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Abstract. Materiality analysis is a multi-purpose tool for prioritising sustainability issues from the
double perspective of companies and stakeholders, meaning that both parties contribute to identifying the present and emerging social and environmental risks and opportunities. The current study
proposes a practical and structured approach for performing materiality analysis, integrating the
well-known Global Reporting Initiative (GRI) materiality matrix and a new “adequacy matrix”. The
purpose of the GRI materiality matrix is to prioritize sustainability issues in terms of relevance to
both companies and stakeholders. The adequacy matrix supports evaluation of the transparency and
effectiveness of corporate sustainability (CS) communication.
Particularly, the paper aims to give indications to companies that want to prepare a sustainability
report according to the GRI guidelines by planning the allocation of resources to reporting activities:
the comparison between the positioning of GRI sustainability aspects in the two matrices serves
in identifying the most critical issues for improving accountability. The proposed method includes
a consistency test, to overcome the subjectivity, uncertainty and vagueness affecting judgements.
The results provide managers with useful information for aligning CS strategic decision-making,
sustainability reporting, and accountability to stakeholders. An illustrative application to a small and
medium-sized (SME) company completes the paper.
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Introduction
In order to win at sustainable development, companies must change from the approach of
regulatory compliance to a different vision of sustainability as an opportunity for innovation
and value generation. Companies must integrate sustainability in strategic decision-making,
based on the identification of emerging opportunities and threats in the social and environmental spheres (Calabrese, Costa, Levialdi, & Menichini, 2019; Forstater et al., 2006). In fact,
Salzmann, Ionescu-Somers, and Steger (2005) define corporate sustainability (CS) “a strategic
and profit-driven corporate response to environmental and social issues”, determined in relation to the organization’s activities.
Progress in the economic, environmental and social spheres must go hand in hand, in anticipation and response to the continually changing global context. CS must therefore evolve
from simple impact management of business activities to the creation of shared value, achieving benefits to both the company and overall society (Porter & Kramer, 2006). Recognizing
this, some companies have accepted that they must identify the sustainability issues that are
most material to their stakeholders, and consider their expectations in the formulation of
strategies and in corporate reporting (Font, Guix, & Bonilla-Priego, 2016). In adopting this
approach, companies can serve the interests of a widening group of stakeholders and increase
the creation of shared value (Harrison & Wicks, 2013).
Materiality analysis is therefore fundamental to CS, and in particular, to the creation of
shared value, since it provides the necessarily integrated approach to both the definition of
sustainability strategies and to reporting (Whitehead, 2017). Materiality analysis serves in
evaluating the relevance of the economic, environmental, and social issues, and ensures that
sustainability strategies and reporting address those that pose significant risks and opportunities to the company business and to its stakeholders (Font et al., 2016). Indeed, the principle
of materiality aims at guiding decision makers to identify and to be clear about sustainability
issues that matter (AccountAbility [AA], 2018). With this regard, organizations regardless
of size can benefit from using open-source accounting standards such as AA standards and
Global Reporting Initiative (GRI) guidelines that aim at supporting companies to transparently account to stakeholders on sustainability issues that matters to them (AA, 2015;
Global Reporting Initiative [GRI], 2013a, 2013b). Particularly, GRI guidelines are useful for
companies that engage in sustainability reporting as they provide support for structured sustainability reports. Moreover, unlike other sustainability reporting standards, GRI guidelines
focus on a multi-stakeholder approach to materiality analysis (Landrum & Ohsowski, 2018).
Materiality analysis requires the company to engage with different groups of stakeholders,
gathering their insights on specific economic, environmental, and social issues. These insights
assist in identifying not only what the company should report on, but also how the strategies
for sustainability should respond to continually changing economic, social and environmental circumstances (Forstater et al., 2006). To this purpose, GRI guidelines define a framework
of sustainability aspects that describes the economic, environmental, and social dimensions
of the sustainability performance. Within the standardized categories and subcategories of
aspects, the GRI framework allows each company the ﬂexibility to report on issues of most
relevance for the company and its stakeholders (Landrum & Ohsowski, 2018). Moreover, a
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materiality matrix approach is proposed with the aim to prioritize sustainability issues in
terms of two dimensions: the degree of stakeholder interest and the importance of the issue
to the company in terms of potential business impact (GRI, 2016, 2013a).
On this regard, the GRI guidelines explicitly encourage the involvement of stakeholder
groups in materiality analysis, in order to identify and prioritize sustainability issues. Nevertheless, the scientific literature has paid little attention to the practical application of stakeholder participation (Pérez‐López, Moreno‐Romero, & Barkemeyer, 2015). For instance, a
problem not sufficiently addressed is that of discrepancies in judgements, due to subjectivity
and uncertainty. Most companies have many types of stakeholders characterized by conflicting interests, expectations, and values (AA, 2015), thus making subjectivity a critical aspect of
the materiality assessment. Given the complexity of sustainability issues, some contradictions
could emerge during the assessment procedure, making stakeholder judgments inconsistent (Calabrese, Costa, Levialdi, & Menichini, 2016). Only a few studies have investigated
the potential of quantitative methods in addressing this problem, and more generally as a
support to materiality analysis (e.g. Bellantuono, Pontrandolfo, & Scozzi, 2016). Given this
observed lack of research into practical and quantitative approaches, this study proposes a
method for the application of materiality analysis, based on the use of an “adequacy matrix”,
in conjunction with the well-known GRI materiality matrix. The GRI materiality matrix
maps sustainability aspects in terms of relevance to both companies and stakeholders, while
the adequacy matrix evaluates the effectiveness of their CS communication. Therefore, the
comparison between the positioning of the sustainability aspects in the two matrices provides
guidance on effective allocation of resources in the reporting activities. The method should
be helpful to SMEs for properly focusing reporting activities on the “material” aspects that
are not adequately communicated, thus overcoming the time and financial constraints that
SMEs often meet in sustainability reporting (Baumann-Pauly, Wickert, Spence, & Scherer,
2013). The paper proceeds with a review of the relevant literature on materiality. Section 2
describes the steps of the “zone matrices” method and provides an illustrative example of
application to an SME operating in the water technology sector. Last Section presents the
conclusions and discussion.

