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N o U e

Abstract: This paper aims to evaluate the maturity of Brazilian companies regarding the
inclusion of local communities in sustainability reporting. The analysis was based on
sustainability reports from a sample of 26 companies listed on the Brazilian stock exchange
sustainability index. The study employs a mixed-methods approach and includes the fol-
lowing sequential steps: literature review and content analysis of sustainability reporting
standards to identify critical success factors; application of the CRITIC method to define
weights for decision criteria; analysis of corporate practices related to the inclusion of
local communities in sustainability reports performed by Brazilian companies to determine
maturity levels using the Grey Fixed Weighted Clustering method and the Kernel technique.
The findings reveal that transparency, comprehensive assessment, and accountability are
the most critical factors of sustainability reporting maturity regarding local communities.
The analysis shows that companies in the energy sector perform better and can serve
as a benchmark for companies in other sectors, such as manufacturing, in which most
companies present low maturity. Key corporate practices are identified and discussed for
improving engagement with local communities aiming to enhance corporate social respon-
sibility and sustainability reporting. This study advances the understanding of corporate
sustainability by highlighting the role of businesses in fostering socio-economic develop-
ment through the inclusion of local communities in sustainability reporting. It extends
theoretical discussions on corporate social responsibility by emphasizing transparency,
accountability, and comprehensive assessment as critical factors for sustainability reporting.
Practically, the findings provide insights for companies seeking to enhance engagement
with local communities, offering a benchmark for industries with lower maturity levels. By
demonstrating how sustainability reporting can serve as a strategic tool for social impact,
the study reinforces the broader role of businesses in sustainable development.

Keywords: sustainability reporting; local communities; stakeholder engagement;
decision-making; corporate social responsibility; multicriteria decision analysis; grey systems

AppliedMath 2025, 5, 42

https:/ /doi.org/10.3390/appliedmath5020042


https://doi.org/10.3390/appliedmath5020042
https://doi.org/10.3390/appliedmath5020042
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/appliedmath
https://www.mdpi.com
https://orcid.org/0009-0001-9399-6526
https://orcid.org/0000-0002-8065-3938
https://orcid.org/0000-0002-2595-5220
https://orcid.org/0000-0001-5238-0314
https://orcid.org/0000-0002-1241-5225
https://orcid.org/0000-0003-3163-6119
https://doi.org/10.3390/appliedmath5020042
https://www.mdpi.com/article/10.3390/appliedmath5020042?type=check_update&version=2

AppliedMath 2025, 5, 42

2 0f 23

1. Introduction

According to Stibbe e Prescott [1], there has been a recent shift in the private sector’s
perception of the importance of sustainable development. This change is attributed to the
extensive reach of their activities and the relationships they maintain with various members
of their supply chains. The authors argue that organizations can contribute to sustainable
development across a spectrum of possibilities. This spectrum ranges from “non-core”
activities, such as philanthropic investments, to activities directly related to the company’s
business, such as the development of products and services that promote a positive impact
on sustainability.

Sustainability-oriented organizations need to consider the importance of economic,
environmental, and social dimensions of sustainable development. However, the impor-
tance given by companies to social sustainability has been, proportionally, less than that
given to economic and environmental dimensions, especially in developing countries [2].
In this context, social sustainability can encompass both internal stakeholders, focusing on
employees, and external stakeholders outside the organization [3,4].

One of the main external stakeholders of organizations is their local communities.
These communities have been demanding greater participation in investment decision-
making processes, not only to benefit economically but also to ensure the maintenance of
their safety. In this context, the concept of a Social License to Operate (SLO) is relevant [5].

Sustainability reports have become an important tool used by organizations to com-
municate their environmental, social, and governance performance to their external stake-
holders [6]. They are also crucial for highlighting events that may generate positive impacts
(opportunities) or negative impacts (risks) in the governance, environmental, and social
areas of the organizations [7].

The need for organizations to develop sustainability reports has encouraged the emer-
gence of frameworks and standards to assist companies in disclosing their sustainability
information. Notable examples include the International Integrated Reporting (IR), Global
Reporting Initiative (GRI), Task Force on Climate-Related Financial Disclosure (TCFD), and
Sustainability Accounting Standards Board (SASB) [8-10]. Among the various standards
and guidelines, the GRI standards have been the most widely used by organizations [7].

Companies that include local communities in their lists of material topics recognize
that their activities and business relationships significantly impact these communities. The
actions developed in this regard should be reported in sustainability reports so that the
entire society is informed [11]. Naturally, the maturity of the actions taken with local
communities varies from company to company, making it essential for society to demand
increasingly well-planned and developed actions.

When examining the literature related to corporate sustainability, one finds models
that aim to analyze organizational management as a whole across various sectors and
activities [12-14]. However, studies on the maturity of actions that companies undertake
with local communities are scarce.

Despite the growing number of publications on sustainability reporting [15,16], few
studies offer structured assessments of maturity levels in how companies engage local com-
munities. The existing literature often focuses on overall reporting quality or stakeholder
engagement in general [6,7], but does not provide detailed insights into the progressive
development of corporate practices toward local communities. This study addresses this
gap by evaluating maturity based on established GRI standards, providing a diagnostic
beyond binary presence/absence of disclosure.

In the context presented, this research aims to identify the level of maturity of organiza-
tions listed on the main Brazilian stock exchange index concerning their engagement with
local communities. More specifically, the study seeks to analyze how these organizations
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incorporate sustainability indicators related to local development, using mathematical and
statistical methods to generate evidence-based insights. In this study, the term local com-
munities refer to small, often traditional populations located in environmentally preserved
areas, which may include indigenous or rural groups committed to protecting their land,
natural resources, and ways of life. The concept of a sustainable economy is understood as
a development model that balances economic viability with environmental conservation
and social equity at the local level.

2. Theoretical Background

From a sustainability perspective, local communities are defined as “individuals or
groups of individuals living or working in areas affected or that may be affected by the or-
ganization’s activities. Local communities are considered both those living in areas adjacent
to the organization’s operations and those at a distance” (Global Reporting Initiative, 2016).

Local communities are thus part of the group of stakeholders of organizations accord-
ing to Freeman’s [17] definition and are considered one of their indirect stakeholders [18].
Due to their nature and proximity to operational impacts, affected communities constitute
a major stakeholder group that must be managed with care and inclusion [19]. Local com-
munities exert influence on organizations by offering their expertise [20] and by granting
the so-called Social License to Operate (SLO) [5].

On the other hand, corporate activities can also directly affect these communities. This
bidirectional relationship demands structured engagement strategies. Several scholars
have emphasized that the relationship between companies and their surrounding com-
munities has become a strategic concern, not only for for-profit but also for non-profit
organizations [21]. The increasing relevance of local communities in governance and
decision-making processes reflects their demand for shared benefits and meaningful partic-
ipation [22].

In certain sectors of the economy, the relationship between local communities and or-
ganizations tends to be more intense, such as in the following sectors: energy [23,24];
mining [20]; oil and gas [25]; construction and infrastructure [26]; Agriculture and
Forestry [27,28]; Logistics and Transportation [29]; and Tourism [30].

