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Abstract: Measuring Corporate Sustainability (CS) has been identified as an important enabler for
integrating sustainability into corporate practices. Different methodologies and frameworks for
measuring CS have been developed in the literature with limited success, as reflected by the lack of
application in the real world. Among practitioners, the effort has been on developing frameworks that
provide useful indicators of the different items that need to be considered for integrating sustainability.
Notwithstanding the increasing attention and progress on the subject, a cohesive and applicable
measure of CS across firms, industries and geographies is still missing. This paper provides an
examination of the different methodologies for measuring CS, with an analysis of their merits and
limitations, as well as guidance for future research focus. The findings show a failure to coherently
link the mathematical measurement and data aggregation methodologies to a well-constructed
concept where the linkage between the defining features and causal relations are appropriately
identified. The proposed models and mathematical techniques are not able to inform on the extent
to which a corporation acts sustainably because sustainability is not being measured in its highest
extension, making the results narrow, non-referential and non-comparable. Furthermore, there is
confusion between developing the indicators of CS, providing their measurement and enabling
their integration.
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1. Introduction
1.1. Background

Corporate sustainability (CS) is becoming mainstream thinking in business manage-
ment and performance evaluation. The concept of CS is complex in nature and has a wide
scope. Pazienza et al. [1] performed an ontological analysis and a necessary condition
analysis to clarify the concept of CS and provide convergence for its definition: Corporate
sustainability is a new business model that requires attention to the Environmental, Social
and Economic dimensions to provide for current and future generations [1]. Businesses
need to move from an outdated sense of fast profits at the expense of the environment
to a more mutual interdependence of eco-system innovation. Sustainable development
advocates for environmental standards, social integrity and economic well-being, and it
should be effective as an organizing criterion for internal business betterment strategies [2].
It is widely accepted that performance measurement is a prerequisite for further improve-
ment of decision making in business management [3,4]. Decision makers are aware of the
need for a systematic sustainability evaluation approach for assessing complex systems to
replace linear and pre-formatted solutions [5]. Adams et al. [6] stressed that the increas-
ing care in sustainable performance evaluation reflects the pressure on organizations to
improve sustainable development. Given that key stakeholders will reward or penalize
corporations based on their CS activities and impacts, which may threaten firm survival,
managers are increasingly paying attention to CS activities and devoting additional re-
sources to assess and report CS performance [7]. Evaluation of corporate sustainability
performance is a significant issue and has strategic importance for every company [8].
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The inability of accounting systems to capture sustainability-related information creates a
profound disconnect between reporting and current ecological issues [9,10]. Companies
use sustainability reports to portray themselves as ‘good’ corporate citizens, even when
they do not have strong records [11]. Companies that only report about their financial
performance are unlikely to survive in the long term [12]. Even when CS practices are not
yet required by law, the stakes of not communicating sustainable progress are too high. The
existing performance measurements overlook the economic dimension. Companies still
publish two independent reports which give an incomplete and biased picture of CS perfor-
mance. There is a need to minimize ambiguity and work towards the standardization and
consistency of measures. Caiado et al. [13] stated that sustainability must be adopted in the
entirety of the company and inform periodically. Sustainability is now seen as the business
paradigm of the 21st century. There is increasing pressure from various stakeholder groups
to consider the social and environmental consequences of companies’ operations [14,15]. In
2019, Silva et al. [16] conducted a survey on stakeholders’ expectations of sustainability
performance measurement and assessment. The study revealed that many stakeholders
deem current sustainability performance measurement and assessment insufficient for
their needs.

Despite the extensive attention from industrial enterprises, international organizations
and researchers, questions remain as to how sustainability should be evaluated. In the
process of learning and adapting to a new paradigm of doing business, managers are
missing a tested and generally accepted framework to guide decisions towards a sustainable
strategy and implementation. Knowledge on which corporate sustainability aspects should
be considered to account for performance measurement is still limited [12]. Corporate
sustainability evaluation is complex because it deals with a large number of interrelated
criteria and many of them are qualitative in nature. Moreover, uncertainties in scoring and
weighting criteria always exist [17]. Measuring and improving industrial sustainability
are therefore crucial issues [18], as well as foreseeing sustainability as a major competitive
factor [19,20]. Despite the progress, standardized methods are still missing [21-23], as
are complete and simple tools. In order to properly address corporate sustainability, a
holistic approach should be adopted that accounts for interrelations among the economic,
social and environmental dimensions [24-26]. The increasing complexity calls for new
approaches and research, and has significant implications for how decision making is
framed [27].

1.2. Objectives

In this study, we aim to identify the strengths and weaknesses of the existing method-
ologies for measuring corporate sustainability. While there is a diversity of inquiries in
the literature on measuring corporate sustainability, a study on the merits and limitations
of each of the different methodologies brought forward is missing. More specifically, the
focus of the existing studies that performed literature reviews of measurement of corpo-
rates sustainability in the last ten years, vary between impact on profitability performance,
accounting methodologies, characteristics of specific techniques, questions for further
research, and so on. Mura et al. [28] performed a bibliometric review, based on citation
data, to analyze the evolution of sustainability measurements. The findings suggested
the literature is characterized by various research strands, which the authors categorized
into eight areas of research and 12 sub-fields. The lack of a comprehensive view has re-
sulted in an incomplete framing of the problem and the proposal of partial solutions. This
was further highlighted by Biiyiikozkan and Karabulut [29], who provided an overview
of the current literature on sustainability performance evaluation to analyze trends and
highlight gaps. The 128 articles identified between 2007 and 2018 showed the subjectivity
of qualitative criteria and the need for a more balanced performance evaluation to adopt
well-defined and suitable criteria. This is evidence that the 65 research questions suggested
by Searcy [30] to close the gaps in the design and implementation of the sustainability
performances measurement had not been addressed. Some of the questions included
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performing comparative analysis of the available performance measurements, as well as
analyzing the worthiness to incorporate standardized indicators that may be used for
benchmarking. On this aspect, Antolin-Lopez et al. [12] performed a literature review on
the three dimensions of CS to identify which indicators and sub-indicators were included in
performance measurement and methodologies. The study concluded that only three papers
had used all three dimensions of environment, social and economic to measure CS [31-33],
and that the lack of agreement impaired progress on the measurement assessment. In 2014,
Montiel and Delgado-Ceballos’ [21] literature review concluded that a measure of CS does
not exist, and provided a comparison of the most popular methodologies developed at
that time: the Global Reporting Index (GRI) and the Dow Jones Sustainability Index (DJSI),
mixing what aims to provide a list of indicators for measuring CS versus what aims to
qualify whether a corporate is sustainable, by inclusion or exclusion to an index with prede-
fined criteria. In 2021, Pranugrahaning et al. [34] consolidated the corporate sustainability
and corporate sustainability assessment literature to develop a CS assessment conceptual
framework. The process resulted in the identification of three key elements: 1. Sustain-
ability governance system; 2. Measurement of CS performance; 3. Reporting for corporate
sustainability. By providing the conceptual framework for CS assessment, the study aimed
at addressing the call for holistic and integrative processes to guide companies adopting
sustainable practices into business activities. A major assessment point for integrating CS
into corporate practices continues to be the analysis of its impact on the profitability of the
corporate. Goyal et al. [35] presented a taxonomy of the available literature on the relation
of firm performance and sustainability performance. The results confirmed there is no
universally accepted direction of this relationship and that, although there was a pattern of
growth in interest, financial performance was the greatest proxy for firm performance. An
increasingly adopted methodology for measuring corporate sustainability is the Multi Cri-
teria Decision Making (MCDM) technique, which is a sub-discipline of operation research
that explicitly evaluates multiple conflicting criteria in decision making. Chowdhury and
Paul [36] performed a systematic literature review and bibliometric analysis approach to
analyze the applications of MCDM methods in CS research. The findings showed that
single MCDM methods are dominant and that there has been no comparison of results
obtained from different MCDM methodologies. More recently, the focus has been shifting
to sustainability management accounting. Schaltegger et al. [37] provided a systematic
literature review of how sustainability management accounting addresses links with the
organization’s contexts and contributions to sustainability transformations beyond organi-
zational boundaries; and Pencle [38] synthesized the existing literature at the intersection of
management accounting with corporate sustainability and paradox theory. There is a gap
in the research where the limitations of the current methodologies utilized for measuring
CS have not been explored in the existing literature.