1. Materiality in sustainability reporting
The concept of materiality derives from financial reporting. The principle is that audit practices must filter and guarantee information in a manner that ensures true, fair and useful
representation of the company’s financial situation, in support of capital protection, risk management and decision making (Edgley, 2014; Messier, Martinov-Bennie, & Eilifsen, 2005).
More recently, the concept of materiality has been adapted to sustainability reporting. In this
area, the principle is that information must be filtered and guaranteed in support of those
company activities and decisions impacting on society and the environment, and affecting
present and future stakeholder needs (Hahn & Kühnen, 2013). In the GRI guidelines, widely
accepted standard for sustainability reporting (Calace, 2016), “material aspects” are those that
reflect the company’s significant economic, environmental and social impacts, or those which
significantly influence stakeholders’ assessments and decisions (GRI, 2016, 2013a, 2013b).
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Besides, materiality analysis is the process through which a company systematically identifies,
selects, prioritizes and reviews what is material to the company and its stakeholders, and thus
merits inclusion in sustainability reports (GRI, 2013a, 2013b).
Materiality analysis is conceived as a systematic and rigorous process, contributing to the
identification of significant, stakeholder-oriented metrics of CS. Such metrics can assist the
company in enhancing awareness of sustainability performance, in improving the quality of
reporting and its readability for different actors (Carpejani, Pinheiro de Lima, Gouvea da
Costa, Machado, & Da Veiga, 2017; Russo-Spena, Tregua, & De Chiara, 2016). They assist
in benchmarking, and in initiatives for stakeholder engagement (Forstater et al., 2006). According to Font et al. (2016), materiality analysis can in fact serve in redirecting CS and its
reporting towards greater inclusion of stakeholder needs, and in facilitating the creation of
shared value, since it identifies the issues with the highest potential to benefit both the company and its stakeholders. When sustainability reports deal with material issues, they reveal
CS as a driver of innovation and economic growth, disclosing the inputs for managing the
future (Bowers, 2010).
Thanks to materiality analysis, companies can improve their accountability to stakeholders and make sustainability efforts more effective. Indeed, a materiality analysis approach
to sustainability reporting allows dealing with fundamental theoretical concerns such as:
subjectivity in assessment and consistency of judgements; complexity and uncertainty of
sustainability issues; the need to meet different stakeholders’ expectations; balancing between
standardized assessment procedures (that ensures comparability of reporting) and the need
to take into account the specificity of different contexts (Ascough, Maier, Ravalico, & Strudley, 2008; Greenwood, 2007; Manetti, 2011; Zhou, 2011).
Nevertheless, materiality analysis presents criticalities that limit its practical use in companies (Calabrese, Costa, Ghiron, & Menichini, 2017). The process of assessing materiality
requires companies to consider the strategic value of the opportunities and risks related to
the various aspects of sustainability. This means considering how much the company’s impacts are crucial to the company’s performance, to its ability to grow and obtain competitive
advantage (GRI, 2013b).
The involvement of stakeholders in materiality analysis serves to achieve more fair and
complete representation of the company conduct (Crane & Livesey, 2003; Unerman, 2007).
Indeed the ISO 26000 standard on social responsibility stresses the importance of disclosing
company sustainability issues to stakeholders (International Organization for Standardization [ISO], 2010), and the GRI guidelines recommend that stakeholders’ expectations be
considered as key reference points for decisions in the preparation of reporting (GRI, 2013a).
Stakeholders should be asked to evaluate the company response regarding each sustainability
aspect, and the transparency of the relative reporting (GRI, 2013b). In particular, sustainability reporting should include issues that are currently emerging as important, whether
in terms of impacts on company strategy or only of stakeholder expectations (GRI, 2013b).
On this regard, the principle of stakeholder inclusiveness consists in identifying the interested parties and allowing them to participate in the definition of the material sustainability
aspects of an organization, especially emerging ones (AA, 2018). In fact, it is important to
consider that most companies have many types of stakeholders characterized by conflicting
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interests, which influence the organization and are influenced by it (AA, 2018). Moreover,
materiality is often “stakeholder specific”, meaning that some aspects are material to some
stakeholders but not to others (AA, 2015). An inclusive organization is able to identify its
main stakeholders and their respective views and interests, and how they can influence decisions on sustainability (GRI, 2013b). In addition, companies should not use stakeholder
engagement to mitigate or manage stakeholders’ expectations, but to create a relationship
of mutual responsibility and collaboration (Andriof, Waddock, Husted, & Rahman, 2017).
In this way, stakeholders participate in CS management by highlighting problems deemed
relevant because generate positive or negative impacts on companies and overall society
(Manetti, 2011).
The GRI guidelines propose a “materiality matrix” approach to determining materiality
thresholds and ordering sustainability aspects, according to their importance to stakeholders and in terms of company economic, environmental, and social impacts. The relative
priority levels should then be reflected in the level of detail or “coverage” in the reporting of
sustainability aspects. The GRI guidelines stress the assessment process must be systematic,
documented and replicable; however, the guidelines, including the materiality matrix, do not
provide any true operational guidance for calculating the priorities of different aspects, or
for setting materiality thresholds which would identify if an aspect is sufficiently significant
to be included in the report.
In fact, materiality analysis remains a highly subjective process, in which personal opinions, experiences and expectations are key to assessing the significance of sustainability aspects (Zhou, 2011). Real-world decision-making involving such subjective judgements is
typically influenced by uncertainty and vagueness (Yan & Ma, 2015; Costa & Menichini,
2013). New methods are therefore needed to effectively represent and deal with the complexity and uncertainty involved in stakeholder perceptions, as these are incorporated in
materiality analysis and affect the quality of sustainability reporting (Ascough et al., 2008;
Manetti, 2011). Stakeholder views could be diverse and conflicting, depending on their different interests and expectations (AA, 2015), thus making subjectivity assessment a critical
aspect of the materiality analysis (Calabrese et al., 2016).
To date, few contributions have proposed a structured approach for materiality analysis,
through which stakeholders can participate directly in defining the reporting content (Bellantuono et al., 2016; Hsu, Lee, & Chao, 2013). Moreover, some authors (e.g. Jones, Comfort,
& Hillier, 2016; Guix, Bonilla-Priego, & Font, 2018) evidenced the difficulties faced by organizations in employing the materiality matrix, coherently with the content of their report
and the qualitative or quantitative assessment of material issues. None of these studies have
considered the need to evaluate the adequacy, effectiveness and transparency of the sustainability reporting.
Based on a review of the prior contributions, Calabrese et al. (2017) list the necessary
characteristics for a new materiality analysis method, providing effective inclusion and representation of stakeholder perceptions. Companies should adopt a constructive and participatory assessment approach, aimed at mediating potential conflicts and differences between
stakeholders’ opinions (Bellantuono et al., 2016; Elias, Jackson, & Cavana, 2004). Moreover,
the consistency of the opinions expressed should be tested, to avoid or mitigate contradic-
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tions in judgments (Alonso & Lamata, 2006). The method should propose a quantitative,
structured, and repeatable approach for determining the relative priorities for reporting different sustainability aspects, and for setting materiality thresholds. Finally, the method should
provide very practical guidance on how to ensure comparability of results, set threshold values for reporting on the different aspects, and for determining the information to be included
on the basis of its level of materiality. Taking into account both the background literature
and these specific recommendations, this study proposes the zone matrices method that is
described by means of its practical application to an SME.

