario 2
Companies G=F G=E C=S =G
A, (0.00,0.17, 0.42) (0.00, 0.00, 0.25) (0.08,0.17,0.42) (0.50, 0.75, 1.00)
A, (0.00, 0.00, 0.25) (0.00, 0.00, 0.25) (0.33,0.58,0.83) (0.50, 0.75, 1.00)
As (0.17,0.42,0.67) (0.25,0.50, 0.75) (0.08, 0.33,0.58) (0.58, 0.83, 1.00)
Ay (0.00,0.17, 0.42) (0.00, 0.00, 0.25) (0.00, 0.00, 0.25) (0.00, 0.00, 0.25)
As; (0.67,0.92,1.00) (0.25,0.50,0.75) (0.00, 0.25,0.50) (0.00, 0.17,0.42)
Weight (0.33,0.58,0.83) (0.75,1.00, 1.00) @®.6.75,0.92) (0.42, 0.67, 0.83)
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Table 7. The fuzzy weighted, normalized decision map@t scenario

Scenario 1
Companies C;=F G=E C3=S C,=G
A (0.00,000,025) _ (0.00,000,0.19)  (0.00,0035) _ (0.24, 0.56, 0.92)
A, (0.00,0.00,0.25)  (0.00,0.00,0.19)  (0.14, 0B83)  (0.24. 0.56, 0.92)
As (0.00,0.23,0.50)  (0.14,0.34,0.63)  (0.03,00184)  (0.29, 0.63, 1.00)
A, (0.00,0.00,0.25)  (0.00,0.00,0.19)  (0.00,0®@9)  (0.00, 0.00, 0.25)
Asy (0.39,0.76,1.00)  (0.17.0.39,0.69)  (0.00,0L88)  (0.00, 0.14, 0.42)
Scenario 2
Companies C.=F C,=E C3;=S C,=G
A, (000,010,035 _ (0.00,000,025)  (0.04,00.38) (0.2, 0.50, 0.83)
A, (0.00,0.00,021)  (0.00,0.00,0.25) (0.17, 004#6)  (0.21, 0.50, 0.83)
As (0.06.0.24.0.56)  (0.19,050,0.75)  (0.04, 0®53)  (0.24. 0.56, 0.83)
A, (0.00,0.10,0.35)  (0.00,0.00,0.25)  (0.00,02@3)  (0.00, 0.00, 0.21)
Asy (0.22,053,0.83)  (0.19,0.50,0.75)  (0.00,00186)  (0.00, 0.11, 0.35)
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Table 8. The distance measuremgar scenario

Scenario 1
Companies d* d cC
A 3,281877126 1,03419070 0,239614098
A, 3,037597397 1,30576028 0,300633836
Az 2,704653524 1,71465718 0,387991995
A, 3,731737648 0,50518149 0,119233214
As; 2,672171436 1,713222918 0,390665646
Scenario 2
Companies d’ d CcC
A 3,1674853 1,15961643 0,26798918
A, 3,0052953 1,35572199 0,31087288
Az 2,58185332 1,8197958 0,413435
A, 3,65415855 0,60510727 0,14206844
As; 2,76790738 1,61382126 0,36830698
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Table 9.An example of fuzzy TOPSIS MCDM rankings results Asset4 rankings per scenario

Scenario 1
FUZzY
FUZzYy | TOPSIS ASSET4 ECO ENV SOC Gov
COMPANY TOPSIS | RANK | ASSET4 | RANK DIF ASSET4 | ASSET4 | ASSET4 | ASSET4
SCORE (0] SCORE n =D SCORE | SCORE | SCORE | SCORE