While communities may support the installation of operations with sustainable
potential—such as wind farms or recycling plants—they may also resist such projects
when these are perceived as threats to their well-being, territory, or livelihoods. This
dual behaviour is often described in the literature as the “Not In My Backyard” (NIMBY)
effect [31]. In this context of increasing influence, the integration of local communities
into the activities of organizations is crucial for delivering social sustainability results, as
observed in Maddaloni and Sabini [32] and Que et al. [33].

According to [34], investing in social sustainability actions targeted at local commu-
nities can have positive impacts on organizational performance. Several publications
reinforce the importance of stakeholder management techniques as essential for organi-
zations to integrate local communities into their management. Local communities form
a heterogeneous group of stakeholders and should not be managed as a single entity by
organizations in Maddaloni and Sabini [32]. In this regard, stakeholder theory is widely
used in studies and works on sustainability in organizations [35].

Sustainability reports (SR) have become an important tool used by organizations to
communicate their environmental, social, and governance performance to their stakehold-
ers [6]. Mihai and Aleca [36] note that sustainability reports are of interest not only to other
stakeholders but also to local communities of organizations.

According to Boiral and Heras-Saizarbitoria [37], the disclosure of sustainability re-
ports has become common in organizations. Similarly, Gunawan et al. [9] note that sus-
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tainability reports have increased in both quantity and quality, with this effect observed in
various regions around the globe.

As organizations increasingly focus on disclosing sustainability reports, their inter-
est in entities that support them with guidance and direction on report preparation also
grows [38]. Consequently, the quality of reports becomes important for organizations.
Prashar [39] linked better organizational performance to the level and quality of their
sustainability reports. Improved results were observed operationally, in marketing and
accounting terms, both in large companies with mature management and investors partici-
pating in the board of directors, as well as in those participating in sustainability awards.

There is no universal standard for the preparation of sustainability reports. However,
some norms and guidelines are widely known, such as the GRI standards and the SASB
standards, with the GRI standard being the most widely used worldwide by organiza-
tions [7]. The prevalence of the use of the GRI standard is also observed in various studies
on sustainability reporting [40-43].

Local communities are a point of special attention in the GRI sustainability reporting
standards system [7]. Within this set of standards, there is a specific one for this theme,
called GRI 413: Local Communities [11], published in 2016.

The GRI 413 standard consists of two chapters that guide companies in disclosing
information about their local communities (LC). In the “management approach disclosures”
chapter, the standard guides the company to follow the general requirements established
by the universal GRI 3 standard, which instructs the disclosure of management information
from the perspective of the company’s local communities. In the “topic-specific disclosures”
chapter, aspects directly related to the management of local communities by organizations
are addressed. In the first part of this chapter, the organization is required to report the
percentage of its operations where it has established, or is establishing, impact assessments,
development of programmes, or engagement actions with stakeholders related to local
communities. In the second section, the organization must report which of its operations are
or may be related to generating significant negative impacts on its local communities [11].

In the Brazilian context, sustainability reporting has grown substantially, especially
among companies listed in the B3 Corporate Sustainability Index (ISE). Notable exam-
ples include Petrobras, which provides detailed GRI-based reports covering community
engagement and local development, and Natura, whose sustainability reports highlight
investments in traditional communities in the Amazon region. These examples illustrate
how Brazilian companies can play a central role in aligning sustainability reporting with
social impact at the local level.

3. Materials and Methods

This study was developed in six stages as illustrated in Figure 1.

The literature review (Stage 1) was conducted using the Web of Science, Scopus, and
Taylor & Francis databases. The initial search string used for the research was “sustainabil-
ity” and “local communities”. Subsequently, to refine the searches, the following logical
operators and terms were added to the search string: and [“social sustainability” or “re-
porting” or “maturity level”]. The content of the main articles researched was considered
in the development of the theoretical framework section of this article. In addition to
the academic literature search, a documentary search was conducted at this stage on the
main standards, guidelines, and frameworks used by organizations in the preparation
of sustainability reports. Based on the results of the literature and documentary review,
Section 2 of this article was structured.
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Stage 6: Analysis and interpretation of the collected data
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Figure 1. Research stages. Source: Authors” own creation.

Continuing, all recommendations made by the GRI standard related to actions with
communities were analyzed, and the variables to be studied were defined (Stage 2). It
is worth noting that the GRI 413 standard, which directly presents recommendations on
actions with the local community, consists of two items. The first item guides management
approach disclosures and directly references item 3.3 of the GRI 3 standard, recommending
its use. The second item of the GRI 413 standard, divided into two sections, guides
companies on specific disclosures about local communities [11]. Furthermore, other sections
of the GRI standard and sectoral recommendations were considered. Through the analysis
of other topic standards, relevant elements were identified in the GRI 201 and GRI 203
standards, and as a general result of the process, 8 variables were defined.

The prioritization of GRI 3 and GRI 413 standards is justified by their direct alignment
with the topic of local communities. GRI 3 provides guidance on how organizations should
determine and disclose material issues, including stakeholder perspectives, while GRI 413
focuses on the impacts and engagement with local communities. These two standards offer
a comprehensive and structured foundation to evaluate company practices regarding local
community inclusion in sustainability management and reporting [7,11].

The first six variables (from V; to Vi) were formed from the content extracted from the
mandatory requirements present in the GRI 3 standard, item 3.3. The remaining variables
(V7 and Vg) were constructed from the content of item 2 of the GRI 413 topic standard.
Additionally, variable V7 received contributions from content originating from the GRI 201
and GRI 203 standards. It is also worth noting that within each variable, verification points
were defined to ensure higher quality in subsequent analyses (see Table 1).
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Table 1. Research variables and content evaluation points.

Variable Description

Content Evaluation Points for the Sustainability Reports

Vi Description of current and potential
economic, environmental, and social
impacts, both positive and negative,

including human rights, related to
local communities

Va Description of the ways in which
the organization is involved in
negative impacts—whether through
its activities or as a result of its
business relationships—describing
what these activities or business
relationships are

Vs Description of the policies or
commitments made by the company
related to local communities

Vy Description of the actions taken to
manage impacts related to
local communities

Vs Description of information on the
measurement of the effectiveness of
actions taken

1.1—The company justifies the reasons why local communities have been considered in
material topics.

1.2—The company describes what impacts exist.

1.3—The company informs which resources (environmental, social, and /or economic) of
local communities are being impacted positively or negatively.

1.4—The company indicates whether the impacts are negative or positive.

1.5—The company presents whether the impacts are current or potential.

1.6—The company provides any indication of the duration of the impact.

1.7—The company informs where the impact occurs.

1.8—In the case of a negative impact, the company indicates whether the impact is
systemic or specific.

1.9—In the case of positive impacts, the company indicates which activities (products,
processes, investments, practices, etc.) generate the impact.

2.1—Does the company indicate whether its activities (operations, products, services)
and/or its business relationships generate negative impacts on local communities?
2.2—Does the company indicate which activities cause or may cause negative impacts
on local communities?

2.3—Does the company indicate the location (e.g., geographical region) of the activities
that cause negative impacts on local communities?

2.4—Does the company indicate the scope or extent, compared to the total of its
activities or its operations, products, and services of its business relationships, that
generate negative impacts on local communities?

3.1—Does the company have policies or commitments with local communities explicitly
stated or included in its sustainability policies (see GRI item 2-23)?