2. “Zone matrices” for materiality analysis: an illustrative application
The zone matrices method combines materiality analysis to the “adequacy” assessment of CS
communication practices, such as sustainability reports. Here the term “adequacy” refers to
the capacity of the company’s communication about CS to provide stakeholders with transparent and useful information, capable of supporting their assessments and decisions. To this
end, the method introduces an “adequacy matrix”, and proposes its use in conjunction with
the GRI materiality matrix.
The zones of the two matrices serve in prioritizing the sustainability aspects by strategic
importance, and in terms of adequacy of the relative CS communication as perceived by
stakeholders. In particular, the comparison between the positions of the sustainability aspects
in the two matrices makes it possible to identify the most critical sustainability issues, thus
planning the allocation of resources to future reporting or CS communication activities. The
adequacy assessment of CS communication practices concerns sustainability reports, but it
could also involve other forms of CS communication, such as company websites, certifications, product labelling, press coverage, advertising, blogs, social media pages, etc. Indeed,
the evolving communication landscape, where the web has become one of the predominant
communication channel for sustainability initiatives, is reshaping CS communication and
effective stakeholder engagement (Nwagbara & Reid, 2013; Lindgreen & Swaen, 2010), and
companies should use appropriate communication channels to communicate to different
stakeholders their sustainability practices (Da Giau et al., 2016; Silvestre, Antunes, & Leal
Filho, 2018).
For the sake of brevity and clarity, the zone matrices method of materiality analysis is
presented by means of its application to an Italian SME operating in the design and manufacture of water technology components and wastewater treatment systems. The company,
called ACMO, provides a useful illustrative example, primarily because of the importance of
water technology industries in human health and environmental protection (Byrne, Lohman,
Cook, Peters, & Guest, 2017). Moreover, ACMO operates in a business sector with high
environmental, economic and social impacts (Muga & Mihelcic, 2008; Mahgoub, van der
Steen, Abu-Zeid, & Vairavamoorthy, 2010; Hellström, Jeppsson, & Kärrman, 2000). ACMO
is certified under ISO 14001 (Environmental Management Systems Standard) and ISO 9001
(Quality Management Systems Standard), indicating that it is committed to sustainability. In
addition, the board of directors is interested in making sustainability an integral part of the
company strategy and business processes (Calabrese et al., 2019). Consequently, ACMO is a
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good choice as an illustrative example because it is oriented to sustainability, and it intends to
further improve accountability by developing an annual sustainability report as a supplement
to its existing CS communication practices (e.g. company website, reporting in mass media
and business publications, and through social media and trade fairs). In addition, ACMO
management has been collaborating with the authors for three years, embarking on a path
of sustainable development.
Step 1: Identifying what stakeholders to involve

