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Abstract
Purpose: To compare the changes in the disclosure of socio-environmental risk by Samarco,
before and after the accident in Mariana (MG), which occurred in 2015.

Methodology: Content analysis through documentary analysis of Samarco's financial and
sustainability statements available for the period from 2014 to 2022.

Results: It was found that before the disaster there was a Risk Subcommittee, responsible for
evaluating the company's ability to respond to crises and operations discontinuity events.
However, these actions were not enough to predict, much less mitigate, the high impacts of the
Mariana dam collapse. After the disaster, the disclosures focused on highlighting repair actions
and preparing the company to resume activities in a safer manner.

Contributions of the Study: Contribute with a vision of the socio-environmental risk
construct, specifically in its dissemination to other interested parties, such as: society, investors
and employees.

Keywords: socio-environmental risk; disclosure; socio-environmental report; mining.

Resumen
Objetivo: Comparar los cambios en la divulgacion de riesgo socioambiental por parte de
Samarco, antes y después del accidente de Mariana (MG), ocurrido en 2015.

Metodologia: Analisis de contenido mediante analisis documental de los estados financieros
y de sostenibilidad de Samarco disponibles para el periodo 2014 a 2022.

Resultados: Se encontrd que antes del desastre existia un Subcomité de Riesgos, responsable
de evaluar la capacidad de respuesta de la empresa ante crisis y eventos de discontinuidad de
operaciones. Sin embargo, estas acciones no fueron suficientes para predecir, y mucho menos
mitigar, los altos impactos del colapso de la presa Mariana. Después del desastre, las
divulgaciones se centraron en resaltar las acciones de reparacion y preparar a la empresa para
reanudar las actividades de manera més segura.

Contribuciones del Estudio: Contribuir con una vision del constructo riesgo socioambiental,
especificamente en su difusion a otros interesados, tales como: sociedad, inversionistas y
empleados.
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Palabras clave: riesgo socioambiental; divulgacion; informe socioambiental; mineria.
Resumo

Objetivo: Comparar as mudangas na divulgacao do risco socioambiental pela Samarco, antes

e apos o acidente de Mariana (MG), ocorrido em 2015.

Metodologia: Analise de conteudo por meio da analise documental das demonstra¢des
financeiras e de sustentabilidade da Samarco disponiveis no periodo de 2014 a 2022.

Resultados: Constatou-se que antes do desastre havia um Subcomité de Riscos, responsavel
por avaliar a capacidade de resposta da empresa a crises e eventos de descontinuidade das
operagdes. Porém, essas agdes nao foram suficientes para prever e, muito menos, mitigar os
altos impactos do rompimento da barragem de Mariana. Apos o desastre, as divulgagdes tinham
como foco evidenciar as a¢des de reparo e preparar a empresa para a retomada das atividades
de forma mais segura.

Contribuicées do Estudo: Contribuir com uma visdao do construto do risco socioambiental,
especificamente em sua divulgacdo as demais partes interessadas, tais como: sociedade,
investidores e colaboradores.

Palavras-chave: risco socioambiental; divulgacao; relatorio socioambiental; mineragao.
1 Introduction

The world has been experiencing strong technological, political, economic and socio-
environmental mutations/transformations. Those changes have been influencing the role of the
companies in their relationship with society (Lopes & Demajorovic, 2020). The 20th century
economic expansion brought modernity, but, at the same time, brought social and
environmental impacts. Having business decisions as a cause, the themes concerning socio-
environmental reality have been gaining more relevance in the news, mainly due to the impacts
in climate and more directly to the risks from business decisions that do not consider the
environmental impacts. (Sousa et al., 2021)

As a result, the debates and actions about sustainability became the center of the
discussions, because talking about sustainability is extremely important, especially when we
take into consideration the concept of sustainable development, which is defined as the
development that is capable of fulfilling the needs of the current generation, without
compromising the capacity of fulfilling the needs of the future generations.

The companies socio-environmental responsibility (RSA) takes into account the
governance structure that acts in the relationship between the company and the environment
and the stakeholders. Therefore, environmental management is very relevant to environmental
preservation and, consequently, ends up adding value to the company’s image. Responsible
management, in the social area, must be known not only for the adoption of responsible and
conscious policies in the environmental area, but also in the engagement for the benefits of
sustainability which, besides reducing costs and avoiding wastes, contributes to reduce the
environmental impact.