This paper explores the reasons why a cohesive and comparable measure of CS does
not exist yet. It addresses the question by investigating the literature of the past 12 years
with the objective of identifying the different methodologies that have been used or devel-
oped, together with an analysis of their merits and limitations. Pranugrahaning et al. [34]
showed that CS assessment topics grew in importance from 2012 onward, and significantly
in 2015 since the adoption of the 2030 Agenda for Sustainability Development by the United
Nations (UN 2015) is seen as a milestone year for the wider involvement of stakeholders in
cooperating toward achieving the Global Goals (OECD, 2015). The analysis is performed
by adopting the guiding principles for measuring concepts in social science developed by
Gary Goertz in Social Science Concepts and Measurement (2020) [39].

The findings show that the effort is fragmented and studies do not build on previous
results. There is a high degree of confusion between the indicators for measuring CS and
how those indicators can be measured and aggregated, which is where the literature is
lacking progress. The measurement results focus mostly on categorizing CS within different
rankings, establishing order of importance of the different indicators, or on delivering
comparative longitudinal analysis. The proposed methodologies do not measure corporate
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sustainability in its highest extension, which is a pre-requisite for measurement abilities
and comparative analysis, and do not link the measurement to a well-constructed concept.
Addressing these gaps will create meaningful knowledge crucial for progressing with the
measurement of CS, which is of global relevance.

2. Measurements of Corporate Sustainability
2.1. Methodology

This study analyses the merits and shortfalls of the existing measurements of corporate
sustainability in the literature of the last 12 years by applying Gary Goertz’s guiding
principles of how to measure social science concepts, as outlined in ‘Social Science Concepts
and Measurement, Goertz (2020)’. Goertz is the only author who provides a systematic
guide to link the development of a concept in social science to its measurement. A concept
cannot be measured until it is properly constructed and defined in its constitutive features,
and their relationship is established. The questions ‘what counts as a measure of x” and
‘what is X" cannot be answered independently of each other. Core to concepts is the problem
of aggregation, which involves a degree of substitutability. One of the tensions is the
relationship between the definitions and the mathematical operations used in aggregation.
For example, it is quite common for the semantics of the concept to invoke an analysis of the
necessary and sufficient conditions, while the aggregation operations use sums and means.
Mathematical formulations for data aggregation must follow the construct of the concept.
Pazienza et al. [1] built the concept of corporate sustainability, through the lenses of Goertz,
by performing an ontological analysis of the concept in conjunction with the application of
the necessary conditions to identify the constitutive factors of the concept. The findings
showed that corporate sustainability has three necessary and jointly sufficient constitutive
pillars identified with the economic, social and environmental dimensions. The necessity of
the conditions implies the non-substitutability between the factors. Furthermore, based on
Goertz’ studies, a concept cannot be measured unless it is defined in its highest extension.
In summary, to be able to measure the concepts of corporate sustainability:

The concept must be properly defined in its constitutive pillars;

The constitutive pillars are necessary conditions and imply non-substitutability;
Proposed measures must be properly linked to the identified concept and data aggre-
gation must align;

e  The concept must be defined in its highest extension, referred to as the ideal type
guideline. For example, in order to know how full a glass is, we need to know
the glass’s full capacity, or in order to know how tall a person is, we need to have
knowledge of the highest height.

Goertz provides extensive additional guidance of how to measure social science
concepts. However, as the measurement of the concept of CS itself is not in the scope of our
analysis, we limited the list to those guiding principles that are useful to find the merits
and limitations within the existing methodologies.

2.2. Search Strategy

The objective of the literature review was to identify all papers related to the mea-
surement of corporate sustainability. To address this, Google Scholar, Web of Science
and Scopus search engines were used to search for peer-reviewed literature, as well as
Worldwide Libraries through RSM databases, and Amazon for books and conferences.
Results were manually reviewed for relevance to the research objective. The search was re-
stricted to peer-reviewed journal articles. Due to a very high number of results—more than
24,000 results were returned—the search was further narrowed to journal articles for which
the measurement of corporate sustainability was a key focus of the paper. The first 50 pages
of results were systematically reviewed in all search engines, at which point it seemed as
though no new relevant results were occurring. The search was further narrowed to articles
published which included the three aspects of corporate sustainability, not CSR only, not
environmental only articles. Country or sector-specific articles were excluded and studies
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published in the last 12+ years—2010 to 2022—were given priority in the analysis. After
filtering for relevance, a selection of 71 articles and 10 books were found to be apposite. See
Figure 1 for search strategy and results.

Articles Books

Sources Sources
Google Scholar, Web Worldwide Libraries via
of Science, Scopus Objective: Measure Corporate Sustainability (CS) RSM and

Amazon
Keyword Search Keyword Search
Measure OR Measurement Measure OR Measurement
AND Corporate * Result: ~ 24000 Articles  « Result: 186 Books AND Corporate
Sustainability Sustainability
Search Strategy 1 Search Strategy 1
Peer Reviewed Articles only NOT CSR only; NOT

Last ten years only * Result: ~ 500 Articles * Result: 64 Books Environment only

Last ten years only
Search For Relevance b
Must include. TBL _Search for Relevance
aspects of Sustainability: Result: 71 Articles Result: 10 Books o Cf)}mtry CIEEcto]
Economic, Social & P ! specific
Environment : 5 Based on TBL pillars

Focus on Measurement of CS
Review for articles where Review for articles where
key focus is on measures key focus is on measures
of CS of CS

Focus on Measurement of CS

* Result: 28 Articles  « Result: 2 Book

* Total: 30

L7727 In Depth Analysis performed

Figure 1. Literature search strategy and results.

3. Findings and Discussion

In the last ten years, there has been an increasing number of publications in the
literature on measuring corporate sustainability, with a peak in 2018 (See Figure 2).

Yearly Publicaitons on Assessing CS Performance

10
8 8
6 6 6
5 5 5 5
4
I I 3 I I
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 2. Yearly classification of articles on CS assessment, 2010-2022.