Thanks to materiality analysis, companies have the possibility to meet stakeholders’ expectations about the company’s actions and response to sustainability issues (GRI, 2013b). The
materiality analysis begins with the identification of those stakeholders whose participation
in the materiality evaluation process would be useful.
According to GRI (2013a, 2013b), the materiality of sustainability aspects (Table 1) should
be assessed from the two perspectives of: their “influence on stakeholder assessments and
decisions”, and relative to their “significance of organization’s economic, environmental and
social impacts”. The aim of the “stakeholder influence” perspective is to prioritize the GRI
aspects according to “the expectations of stakeholders regarding action and response to an
aspect” (GRI, 2013b, p. 36). The aim of the “organization impacts” perspective is to prioritize
aspects according to “their influence on the organization’s ability to deliver on its vision and
strategy” (GRI, 2013b, p. 36). The proposed method therefore identifies two groups of stakeholders, classified as to whether their influence on the organization’s strategic decisions and
actions is “direct” or “indirect”. The first group (hereafter “decision makers”) is comprised of
senior executives with direct responsibility for setting corporate strategy, as well as middle
and line managers responsible for strategy implementation (Dwyer, Richard, & Chadwick,
2003). The second group (hereafter “stakeholders”) is comprised of other employees, clients, suppliers, the local community and other external parties. The involvement of “decision
makers” allows companies to take into consideration also those sustainability impacts that
“stakeholders” could not recognize, as they could occur far from their sphere of influence
and interest (GRI, 2013b).
The GRI evaluation perspectives of “organization impacts” and “stakeholder influence”
serve in defining the two dimensions of the “materiality matrix”. Thus, those stakeholders
with direct influence on strategic decisions will be asked to evaluate GRI aspects in terms of
importance to the organization (axis x of the materiality matrix), while those with indirect
influence will be asked to evaluate the importance to stakeholders (axis y of the materiality
matrix). Similarly, the adequacy matrix is again defined in terms of adequacy as judged by
stakeholders with direct influence (x-axis), and with indirect influence (y-axis).
The selection criterion of stakeholders should be based on their representativeness of
stakeholder categories (e.g. clients, employees, etc.) and their capability to offer relevant information on sustainability topics (Manetti, 2011). Moreover, stakeholder selection can be
drawn from existing and ongoing engagement mechanisms, as well as from ones specifically
launched to define the content of the sustainability report (GRI, 2013b). In this way, stakeholders participate in company decision-making by underlining sustainability problems and,
thus, influencing management decisions on sustainability (Andriof et al., 2017).
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The analysis of the organizational chart and various interviews with top-managers allow
identifying stakeholders with direct influence on strategic decisions. In the ACMO case the
“decision makers” were: the chairperson of the board of directors, the CEO, the production
manager, the design manager and the quality system manager.
The stakeholders with indirect influence on strategic decisions should be selected involving stakeholder representatives that “have dialogue” with management (Manetti, 2011).
Basing on the previous considerations, the selected ACMO “stakeholders” were: four employees, a strategic supplier, one of the main customers, and the mayor of the city hosting the
company headquarters and main production (as representative of the local community). The
employees, the customer and the supplier were chosen as key representatives of their stakeholder categories, as spokespersons of their expectations and interests. All these stakeholders
have been involved in the materiality analysis, as illustrated in the steps below.
ACMO has not yet published periodic sustainability reports, so the evaluation of disclosure adequacy was conducted by referring to other forms of CS communication, conducted through the company website, reporting in mass media and business publications, and
through advertising and trade fairs.
Step 2: Selection of relevant sustainability aspects

The aim of the second step is to define the set of relevant sustainability aspects to which apply
the zone matrices method, as detailed in the following steps. The standardized framework of
GRI sustainability aspects ensures a Triple Bottom Line (TBL) approach to accountability as
it allows a full accountability on the company-stakeholder relationship, company-environment interactions and economic and financial performance (Milne & Gray, 2013; Stenzel,
2010). However, not all the sustainability issues have the same relevance for every company
(ISO, 2010); therefore, companies are asked to identify the applicable sustainability aspects
among those proposed by GRI under each TBL dimension (Table 1).
If the company considers a sustainability aspect as “not applicable”, this aspect should be
excluded from the analysis and the sustainability report should explain the reasons (GRI,
2013b). In the zone matrices method, the responsibility for judging the applicability of aspects should be assigned to senior decision makers, considering their experience within the
company and their knowledge of the organizational structure and processes. Senior decision
makers can also decide to consider further sector specific sustainability aspects, for instance,
those proposed by the GRI supplementary disclosure guidelines for certain industrial sectors,
such as food processing and electrical utilities (GRI, 2013c).
For all aspects considered relevant, the company then proceeds with the further steps of
the method.
For ACMO, the selection of the relevant sustainability aspects was completed by the
chair of the board of directors, who judged all GRI aspects in Table 1 as relevant. No further
aspects have been added since water technology industry is not included in the GRI supplementary guidelines.
It is important to underline that materiality analysis can be exposed to “managerial capture”: the opportunistic behaviour of the management involved in the process of materiality
analysis, consisting in the strategic selection of information considered positive for the image
of the company (Owen, Swift, Humphrey, & Bowerman, 2000). To avoid this risk in the se-

Employment
Labor/management relations

Occupational health and safety

Training and education

Diversity and equal opportunity

Equal remuneration for women
and men
Supplier assessment for labor
practices
Labor practices grievance
mechanisms

LP3

LP4

LP5

LP6

LP8

LP7

Labor practices and decent work

LP1
LP2

Aspects

Indirect economic impacts

Procurement practices

EC3

EC4

Sub-Category

Market presence

EC2

Social

Economic performance

Aspects

Category

Economic

EC1

Category

Assessment
Supplier human rights assessment
Human rights grievance
mechanisms

HR9
HR10

Indigenous rights

Security practices

Forced or compulsory labor

Freedom of association and
collective bargaining
Child labor

Investment
Non-discrimination

Human rights

HR8

HR7

HR6

HR5

HR4

HR3

HR1
HR2

Table 1. Categories, social sub-categories and aspects in the GRI guidelines

Effluents and waste
Products and services
Compliance
Transport
Overall
Supplier environmental
assessment
Environmental grievance
mechanisms

EN6
EN7
EN8
EN9
EN10
EN11

S7

S6

S5

S4

S3

S1
S2

Supplier assessment for impacts
on society
Grievance mechanisms for
impacts on society

Compliance

Anti-competitive behavior

Public policy

Local communities
Anti-corruption

Society

Emissions

EN5

EN12

Biodiversity

Water

Energy

Materials

Environmental

EN4

EN3

EN2

EN1

PR5

PR4

PR3

PR1
PR2

Compliance

Customer privacy

Marketing communications

Customer health and safety
Product and service labeling

Product responsibility
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lection of the relevant sustainability aspects (as the exclusion of some sustainability aspects),
GRI guidelines suggest involving stakeholders in the process and require providing detailed
reasons for omissions in the sustainability report (GRI, 2013b).
Step 3: Data gathering and consistency test