In the Brazilian business context, the mining sector is one that stands out, with 2,4% of
participation in the GDP, 846,6 thousands of jobs created and trade balance of US$ 7,9 billions
in 2022 (Brasil, 2022), developing productive activities that can pollute the environment or that
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can have a negative social impact (Oliveira & Cintra, 2019). In November of 2015 the event of
greater socio-environmental impact in Brazil was registered, the rupture of Mariana dam (MG)
under the responsibility of Samarco (Samarco, 2015). The relevance of this event suggests a
research to evaluate the existence of a disclosure of a socio-environmental management
structure before the event happens. It is also understood, even after the event, the company kept
announcing its socio-environmental management structure to interested parties.

Given the above, the following research problem is presented: How did Samarco deal
with the disclosure of the socio-environmental risk before and after the accident in city of
Mariana (MG)? Therefore, this research is aimed at comparing the changes in the disclosure
of the socio-environmental risk by Samarco, before and after the accident in the city of Marina
(MG), which occurred in 2015.

Having said that, the specific objectives are: a) identify the demands of disclosure
related to the socio-environmental risk; b) present concepts and characteristics concerning the
socio-environmental risk; ¢) provide a description of the disclosure of the governance structure,
specifically in a mining company; d) present the evolution of socio-environmental risk
management actions developed by Samarco; e) compare the information on the socio-
environmental risk management structure before and after the Mariana (MG) disaster.

The choice for Samarco S/A case is justified because this company is responsible for
the occurrence of the biggest environmental disaster of this country, according to Freitas et al
research. Samarco Mineragao S/A, founded in 1977, is a private held company which operates
in the mining sector, being one of the biggest exporters in Brazil, controlled by a joint venture
between Vale S/A and BHO Billiton (Samarco, 2014a). It is, therefore, an organization with
public disclosure related to an event of socio-environmental impact at a national level.

The interest in the theme of this research is based on four guiding premises, which are:
importance, viability, originality and opportunity. Concerning the importance, this research is
justified by the relevance of the event of socio-environmental event occurred in 2015 at Mariana
dam, under the responsibility of Samarco. The viability of the research is due to the availability
of the reports disclosured by Samarco in the period before and after the event.

Regarding originality, this research is justified insofar as the governance structure aimed
at socio-environmental risk management in the context of the Mariana (MG) disaster represents
an in-depth study of this structure in both pre- and post-accident periods. In other words, it is
original in its relation to an analysis of disclosure of the risk of the management risk structure
which has specific time breaks, besides a detailed analysis of Samarco reports, comparing to
the information disclosured before and after the accident of Mariana, aligning with the studies
developed by Dobler, Lajili and Zéghal (2012).

As for the opportunity, it aims at contributing to a vision of socio-environmental risk
construct, specifically in its disclosure to the interested parties, such as: society, investors and
employees. In other words, it provides both the academic and business communities with an
overview of the disclosure of the governance structure focused on socio-environmental risk
management, specifically within a mining company.

2 Literary review
2.1 Risk management and the mining sector

We can consider that risk management begins at the time the first tribal chiefs decided
to build walls, ally with other tribes or store food for times of drought. Practices related to risks
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mitigation have existed since old Babylon, such as compensation in case of losses caused by
thefts and floods, or the selection, done by the first bankers, of debtors with more capacity of
paying their loans (Lopes et al., 2020). In order to accomplish this objective, they used the event
occurrence probability, which on 17th century paved the way to quantitative methods in risk
management. The theme was limited to specific sectors, such as insurance, financial market and
public health (Bernstein, 1997). In the academic field, the book “Risk, Uncertainty and Profit”,
published in 1921 for Frank Knight, have become a world reference in the risk management
field, specially for establishing concepts, defining principles and introducing some
systematization to the topic. (Lopes et al., 2020).

Only in 1992 the concept of enterprise risk management regained focus, when the
Committee of Sponsoring Organizations of the Treadway Commission (COSO) publishes the
"Internal Control — Integrated Framework" guide, aiming at guiding the companies concerning
principles and best practices of intern control, what includes risk management practices (COSO,
1992). In the same year, the Cadbury Comitte, from United Kingdom, released a report on the
subject, identifying senior management as responsible for defining the risk management policy,
ensuring the organization understands all the risks it is exposed to, and overseeing the risk
management process. (Sousa et al., 2021)

In 2009 the ISO 31.000 standard “Risk management — Principles and guidelines”, is
published providing principles and best practices for an enterprise risk management process,
applicable to organizations of any sectors, activity or size (ABNT, 2009).

