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a b s t r a c t

The aim of this study is to propose a method to evaluate the Corporate Social Responsibility (CSR)
identity of a firm. Using this method, based on a fuzzy expert system (FES), it is possible to generate a
comprehensive rating for the assessment of the sustainability of a firm.

Up to now, measurement has been hampered by a lack of clarity in theoretical frameworks and
empirical methods for the Corporate Social Responsibility construct.

The algorithm of the Fuzzy Expert System aggregates multicriteria evaluations of a problem. The as-
sessments of behavior and the resulting decisions are represented in blocks of rules, drawn up by an
inference engine in fuzzy logic. The Fuzzy Expert System unites the ability of an expert system to
simulate the decision-making process with the uncertainty typical of human reasoning, present in fuzzy
logic.

Despite the spread of Corporate Social Responsibility practices among firms, there is not a commonly
accepted method of measuring sustainability. Moreover, although Environmental social governance
(ESG) rating agencies provide Corporate Social Responsibility ratings, their methods have certain
weaknesses.

Considering the growing importance of socially responsible financial markets, this topic could be of
vital importance for decision-makers in the management of their investments, by remedying deficiencies
in methods used by sustainability rating organizations.

The outcome of the application is a system designed to measure the CSR identity of a firm. On the
management side, the possibility to identify the determinants of the different Corporate Social Re-
sponsibility intermediate indicators making up the final Corporate Social Responsibility index would
allow CSR-compliant managers to use this information for decision-making purposes.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Nowadays it is increasingly important for companies to imple-
ment Corporate Social Responsibility (CSR) practices. At the same
time, the significance given and the attention paid by financial
markets to socially responsible investments e that is, in CSR-
compliant firms e is growing, too. Investors are demanding ever
more accurate information. Despite the spread of Corporate Social

Responsibility practices among firms, however, there is no
commonly accepted method of measuring sustainability. Moreover,
although Environmental Social Governance (ESG) rating agencies
provide Corporate Social Responsibility evaluations (Chelli and
Gendron, 2013; Escrig et al., 2010; Finch, 2004), their methods
have certain weaknesses. Sometimes, higher scores for one domain
may conceal very low scores in another domain (Escrig-Olmedo
et al., 2014). Indeed, a major criticism of these rating agencies is
the lack of transparency in their methods (Stubbs and Rogers,
2013).

The aim of this study is to propose a method to measure the CSR
identity (Otubanjo, 2013) of a firm. Using this method, based on a
fuzzy logic expert system, it is possible to generate a comprehen-
sive rating for the assessment of the sustainability of a firm. In fact,
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to ensure that a firm is CSR-compliant, it is important to express
Corporate Social Responsibility principles in terms of measurable
variables. Up to now, measurement has been hampered by a lack of
clarity in theoretical frameworks and empirical methods for the
Corporate Social Responsibility construct. This paper combines
both qualitative and quantitative methods. Qualitative data is
collected from existing literature, Corporate Social Responsibility
rating agency indicators and the responses to a semi-structured
interview questionnaire by the Corporate Social Responsibility
managers of a sample of selected listed companies. The qualitative
data, interpreted through the researchers' theoretical lens, be-
comes the input into a model formalized through a fuzzy expert
system (FES), which aims to evaluate the CSR identity of the
selected firms. A Fuzzy Expert System has been chosen as it can
merge the ability of an expert system to simulate the decision-
making process with the vagueness typical of human reasoning,
while still providing a numerical value as a response (Zadeh, 1965).
Its features allow us to formalize the decision-making process
related to the evaluation of the CSR identity by handling qualitative
and quantitative variables and exploring the cognitive mechanisms
underlying this process.

The paper contributes to the existing literature on Corporate
Social Responsibility research by employing a fuzzy logic method
that has rarely been used in this field (Escrig-Olmedo et al., 2014). It
combines the intuition and experience of experts (management
view) with the formal rigor of a logic system (measurement view).
The main findings of the paper have implications from both a
theoretical and an empirical point of view. As regards theory, this
study contributes to the broadening of the research community's
understanding of the measurement of CSR identity. On the man-
agement side, on the other hand, being able to identify the factors
influencing the different Corporate Social Responsibility interme-
diate indicators that make up the final Corporate Social Re-
sponsibility index provides CSR-compliant managers with more
information to use for decision-making purposes.

Considering the growing importance of socially responsible
financial markets, this topic may prove to be of vital importance,
above all for decision-makers in the management of their in-
vestments, by remedying the deficiencies in methods used by
sustainability rating organizations. We also think that the fuzzy
logic method is an appropriate way of assessing sustainability
because of the “fuzzy” nature of sustainability (Chan et al., 2003;
Phillis and Andriantiatsaholiniaina, 2001; Rivera and Mu~noz,
2009).