3.2—Does the company make clear its position and importance, compared to other
issues, regarding local communities?

3.3—Does the company clarify the scope of its position on local communities, whether to
meet only regulatory requirements or if its position goes beyond?

3.4—Does the company indicate whether it seeks to meet or base its position,
commitments, and policies on meeting the requirements of intergovernmental
organizations, such as the UN, ILO, etc.?

4.1—Does the company designate individuals in senior management responsible for
impact management (see GRI items 2-12 and 2-13)?

4.2—Does the company conduct stakeholder mapping to identify risks and specific
needs of local communities?

4.3—Does the company have a process for identifying vulnerable groups or those with
specific needs or whose human rights may be at risk?

4.4—Does the company describe its stakeholder engagement process?

4.5—Does the company provide examples of actions taken to monitor, mitigate, prevent,
or remedy negative impacts on local communities?

4.6—Does the company indicate, when applicable, whether and how it acts on its value
chain and business relationships to manage negative impacts on local communities?
4.7—Does the company describe how it is organized /structured, i.e., how it organizes
processes from impact identification and assessment to action execution (e.g.,
decision-making processes, resource allocation criteria, monitoring systems, etc.) to
ensure the effectiveness of its management actions?

4.8—Does the company indicate whether it has and, if so, how complaints processes and
mechanisms aid in the remediation of impacts? (see GRI item 2-25)

5.1.—Does the company indicate how it defines objectives for actions managing impacts
on local communities (e.g., external parameters—sectoral, regulatory, scientific, or
internal parameters)?

5.2.—Does the company indicate whether the objectives are coherent with the
sustainability context (linked to broader sustainability goals such as SDGs, Agenda 2030,
etc.) regarding local communities?

5.3.—Does the company indicate the measurement processes for results (audit systems,
stakeholder feedback, complaints mechanisms, external comparison, and benchmarking,
etc.) of management actions impacting local communities?

5.4—Does the company indicate if the objectives refer only to its own operations or
consider the value chain and business relationships of the company?

5.5.—Does the company indicate if and how these objectives are reported and whether
they are satisfactory, and if not, explain why and what it plans to do?

5.6.—Does the company indicate the current (baseline) status of the indicators on which
the objectives were set?

5.7.—Does the company indicate how long it expects to achieve each of the objectives?
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Table 1. Cont.
Variable Description Content Evaluation Points for the Sustainability Reports
Ve Description of the contribution of 6.1.—Does the company indicate if and how stakeholders from local communities,
stakeholder engagement to the including vulnerable groups, are involved in the development of actions to prevent,
definition of actions (item 3.3-d) and  mitigate, or remediate negative impacts?
the effectiveness of actions 6.2.—Does the company indicate if and how stakeholders from local communities,
(item 3.3.e) including vulnerable groups, contribute to measuring the effectiveness of impact
management actions?
\% Indication of the percentage of 7.1—Does the company indicate the percentage of operations where it has engagement
operations with community activities with local communities, impact assessments, or development programmes for
engagement implemented, impact  local communities, implemented or in progress?
assessments, and /or programme 7.2—Does the company describe, for the activities in item 7.1, the use of tools and
development and description of techniques, such as social (including gender impact) and environmental impact
social investments positively assessment (including continuous monitoring); mechanisms for public disclosure of
impacting local communities assessment results; community development programmes clearly based on local
community needs; stakeholder engagement process based on mapping of local
community stakeholders; committees and processes for representation of company
employees in addressing impacts; formal channels of communication for complaints
and grievances?
7.3—Does the company describe social investments, actions, and programs such as
contributions to local NGOs, investments in infrastructure and services, or sponsorship
of socio-cultural activities directly impacting its local communities?
Vg Description of operations with 8.1—Does the company indicate if any of its operations generate a significant negative
current or potential significant impact, current or potential? (Note: refer to reports of other material topics)
negative impacts on 8.2—Does the company describe what these significant negative impacts are?
local communities 8.3—Does the company specify, particularly for significant impacts, which operations

cause or may cause such impacts?

8.4—Does the company specify, particularly for significant impacts, where these
operations are located (geographical location, region)?

8.5—Does the company report the degree of vulnerability or risk to which local
communities are exposed in relation to a potential significant negative impact, justifying
the parameters used to define the degree of vulnerability (e.g., economic dependence,
geographical isolation, impact on local public infrastructure, etc.)?

8.6—Does the company report the degree of exposure intensity to which a local
community is subjected by the effects of a significant negative impact, justifying why
that degree of intensity is critical (e.g., risks to community health, pollution levels,
consumption of natural resources, etc.)?

8.7—Does the company describe, for both current and potential significant impacts, the
severity /intensity, the expected duration, the reversibility, and the degree of effects
coverage of these impacts?

8.8—Does the company indicate, in cases where significant negative impacts are current,
what the results and consequences of these impacts are (Note: refer to other reporting
items in the topic or sector standards)?

8.9—Does the company indicate if there are investment plans to address the assessed
significant negative impacts?

Source: Authors” own creation based on the GRI standards.

A 5-point scale was used to measure the variables. A rating of 1 indicates a practice
not identified in the sustainability report; a rating of 2 indicates a weakly identified practice,
a rating of 3 indicates a practice moderately identified, a rating of 4 indicates a practice
strongly identified, and finally, a rating of 5 indicates a fully identified variable.

In Stage 3, the sample of companies to be analyzed was defined. Initially, sustainabil-
ity reports from companies listed on the Corporate Sustainability Index (ISE) of B3, the
Brazilian stock exchange, were collected publicly. A total of 63 sustainability reports from
companies across various sectors comprised this initial sample. Subsequently, a second
screening was conducted, considering only the sustainability reports of companies that
mentioned local communities in their materiality list. From this analysis, it was found
that only 26 companies listed local communities in their materiality list, and they were
considered as the study’s sample.

To address the geographical scope, it is essential to clarify that the local communities
referenced in the sustainability reports are not concentrated in a single region of Brazil.
Instead, they are distributed across various states and municipalities, reflecting the opera-
tional presence of the sampled companies in sectors such as energy, mining, manufacturing,
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and retail. Depending on the company’s area of activity, these communities sometimes
include both rural and urban populations and traditional and indigenous groups. How-
ever, the study does not analyze individual communities directly; instead, it assesses how
companies report engagement practices with local communities.

Once the research variables (V,), the measurement scale, and the sample to be studied
were defined, the analyses could be conducted among companies with the same disclosure
requirement. The sustainability reports analyzed are referred to in the study as SRy, with
m ranging from 1 to 26.

The information collection relied on the content analysis technique following the
guidelines of Elo and Kyngis [44]. This process guided the reading of each report and
supported the assignment of scores to each of the eight variables (Stage 4). Based on the
scores Xmp assigned to the 8 research variables, for each of the 26 sustainability reports
analyzed, it was possible to form the My (Equation (1)), which became the database upon
which descriptive analyses and the application of multicriteria techniques were performed.

X oo X8
Mpexs= | + - 1)

X26;1  c X26;8

In Stage 5, the chosen data analysis technique was the Grey Fixed Weighted System
(GFWS), which falls within the important framework of Grey Systems theory [45,46]. This
technique is particularly suitable for extracting useful information from available data and
in scenarios where there are uncertainties in the reported information [47].