In this approach, risk management involves 5 stages, which are: a) Risk identification;
b) Risk analysis; ¢) Risk evaluation; d) Risk treatment; ¢) Risk monitoring (Baraldi, 2005).

Baraldi points out that the purpose of risk identification is finding, recognizing and
describing risks that can help or avoid the objectives of an organization. Relevant, appropriate
and up-to-date information is important in risk identification. On the other hand, risk analysis
aims at understanding the risk nature and its characteristics, detailing the uncertainties, risk
sources, consequences, probabilities, events, scenarios, control and its effectiveness. An event
can have multiple causes and consequences and can affect multiple objectives (Sirli, 2023).
Risk evaluation aims at supporting decisions by comparing the risk analysis results using the
risk criteria established to determine where is necessary an additional action (Tubis, Werbinska-
Wojciechowska & Wroblewski, 2020).

Sirli (2023) carried a study aiming at examining the effect of Enterprise Risk
Management (ERM) and of environmental performance in Corporate Social Responsibility
disclosure (CRS Discolsure). Enterprise risk management used the framework COSO ERM,
which evaluates 108 items as a measure; environmental performance was assessed by the
PROPER rating, represented by 5 different colors rankings; and CSR disclosure was measured
by GRI G4 Corporate Social Responsibility Disclosure Index, consisting of 91 items and 3
categories. The results of this study showed that the enterprise risk management has a positive
and significant effect on Corporate Social Responsibility disclosure, whereas environmental
performance does not show a significant effect on this disclosure.

The mining industrial activity consists of researching, exploring, mining (extraction)
and processing transportation of minerals found underground. Mineral prospecting involves the
preliminary choice of areas with geological potential for mining production. It is the cheapest
and riskiest stage of the entire mining process, but it can also be, in many cases, the most
important stage as well, depending on the way it is conducted. (Souza et al., 2019).

The kinds of mineral resources exploration can be classified in two big groups:
underground mining and open-pit mining. This classification arises from the different ore
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extraction techniques employed, known as mining methods. The performance of these activities
generates environmental and social impacts as consequences which have been considered an
object of monitoring and regulation by government agencies (Bortolon et al., 2021).

Tubis, Werbinska-Wojciechowska and Wroblewski (2020) developed a systematic
literary review about risk evaluation methods in the mining sector. The authors highlight that
studies on risk management in the mining sector have emphasized the general, humans,
machines and environmental aspects. The numbers of publications for each search term
analyzed was: two publications in the risk decision area, five publications in the risk analysis
area, fifteen publications in risk management, seventy-two publications in the area of risk
evaluation. Regarding the analysis of the authors' origins and scientific centers, it can be stated
that most publications in the studied area come from China (32 articles), Australia (10 articles),
and both the United States and Canada (7 articles each). Brazil is represented by 3 articles.

2.2 Social-environmental risk disclosure

This research uses the term risk as employed by Linsley and Shrives (2006), that is, as
any opportunity or perspective, or any danger or threat, which has already impacted the
company or can cause an impact in the future. More broadly, the risk concept involves
quantifying and qualifying the uncertainty linked to the risk, as well the losses and the gains
regarding the course of events previously planned, whether by individuals or organizations. In
general, all companies are vulnerable to risk, which may be materialized in finances, in the
structure of the organization or in other events associated with the environment.

In this aspect, Souza et al. (2019) signalize that the information disclosure in linked to
society’s governance structure, for it is the governance structure itself that encourages managers
to adopt the best disclosure policies. Thus, internal or external mechanisms can be determinants
of the disclosure of the company risks. The socio-environmental risks correspond to potential
damages that an economical activity can cause to society and the environment.

Amorim e Souza (2022) alert for situations where disclosure is manipulated to repair
the corporate image after an environmental disaster. With the aim of working with principles
of socio-environmental responsibility, the organizations must conduct their business according
to the high ethical standards, valuing the human being. They must act in order to disseminate,
raise awareness and support socio-environmental responsibility through effective actions with
both internal and external communities.

Researches about socio-environmental risk disclosure in the mining sector have been
developed for: 1) analyze detailed data provision of environmental risk at a company level
(Dobler, Lajili and Zéghal, 2012); ii) investigate how the environmental incentives influence
the disclosure of risk information (Elshandidy and Shrives, 2016); ii1) analyze the relationship
between environmental risk and the cost of equity capital (Eriandani, Narsa and Irwanto, 2019);
1v) assess the importance of regulators’ roles in the definition of disclosure standards (Carattini,
Hertwich, Melkadze and Shrader, 2022); and v) the relationship between social and
environmental disclosures and earnings persistance (Meliyanti & Hendriyeni, 2020).