In step 3, stakeholders and decision makers are asked to evaluate the importance (i.e. materiality) and adequacy of disclosure of the GRI sustainability aspects identified in step 2.
While decision makers are usually knowledgeable about importance (and adequacy) of
disclosure of sustainability issues, stakeholder engagement is likely to involve a broad variety
of stakeholders with different levels of expertise and experience (AA, 2015). Moreover, there
are many stakeholder engagement approaches (e.g. one-to-one meetings, focus groups, surveys, etc.) and, consequently, different techniques and methods that can be used to address
different problems arising from data gathering (Krick, Forstater, Monaghan, & Sillanpaa,
2005). Unbiased facilitators should guide stakeholders through a structured process of materiality assessment in order to explain the importance of the dimensions under analysis,
informing without influencing them with their ideas on sustainability issues (Krick et al.,
2005). To avoid this risk, it is preferable that a facilitator is an external and independent
professional, who do not really have a stake in the outcomes of the materiality assessment.
In the ACMO case, the authors performed as external facilitators and organized one-to-one
meetings with each stakeholder and decision maker.
Both decision makers and stakeholders are asked to compare GRI aspects in groups, according to the GRI categories and subcategories (Table 1). Given the complexity of sustainability issues, some contradictions could emerge during the assessment procedure, making
judgments inconsistent (Calabrese et al., 2016). These judgments must be checked for internal consistency, to prevent contradictions from affecting the evaluation process arising from
uncertainty, vagueness or subjectivity (Yan & Ma, 2015). The approach proposed for this step
is based on the Spearman’s correlation coefficient for trend detection (Gauthier, 2001) applied
to the ordinal and interval rankings of the different aspects, for both importance and adequacy (van Calker, Berentsen, Giesen, & Huirne, 2005). The interval ranking is derived from
the importance (adequacy) indicated by the respondents for each GRI sustainability aspect.
The respondents judge importance on a six-point Likert scale, from 1 for “no importance”
to 6 for “very high importance”. Disclosure adequacy is judged on a six-point Likert scale
with 1 for “completely inadequate” to 6 for “very high adequacy”. The respondents are then
asked to indicate the sustainability aspects in order of importance (adequacy), expressing
their answers as ordinal rankings.
The Spearman rank correlation coefficient between ordinal ranking and interval ranking of importance (adequacy) is then calculated (Gauthier, 2001; van Calker et al., 2005).
The coefficient is compared to a critical value, which depends on the number of evaluated
aspects (Zar, 1972). If the absolute value of the Spearman coefficient is larger than a critical
value (corresponding to a level of significance), then the correlation between the ordinal and
interval rankings is significant. The correlation between rankings implies the consistency
of judgments (van Calker et al., 2005). If the correlation between the ordinal and interval
rankings is not significant, the respondents must reconsider their answers and provide new
judgments until consistency is achieved.
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In the ACMO application, all judgments were consistent with a confidence level of significance equal to 95%.
Step 4: Positioning of sustainability aspects in the zone matrices

In Step 4, the different sustainability aspects are positioned within the zone matrices, serving
to distinguish “material aspects”, “not material” aspects, and “emerging issues”, in keeping
with the GRI definitions. An aspect is material if it is sufficiently important in reflecting the
company’s impacts or the stakeholders’ assessments and interests. The threshold level for
“sufficient” importance (i.e. materiality) is set at the mid position between level 3 (“low importance”) and level 4, (“important”), of the Likert scale. Once the threshold has been set, the
different areas of materiality can be identified in the materiality matrix (Table 2): “materiality
zone”, “emerging materiality zone”, “not material zone”.
Similarly, the areas of the adequacy of the CS communication are determined (Table 3),
as: “adequacy zone”, “improving zone”, “not adequacy zone”.
The positioning of the aspects within the zone matrices derives from calculation of the
weighted average values of importance and adequacy, for both stakeholders and decision
makers. Relative weights should be assigned to the different respondents, according to their
relevance in the decisional process. Indeed, decision makers and stakeholders’ perceptions
are both of crucial importance for capturing the cause-effect dynamics of the company’s value
creation process (Rossi, Cricelli, Grimaldi, & Greco, 2006). Therefore, the identification of
the relative weights of each respondent must reflect her/his knowledge of the company and
its operational contexts, and her/his know-how and experience concerning the GRI aspect
under analysis. The identification of these relative weights is of fundamental importance
for achieving effective multi-stakeholder contributions to the materiality analysis. For this
reason, the weights should be attributed by the company’s senior executives, meaning top
ranking members of the company management, such as the Chief Executive Officer (CEO)
and individuals reporting directly to the CEO (GRI, 2013b). Senior executives have a deep
understanding of the company’s organizational structure, processes, and resource, and can effectively contribute to design a participatory assessment approach to the reporting decisions.
Each participating stakeholder and decision maker must be assigned specific weights for
the different sustainability dimensions. In addition, the weights assigned to a respondent for
judging importance of GRI aspects can be different from those assigned to judge adequacy
of GRI aspects.
In the ACMO example, the CEO assigned different weights for the different categories of
stakeholders and decision makers. In particular, for each sustainability dimension, the CEO
assigned to each category of stakeholders and decision makers a specific weight relative to
the “importance” assessment of GRI aspects, that was different from the weight assigned for
the “adequacy” assessment. As an example, each decision maker was assigned an identical
weight of 20% to evaluate the “adequacy” of GRI economic aspects (Table 1), while they
were assigned different weights to judge the “importance”: 35% to the chair of the board of
directors and to the CEO, and 10% to each manager (production manager, design manager
and quality system manager).
The resulting matrices are shown in Figures 1 and 2.