The choice of the Grey Fixed Weighted Clustering method over traditional clustering
techniques (e.g., k-means, hierarchical clustering) was driven by the inherent uncertainty
and imprecision in sustainability reporting data. Unlike conventional methods that require
complete and quantitative datasets, the GFWS approach is specifically designed to handle
incomplete, ambiguous, or Grey data, which is often the case in qualitative evaluations of
corporate practices. As Liu et al. [46] discussed, Grey clustering is particularly useful for
classifying alternatives under uncertainty, while Liu and Lin [44] highlight its flexibility in
dealing with heterogeneous data. Moreover, the method allows for the incorporation of ex-
pert judgement and weighting of criteria through integration with the CRITIC method [48],
enhancing the robustness of the analysis. This makes GFWS particularly suitable for as-
sessing maturity levels in domains where information may be fragmented, subjective, or
heterogeneous, such as sustainability disclosure [43].

The GFWS method in this research was adapted from the process proposed by
Liu et al. [48]. According to the terminology of the GFWS technique, “objects” are what
one wishes to cluster into certain “categories” based on pre-established “criteria”. In this
study, the objects are the companies (m = 26) in the research sample. The “n” categorization
criteria will be referred to as Cn, and the categories as “k”. The criteria Cn adopted were
directly related to each of the eight research variables.

In the GFWS, the criteria can be weighed, and in this research, we used the CRITIC
(Criteria Importance Through Intercriteria Correlation) method for weighting the relative
importance of C, [49,50].

The first step of the CRITIC method involved defining the maximum (Pmax n) and
minimum (Ppn_n) scores for each value x;,,, followed by data normalization according to
Equation (2).

X = Xmn — Pminfn (2)

Pmax_n - Pmin_n
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With the normalized scores data (X;,;;), the standard deviation sporm of these nor-
malized data is calculated for each of the criteria C;,. The third step of the method is the
construction of a correlation matrix C,;y,;,, where “n” is the number of criteria, and where
the elements c;;; of this matrix are calculated by the correlation between the values X, of
the criteria C,,. Such correlation thus forms an identity symmetric matrix [50].

The fourth step involves determining the amount of information that each criterion
C,, carries [50]. To do this, the value of 1 is subtracted from the ¢y, values of the matrix
defined in the correlation matrix Cyx,, which generates another symmetric matrix Cj,,,,,

called the adjusted correlation matrix, as shown in Equation (3).
C1/1xn = 1_[Cnxn] 3)

Based on the data from the adjusted correlation matrix Cj,,,,, the sum of all values for
each of the “n” rows of the matrix is calculated. This forms a vector V1xn, which indicates
the amount of information for each criterion C,, as shown in Equation (4).

8
Vign = Zn:l C7/1 (4)

With the amount of information obtained for each criterion, the fifth step proceeds.
This step involves calculating the absolute weight (I,;) and relative weight (W,) of each
criterion C, by multiplying the values of Vi, by the standard deviation s, of the
normalized scores of each criterion C,, as shown in Equation (5).

8
I, = Snorm-znzl C;l ®)

From the definition of the absolute weight I,;, the relative weight W), of each criterion
in relation to the set of the other “n” criteria can be calculated using Equation (6). The values
of the relative weights W), for each criterion were then used in calculating the coefficients
of the GFWS model.

W, = I (6)

Yot ln
With the weights obtained, the clustering model was structured. Initially, three groups
of “Local Community Insertion Maturity” were defined, denoted by “K”, following a
structure similar to that described by [51].

e K =1 (low maturity): The organization presents insufficient elements to be considered
as one that integrates local communities into its management;

e K =2 (medium maturity): The organization presents some elements indicating the
integration of local communities into its management practices;

e K =3 (high maturity): The organization presents consistent elements indicating the
integration of local communities into its management practices.

After defining the maturity classes, the next step involved constructing the possibility
functions or whitening functions. A whitening function is used to describe the degree to
which an object can be classified within the defined categories, based on the classification
criteria used [48].

Depending on the nature or units of measurement of the criteria used, the same “k”
whitening functions can be used for all “n” criteria [48], or it may be necessary to have “k”
whitening functions for each of the “n” criteria [51]. The whitening functions do not have a
predefined structure and must be developed based on the knowledge and judgement of
the problem being studied [47].

For this study, we opted for the same mathematical structure for the whitening func-
tions, as graphically evidenced in Figure 2.
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k=1 k=2 k=3
n n n

Whitened score

Original score

Figure 2. Graphical representation of whitening functions. Source: Elaborated by the authors based
on Liu et al. [48].

In Figure 2, the whitenization functions (f,;) were defined as follows:

1y = [ 05xm+15, if 1< xpum <3 o
nooATmn 0, if 3<K Xy <5

no \mn —0.5 Xpun +2.5, if 3< Xy <5

" i 0.5 an - 1.5, lf 3 < xmn S 5

To determine the maturity categories to which each object belongs, the respective Grey
coefficient (¢f,) corresponding to company “m” that will be categorized is calculated. The
Grey coefficient (¢%) of a company “m” is calculated by summing each whitened score
value x¥,, weighted by the relative weight W, of each analysis criterion, in the case of each
of the eight variables, as shown in Equation (10) [47].

The1 26 = Eizl (fk(xmn)-wn) (10)

Thus, each company “m” will have k = (1,2, 3) Grey coefficients. The consolidation
of all rows of Grey coefficients for each company “m” forms a matrix of Grey coefficients,
as shown in Equation (11).

k=1 k=3
0 )
]‘\/[0_1.1§1 = : T . : (11)
k=1 k=3
O'm o .. Ulm

For each row “m” of the matrix M ok the ;%" is obtained. According to [48], the index
“k” where the maximum Grey coefficient is found indicates that the company should be
classified within category “k” (Equation (12)).

1 (lowmaturity), if o/1% = o},
2

= < 2 (medium maturity), if oli** = o, (12)
3 (highmaturity), if 0% = o3,

k=1. k=2. k=3
o™ =max {oy, 5 Op 5 O )
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To conclude Stage 5, the Kernel method was employed to refine clustering. This
method allows for the determination of subclusters within the initial clusters, enabling the
decision-maker to identify the best-positioned companies. According to Liu et al. [52], this
method is utilized to highlight the superiority of each item (company).

In the Kernel method, it is assumed that o; = (O'il, U'iz, ..., 07), where s is the number of
decision-making classes. Subsequently, the normalized clustering coefficient vectors are
computed through Equations (13) and (14).

k

.
P — (13)
DY A Uik
Zj:15}:1 (14)

Subsequently, the weight vectors group with the kernel, 7, (k =1, 2,..., s), are defined
using Equation (15).

! { : }(1 S 1 ) (15)
= k 1 —k+1 1 Py S AR, Vi, DR Ay
Yio y H i 5 \292 22272 2s—k+

Then, the weighted comprehensive clustering coefficient vectors (w}‘) are calculated
using Equation (16).
wf =1 8] (16)

Thus, based on the values of w}‘, it is possible to establish subclusters based on the
assessment of the maturity of companies’ SRs.