The 71 papers were selected as having the objective of measuring corporate sustainabil-
ity. However, after analyzing each paper individually, we discover not all of them provide
a measure of CS. Among the 71 papers, only 28 provided an indication of a measure or
categorization of CS. The remainder focused on other important aspects, which are still
relevant to be able to ultimately measure CS, but do not complete the analysis by providing
a measure. The findings show a confusion between measuring CS, providing the frame-
work for measuring CS—and therefore their indicators—and integrating CS into corporate
practices. By investigating the focus of the publications under analysis, we observe how
the selected papers can be classified into five categories: 1. Articles where the focus is
to provide a ‘framework’ for guiding corporate sustainability [11 articles and 5 books].
They either provide a selection of indicators for measuring sustainability aspects towards
which corporate sustainability should be adopted and measured (a theoretical justifica-
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tion for the choices of the indicators is usually provided), or a framework for promoting
and facilitating corporate sustainability; 2. Articles where the focus is the ‘integration” of
corporate sustainability into the corporate practices [5 articles and 1 book]. They suggest
models for implementing corporate sustainability in the organization; 3. Articles where
the focus is to provide a ‘measure’ of corporate sustainability [28 articles and 2 books].
They ultimately derive a quantified measure or classification of corporate sustainability; 4.
Articles where the focus is to provide a ‘literature review’ of one, or all, or a selection of the
three subjects mentioned above [10 articles], which have been discussed in the introduction;
5. Articles with a variety of ‘different subjects” which are mostly enquiring and analyzing
on the existing theoretical frameworks and measurements [17 articles and 2 books]. See
Figure 3 for different aspects of CS assessment.
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Figure 3. Aspects of corporate sustainability assessment.

3.1. Frameworks

Within the articles that have a focus on ‘frameworks’, new conceptual frameworks
and indicators are developed. Most of the emphasis is placed on assessing which area
of the corporate should be concerned with sustainability and at what level of the orga-
nization it needs to be dealt with. This can take multiple directions. It can, for example,
be distinguished between the normative, strategic, and operational domains with the
importance of operating at different management levels [40], or it can be assessed within
the accounting, control, and reporting frameworks [41]. On a more macro level, strategy,
integration, and stakeholders are identified as relevant drivers to guide the promotion and
evolution of corporate sustainability [42]. Notwithstanding the different levels, measuring
corporate sustainability requires the explicit consideration of a focal firm, its supply chain,
and the sustainability context within which the firm operates. Sustainability performance
measurement requires a systematic, structured, and integrated approach that considers all
aspects of enterprise sustainability, and key requirements need to include supply chain
management to encompass the wider ecosystem in which the firm operates [30]. This is
how sustainability assessment can be conducted to support decision making in a broad
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environmental, economic and social context, transcending a purely technical and scientific
evaluation [43]. An important component of measuring CS is the identification of the
indicators. Defining which aspects of the environmental, social, and economic performance
need to be considered is of crucial importance as it has a considerable impact on the re-
sults. There has been a proliferation of newly proposed frameworks advocating for certain
indicators versus others, as well as systematic reviews trying to consolidate the existing
indicators in order to propose new frameworks. Delai and Takahashi [44] suggested a step
approach framework for developing sustainability measurement system after studying
eight main measurement systems. Goyal et al. [45] identified market value, environmental
strategy, R&D, pollution prevention, corporate governance, and investor responsibility as
the most important factors in improving CS performance. Prioritization of these factors
enhances corporate sustainability. Kocmanova and Simberova [46] determined ESG in-
dicators as a key framework of the measurement of sustainability performance. Among
these frameworks there are then different theories as to whether they should be as compre-
hensive as possible, to be able to fully represent sustainability, or whether they should be
minimized, to reduce complexity and facilitate measurement. Moldavska and Welo [47]
specified that most of the existing tools tend to include a manageable list of indicators. This
resulted in the reductionism of the sustainability concept, which, in turn, fails to cover the
whole range of relevant issues. Despite these findings, the literature continues to trend
towards reductionism. Cagno et al. [48] proposed three different industrial sustainability
performance measurements with a decreasing number of indicators suitable in different
contexts of application. Selection mechanisms are conceived and used to reduce the num-
ber of indicators while still aiming to provide an adequate coverage of all sustainability
pillars. In 2022, Mal et al. [49] assessed and prioritized numerous factors that influence CS
performance by using the AHP methodology. Table 1 provides the list of references.

Table 1. Overview of the articles with focus on Frameworks.

Authors Year Subject Journal

Offers a conceptual framework of the CSR and Environmental

1 Baumgartner 2013 S .
relevance of sustainability aspects of firms Management
Develops a new framework for the

2 Cagno et al. 2019 evaluation of industrial sustainability Journal of Cleaner Production
performance

3 Delai and Takahashi 2011 Develops a reference model for measuring ](; Sufr?;llal Responsibility

4 Goyal et al. 2013 Ident}fy t}.1<'e CS practices to improve Journal of Modelling in
sustainability performance Management

5 Kocmanova and Simberové 2014 Determines CS 1nd1Fators as a key Journal of Business Economics
framework of sustainable performance and Management

6 Maas et al. 2016 Proposes a comprehensive Framework Journal of Cleaner Production
Develops a framework to assist

7 Moldavska and Welo 2018 companies with identification of Sustainability
improvements to meet GSD goals

3 Pédua and Jabbour 2015 Ident1f1.e5 relevant aspects to guide Business Process Management
promotion of CS Journal

9 Sala et al. 2015 Presents a novel meth od.ol.oglcal Ecological Economics
framework for sustainability assessment

10 Searcy 2014 Identlfu'es key requirements for measuring Bu51'ness Strategy &
enterprise sustainability Environment

11 Mal 2022 Assesses and prioritize the numerous Measuring Business Excellence

factors that influence CS performance
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3.2. Integration

The integration of sustainability into corporate activities involves different aspects
of the business: innovation, supply chain management, operation management, prod-
uct development, integrated management systems, product management eco-design and
ergonomics; and performance assessment of these areas is directly linked to strategic plan-
ning and top-down deployed targets [50]. Corporate sustainability requires integrated
measurement and management rather than isolated applications of different tools in differ-
ent parts of the organization [41]. The problem, though, is that one of the shortcomings of
the existing CS assessment methods is that most of them do not distinguish between the
extent of the implementation of sustainability-related practice and the actual sustainability
performance of the organization [47]. It is time to think more deeply about the integration
of different methods and how their interplay can support progress in corporate sustain-
ability. The danger of not achieving an integrated approach was discussed by [51], who
investigated the world’s largest corporate reporting on sustainability and concluded that
corporations tend to treat sustainable development as given and unproblematic, instead of
addressing the fundamental problem of today’s practice, or the dilemma of the concept.
Many corporations no longer argue that they are on a ‘journey’ towards sustainability,
but that they have already integrated sustainable principles, and that they have worked
like this for years. Such arguments inhibit the change in business models that many com-
mentators call for. Different management systems have emerged to integrate different
aspects of CS, such as social responsibility, environmental health, quality control, health,
and safety. They provide interesting leverage points for integrating sustainability issues
into mainstream business processes, but fail to integrate sustainability at all levels, which
requires continuous interaction with stakeholders and innovative ways of designing [52].
Baumgartner and Rauter [40] suggested three distinct but complementary dimensions of
strategic management from the perspective of integrating sustainability into corporate
activities: strategy process, strategy content and strategy context. Table 2 provides the list
of references.

Table 2. Overview of the articles with focus on Integration.