Emerging materiality zone

Not materiality zone

II

III

Adequacy zone

Improving zone

Not adequacy zone

II

III

Description

I

Zone

Table 3. Zone ranges of adequacy matrix

Materiality zone

Description

I

Zone

3,5≤ ISTK≤ 6

1 ≤ IDM < 3.5

1 ≤ ADM < 3.5

1 ≤ ASTK < 3.5

1 ≤ ASTK < 3.5
3.5 ≤ ASTK ≤ 6

3.5 ≤ ADM ≤ 6
1 ≤ ADM < 3.5

3.5 ≤ ASTK ≤ 6

Adequacy for
stakeholders
(ASTK)

3.5 ≤ ADM ≤ 6

Adequacy for
decision makers
(ADM)

1 ≤ ISTK < 3.5

1 ≤ ISTK < 3.5

3.5 ≤ IDM ≤ 6

1 ≤ IDM < 3.5

3.5 ≤ ISTK ≤ 6

Importance for
stakeholders
(ISTK)

3.5 ≤ IDM ≤ 6

Importance for
decision makers
(IDM)

Table 2. Zone ranges of importance matrix

Communication about the aspects is scarcely adequate for both
stakeholders and decision makers

Communication about the aspects is adequate only for one type
of respondents (stakeholders or decision makers)

Communication about the aspects is adequate for both stakeholders
and decision makers

Meaning

Aspects are scarcely important for both stakeholders and decision
makers; however, they need to be monitored as relevant to the
company activities

Aspects are highly important only for one type of respondents
(stakeholders or decision makers) so that they are informative for the
development of future strategic decisions

Aspects are highly important for both stakeholders and decision
makers so that they are crucial for the company strategic decision
making

Meaning
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6

Emerging materiality zone (II)

Materiality zone (I)

Importance for stakeholders

5

4

3

2

Economic
aspects
Environmental
aspects

1

Not materiality zone (III)

1

2

Emerging materiality zone (II)

4
3
Importance for decision makers

5

6

Social
aspects

Figure 1. ACMO’s materiality matrix

For the ACMO example, economic aspects EC1, EC2 and EC4 (materiality matrix zone
I) are identified as having high importance to both stakeholders and decision makers. Aspect
EC3 (concerning indirect economic impacts) is identified as having emerging materiality
(zone II), since it is perceived as important only by decision makers. However, such aspects
could become more relevant, may indicate strategic opportunities, and according to the GRI
guidelines cannot be neglected. Companies should thus also provide disclosure for aspects
identified as “emerging”.
Most of the environmental aspects are also highly important; only three of these aspects
(EN9, EN10 and EN12) are situated in zone III (not material). Among the social aspects,
those relating to product responsibility are more important, while those relating to human
rights are less important. These results are consistent with the fact that ACMO’s business
activities are concentrated in Europe, where respect for human rights is quite well achieved
and likely not at the forefront of attention, in this particular industrial sector. Different results could be expected in other global jurisdictions or in other sectors.
Concerning disclosure activities, communications regarding product responsibility aspects are evaluated as more adequate (i.e. for PR1 − customer health and safety, and PR2 −
product and service labelling): these place in zone I of the adequacy matrix. These results
are consistent with the fact that ACMO places heavy emphasis on CS communication of
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Improving zone (II)

Adequacy zone (I)

Adequacy for stakeholders

5

4

Not adequacy zone (III)

3

Economic
aspects

2

Environmental
aspects
1

Social
aspects

Improving zone (II)

1

2

4
3
Adequacy for decision makers

5

6

Figure 2. ACMO’s adequacy matrix

product innovativeness, through national and international trade fairs, the company website
and use of social media. Finally, the zone matrices approach provides the important observation that CS communications concerning material environmental aspects are perceived as
scarcely adequate, suggesting that, although ACMO has achieved the ISO 14001 certification
for its environmental management system, specific CS communications would be required
in this regard.
Step 5: Prioritizing sustainability aspects

At this point, the relative priorities for reporting on the different aspects are calculated by
combining their positions within the materiality and adequacy zones of matrices (Figures 1
and 2), for both stakeholders and decision makers. The company can then plan CS rationally,
assigning greater priority to those aspects characterized by both high importance (i.e. materiality) and poor adequacy of CS communication. Table 4 shows the priority of reporting
levels and overall results for the ACMO example.
The comparison between the positioning of each sustainability aspect in the two matrices
shows the alignment between the effectiveness of CS communication (level of adequacy) and
the strategic importance of the aspect (level of materiality).
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Importance
zone

Adequacy
zone

1

I

III

2

I

II

3

I

I

4

II

III

5

II

II

6

II

I

7

III

III

8

III

II

9

III

I

Material Aspects

Emerging
Material
Aspects

Not
Material
Aspects

Importance
Aspect

Reporting
priority level

Table 4. Priority levels and results for decision makers (DM), stakeholders (STK), and overall in the
ACMO application
Adequacy