Elshandidy and Shrives (2016) investigated to what extent environmental incentives
influence German non-financial companies to disclosure risk information in their of annual
reports narratives. The study concluded that German companies are significantly influenced by
its underlying risks, rather than other factors, including property structure, capital structure,
external equity financing and loans. The decision to disclose is influenced by company size and
the length of annual reports. The results also suggest that the impact of the aggregated economy
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on risk reporting levels was not observable until a distinction was made between bad and good
news about risk. Specifically, it was discovered that the German market tends to price news
about risk, worsening market liquidity, increasing the risk perceived by the investor.

Eriandani, Narsa and Irwanto (2019) empirically tested the relationship between
environmental risk and the cost of equity capital. The empirical results showed that the socio-
environmental risk disclosure has a positive effect on equity capital cost. The results of this
study contributed to confirming the disclosure theory by empirically proving that investors use
socio-environmental risk as a basis of decision making. However, this research did not relate
aspects of environmental and social risk disclosure regulation, nor did it highlight this impact
on cost of equity capital. Furthermore, it disregarded other management components, such as
audit structure and systems, in assessing the cost of equity capital. It is also noteworthy that the
results were contradictory regarding voluntary disclosure theory.

Carattini, Hertwich, Melkadze and Shrader (2022) conducted research about the
importance of the regulator’s role in setting disclosure standards aimed at clarifying climate
risks. However, their study does not consider the use of non-formal data by investors. In other
words, it does not consider that they use information beyond the official reports.

Meliyanti and Hendriyeni (2020) analyzed the relationship between social and
environmental disclosure and profit persistence. The research focused on the Indonesian mining
sector, due to its direct effect on social and environmental aspects. The result shows that, in the
mining sector in Indonesia, social and environmental disclosures have a significant effect on
earnings persistence. In other words, managers tend to manage earnings as a result of social and
environmental disclosures.

2.3. ESG and Samarco case

ESG is the English abbreviation for Environmental, Social and Governance, which
refers to the adoption of environmental, social and governance criteria. The term has
increasingly become part of the strategic agenda of companies in different sectors as a basis for
making financial and investment decisions. It has its origins in a 2004 publication by the UN
Global Compact in partnership with the World Bank, entitled "Who Cares Wins", where the
term ESG was presented for the first time, and arose from a challenge by the then UN Secretary-
General, Kofi Annan, to 50 CEOs of large financial organizations (ESG Manual, 2022).

Funds with socio-environmental premises reached the US$1 trillion milestone in 2020,
at which point ESG funds grew almost twice as fast as the rest of the market, as interest in low-
impact and more resilient investments increased (Sampaio et al., 2012). Furthermore, according
to Sampaio et al. (2012) the wave that first hits Europe and the United States is also present in
Brazil, albeit on a smaller scale. According to data from the Brazilian Association of Financial
and Capital Market Entities (Anbima), Brazilian funds that follow sustainability and
governance standards have doubled in size in the past year, reaching 1 billion reais.

Fikru, Brodmann and Grant (2024) highlight that while previous research explores the
relationship between ESG (environmental, social and governance) ratings, company size and
financial outcomes, there is a lack of comprehensive analyses comparing multiple ESG ratings
within the mining industry. This gap is crucial given the increasing focus on ESG in mining
operations and its potential impact on company performance. The results reveal that ESG-rated
mining companies are generally larger than non-rated ones, but are neither more profitable nor
face lower debt costs. The results also show that no correlation was found between ESG ratings
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and financial performance. This research contributed to understanding how ESG ratings can
impact investment decisions and risk management strategies in the mining sector.

In the Brazilian context, Ceni and Rese (2020) analyzed how the sensegiving process
occurred in Samarco's narratives, as a strategic practice, after the collapse of the Fundao dam.
The authors were based on secondary data, having collected 307 files (893 pages) on the
Samarco website, 297 files (647 pages) on the Renova Foundation website and 52 videos (191
minutes) on the Samarco Mineracao YouTube channel. In this work, they concluded that, based
on narrative analysis, the company adopted a discursive strategy since the breakup that presents
a sensegiving directed to resume its operations.