Finally, in the last stage of the study (Stage 6), the data from all stages were consol-
idated and analyzed in an integrated manner, allowing for discussions and generating
insights into critical indicators, maturity levels, and support for informed decision-making
in sustainability reporting.

4. Results
4.1. Defining Weights Through the CRITIC Method

The 26 sustainability reports (SR) of the eligible companies for this study were analyzed
and scored according to criteria defined in Section 3. Table 2 presents the sustainability
report scores after analysis.

From the scores assigned to each of the eight variables, it was possible to identify the
maximum values (Py;y) and minimum values (P,,;,) assigned and create the normalized
scoring matrix. With the normalized data, the standard deviation for each variable was
calculated. Table 3 displays the results.

Using the matrix presented in Table 3, it was possible to structure the correlation
matrix between the variables, with the results presented in Table 4.

Next, the adjusted correlation was calculated, and then the sum of correlations was
determined, as shown in Table 5.

Table 2. Scores of the sustainability reports after analysis.

Company Sustainability
Sector Report Vi Va Vs Va Vs Ve V7 Vs
Manufacturing SRy 3 1 5 3 1 3 3 1
Chemical SR, 3 4 5 5 2 2 4 1
Energy SRj 3 3 5 5 1 5 4 2
Paper and pulp SRy 2 4 4 3 1 2 5 3
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Table 2. Cont.

Company Sector S“S;f;;i:hty Vi Vs, Vs Vi Vs Vi v, Vi
Services SR5 2 2 3 1 1 1 5 2
Manufacturing SRg 2 1 4 1 1 1 4 1
Infrastructure SRy 1 2 3 4 1 1 3 1
Retail SRg 3 3 4 3 2 1 3 1
Energy SRg 4 3 3 5 1 1 2 2
Energy SRig 3 4 5 5 2 3 5 1
Logistics SR11 2 1 3 1 1 1 5 1
Energy SR1» 3 4 4 5 2 1 3 3
Mining SR13 4 4 4 3 1 1 4 4

Oil and Gas SRy4 4 4 3 4 1 1 5 3
Manufacturing SRi5 3 3 3 4 2 1 5 3
Retail SRy 3 1 3 1 1 1 5 1
Energy SRiy 3 2 3 5 2 1 4 3
Energy SRig 4 3 4 5 1 1 5 3
Energy SRi9 2 2 3 3 1 1 3 1
Manufacturing SRyg 1 1 1 1 1 1 3 1
Energy SRy 2 1 2 1 1 1 3 1
Manufacturing SRy, 4 1 2 1 1 1 3 1
Healthcare SRy3 1 1 1 1 1 1 3 1
Sanitation SRyy 2 1 2 1 1 1 3 1
Paper and pulp SRys 4 3 3 5 5 1 3 1
Retail SRy 1 1 1 1 1 1 3 1

Source: Authors’ own creation.
Table 3. Normalized scores of sustainability reports.

Sustainability Report Vi V, V3 Vy Vs Ve Vy Vs
SR 0.67 0.00 1.00 0.50 0.00 0.50 0.50 0.00

SR, 0.67 1.00 1.00 1.00 0.25 0.25 0.75 0.00

SR3 0.67 0.67 1.00 1.00 0.00 1.00 0.75 0.33

SRy 0.33 1.00 0.75 0.50 0.00 0.25 1.00 0.67

SR5 0.33 0.33 0.50 0.00 0.00 0.00 1.00 0.33

SR¢ 0.33 0.00 0.75 0.00 0.00 0.00 0.75 0.00

SRy 0.00 0.33 0.50 0.75 0.00 0.00 0.50 0.00

SRg 0.67 0.67 0.75 0.50 0.25 0.00 0.50 0.00

SRg 1.00 0.67 0.50 1.00 0.00 0.00 0.25 0.33

SRy 0.67 1.00 1.00 1.00 0.25 0.50 1.00 0.00

SR11 0.33 0.00 0.50 0.00 0.00 0.00 1.00 0.00

SRy, 0.67 1.00 0.75 1.00 0.25 0.00 0.50 0.67

SR13 1.00 1.00 0.75 0.50 0.00 0.00 0.75 1.00

SRy4 1.00 1.00 0.50 0.75 0.00 0.00 1.00 0.67

SRi5 0.67 0.67 0.50 0.75 0.25 0.00 1.00 0.67

SRy 0.67 0.00 0.50 0.00 0.00 0.00 1.00 0.00

SRyy 0.67 0.33 0.50 1.00 0.25 0.00 0.75 0.67

SRig 1.00 0.67 0.75 1.00 0.00 0.00 1.00 0.67

SRy 0.33 0.33 0.50 0.50 0.00 0.00 0.50 0.00

SRy 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00

SRy 0.33 0.00 0.25 0.00 0.00 0.00 0.50 0.00

SRy, 1.00 0.00 0.25 0.00 0.00 0.00 0.50 0.00

SRy3 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00

SRy4 0.33 0.00 0.25 0.00 0.00 0.00 0.50 0.00

SRy5 1.00 0.67 0.50 1.00 1.00 0.00 0.50 0.00

SRy 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00

o 0.33918 0.40846 0.30016 0.43290 0.21304 0.23534 0.23778 0.32344

Source: Authors’ own creation.
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Table 4. Correlation matrix of the variables.
Variable V1 Vz V3 V4 V5 V6 V7 Vg
Vq 1 0.537965 0.482305 0.559686 0.344210 0.102792 0.162145 0.454988
A 0.537965 1 0.610686 0.778706 0.341816 0.240069 0.303609 0.621070
Vs 0.482305 0.610686 1 0.619369 0.159391 0.604369 0.355669 0.258828
Vy 0.559686 0.778706 0.619369 1 0.471261 0.352984 0.067257 0.444994
Vs 0.344210 0.341816 0.159391 0.471261 1 —0.042193 —0.083520 —0.044654
Vg 0.102792 0.240069 0.604369 0.067257 —0.042193 1 0.147774 —0.040423
Vy 0.454988 0.303609 0.355669 0.352984 —0.083520 0.147774 1 0.396746
Vg 0.162145 0.621070 0.258828 0.444994 —0.044654 —0.040423 0.396746 1
Source: Authors’ own creation.
Table 5. Adjusted correlation matrix and sum of correlations.
\% \% \% \% \% A% % \% Sum of
1 2 8 4 5 6 7 8 Correlations
Vi 0 0.462035 0.517695 0.440314 0.655790 0.897208 0.837855 0.545012 4.355909
Vs, 0.462035 0 0.389314 0.221294 0.658184 0.759931 0.696391 0.378930 3.566079
V3 0.517695 0.389314 0 0.380631 0.840609 0.395631 0.644331 0.741172 3.909383
A 0.440314 0.221294 0.380631 0 0.528739 0.647016 0.932743 0.555006 3.705742
Vs 0.655790 0.658184 0.840609 0.528739 0 1.042193 1.083520 1.044654 5.853690
Vs 0.897208 0.759931 0.395631 0.932743 1.042193 0 0.852226 1.040423 5.920354
\'% 0.545012 0.696391 0.644331 0.647016 1.083520 0.852226 0 0.603254 5.071752
Vg 0.837855 0.378930 0.741172 0.555006 1.044654 1.040423 0.603254 0 5.201294

ource: Authors” own creation.
S Authors’ t

Subsequently, the calculation of the absolute weight I,, and the calculation of the
relative weight W,, were performed using the CRITIC method (Table 6).