DM

STK

overall

DM

STK

overall

EN3
EN5
HR3
S5

5.20
5.00
4.71
3.64

4.88
4.45
4.86
3.60

5.04
4.73
4.78
3.62

3.15
3.15
2.88
2.75

3.20
2.25
3.40
3.43

3.18
2.70
3.14
3.09

EC2
EC4
EN6
HR2
LP1
LP2
PR3

5.60
4.60
4.80
4.84
4.93
5.73
5.00

4.60
4.10
4.45
4.87
5.51
5.03
3.70

5.10
4.35
4.63
4.85
5.22
5.38
4.35

3.60
3.80
3.92
4.38
5.25
4.88
3.63

3.25
2.40
3.40
3.45
3.35
2.58
2.55

3.43
3.10
3.66
3.91
4.30
3.73
3.09

EC1
EN1
EN2
EN7
LP3
LP4
PR1
PR2
S1
S2

5.90
5.20
5.60
4.80
6.00
5.73
6.00
5.37
5.21
5.21

5.20
6.00
5.05
5.93
5.79
5.19
6.00
4.84
4.35
5.14

5.55
5.60
5.33
5.36
5.89
5.46
6.00
5.10
4.78
5.17

5.80
3.53
3.85
3.92
5.00
4.00
5.38
5.75
5.00
4.88

4.58
5.25
4.78
5.15
3.73
3.50
4.95
5.53
4.23
4.68

5.19
4.39
4.31
4.53
4.36
3.75
5.16
5.64
4.61
4.78

EC3
EN4
EN8
EN11
HR6
HR8
HR9
LP5
S4
S6

4.50
3.60
4.60
3.20
3.50
3.14
2.04
3.77
3.37
3.67

2.40
2.98
3.13
4.33
3.46
3.51
3.52
2.57
4.33
2.44

3.45
3.29
3.86
3.76
3.48
3.32
2.78
3.17
3.85
3.05

3.00
2.68
2.75
1.98
3.00
1.88
1.63
2.25
2.75
1.88

1.25
1.50
3.20
1.55
2.03
2.98
1.43
1.70
2.85
1.78

2.13
2.09
2.98
1.77
2.51
2.43
1.53
1.98
2.80
1.83

PR5

3.10

3.81

3.46

2.88

3.53

3.20

HR1

3.10

4.32

3.71

3.88

3.68

3.78

EN9
EN10
EN12
HR4
HR5
HR7
HR10
LP6
LP7
LP8
S3
S7

3.40
3.40
2.80
2.84
2.57
1.94
2.30
3.23
2.60
2.30
3.00
2.80

2.73
3.13
2.43
2.14
1.95
1.38
3.19
3.46
3.03
2.89
3.36
2.19

3.06
3.26
2.61
2.49
2.26
1.66
2.75
3.35
2.82
2.60
3.18
2.50

1.98
1.98
1.68
1.38
1.38
1.38
1.63
4.75
1.75
1.63
2.88
1.88

1.58
2.95
2.08
1.70
1.70
1.35
1.43
2.18
1.70
1.68
2.53
1.93

1.78
2.47
1.88
1.54
1.54
1.36
1.53
3.46
1.73
1.65
2.70
1.90

PR4

3.03

2.27

2.65

4.00

1.93

2.96

−

−

−
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In the ACMO case, it is interesting to note that most of the aspects judged as material
(zone I of the materiality matrix), appear to be also adequately communicated (zone I of the
adequacy matrix). Nevertheless, some material aspects appear to be poorly communicated.
Among them, the stakeholders judged the CS communication on emissions (EN5) as inadequate (value 2.25). A considerable number of sustainability aspects resulted as “emerging
issues”, and most of these were perceived to be inadequately communicated. Based on these
results, the company using the zone matrices procedure (in this case ACMO) can identify the
aspects that should be included in future sustainability reporting activities. The company can
design its sustainability data collection and reporting to provide sufficiently detailed information on all material and emerging aspects, thereby improving accountability to stakeholders.
The next step provides guidelines to this end.
Step 6: Managerial implications

Using the materiality and adequacy matrices produced in Step 5, the company can next draw
up a table identifying the required levels of coverage in preparing sustainability reporting (see
Table 5). The combined utilization of the two matrices allows identifying material sustainability aspects that are not adequately communicated, enabling companies to enhance accountability to stakeholders. The “reporting priority levels” (Table 5, first column) are derived from
the zone positioning in both the materiality and adequacy matrices, relatively tabulated in
increasing and descending order (columns two and three). The “required level of coverage”
(column 4) offers guidelines for target setting, monitoring and reporting, thereby allowing
the company to identify areas for refocusing their CS communication efforts and improving
accountability to stakeholders. Aspects characterized by lower levels of adequacy and higher
levels of importance (i.e. materiality) are those where the company should devote greater effort to actions for improving company accountability. The proposed method considers three
levels for refocusing the required communications coverage (high, medium, low), corresponding to the disclosure adequacy zones (zones III, II, I). The company can use these levels
as criteria for allocating resources to CS activities. Especially in the case of companies with
limited resources (as might be expected for SMEs), greater effectiveness could be achieved
by rebalancing resource allocations, or by marginal increases for coverage of reporting in
the appropriate areas. Table 5 exemplifies the kind of guidelines that can be developed for
collecting information to be included in sustainability reporting, and in general in CS communication. In this case, column six “sustainability aspects” is specific to the ACMO example.
SMEs notoriously lack time, specialized knowledge and financial resources necessary for
appropriate documentation of sustainability performance (Borga, Citterio, Noci, & Pizzurno,
2009). Given this, it appears that the zone matrices method should be particularly suitable
for SMEs, allowing them to concentrate reporting activities on “material” aspects that are
communicated ineffectively, thus exceeding the time and financial constraints that SMEs
often face in sustainability reports (Baumann-Pauly et al., 2013). For this reason, the zone
matrices method should support sustainability reporting for many SMEs that can not yet
afford formal and structured sustainability reports. For companies that are already engaged
in sustainability reporting, the method helps to improve relevance and accuracy, while still
containing costs in terms of time and resources.
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Table 5. Level of coverage for each reporting priority level
Reporting
Zone
Priority
of
Level
importance

Material
aspects

Emerging
material
aspects

Not
material
aspects

Zone
of
adequacy

1

I

III

2

I

II

3

I

I

4

II

III

5

II

II

6

II

I

7

III

III

8

III

II

9

III

I

Required level of coverage
Detailed sustainability performance
regarding:
− sustainability performance
indicators
− trend analysis
− methods and approaches used to
  monitor performance
− linkage to business strategy
− how the impacts generated by
material aspects are managed
− target values to achieve
Sustainability performance
information regarding:
− performance indicators
− qualitative description of methods
and approaches used to monitor
performance
− how the impacts generated by
material aspects are managed
− future initiatives