Pires et al. (2020) investigated whether social identification with Samarco, which arises
due to economic benefits, reduces punitive intention and the attribution of blame. In the
research, scales with psychometric indicators were applied to 1,616 individuals, finding that the
benefits for the local economy reduced punitive intentions in the cities of Anchieta-ES,
Guarapari-ES and Mariana-MG, which did not occur in the cities of Colatina-ES and Linhares-
ES, which do not receive economic benefits, but were affected by the disaster. In other words,
where the company generated benefits, people were less likely to punish it.

Theiss et al. (2021) analyzed the interface of the elements of attribution and the
semantic-functional textual strategies of legitimacy through the narratives of Samarco
Mineragdo S.A. from periods before and after the collapse of the Fundado tailings dam. The
results show that before the event, the company's priority was to increase production and
increase profits and dividends. After the event, internal attributions refer to authorization and
normalization, using control, causal stability, valence of positive effects, relationships of pride
and intentionality.

Carvalho et al. (2022) analyzed social legitimacy actions, according to Suchman's
typology, evidenced by the companies Samarco S.A. and Vale S.A., after the disasters of
Mariana in 2015 and Brumadinho in 2019. The authors applied a content analysis to the
Management Report (RA) and Explanatory Notes (NE) of the Financial Statements (DF).
Samarco S.A.'s analysis period was from 2015 to 2020; the analysis of Vale S.A. covered the
years 2019 and 2020. The main findings suggest that the analyzed companies aimed to achieve
overall legitimacy during the examined period.

3 Methodological Procedures
3.1 Research Strategy and Method

This research adopts a qualitative approach with a descriptive character. Regarding the
procedures, it is delimited as a case study through documentary analysis of Samarco's financial
and sustainability reports, specifically using content analysis based on the Management Report
(RA), Explanatory Notes (NE) of the Financial Statements (DF), and Sustainability Reports
(RS) available from 2014 to 2022, except for 2016 and 2019, which were not available on the
company's website. Attempts were made to contact the Investor Relations department to obtain
the missing documents, but no response was received. A total of 1,003 pages of documents
were analyzed.

In order to define the scope of the research, a case study was chosen. The case study is
a comprehensive research method applied to a specific subject, allowing for in-depth
knowledge and providing a foundation for further investigations on the same topic.
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Therefore, the case study constitutes an empirical investigation of a contemporary phenomenon
within its real-life context, particularly when the boundaries between the phenomenon and the
context are not clearly defined (Yin, 2010).

3.2 Data collection and analysis techniques

The research was divided into three phases: (I) Pre-Analysis (Organization Phase), (II)
Analytical Description (Coding), and (III) Interpretation (Analytical Generalization).
In Phase (I) Pre-Analysis (Organization Phase), after a preliminary review, it was identified that
the most suitable reports for achieving the proposed objective were the Notes to the Financial
Statements, Management Reports, and Sustainability Reports, as they contained the necessary
information regarding the socio-environmental risk management structure. During this phase,
the reports were entirely evaluated.

In phase (II) Analytical Description (coding), during reading, the words that most
represented what was intended to be captured were chosen based on their frequency. We chose
the words based in the work of Linsley and Shrives (2006) for it is a reference in risk
management disclosure, limited to socio-environmental risk. In phase (III) Interpretation
(Analytical Generalization), the words were classified into the defined analysis categories,
observing the proposed theme and according to details that follows.

After downloading the files, a preliminary analysis of the material was conducted,
followed by a keyword search for the following terms: ‘Structure,” ‘Management,’” ‘Risk,’
‘Social,” ‘Environmental,” and ‘Sustainable,’ to facilitate the identification of environmental
risk disclosure related to the research subject. These terms were selected due to their relevance
to the research topic. The data collected from company documents were analyzed in both
quantitative and qualitative terms, applying the content analysis method. No statistical software
was used; only a Microsoft Excel spreadsheet was utilized for data tabulation.

According to Bardin (1977), content analysis is a set of techniques for analyzing
communications, employing systematic and objective procedures to describe the content of
messages. The focus of content analysis is to examine the data semantics, meaning that the
research aims to understand the true meaning of a text. This method utilizes systematic and
objective procedures to describe the content of the analyzed documents, extracting information
and categorizing it into analysis categories to enable inferences about the reported content,
provided they are based on theoretical assumptions.

For content analysis, analysis categories were developed as suggested by Linsley and
Shrives (2006), focusing on the following topics: third-party complaints, sudden unavailability
of resources and/or issues in the supply of raw materials, risks in the production process and
product development, risk of social and environmental damages, health and safety risks in the
workplace, risk of unfavorable judicial decisions (significant lawsuits), and negative impact on
the company's reputation or image.