Table 6. Absolute and relative weights of variables according to the CRITIC method.

. Absolute Weight Relative Weight .
Variable {a,) W,) Ranking
Vi 1.477435 0.131441 3rd
V, 1.456592 0.129586 4th
Vs 1.173441 0.104396 8th
V4 1.604222 0.142720 2nd
Vs 1.247051 0.110945 6th
Vs 1.393292 0.123955 5th
\¢ 1.205952 0.107288 7th
Vs 1.682322 0.149669 1st

Source: Authors” own creation.

4.2. Clusterization Through Grey Fixed Weighted System

With the relative weights W, d of each variable defined, a multicriteria analysis was
performed using the GFWS method.
Tables 7-9, respectively, show the whitened scores x},,, applied using the whitening
function for low (k = 1), medium (k = 2), and high (k = 3) maturity (see Figure 2).
Additionally, the last column of each table includes the respective Grey coefficient value for

the analyzed cluster according to the whitening function used.
With the vectors formed by the last columns of Tables 7-9, which present the coeftfi-
cients 0,’1‘1, it was possible to identify, for each row “m”, the value omax. Thus, it was possible

to categorize each of the companies into the previously established categories (Table 10).



AppliedMath 2025, 5, 42 14 of 23
Table 7. Whitened scores of the sustainability reports and Grey coefficients for k = 1.
Sustainability Report Vi V, V3 V, Vs Ve Vy Vg 0‘}

SRy 0 1 0 0 1 0 0 1 0.390
SR, 0 0 0 0 0.5 0.5 0 1 0.117
SR3 0 0 0 0 1 0 0 0.5 0.111
SRy 0.5 0 0 0 1 0.5 0 0 0.239
SRs 0.5 0.5 0 1 1 1 0 0.5 0.508
SRe 0.5 1 0 1 1 1 0 1 0.573
SRy 1 0.5 0 0 1 1 0 1 0.431
SRg 0 0 0 0 0.5 1 0 1 0.179
SRg 0 0 0 0 1 1 0.5 0.5 0.235
SRip 0 0 0 0 0.5 0 0 1 0.055
SR11 0.5 1 0 1 1 1 0 1 0.573
SR 0 0 0 0 0.5 1 0 0 0.179
SRi3 0 0 0 0 1 1 0 0 0.235
SRi4 0 0 0 0 1 1 0 0 0.235
SRy5 0 0 0 0 0.5 1 0 0 0.179
SRi6 0 1 0 1 1 1 0 1 0.507
SRi7 0 0.5 0 0 0.5 1 0 0 0.244
SRig 0 0 0 0 1 1 0 0 0.235
SRig 0.5 0.5 0 0 1 1 0 1 0.365
SRyp 1 1 1 1 1 1 0 1 0.743
SRy 0.5 1 0.5 1 1 1 0 1 0.625
SRp» 0 1 0.5 1 1 1 0 1 0.559
SRp3 1 1 1 1 1 1 0 1 0.743
SRo4 0.5 1 0.5 1 1 1 0 1 0.625
SRys5 0 0 0 0 0 1 0 1 0.124
SRy¢ 1 1 1 1 1 1 0 1 0.743

Source: Authors’ own creation.

Table 8. Whitened scores of the sustainability reports and Grey coefficients for k = 2.

Sustainability Report Vi \% V3 Vu Vs Ve Vy Vg O‘JZ

SRy 1 0 0 1 0 1 1 0 0.505
SR, 1 0.5 0 0 0.5 0.5 0.5 0 0.367
SR3 1 1 0 0 0 0 0.5 0.5 0.390
SRy 0.5 0.5 0.5 1 0 0.5 0 1 0.537
SRs 0.5 0.5 1 0 0 0 0 0.5 0.310
SRe 0.5 0 0.5 0 0 0 0.5 0 0.172
SRy 0 0.5 1 0.5 0 0 1 0 0.348
SRg 1 1 0.5 1 0.5 0 1 0 0.619
SRg 0.5 1 1 0 0 0 0.5 0.5 0.428
SRip 1 0.5 0 0 0.5 1 0 0 0.376
SR11 0.5 0 1 0 0 0 0 0 0.170
SRip 1 0.5 0.5 0 0.5 0 1 1 0.561
SRi3 0.5 0.5 0.5 1 0 0 0.5 0.5 0.454
SRi4 0.5 0.5 1 0.5 0 0 0 1 0.456
SR;5 1 1 1 0.5 0.5 0 0 1 0.642
SRi6 1 0 1 0 0 0 0 0 0.236
SRi7 1 0.5 1 0 0.5 0 0.5 1 0.559
SRig 0.5 1 0.5 0 0 0 0 1 0.397
SRig 0.5 0.5 1 1 0 0 1 0 0.485
SRpo 0 0 0 0 0 0 1 0 0.107
SRy1 0.5 0 0.5 0 0 0 1 0 0.225
SRp» 0.5 0 0.5 0 0 0 1 0 0.225
SRp3 0 0 0 0 0 0 1 0 0.107
SRp4 0.5 0 0.5 0 0 0 1 0 0.225
SRys5 0.5 1 1 0 0 0 1 0 0.407
SRp6 0 0 0 0 0 0 1 0 0.107

ource: Authors” own creation.
S Authors’ t
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Table 9. Whitened scores of the sustainability reports and Grey coefficients for k = 3.

Sustainability Report Vi V, V3 V, Vs Vs A\ Vs of
SRy 0 0 1 0 0 0 0 0 0.104
SR, 0 0.5 1 1 0 0 0.5 0 0.366
SR3 0 0 1 1 0 1 0.5 0 0.425
SRy 0 0.5 0.5 0 0 0 1 0 0.224
SRs 0 0 0 0 0 0 1 0 0.107
SR¢ 0 0 0.5 0 0 0 0.5 0 0.106
SRy 0 0 0 0.5 0 0 0 0 0.071
SRg 0 0 0.5 0 0 0 0 0 0.052
SRg 0.5 0 0 1 0 0 0 0 0.208
SR 0 0.5 1 1 0 0 1 0 0.419
SR11 0 0 0 0 0 0 1 0 0.107
SR1p 0 0.5 0.5 1 0 0 0 0 0.260
SRi3 0.5 0.5 0.5 0 0 0 0.5 0.5 0.311
SR14 0.5 0.5 0 0.5 0 0 1 0 0.309
SRi1s5 0 0 0 0.5 0 0 1 0 0.179
SR1¢ 0 0 0 0 0 0 1 0 0.107
SR17 0 0 0 1 0 0 0.5 0 0.196
SR1g 0.5 0 0.5 1 0 0 1 0 0.368
SR19 0 0 0 0 0 0 0 0 0.000
SRpg 0 0 0 0 0 0 0 0 0.000
SRy 0 0 0 0 0 0 0 0 0.000
SRy, 0.5 0 0 0 0 0 0 0 0.066
SRp3 0 0 0 0 0 0 0 0 0.000
SRy 0 0 0 0 0 0 0 0 0.000
SRy5 0.5 0 0 1 1 0 0 0 0.319
SRy 0 0 0 0 0 0 0 0 0.000

Source: Authors’ own creation.
Table 10. Categorization of companies according to the maturity class.