PWVH 0634 1 0919 1 0 08976 0332, 0,9664 093
DAVID JONES
DEFERRED 0,600 2 03818 5 3 0,886 0,722, 0,7817 03337
GAP 0,590 3 0834 4 1 0,9691 0,7049 0,7165 09441
GILDAN
ACTIVEWEAR 0573 4 0,368 2 2 0,6985 0,9037 09415 092U
MARKS & SPENCER B 0,564 5 0,846 3 2 0,615 0916 0,931 09231
NORDSTROM 0,530 6 0,792 6 0,6915 08421 08332 0,021
NEXT 0526 7 0,779 8 1 0,5059 0.8 08738 08566
RICHEMONT SECS.
(BER) 0,514 8 0,789 7 -1 09777 038274 09105 0441
INDITEX 0,500 9 0,758 9 0 05629 0,8508 0,9245 0,6933
VF 0485 10 0,727 10 0 0,7046 0,.8392 05556 0,8083
TRUWORTHSINTL 0478 11 0,697, 13 2 0,7843 0,3995 0,9071 0,6983
L BRANDS 0471 12 0,655 14 0,6058 0,562, 0,7205 0,7301
LOUISVUITTON (EAS) 0,466 13 0,702 12 -1 06172 09078 09133 0,3695
PACIHC BRANDS 0464 14 0,722 11 3 0,7592 0,7958 055871 0,7451
FOSCHINI (XSQ) 0456 15 0,634 16 1 0,6145 04577 0,9298 05329
BURBERRY GROUP 0434 16 0,651 15 -1 05485 05793 0,7409 0,7361
MR PRICE GROUP 0411 17 0,612 17 0 0,8859 01704 08471 05459
CHRISTIAN DIOR 0404 18 0,600 18 0 0,3642 03351 0,8659 0,3358
WACOAL HDG. 0,391 19 0542 21 2 08211 0,7323 05102 0,106
FAST RETAILING 0,390 20 0532 22 2 0,6224 0,6359 0,7642 0,041

(... (...) (...) (...) (... (...) (...) (... (...) (...
OROTONGROUP 0193 40 0,237, 39 -1 0,359 01421 0,2065 024
GIORDANO INTL 0,185 41 0,276 37 4 0,102 0,2371 04262 03322
URBAN OUTHTTERS 0170 42 0233 40 2 01635 0,1074 01623 04969
RUENTEX
INDUSTRIES 0,159 43 0,153 43 0 04453 0,0981 0,0535 0,0168
CHINA DONGXIANG
(GROUP) 0,158 44 0,120 46 2 0,0211 01335 0,078 0,217
GUNZE 0,149 45 0,127, 45 0 0,074 0,288 0,04 0,0204
ONWARD HOLDINGS 0,144 46 0153 44 2 01318 0,3581 0,094 0,0267
PORTS DESIGN 0,144 47 0,117 47 0 0,0788 01109 01278 0,1486
AOYAMATRADING 0119 48 0,108 49 1 01715 0,2008 0,0409 0,0207
BOSIDENG
INTLHOLDINGS 0,119 49 0112 48 -1 01271 0,131 0,0787 0,1099
ECLAT TEXTILE 0119 50 0,071 50 0,0648 01514 0,0472 0,0191
SHIMAMURA 0,119 51 0,049 52 1 0,0501 0,0876 0,0377 0,019
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| TANANSPINNING | 07119 5 003 510 41| ooe4 ool omed  ooisl
Scenario 2
FUZZY
COMPANY FUzZzy | TOPSIS ASSET4 ECO | ENV | soc | Gov
TOPSIS | RANK | ASSET4| RANK | DIF | ASSET4 | ASSET4 | ASSET4| ASSET4
SCORE | () | SCORE| () | (i-) | SCORE | SCORE | SCORE | SCORE

PVH 0.634 1 0.919 1 0 0,8976 0,882| 0,9664 0,93
MARKS & 0.614 2 0.846 3 1
MPRKS 0,615 0916 0931 09231
GILDAN 0.609 3 0.868 2 -1
DA AR 0,6985 0,0037| 0,9415| 0,9294
NEXT 0.582 4 0779 : 4 05059] 0,88] 0,8738] 10,8566
DAVID JONES 0.577 5 0.818 5 a
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0.049 52 1 0,0501| 0,0876| 0,0377 0,019
L 0,0584| 0,0981| 0,0403 0,0161

SHIMAMURA 0.122 51
TAINAN SPINNING 0.122 52 0.053 51
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Figure 1. Integration of ESG criteria and investors’ prefe@n An Outline
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Figure 2. Correlation among individual investors rankingsfuzzy TOPSIS rankings per scenario
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