Authors Year Subject Journal

Describes an integrated management

1 Asif et al. 2011 system for the integration of CS into European Business Review
business processes
Connects three dimensions of strategic .
management to encourage the integration International Journal of

2 Baumgartner and Rauter 2016 gement 0 ¢ & era Business Insight and
of sustainability into corporate activities .

. Transformation

and strategies
Responds to how to integrate

3 Maas et al. 2016 sustainability assessment, management Journal of Cleaner Production
accounting, control, and reporting.
Develops a new CS assessment method to Journal of Manufacturin

4 Moldavska and Welo 2019 incorporate SDGs into corporate Svstems &
operations Y

5 Morioka and Carvalho 2016 .Investlgate incorporation of sustainability Journal of Cleaner Production
in corporate performance

3.3. Measure

The studies that focus on measuring corporate sustainability are 28 articles, as well
as two books. Among these 30 studies there are 30 different methodologies, models, or
constructs for measuring CS. The majority focuses on the creation of composite or single
indexes, or on the creation of scorecards. Others utilize a mathematical method or new
conceptual models for measuring corporate sustainability. We analyzed the papers based
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on Goertz’s guidelines and found that, among the 28 articles, four did not provide a defini-
tion or concept of corporate sustainability and instead went directly into the merits of the
selected methodology; 13 discussed the different definitions and theorizations that have
been suggested in the literature through the years, and they indicated either the variety of
definitions, or the lack of a harmonized direction, and did not embrace a specific concept.
Only 11 studies provided or embraced a definition or a concept of CS. Of those 11, only one
links the methodological design and calculation to the identified concept. Some papers, for
example, Medel-Gonzalez et al. [53], Kocmanova et al. [54], Docekalova et al. [55], claimed
certain constitutive features in the concept and ended up measuring different dimensions.
Even though some papers did measure the dimensions they described in the definition,
they failed to investigate their relationship and to coherently link the appropriate data
aggregation formula. Garcia et al. [27], for example, adopted the Triple Bottom Line and
used the average sum of the three pillars, inferring their substitutability. On the contrary,
Aras et al. [56] questioned the triple bottom line concept, stating that sustainability is too
complex to be confined to three dimensions, and argued for the inclusion of the governance
and profitability dimensions. Their mathematical calculation included all five dimensions
and correctly summed up the results inferring their non-substitutability; it, however, failed
to explain it and to make it explicit. Most of the studies start from the methodology and
apply it to the most advantageous concept. Only one article, Ahi et al. [57], was concerned
with linking the measurement to the concept. The study adopted the concept of strong
sustainability, which relies on the notion that the economy is part of society, which is com-
pletely placed inside of the environment. The model considered environmentally related
factors when measuring performance, and social and economic related factors are only
considered after that foundation has been established. With reference to measuring CS in
its highest extension, only one article, Garcia et al. [27], performed the analysis by selecting
the best available option. Even though the best selected option may not necessarily be the
highest, the authors introduced the concept and the importance of measuring sustainability
versus the highest achievable status. In addition, Sari et al. [58] defined various maturity
levels, including the highest, but it referred to the level of integration of sustainability into
processes. We observe that the lack of identification of the ideal type among indicators
resides in the nature of some of the methodologies themselves: complex and single indexes
are concerned with minimum thresholds; the multi criteria decision making techniques
deal with comparing and ranking different options to facilitate decision making; content
analysis is not equipped to establish the highest extension; some models regard sustain-
ability as the difference between the benefits and the costs created. In conclusion, none
of the articles provided a cohesive analysis that clearly identifies the concept of CS in its
constitutive pillars, aligns the data aggregation to the non-substitutability of the pillars,
and highlights the highest achievable measure of the indicators. Tables 3 and 4 provide
the list of references. Table 5 provides an overview of organizations and conferences with
focus on Sustainability.

Additionally, conferences and efforts of international organizations were analyzed
and findings show that there has been no focus on measuring corporate sustainability.

Table 3. Analysis of the articles with focus on Measurement.

Authors

Year

Provides or Embraces a Definition or CS Links the Determines
Category Measure to the  the Highest

Concept of CS Concept of CS Extension
1  Engidaetal 2018 Composite Index ~ No No No
2 Goyal and Rahman 2014 Composite Index ~ No No No
Strategy for the corporates to seek the
3 Jiangetal 2018 Composite Index balance among the economic profit, No No

environmental and social responsibility, and
other stakeholders.
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Table 3. Cont.
Provides or Embraces a Definition or CS Links the Deter.mmes
Authors Year Category Measure to the  the Highest
Concept of CS 7
Concept of CS Extension
Aim is to achieve a balanced relationship
4  Kocmanova et al. 2017 Composite Index between environmental, economic, and No No
social pillars
Sustainability is characterized into such three
5 Lietal 2012 Composite Index dimensions as economic, environmental, and  No No
social,
6  Nikolau et al. 2019 CompositeIndex o Highlights the multiplicity of CS No No
definitions
7 Ngaietal 2014 Single Index No- Offer multiple considerations of it No No
Sustainability factors: environmental
8  Schirppe and Ribeiro 2018 Single Index limitations, sustainable development, and No No
requirements of the society-TBL, WCED 87
9  Journeault 2016 Scorecard No- Reports some of the existing definitions ~ No No
CS is a multidimensional concept which
10 Medel-Gonzalez etal. 2016 Scorecard includes b,usmgss str'ategles, f1nanc1a% returns, No No
costumer’s satisfaction, stakeholder’s
interests, internal process, and human factor.
Performance Sustainability includes Social,
11 Arasetal. 2018 Environmental, Economic, Governance and No No
Score I . .
Profitability dimensions
Performance Sustainability includes Social,
12 Aras, Tezcan, Furtuna 2017 Environmental, Economic, Governance and No No
Score I . .
Profitability dimensions
13 Molla et al. 2019 Performance Noj Prgv1des overview of the multiple No No
Score definitions
14 Azadietal. 2015 New Method No No No
15 Bamford et al. 2015 New Method No No No
The concept of sustainability deals with
protecting and sustaining society and
16 Kiigtikbay and Stirtici 2019 New Method environment for future generations while No No
trying to meet the maximization of market
capitalization
17 Lee and Sean 2012 New Method No- Offer multiple considerations of it No No
18 Vivaletal. 2019 New Method No- Reports WCED 1987 as the most popular  No No
19 Aktas and Demirel 2021 New Method NOT Pr9v1des overview of the multiple No No
definitions
No- Specifies the proposed model will assess
20 Bezerra et al. 2021 New Method environment, social, economic and No No
governance based on popularity
21 Rao 2021 New Method Adopts Mauer definition and concept No No
Long term capability of wellbeing by
encompassing the responsible management Yes—Ilinked to
22 Ahi, Searcy, Jaber 2018 New Model of all resources, which results in meeting the ~ strong No
needs of the present without compromising sustainability
those of future generations
No- It offers many definitions, but it
23 Docekalova et al. 2016 New Model hlghl1ghts .that its measurement is the extent No No
of integration of social, economic
environmental, and governance pillars
24 Kocmanova ot al. 2016 New Model No- specifies ESG factors are important for No No

corporate strategy
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Table 3. Cont.