Sustainability Report Sector of o} o} Cmax Maturity Class (k)
SRy Manufacturing 0.3902 0.5054 0.1044 0.5054 2
SR, Chemical 0.1174 0.3673 0.3656 0.3673 2
SR3 Energy 0.1109 0.3895 0.4247 0.4247 3
SRy Paper and pulp 0.2386 0.5371 0.2243 0.5371 2
SR5 Services 0.5081 0.3097 0.1073 0.5081 1
SRg Manufacturing 0.5729 0.1716 0.1058 0.5729 1
SRy Infrastructure 0.4311 0.3478 0.0714 0.4311 1
SRg Retail 0.1794 0.6187 0.0522 0.6187 2
SRg Energy 0.2349 0.4282 0.2084 0.4282 2
SR1g Energy 0.0555 0.3757 0.4192 0.4192 3
SR1; Logistics 0.5729 0.1701 0.1073 0.5729 1
SR1p Energy 0.1794 0.5609 0.2597 0.5609 2
SR13 Mining 0.2349 0.4539 0.3112 0.4539 2
SRy4 Oil and Gas 0.2349 0.4559 0.3092 0.4559 2
SR15 Manufacturing 0.1794 0.6419 0.1786 0.6419 2
SR Retail 0.5072 0.2358 0.1073 0.5072 1
SRyy Energy 0.2442 0.5594 0.1964 0.5594 2
SRis Energy 0.2349 0.3972 0.3679 0.3972 2
SR19 Energy 0.3654 0.4849 0.0000 0.4849 2
SRy Manufacturing 0.7430 0.1073 0.0000 0.7430 1
SRy Energy 0.6251 0.2252 0.0000 0.6251 1
SRy Manufacturing 0.5594 0.2252 0.0657 0.5594 1
SRy3 Healthcare 0.7430 0.1073 0.0000 0.7430 1
SRy Sanitation 0.6251 0.2252 0.0000 0.6251 1
SRos Paper and pulp 0.1240 0.4070 0.3194 0.4070 2
SRy¢ Retail 0.7430 0.1073 0.0000 0.7430 1

Source: Authors’” own creation. Note: The background colours in the table indicate the companies” maturity level
clusters: Green indicates high maturity; yellow indicates medium maturity; red indicates low maturity.
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Summarizing the clustering results, Table 11 shows the quantity and percentage of
companies allocated in each cluster.

Table 11. Summary of the clusterization process.

Class Maturity Number of Companies Percentage in the Sample
1—Low 11 42.3%
2—Medium 13 50.0%
3—High 2 7.7%

Source: Authors” own creation.

4.3. Clustering Refinement for Decision-Making Support Using the Kernel Method

Advancing in the analysis, the Kernel method was used to refine clustering, providing
valuable data for decision-making (Table 12).

Table 12. Refinement of clustering using the Kernel method.

Sustainability Report Sector k w1 w»y w3 Subclustering
SR3 Energy 3 0.2353 0.3287 0.3698 No subcluster
SR10 Energy 3 0.1989 0.3065 0.3548
SR18 Energy 2 0.3003 0.3493 0.3573
SR2 Chemical 2 0.2243 0.3044 0.3306 Best subcluster
SR25 Paper and pulp 2 0.2328 0.3144 0.3165
SR15 Manufacturing 2 0.3114 0.4105 0.3111
SR12 Energy 2 0.2999 0.3902 0.3343
SR17 Energy 2 0.3274 0.3899 0.3069
SR4 Paper and pulp 2 0.3218 0.3843 0.3157 Intermediate
SR8 Retail 2 0.2867 0.3673 0.2322 subcluster
SR14 Oil and Gas 2 0.3087 0.3640 0.3405
SR13 Mining 2 0.3084 0.3635 0.3411
SR9 Energy 2 0.2863 0.3249 0.2750
SR19 Energy 2 0.3473 0.3338 0.1907 Worst subdluster
SR1 Manufacturing 2 0.3823 0.3764 0.2598
SR20 Manufacturing 1 0.4552 0.2394 0.1368
SR23 Healthcare 1 0.4552 0.2394 0.1368
SR26 Retail 1 0.4552 0.2394 0.1368
SR21 Energy 1 0.4215 0.2689 0.1536
SR24 Sanitation 1 0.4215 0.2689 0.1536
SR5 Services 1 0.3942 0.3087 0.2224 No subcluster
SR22 Manufacturing 1 0.3934 0.2689 0.1818
SR6 Manufacturing 1 0.3915 0.2555 0.1913
SR11 Logistics 1 0.3913 0.2551 0.1918
SR16 Retail 1 0.3725 0.2715 0.2011
SR7 Infrastructure 1 0.3559 0.2995 0.2018

Source: Authors” own creation.

The following section discusses these results in light of the broader literature on
corporate sustainability and stakeholder engagement, highlighting critical sectoral trends
and implications for practice.



AppliedMath 2025, 5, 42

17 of 23

5. Discussion
5.1. Critical Indicators of Sustainability Reporting Maturity Regarding Local Communities

The variables with the highest weight in the analysis serve as critical indicators of
a company’s approach to managing its impacts on local communities. Among these, Vs,
ranked in first place, highlights the importance of transparency in describing operations
with potential negative impacts on local communities. Companies must provide detailed
accounts of such operations, including their nature, scope, and potential consequences.
This transparency extends to actions taken to manage these impacts, as emphasized by Vy
(ranked in 2nd). SRs should not only identify potential negative impacts but also highlight
the measures taken to address them [53,54]. These measures may include community
engagement initiatives, stakeholder consultations, and impact assessments [55-57].

Comprehensive assessment, as underscored by V; (ranked in third), is crucial in un-
derstanding the full spectrum of a company’s impacts on local communities. SRs should
provide a systemic view of these impacts, identifying both positive contributions and nega-
tive consequences across economic, environmental, and social dimensions [58,59]. Positive
contributions may include job creation, infrastructure development, and community invest-
ments, while negative impacts could involve pollution, displacement, and human rights
violations [60]. Strategies for maximizing positive impacts and minimizing negative ones
should be outlined in these reports [61].

V, (ranked in fourth) emphasizes the importance of accountability and transparency
in addressing the ways in which organizations are involved in negative impacts on local
communities. Companies must disclose instances where their activities, or those of their
business relationships, have resulted in adverse consequences for local communities [62,63].
This includes both direct impacts from company operations and indirect impacts from
supply chains or business partnerships [64].

5.2. Maturity Landscape of Brazilian Companies

The assessment of Brazilian companies’ maturity level regarding the inclusion of local
communities in their SRs reveals some noteworthy insights. Firstly, it is striking that only
2 out of 26 companies attained a high maturity classification, and notably, both hail from
the energy sector. This suggests that the energy industry in Brazil has made significant
strides in integrating local community considerations into their sustainability practices,
positioning them at the forefront of responsible corporate behaviour [23,24].