Description of reasons for which
aspects are relevant and need to be
monitored

Sustainability
communication
effort

Sustainability
aspects

High

EN3; EN5; HR3; S5

Medium

EC2; EC4; EN6;
HR2; LP1; LP2; PR3

Low

EC1; EN1; EN2;
EN7; LP3; LP4; PR1;
PR2; S1; S2

High

EC3; EN4; EN8;
EN11; HR6; HR8;
HR9; LP5; S4; S6

Medium

PR5

Low

HR1

High

EN9; EN10; EN12;
HR4; HR5; HR7;
HR10; LP6; LP7;
LP8; S3; S7

Medium

PR4

Low

---

For ACMO, the greatest effort for redirecting collection and reporting of information
should go to aspects EN3, EN5, HR3 and S5. These aspects are crucial to the company’s sustainability strategy and are of high interest for stakeholders (zone I of the materiality matrix),
but at the same time, the adequacy of CS communications is low (zone III of the adequacy
matrix). Companies observing such situations would require specific initiatives to improve
accountability through reporting. For instance, regarding the aspect EN5 “emissions”, sustainability reporting would clearly communicate both why that aspect is central to achievement
of company strategic objectives, and important for both stakeholders and decision makers,
and then explain how impacts related to this aspect are managed. Companies should also
identify quantitative indicators for monitoring of sustainability performance and disclosure.
Reporting should then indicate the values achieved in both current and previous periods,
thereby revealing the trends in sustainability performance. Target values should be specified, along with the planned initiatives for their achievement. The GRI guidelines provide
examples of such performance indicators, for example concerning aspect EN5 (emissions):
“energy consumption within and outside the organization”, “energy intensity”, “reduction of
energy consumption”, “reductions in energy consumptions of products and services”. Performance indicators should be identified for all material aspects (i.e. reporting priority levels of
1, 2 and 3 in Table 5). The company can invest proportionally in new efforts for collecting
and reporting data: new or redirected resources should be assigned to specifically planned
CS communication efforts concerning aspects with lowest adequacy. Using the proposed
method, the company has classified the different aspects with respect to the required reporting efforts, and can now plan of resource allocations for the respective activities.
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The proposed method can be exceptionally useful to companies that are just beginning
to engage in sustainability reporting (e.g. the case for ACMO). It supports the company in
planning both data collection and disclosure activities, including the formal periodic sustainability report. The company is better able to identify those material aspects that are not
adequately communicated, thereby planning improved CS recording and communications,
and enhancing their accountability to stakeholders.
The proposed method also allows companies to identify which stakeholders harbor poorer
perceptions, and consequently propose targeted CS communication initiatives. For example
in the ACMO illustrative example, it is extremely important to target customer perceptions,
in the area of health and safety (PR1). For this company, PR1 is a material aspect with high
priority level (3) and, in fact, it is currently well communicated (zone I of the adequacy
matrix, overall level 5.16). Company management has clearly recognized the importance of
this aspect and has implemented useful CS communications through its different channels
of reporting (website, brochures, trade fairs, etc). However, in spite of this generally good
result, stakeholders give a slightly lower judgment of disclosure adequacy than do decision
makers. This company could then achieve significant improvements through redirection of
resources to new initiatives in CS communication, specifically targeting stakeholders on the
matter of health and safety.

Discussion and conclusions
Through the investigation of stakeholder expectations, companies can identify new opportunities for improving both social and environmental sustainability and competitive advantage
(Porter & Kramer, 2006). In this sense, materiality analysis plays an important role in the
creation of shared value. It serves in determining issues that are material for sustainability,
and in prioritizing the different topics from the two perspectives of organizational strategy
and stakeholder interests (Font et al., 2016). Materiality analysis can serve companies in integrating strategic decision making with corporate sustainability, in an approach where actions
and reporting are aligned with current and emerging economic, environmental and social
risks and opportunities (Forstater et al., 2006; Herzig & Schaltegger, 2011).
Nevertheless, a review of the literature revealed that materiality analysis presents critical issues that limit its practical use in companies (Pérez‐López et al., 2015; Calabrese et al.,
2017). Materiality analysis is in fact a highly subjective process that requires mediating
among potential conflicts, and dealing with uncertainty and consistency of judgments across
a wide range of issues. However, few contributions have proposed a structured approach for
materiality analysis, through which both stakeholders and decision makers can participate
in defining the reporting content, and in evaluating the adequacy, effectiveness and transparency of the current reporting practices.
In response to these shortcomings, this paper proposes a new method for practical application of materiality analysis. Stakeholders and decision makers both participate in prioritizing sustainability aspects in terms of importance and adequacy of disclosure, through the use
of zone matrices based on scaled rankings. “Materiality” and “adequacy” matrices are divided
into zones, serving to identify materiality thresholds and relative priorities for reporting.
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A weighted average approach is proposed to handle subjectivity of assessment, mediating
among the diverse and potentially conflicting stakeholders’ judgments. The method includes
a consistency test, overcoming the critical issue of discrepancies in judgements. Since transparency and completeness of report content constitute crucial challenges of sustainability
reporting, the proposed method provides companies with guidance on the level of coverage, meaning the kind of information (narrative or quantitative) to structure sustainability
reporting, based on the priority weights derived from the zone matrices. The comparison
between materiality and adequacy of sustainability aspects supports rational planning of CS
communication efforts, thus optimizing the company’s allocation of resources for improvements in reporting and accountability.
The adequacy assessment of CS communication practices concerns sustainability reports,
but it could also involve other forms of CS communication, such as company websites and
social media, since the web has become one the predominant communication channel for
sustainability initiatives, reshaping CS communication and effective stakeholder engagement
(Nwagbara & Reid, 2013; Lindgreen & Swaen, 2010).
The paper illustrates the application of the method through the example of an Italian
SME operating in the water technology industry. The illustration demonstrates the particular
utility of the method for companies that are just beginning to engage in planned disclosure,
including the traditional sustainability report. The method is particularly useful for small to
medium enterprises, facing constraints on resources and capacity, but it is also indicated to
large companies of any sector since it supports materiality analysis by means of a structured
step-by-step approach.
Future studies should investigate how the “zone matrices” method for materiality analysis
could be used to develop new and improved approaches in sustainability reporting, such as
in discerning the differences in the perceptions of the different kinds of stakeholders and
decision makers concerning CS importance and effectiveness of disclosure. The results could
then be used to support improved accountability for these various audiences.
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