Provides or Embraces a Definition or CS Links the Determines
Authors Year Category Concept of CS Measure to the  the Highest
P Concept of CS Extension
25 Garcia et al. 2016 New Model TBL No No
. . No- indicates that debates still continue
26 Wright and Caudill 2020 New Model about the definition of CS No No
No. Process im-
27 Sarietal 2020 New Model No- Mentions a few definitions. No plementation
only
28 Zenya and Nystad 2016 New Tool No- Highlights the multitude of No No
interpretations
Table 4. Overview of the 10 books with focus on Corporate Sustainability.
Author Year Title Classification Subject
List of cases, figures on table Provides an output vs outcome
1 Epstein et al. 2014 Making Sustainability Work Framework model. Variety of Self Developed IT
tools.
How to put ideas into practice.
2 Epstein et al. 2018 Making Sustainability Work Framework Guide for managers. Builds on
previous works
Measuring ethical asset usage is
Corporate Citizenship & crucial for corporate to bring the
3 Iyer 2020 Sustainability. Measuring Discourse abstraction into reality,
intangible, physical and assets acknowledge value when present
and deconstruct what is valueless.
4 Starke 2011 Current trgnds & Policy Toolbox for Framework Island P?ess-Center for Resource
clear solutions Economics
Captures emerging new business
5 Bouma 2018 models and capablliltles that firms Framework Routledge
need to develop to implement
sustainability
It implies CSR is the base of
6 Ahmed 2012 Sustainability in all realms: doing Discourse Lambert Academy Publishing
the right thing
Body of knowledge on the state of
theory and practice: Conceptual . .
7 Schaltegger 2017 framework for interaction of SEE in Integration Taylor and Francis
business environment
Steps for doing a sustainable
8 Herriott 2016 assessment. Compares available Framework Routledge
frameworks
9 Hedstrom 2018 Scorecar'd: used by more than 50 Measure DeG Press
companies to rate themselves
Summary of how business leaders
10 Hedstrom 2017 should think about the risks and Meastre CreateSpace Independent

opportunities associated with
sustainability. Based on Scorecard

Publishing Platform
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Table 5. Overview of Organizations and Conferences with focus on Sustainability.

Institution-Conference Title Classification Subject Year Notes
Core metrics and
. recommendations into the 4P to
WEEF, IBC, BoA, KPMG, Measuring stakeholder . . . Focus on ESG.
1 Project be implemented in annual report 2020 .
E&Y, PwC capitalism Exclude economic
and meet SDG. Outcome:
expanded metrics
17 SDG defined in a list of 169
UN SDG Sustainable Development Project SDG targets. Progress towards the 2015 Based on countrics
Goals targets agreed to be tracked by
232 unique indicators
OECD Better policies for 2030 Project An OECD Action Plan on the SDG  N/A Based on Countries
Measure capacity of 20 Economies
The Economist Unit The Heinrich Sustainable Proiect (US as benchmark and 19 in Asia) 2020 Based on countries,
Intelligence Trade Index ) to participate in trading system to focused on trades
support long term SEE goals
European Conferences on Provides prospects from Keynote Last 6 conferences,
ECSEE Sustainability, Energy Annual Speakers from academic and 2013 no focus on
and the Environment professionals measurement of S
A new blupring for Conversations to identify Last 8 conferences,
BSR ) pring Annual solutions to complex global 2012 no focus on
business
challenges measurement of S
Sustainable Development No Mission Statement from the Last 6 conferences,
N/A Annual . 2013 no focus on
Conference website
measurement of S
Forum for academia, government,
civil society, UN agencies and
private sector to shrae practical
solutions to achieve SDG SB
. Transformation Roadmap: self
International Conference . Last 6 conferences,
. assessment tool that provides a
on Sustainable N/A Annual R . 2013 no focus on
comprehensive tool for continous
Development . . g measurement of S
improvement in sustainability
Through Technology, radical shift
in business and consumer
behaviour pave the way for more
sustainable SEE practices
SB Sustainable Brand Ongoing An OECD Action Plan on the SDG 2006 Specific on Brand
Power/Image
Measure capacity of 20 Economies
Reuters Events Broad thematic, including Ad-Hoc (US as benchmark and 19 in Asia) N/A No focus on

sustainability

to participate in trading system to
support long term SEE goals

measurement of S

3.4. Other Subjects

Additionally, there is a diversity of other subjects, across 17 articles and 2 books,
which often offer a critical analysis of the merits and shortfalls of the proposed theoretical
frameworks and/or of some of the existing measures. Siew [59] provided a review of major
reporting tools, including GRI, and concluded that they are important as they inform on a
corporate’s progress on sustainability goals, but the rapid growth of different criteria and
methodologies has created major complications for stakeholders. Cristofi and Sisaye [60]
compared the GRI with the Dow Jones Sustainable Index (D]SI) and finds how the two most
widely used reporting instruments/indexes differ in disclosure, practice and method. They
recommend further standardization and enforcement, calling for the Securities Exchange
Commission (Statutory Authority Body for setting up financial reporting and standards in
the USA) and the Financial Accounting Standard Board (Recognized by the US Securities
Exchange Commission as the designated accounting standards setter for public companies)
to be more actively involved. Searcy and Elkhawas [61] explored the use of the DJSI with
reference to Canadian companies, which revealed a range of strategies for gaining and
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maintaining inclusions in the index, particularly involving a large number of internal
stakeholders, in responding to data requests and working with third parties. Other authors
offered heuristic models for establishing trade-offs [62,63]. Docekalova et al. [55] dealt
with the inconsistencies of composite indexes. Hansen and Schaltegger [64] performed a
literature review of scorecards to find their merits. In 2011, Searcy [4] offered a practical
guidance for the evolution of sustainable performance measurement and highlighted the
need for further evolution. In 2020, Ye [65] identified a positive relationship between ESG
indicators, stock return and sustainable performance. Schneider and Meins [66] identified
two shortcomings for corporate sustainability: value creation as a core condition, and failure
to credit governance as a key enabler. Mamede and Gomes [67] measured existing practices
and observed findings which feature an unbalanced approach towards economic aspects.
Nicoladescu et al. [2] explored the contribution of sustainability undertakings towards
enhancing corporate performance with a growing need of a culture of sustainability, and
the function, as well as challenges, of corporation to accomplish sustainable development.
Finally, Caiado et al. [13] tested the perceived importance of factors from practitioners.
Results showed that internal organizational factors are the main inductors of sustainable
development, and sustainability must be tied to strategic planning, starting from upper
management to lower levels. In 2019, Silva et al. [16] explored the gap between the
growing number of articles on corporate sustainability and stakeholder satisfaction, and
revealed that many stakeholders deem current sustainability performance measurement
and assessment approaches insufficient for their needs. In 2022, Delmas [68] investigated
the CS disclosure among the biggest US firms and found that, based on the World Economic
Forum metrics, the top 300 firms reported less than 49.6% of the metrics. The larger
percentage in mean disclosure were in the Governance pillar (72%), followed by Prosperity
(54%) and Planet (29%). The low disclosure rate was described as limiting the ability to
analyze whether companies are advancing, stagnating, or backsliding across ESG metrics.
In his book, ‘Corporate Citizenship & Sustainability. Measuring intangible, physical and
assets’, Iyer et al. [69] states that measuring ethical asset usage is crucial for corporates to
bring the abstraction into reality: acknowledge value when it is achieved and deconstruct
what is valueless. Almost a decade earlier, Ahmed et al. (2012) implied how CSR is the
base of sustainability in all realms. In 2021, Diez-Cafiamero et al. [70] identified the most
common characteristic of the CS system in three typologies: indexes, rankings and ratings.
In their conclusions, they highlighted that the CS system is heterogeneous and chaotic, and
that, although they have the same objective of measuring, qualifying and quantifying the
same thing, companies do not obtain the same results in all the different CS systems in
which they participate. They claimed that, even though ESG rating agencies promote the
best corporate practice in favor of sustainability development, they are not unbiased. In the
previous year, Boiral et al. [71] investigated the rigorousness and reliability of sustainability
rating agencies’ evaluation of CS risks, and, by using grounded theory of interviews with
practitioners, showed trade-offs and rational myths underlying the evaluation process.
Clarifying the above categorization between integration, creation of frameworks and
measurement of CS is important as confusion on the contribution to the different phases
and aspects of corporate sustainability may lead users to think that integration of some
CS practices, or adherence to the suggested framework, qualifies firms as sustainable. The
papers that focus on frameworks and integration provide valuable conceptual guidelines
and actionable indications, but fail to measure to what extent a corporate is sustainable. An
important observation is that concepts, frameworks, and measures of corporate sustainabil-
ity do not build on each other. Rather, they are unrelated, pushing towards a diversity of
solutions, grounded in justified, theoretical, or practical explanations which, nonetheless,
result in the creation of multiple distinct versions. This has generated a proliferation of
optionalities which can lead users into confusion, or enable the adoption of easier, but not
necessarily more effective or representative, methodology. In the context of self-assessment,
the variety of tools allow for the potential misrepresentation of the reality. Furthermore,
the utilized approaches for framing, measuring and integrating corporate sustainability are
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mostly exogenous: they are geared towards finding a model that works in principle and
that will ultimately be applied to corporates; instead of an endogenous approach, where
a corporate is at the core of the analysis, and models are created around the corporate
capabilities of reaching sustainability. The growing interest in the subject, both from scien-
tists and practitioners, testifies that existing accounting practices are no longer sufficient
to represent corporate performance holistically. The interest in measuring and framing
corporate sustainability seems to result in the unconscious construction of the balance sheet
and income statement of corporate sustainability. The activity is growing in its aspiration,
but it is still nascent in its development stage. Unity from all stakeholders is needed to
eliminate dispersion and ensure clear direction in the effort and actionable results. The
lack of a holistic view of sustainability measurement has led to the development of many
separate streams, resulting in duplication of efforts, incomplete framing of the problem,
and the proposal of partial solutions.