Furthermore, the prominence of energy companies at the top subclusters, including the
top three best-positioned ones (SR3, SR10, and SR18), underscores the sector’s leadership
in this aspect [65]. This could be attributed to the nature of energy operations, which
often necessitate close engagement with local communities, thus fostering a culture of
community inclusion and accountability.

On the other hand, the performance of companies from the paper and pulp sector
presents a mixed picture, with both companies achieving a medium performance level,
securing positions in the best subclusters for medium maturity class (SR25 and SR4). While
these companies demonstrate a commendable effort, there is room for improvement to
match the high maturity level seen in the energy sector.

The situation is particularly concerning for manufacturing companies, with three out
of five presenting low performance and falling into the low maturity class (SR20, SR22, and
SR6), and one in the worst subcluster for the medium maturity class (SR1). This highlights a
significant gap in the manufacturing sector’s approach to engaging with local communities
and integrating community concerns into their sustainability reporting practices.

Overall, the distribution of maturity levels among the sample is worrisome, with 50%
falling into the medium maturity class and 42.3% classified as low maturity. This is especially
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concerning considering that the companies analyzed belong to a selected group of companies
in the country, indicating a broader systemic issue within the corporate landscape.

While some sectors, such as energy, have made commendable progress in including local
communities in their sustainability reporting, there is a clear need for improvement across
industries to ensure more comprehensive and responsible engagement with local stakeholders.
This is not only essential for fulfilling corporate social responsibility but also for fostering
sustainable development and long-term success in Brazil’s business environment.

A decision-maker could leverage the findings of this analysis to inform strategic
decision-making processes aimed at enhancing corporate sustainability and community
engagement efforts. By understanding the maturity levels of different sectors in terms
of their inclusion of local communities in sustainability reporting, decision-makers can
identify areas of strength and weakness within their organization and industry [64]. For
instance, if the decision-maker is leading a company in the energy sector, they could
benchmark against the top-performing companies in their sector and adopt best practices
to further improve their community engagement initiatives. On the other hand, if they
operate in a sector with lower maturity levels, such as manufacturing, they could use
the study to advocate for increased focus and investment in community engagement
programmes to align with industry standards and enhance their company’s reputation
and stakeholder trust. Thus, this study provides decision-makers with valuable insights to
prioritize resources effectively, drive continuous improvement, and ultimately contribute
to sustainable business practices and positive social impact.

These findings may reflect the regulatory demands and stakeholder scrutiny faced
by energy companies, which often operate in environmentally sensitive contexts. In con-
trast, manufacturing firms may experience less external pressure regarding community
disclosure, which could explain their lower maturity levels.

6. Conclusions

This paper aimed to identify the level of maturity of organizations listed on the main
Brazilian stock exchange index concerning their engagement with local communities. It
sheds light on critical indicators of sustainability reporting maturity concerning local
communities, emphasizing transparency, comprehensive assessment, and accountability.
Factors such as the description of operations (V3) and actions taken regarding potential
negative impacts (V) underscore the importance of transparency and proactive manage-
ment. Additionally, a comprehensive assessment (V;) plays a crucial role in understanding
the full spectrum of a company’s impacts, while accountability and transparency (V;) are
paramount in addressing negative impacts effectively.

The study also provides insights into the maturity landscape of Brazilian companies,
revealing disparities across sectors. While the energy sector demonstrates commendable
progress and leadership in community engagement, particularly in integrating local com-
munity considerations into sustainability practices, other sectors, such as manufacturing
and paper and pulp, show room for improvement. The prevalence of low and medium ma-
turity levels among the sampled companies highlights the need for a more comprehensive
and responsible approach to engaging with local stakeholders.

The findings of this research paper offer valuable insights for decision-makers to
enhance corporate sustainability and community engagement efforts. By understanding the
maturity levels within their organization and industry, decision-makers can identify areas
for improvement, benchmark against top-performing companies, and prioritize resources
effectively. Ultimately, this fosters sustainable development, enhances stakeholder trust,
and promotes positive social impact within Brazil’s business environment.
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6.1. Research Implications

As extensively discussed in the literature, sustainability reports are essential commu-
nication tools for organizations with their stakeholders. The influence and importance of
local communities in the context of organizational sustainability management were also
discussed. Furthermore, the research sample was selected considering companies that
consistently demonstrate high standards and behaviours of sustainability. Therefore, it
was expected that the selected companies in the sample would publish sustainability re-
ports. Moreover, it was expected that companies would present programmes, projects, and
techniques that integrate their local communities in their respective sustainability reports.
Thus, it was expected that the percentage of companies classified as “high maturity” would
represent a higher proportion in the results. However, the opposite was observed. From
this observation, two potential possibilities arise to explain such results:

o  The first possibility is that companies have projects, actions, and techniques that integrate
local communities into their sustainability management, but even though they follow
the GRI standard, companies fail to communicate such programmes consistently;

e The second possible reason is related to the low investment of organizations to
strengthen and enhance their relationship with their local communities. In this case,
even for companies considered highly committed to sustainable development prac-
tices, the topic of local communities does not receive the same attention and priority
as other topics, such as environmental or social issues, which focus internally on
their employees.

The work presents contributions to both organizations and the academic community
through its proposed methodology. Therefore, companies and researchers can benefit
from the proposed method in projects to assess the level of sustainability maturity of
organizations. Thus, it is possible to replicate it, both under the theme of local communities
and in other material topics addressed in the GRI standards.

6.2. Research Limitations
The study presents the following limitations in research development:

e  The proposed method relied on a specific database from the B3 ISE portfolio of Brazil-
ian companies to define the research sample;

e Data collection was conducted through content analysis of the sustainability reports
of the companies comprising the sample;

e  The variables were defined based on the GRI standards;

e  Thesample was limited to 26 companies listed on the B3 Corporate Sustainability Index
(ISE), representing a select group of Brazilian firms with recognized sustainability
practices. While this enhances the internal validity and relevance of the findings within
a high-performing context, it may limit the generalizability to broader or less mature
corporate environments. Additionally, specific industry sectors were underrepresented
due to the availability of sustainability reports mentioning local communities. This
sample limitation reinforces the need for caution when extrapolating results to all
Brazilian companies or companies in other emerging economies;

e  The quality and completeness of sustainability reports may vary among companies,
which can introduce bias in data collection. To minimize this, we used a standard-
ized evaluation framework based on GRI 3 and GRI 413 standards, with predefined
variables and verification points. Content analysis followed a systematic procedure,
using a five-point scale and cross-validation by the authors to ensure consistency and
reduce subjectivity.
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6.3. Future Research Proposals
Upon conclusion of the study, the following proposals for future work are suggested:

e  Develop new maturity studies utilizing different groups of companies with sectoral
selection parameters, size, or geographical location;

e  Conduct studies on the topic using other research strategies, such as case studies, to
assess, from different perspectives, how the inclusion of local communities occurs in
sustainability analyses, thus enabling comparisons of results with this research;

o  Conduct a study to investigate the reasons why companies exhibit low levels of matu-
rity in including local communities in their sustainability programmes and/or actions;

e  Future studies should consider expanding the sample size and including companies
from a broader range of industries, including those that are currently underrepre-
sented in sustainability rankings or indices. Such expansion would allow for a more
comprehensive understanding of maturity patterns across sectors and enhance the
generalizability of the findings to a broader range of organizational contexts.
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