The remainder of this paper is organized as follows: Section 2
briefly discusses the literature informing the method and thus
provides a context within which the research framework is devel-
oped; Section 3 illustrates the research framework lying behind the
choice of the Fuzzy Expert System method; Section 4 provides a
detailed illustration of the Fuzzy Expert System model developed
specifically for the research; Section 5 analyzes the main findings of
the paper; and Section 6 presents the main conclusions.

2. Literature review

Scholars have proposed a large number of theories regarding
Corporate Social Responsibilities, for which the reader is referred to
a systematic review of the literature (Garriga and Mel�e, 2004).
Moreover, the same concept of Corporate Social Responsibility has
taken on very different meanings at different times and in different
places. Time and place are therefore key factors when it comes to
defining the parameters of Social Responsibility: in fact, the influ-
ence of different legal, political and social systems may be consid-
erable (Mio and Venturelli, 2013; Pava, 2008). In this paper it is not
possible to provide a single definition of Corporate Social

Responsibility; some authors (Matten and Moon, 2008) have
highlighted the heterogeneous nature of the various definitions
found in literature. The numerous definitions of Corporate Social
Responsibility that have emerged arewell summarized in awork by
Dahlsrud (2008), to which the reader is referred. In particular, in
this paper, we talk about the “CSR identity” of a firm, or in other
words, the cohesive union between the Corporate Social Re-
sponsibility and the Corporate Identity of a firm (Otubanjo, 2013).
CSR identity means, first of all, “what the firm does for stake-
holders”, or in other words the “responsibilities of the firm in
relation to its action and duties towards employees, customers,
suppliers, media, investors, government and local community”
(Otubanjo, 2013). It therefore involves economic, legal, ethical and
philanthropic responsibilities. Firms have adopted Corporate Social
Responsibility practices in different ways and for different reasons
(Fray, 2007): compliance with environmental laws and regulations,
health and safety of employees as well as of users of products and
services, education, research and training, protection of indigenous
people and culture, habitat protection, and adoption of environ-
mentally friendly technologies (Kouikoglou and Phillis, 2011).

Against this background, it is difficult to evaluate whether a firm
is CSR-compliant or not, and it is also difficult to compare the
Corporate Social Responsibility compliance of one firm with an-
other's (Krajnc and Glavi�c, 2005). Despite the spread of Corporate
Social Responsibility practices among firms and of analyst organi-
zations (Corporate Social Responsibility rating agencies, Environ-
mental Social Governance information provider agencies or
sustainability indices), there is no commonly accepted method of
measuring sustainability (Pena, 1977; Rebai et al., 2016; Salvati and
Zitti, 2009; Zarzosa, 1996). This deficiency is probably due to the
fact that it is difficult to express CSR identity in a synthetic index, as
to create such an index requires the selection and standardization
of the variables, the building of the indicators, and the choice of a
method for aggregation and weighting (Saveanu et al., 2014).
Several papers dealing with the issue of Corporate Social Re-
sponsibility measurement have aimed to produce a Corporate So-
cial Responsibility index (Atkinson, 2000; Chatterji and Levine,
2006; Cherchye and Kuosmanen, 2006), but a major limit of the
methods used (Jiang et al., 2016; Martinez et al., 2005; Munda et al.,
1994) has been the possible offsetting effect of scores (Delmas and
Doctori Blass, 2010; Windolph, 2011), when, for example, higher
scores in one domain may hide very low scores in another domain
(Escrig-Olmedo et al., 2014; Zhao et al., 2016). This limit could be
overcome by using a fuzzy logic expert systemmodel. The potential
of this method for generating synthetic measurement of sustain-
ability has already been described (Calabrese et al., 2013; Phillis and
Davis, 2009; Rajak and Vinodh, 2015).

Up to now, very few studies have used a Fuzzy Expert System
model to generate a Corporate Social Responsibility index. Escrig-
Olmedo et al. (2014), for example, have applied fuzzy logic to the
Corporate Social Responsibility information supplied by Account-
ability Rating for 2008. Themajor limit of that work, however, is the
fact that the developed sustainability rating used inputs previously
defined by AR2008. Against this background, this paper overcomes
the above-mentioned limit by proposing a model that combines
variables already discussed in existing literature with variables
used by rating agencies and variables indicated by Corporate Social
Responsibility managers of a set of selected listed companies. The
following section, to which the reader is referred, describes the
process of selection of the different input variables. Our starting
points are the scorecard measurement approach and detail from
the advanced scorecard methods that look for quantitative and
qualitative indicators able to measure CSR identity, but the
Corporate Social Responsibility indicators are integrated in a Fuzzy
Expert System model that produces a Corporate Social
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