4. Analysis of the Existing Measurement Methodologies of CS

The analysis of the articles that focus on providing a methodology and a measure of
corporate sustainability shows a lack of standardization capabilities and intra-companies or
intra-sector comparability. As a consequence, a standardized measure of CS that informs on
the sustainability magnitude of a corporate, and comparability across firms and industries,
is missing.

To streamline the analysis, we can further divide the studies into four categories:
Composite and Single Indexes, and Scorecards;

Performance score based on content analysis;

New methodologies;

New models/tools.

L\

Table 6 provides full references.

Table 6. Overview of the articles with focus on Measurement.

Authors Year Category Subject Journal

1 Engida et al. 2018 Composite Index Composite Index for European Journal of Cleaner Production

Food and Beverage
. Composite Index for Oil and International Journal of

2 Goyal and Rahman 2014 Composite Index Gas Industry Intercultural Information Mng

3 Jiangetal 2018 Composite Index €5 Index f01'" China Journal of Cleaner Production
Manufacturing

4 Kocmanova et al. 2017 Composite Index Rankmg of best and worst Corprperce of Engineering
companies versus benchmark Decisions

5 Lietal 2012 Composite Index Composite I.ndex for . Sustainable Development
Manufacturing companies

6 Nikolau et al. 2019 Composite Index Composu.ellndex Strong Sustamabl? Production and
sustainability Consumption

. . . Journal of Engineering

7 Ngai et al. 2014 Single Index Focus on social aspects. Technology Management

8 Schirppe and Ribeiro 2018 Single Index Focus on Environment Journal of Cleaner Production

9 Journeault 2016 Scorecard Scorecard which a}ddresses the Journal of Environmental
issues of the previous ones Management
Network of measures including .

10 Medel-Gonzalez etal. 2016 Scorecard scorecard, MCDM, AHP Production

11  Arasetal. 2018 Performance Score  Content Analysis Journal of Cleaner Production
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Table 6. Cont.

Authors Year Category Subject Journal
12 Aras, Tezcan, Furtuna 2017 Performance Score ~ Content Analysis Meditari Accounting Research
Global Journal of
13 Molla et al. 2019 Performance Score  Content Analysis Management and Business
Research
. International Journal of
14 Azadietal. 2015 New Method Numerical Example of DEA to Productivity and Quality
measure CS
Management
Math formulation based on ER.  Frontier in Engineering
15 Bamford etal. 2015 New Method Argues that AHP is not valid Management
16  Kicikbay and Siiréicit 2019 New Method Multlmqora Sort. Assigns CSR and Environmental
companies to success groups Management
17 Lee and Sean 2012 New Method Data Enyeolope Analysis Journal 9f Production
International Economics
. Hybrid MCDA model: PCA, . .
18  Vival etal. 2019 New Method MILR and PROMETHEE Sustainability
MCDM to evaluate degree of Development and
19  Aktas and Demirel 2021 New Method achieving sustainability goals opme
. Sustainability
Environment,
20 Bezerraetal. 2021 New Method MCDM, PROMETEE II Clean Technologies and
Environmental Policy
71  Rao 2021 New Method DEMA"I."EL— ANP to construct a Res§arch in transportation
synthetic index business and management
Strong sustainability.
22 Ahi, Searcy, Jaber 2018 New Model Challenges versus capacity Ecologic Economics
model
Complex performance Indicator, . .
23 Docekalova et al. 2016 New Model L. . . Ecological Indicators
17 indicators into a ratio
24  Kocmanova et al. 2016 New Model Sustainable Value Creation Sustainability
25  Garcia et al. 2016 New Model Integrat.e d Environmental Journal of Cleaner Production
Evaluation model on TBL
. . Comprehensive Sustainability Environmental Impact
26 Wrightand Caudill 2020 New Model Target Model —CSTM Assessment Review
Corporate Sustainability International Journal of
27  Sarietal 2020 New Model Maturity Model—CSMM Productivity and Performance
Management
28  Zenya and Nystad 2016 New Tool E_SET with indicator from six Sustainability

global CS reporting, web based

4.1. Indexes and Scorecards

Composite and single indexes have grown in popularity. The greatest success of
indexes is, perhaps, that a few of them are applied in the real world. The Dow Jones
Sustainable Index, FTESE4 Good Index Series, the ECPI Global Developed ESG Best-
in-Class Equity Index, and ISS ESG corporate rating are a few examples. They offer a
benchmark for companies around the world, and a series of transformations to be able to
qualify for the sustainability indexes. In the literature of the last ten years, six composite
indexes and three single indexes have been developed. Engida et al. [19] articulated on
the benefits of composite indexes as helping firms evaluate their performance against their
peers and identify priorities for sustainable improvements. It is also increasingly important
for decision making, given the pressure from stakeholders and the need to improve firm
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image [72]. The composite index can summarize complex multi-dimension concepts while
maintaining the underlying information base [73]. They are easier to interpret than a set
of individual indicators, and facilitate communication with the general public and other
stakeholders. On the opposite side, Nikolaou et al. [74] highlighted that, despite the benefits,
they are considered subjective since they utilize unsystematic and unclear ways to introduce
and exclude single indicators [75]. Work in data collection and editing is wasted, or hidden,
behind a single number of dubious significance [76]. Other drawbacks of composite indexes
are the complexity of measurements and the aggregation problem [77], which implies a
better overall score of a corporate sustainability index while the performance in one of
the three basic aspects of sustainability deteriorates [78]. Other problems are associated
with the assignment of weight factors which are necessary to integrate single indicators
into the final composite index. According to Biiyiikozkan and Karabulut [29], indexes
can differ greatly in focus, coverage, methodology and objective. Although they are
known for their ease of use and generation, the trade-offs and compromise are often poorly
considered, leading to distortion in the intended outcome, according to Morrison-Saunders
and Pope [79], and significant information can get lost during the aggregation process.
Specifically for single based indicators, Nikolaou et al. [74] summarized that they are
criticized for (a) the lack of standardization techniques [80]; (b) the measurement of diverse
definitions for corporate sustainability and each sustainability aspect; (c) the measurement
in mixed output indicators (results) with process indicators (effective operation) [44]; (d) the
measurement of a specific firm or sector; (e) the lack of well-defined indicators [81]; and
(f) the absence of measurement leading and lacking indicators of sustainability [31].

Maltz et al. [82] attributed the emergence of multidimensional performance tools,
including the balanced scorecard (BSC), to the need to overcome the shortcomings of a
single-value financial approach to corporate performance. According to Journeault [83],
Sustainability Balanced Scorecards are the most promising strategic tools to help orga-
nizations face the challenges of developing a sustainability strategy that incorporates
environmental and social responsibilities. Some of the research on the Sustainability BSC
has argued that this management tool can support the successful implementation of cor-
porate sustainability strategies by developing a hierarchical system of strategic objectives
derived from the business strategy. Goals and indicators are then identified for each of
these objectives, forming a multidimensional set of sustainability-oriented metrics that are
interrelated through cause—-and-—effect relationships [84]. Epstein and Roy [85] indicated
that scorecards help to identify what drives sustainability, what actions would improve
it and what consequences are likely to impact the company’s environmental, social and
financial performance. Jensen [86], however, criticized the lack of single score: ‘a scorecard
that gives no score, that is, no single value measure of how they have performed’. He
affirmed that the system can easily have two dozen measures and no information on the
trade-offs between them.

4.2. Content Analysis

To assess corporate sustainability properly and to minimize the limitations of the
existing methodologies, specifically those of the indexes, in 2019, Molla [87], recommended
a content analysis which suggests counting the number of words related to the different
indicators of sustainability disclosure in the annual report. The same methodology was
utilized by Aras et al. [56]. Content analysis is defined as “a set of procedures to make
valid inferences from text” [88]. The methodology is frequently used to determine the
number of disclosures in the sustainability reports published by different sectors. Some
academicians measure the number of disclosures by the number of pages, while others use
the number of words [89], or the number of sentences [90]. Milne and Adler [91] suggested
that individual words may lack meaning without a complete sentence. As a result, most
researchers favor sentences, although this method omits disclosure in the form of tables
and graphs [92]. Page count may be less accurate since different firms may use different
margins and font size [90]. Content analysis is a technique of which the merits can be more
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relevant in studying past performance as the results can be easily manipulated for future
analysis as well as be aleatory. Nonetheless, both authors come to the conclusion that a
good performance score of corporate sustainability requires a balance of all factors which
cannot be compensated for between the different indicators.

4.3. New Methodologies

Lee and Sean [72] and Azadi et al. [8] proposed the Data Envelopment Analysis (DEA)
for measuring the performance of corporate sustainability. DEA was introduced by Charnes
and Rhodes [93] as a linear programming procedure for a frontier analysis of input and
output, which do not require a-priori weights and hence is considered more objective.
Engida et al. (2018) highlight that the DEA approach aims to measure relative efficiency,
which is based on the comparison with other decision-making units (DMUs) in the sample.
DEA identifies inefficient DMUs and efficient DMUs, which are considered as benchmarks.
The performance measure therefore is limited to the companies selected in the sample
under observation and, as admitted by Lee and Sean [72], the measurement is limited to
the performance of the best selected DMU, which may itself be an average indicator of
sustainability.

A set of articles applied the Multi Criteria Decision Making (MCDM) methodolo-
gies. MCDM is increasing in popularity for assessing CS performance and it is used for
evaluating multiple conflicting criteria for decision making. MCDM provides a variety
of different methodologies for ranking and ordering decision making. Authors have se-
lected and adopted a few of them to measure CS, arguing for their merits as opposed to
others. Bamford et al. [17] proposed a series of mathematical formulations based upon
the evidential reasoning (ER) approach, which can be used to aggregate results from qual-
itative judgments with quantitative measurements under various types of complex and
uncertain situations. ER considers belief function, instead of probability, to overcome the
degree of incompleteness when evidence is unable to reflect the whole view of the situation
precisely. The usefulness of the belief function is, at the same time, its limitation: they are
not objectively verifiable and easy to maneuver. Kiigiikbay and Siirticti [94] proposed the
Multimoora Sort as a practical and efficient methodology for measuring CS performance.
It ranks the selected companies from best to worst performer according to pre-selected
indicators. Bezerra et al. [95] proposed PROMETHEE 1I as a way to avoid trade-offs among
dimensions, offering a non-compensatory method. When compensation occurs, a disad-
vantage in some criteria can be compensated for by a large advantage in another criteria.
The authors identified 9 criteria for measuring CS, that are then aggregated into a single
index by using PROMETHEE II. Different MCDM methods produce different assessment
results and the application of one methodology only may not be robust [70]. A few authors
combined multiple MCDM methodologies. Vivas et al. [96] combined PROMETHEE with
the PCA and MLR analysis to analyze the sustainability performance of a specific firm over
the years 2009 to 2017. Aktas and Demirel [97], utilized the Entropy method to weight
criteria and then the VIKOR, TOPSIS and MAUT methods were used to define performance
ranking of alternative sustainability reports. The Borda count method is finally applied to
combine the three rankings into one. Rao [98] selected the most important indicators from
CSR reports and designed an expert questionnaire of DEMATEL and IPA according to the
key indicators with the highest frequency. Discrete weight of key indicators was found
through the application of DANP methodology. The study suggested the priority of the
key indicators that a corporate can refer to. DANP methods makes it possible to detect
the degree of mutual influence and causality between key indicators as a way to not only
predict past performance but also to predict future trends.

Both single and integrated MCDM methods have been used; however single MCDM
methods are dominant and there is no comparison of results obtained from the different
MCDM methods [36]. MCDM is a methodology used for supporting decision making in
problems where a number of alternatives need to be evaluated with respect to a number
of criteria. The results can select the best alternative, rank the alternative or sort the
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alternatives in a number of classes. It is a ranking methodology for facilitating decision
making rather than a measurement methodology.

4.4. New Models

Part of the literature is focused on addressing the subject of how much value a firm is
creating versus how much resources are being used and whether the differential is positive
or negative. New models have been created to address this question. Kocmanova [54]
proposed a Sustainable Value-Added model which combined weighted environmental,
social and corporate governance indicators with their benchmark determined by DEA
analysis. Benchmark values of indicators were set for each company separately to determine
the optimal combination of environmental, social and corporate governance inputs to
economic outcomes. The value-add of most of the selected companies was negative, with a
high probability of resistance among practitioners. Wright and Caudill [99] developed the
comprehensive sustainable target model (CSTM) expanding on the Sustainability Target
Method (STM), which is a framework for quantitative assessment of environmental burden
compared to economic added value by an organization [100]. The expansion included
societal and environmental beneficial impacts, as well as the interdependencies between the
economic, environmental and societal domains. Based on STM, sustainability is achieved
when the economic value added by the company is not lower than the environmental impact
created. The share of economic value added by a business is the ratio of its annual value-
added generated to the annual level of global economic activity, which can be assumed as
the GDP. The share of climate change impact created by the business is the ratio of its total
annual greenhouse gas emission to the sustainable level of annual global GHG emission
allowable, which is referred to as the Earth’s carrying capacity and varies with time as
the concentration level of GHG in the atmosphere changes. Defining the Earth’s carrying
capacity in all relevant environmental and social aspects is challenging in nature and, even
in case scenarios where they could be reasonably defined, it could incentivize a greater and,
to a certain extent, reckless production activity to increase the value add to compensate for
the environmental damage. In other words, both the numerator and denominator of the
coefficients are moving parts which are, in the former case, subject to managerial choice, but
also markets” dynamics and, in the latter case, can fluctuate based on yearly levels defined
independently. Following a similar approach, Ahi et al. [57] proposed a probabilistic model
for measuring strong sustainability performance which emphasize the non-substitutability
of resources. The model implies that sustainability performance of a company is the
probability in which the company’s strength can surpass the challenges imposed, in which
case it can be said that the company has progressed towards sustainability. Based on strong
sustainability, the model relies on the notion that the economy is part of society, which is
completely placed inside of the environment. The proposed model, therefore, considers
environmentally related factors only when measuring performance. In a different approach,
Sari et al. [58] developed a Corporate Sustainability Maturity Model, which can be used by
organizations to conduct self-assessment of maturity levels in order to transition to a mature
sustainable organization. It used a systematic literature review and applied content analysis
and expert interviews to create a prototype for maturity levels. Through this model firms
are meant to be enabled to choose the correct indicators to help improve each sustainability
domain in the matrix. It is based on self-assessment and self-selection of the indicators and
it doesn’t provide a measure of CS. Still, based on self-assessment, Zenya and Nystad [101]
developed the E-SET tool by using indicators from six global sustainability reports. The
platform uses self-assigned scores and is therefore more useful as a self-guide tool, rather
than as a measurement of sustainable performance. Building on the construct of composite
indicators, Doc~ekalova and Kocmanova [46] presented a model which integrates the
environmental, social, economic and corporate governance performance of the company
into a Complex Performance Indicator (CPI). CPI contains seventeen key indicators which
were summed up into a single value. The performance is valued against a pre-established
benchmark, made of selected KPIs based on experts’ input, which is enabled to quantify
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the performance gap. The reason it is classified as a new model, rather than composite
indicators, is because, unlike other papers that focus on indicators, it sums the complex
corporate performance of the 17 indicators used to create the benchmark into a single value.
However, it carries the limits of the composite indexes. With the objective to provide a
balanced single measure of CS and to facilitate integration into sustainability management,
Garcia et al. [27] adopted a multi criteria decision making approach and a stakeholder view,
and adapted the Integrated Environmental Evaluation of Water Resources Development
model developed by the United National Environmental Programme and United Nations
Educational, Scientific and Cultural Organization (UNEP/UNESCO, 1987) to include the
three dimensions of TBL. The model provides an overall single measure of sustainability
that captures the balance level among TBL dimensions, and performance indices of each of
the TBL dimensions, which unfold into multiple levels and various performance indicators.
However, the average sum of the dimension is used, inferring their substitutability.

A striking observation is that the proposed methodologies do not encounter appli-
cation in real life. They logically suffer smaller or larger limitations, but, ultimately, they
do not provide a standardized and simple measure of corporate sustainability that can be
applied across all sectors, that allow for comparison of performance of companies across
industries, or that gauge the company’s sustainable performance in one measure. See
Figure 4 for overview of limitations of existing methodologies for assessing CS.

Methodologies Limitations

Subjective inclusion of indicators

’ 6. Composite Index Differ in focus, methodology and objectives

Single Index

12. Indexes and Scorecards ’ 2.

Lack of standardization ‘

’ 4. Scorecards?! l « Doesn't provide a score ‘

’ 2. Data Envelope Analysis l  Relative efficiency of the units in the sample ‘

’ 8. New Methods ‘< ’ 1. Evidential Reasoning l * Based on belief functions: subjective ‘

’ 1. Multimoora l * Assigns companies to performance groups ‘

l * Ranks preferences ‘

’ 1. Promothee Il

|
|
|
|
’ 3. Multiple MCDM methods ‘ l * Provides rankings not measures ‘
|
|
|
|

’ 3. Performance Score H 3. Content Analysis l * Can be manipulated for future performance ‘

Performance Gap versus Designed

’ 1. Complex Performance Indicator ‘ Benchmark

Varies according to the selected sample

’ 1. Sustainability Value Added ‘
Mostly negative value results

.

Strong Sustainability — Environment only

’ 1. Performance Measure ‘
Equally weighted factors

6. New Models ‘ 7| 1. Comprehensive Sustainable - — -
« Can increase sustainability by increasing
Target Model economic value add
’ 1. CS Maturity Model ‘ « Self-assessment and selection of indicators ‘
1. Integrated Environmental « Average sum of the TBL dimensions ‘
Evaluation on TBL
1. Web based Tool ‘ ,{ « Self assessment ‘

|

Figure 4. Overview of methodologies for assessing CS and limitations. Note (1): Two articles and
1 Book.

5. Why CS Is Not Yet Measured

The literature has attempted a few approaches for measuring CS. The existing method-
ologies address important aspects of assessing corporate sustainability. However, they fail
to provide a holistic measure which can be applied across firms and sectors consistently.
The concept of corporate sustainability is complex in nature and its measurement implies
aggregation of qualitative and qualitative indicators whose relationships are not fully
explored and understood. The lack of linkage between the ‘how’ to measure and ‘what’ to
measure is a primary cause for missing a tested and applicable methodology for measuring
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corporate sustainability. If the concept of CS is not identified, defined, and constructed in
its constitutive features, the identification of the appropriate methodology cannot follow.
In the current literature, the effort has been spent on identifying a methodology that can
encompass the diversity of the factors under measurement, with little to no regard for their
constituency and relationship. As a consequence, the selection of the indicators to measure
CS becomes a free-choice and even a differentiating factor to ensure novelty of the research
and to provide a unique perspective. The majority of the studies aims at minimizing
the indicators to reduce the complexity of the evaluation, which assumes substitutability
between factors before establishing they can be compensated with each other. Furthermore,
even when a limited number of indicators are selected for measuring CS, the studies fail
to explore the highest achievable degree of sustainability, based on which the corporate
sustainability of a firm can then be measured. As a consequence, there is a failure to inform
of the real sustainability measure of a firm. The analyzed articles negate the basic principles,
established by Goertz, for measuring concepts in social science and fail to scientifically
identify the constitutive factors of CS, understand the causal relationship of those factors,
apply the consequent mathematical technique associated with the identified causal relation-
ship, and to identify the highest extension of all indicators. There are studies that address
each, or more than one, of the four above-mentioned categories, but none of them brings it
all together to develop a coherent and effective measure of CS. This highlights the scope for
future research.
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