The selection of these categories was based on the research construct, which focuses on
socio-environmental risk management, with the work of Linsley and Shrives (2006) being
considered the primary reference regarding risk disclosure. This study addressed only the
highlighted categories, considering the research's scope and limitations.

4 Results and Analysis
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4.1 Analysis of Reports Before the Dam Collapse Event

This section describes the information presented in the Financial Statements Report, in
the Management Report, and in the Sustainability Report, published in 2014.

In order to monitor compliance with policies and manage the Code of Conduct, Samarco
had an Ombudsman Office responsible for receiving complaints and inquiries from employees
and the community. In 2014, the Conduct Committee included the CEO, the Human Resources
Manager, the Legal Manager, and the Internal Controls area, in addition to the Ombudsman.
That year, 146 complaints were received, of which 119 were investigated and concluded.
Among these, 40% were considered fully or partially substantiated (Samarco, 2014b). It is
noteworthy that the Risk Subcommittee was only established in 2014 (Samarco, 2014b).

According to Samarco (2014b), the risk management model, as outlined in the Risk
Management Policy, followed market and shareholder guidelines. Risks were classified based
on their nature and level of criticality into five categories: Strategic, Operational, Project,
Financial and Compliance, and Health and Safety. Also regarding 2014, annual review
processes were conducted, allowing for the identification of material risks those considered the
most critical within these categories—and their evaluation based on severity and likelihood,
involving different areas and leadership in the analysis.

Throughout 2014, more than 30 risk assessment seminars were conducted, with the
participation of over 300 employees. In total, 24 risks were identified as material, while 48 were
classified as non-material, and more than 500 initiatives were listed for their mitigation
(Samarco, 2014b). Additionally, during 2014, six joint drills were carried out to assess the
company's crisis response capability and the effectiveness of event management procedures that
could lead to operational disruptions (Samarco, 2014b).

The 2014 Management Report also states that there were many lessons learned and
challenges faced throughout the year, further emphasizing the company's intention to deepen
control evaluations, incorporate new topics, and strengthen the crisis prevention and
management system in 2015—the year of the Dam collapse (Samarco, 2014a).

The 2014 Sustainability Report was the fourteenth produced by Samarco and the first to
adopt the new G4 version of the Global Reporting Initiative (GRI) guidelines, which had a
direct impact on the format and content addressed (Samarco, 2014b). Regarding the 2014
Annual Sustainability Report, it was highlighted that there was progress in implementing the
Crisis Prevention and Management System, which establishes business continuity plans for the
most material risks and proposes both theoretical and practical drills addressing each plan
(Samarco, 2014b).

Samarco’s risk management model, as outlined in the Risk Management Policy and the
Corporate Risk Management Manual, aims to monitor, analyze, and control the impacts of key
external facts that may affect the company's future operations (Samarco, 2014b).

The data collected from Samarco’s reports prior to the event align with Sirli (2023), as
they establish a connection between Enterprise Risk Management (ERM) and environmental
performance in the disclosure of corporate social and environmental responsibility (CSR
Disclosure). In this context, Samarco approached corporate risk management through a
framework that linked it to its socio-environmental risk disclosure.

4.2 Analysis of Reports after the Dam Break event
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The material that leaked from the Fundao dam affected approximately 680 km of water
bodies within the Rio Doce watershed, causing water supply interruptions in nine cities, an
increase in turbidity levels, flooding of rural properties, and loss of homes and equipment
(Samarco, 2019a). In addition to the environmental impacts and the hardships endured by
thousands of people, the Fundao dam collapse tragically resulted in 19 deaths: one company
employee, 13 workers from Samarco's contracted companies, four residents of the local
community, and one visitor (Samarco, 2019a).

In 2015, only the Financial Statements were published. As expected, this report places
special emphasis on the collapse of the Fundao tailings dam in November 2015 and the
temporary suspension of operations in the Germano/Alegria areas. Immediately, it is evident
that various provisions totaling R$ 8.5 billion were recorded in 2015, compared to R$ 367
million in the previous year. This amount is attributed to expected losses from compensations
and potential fines (Samarco, 2015). This disclosure aims to meet the expectations of market
agents while also aligning with regulatory disclosure standards, as highlighted by Carattini,
Hertwich, Melkadze, and Shrader (2022).

The 2015 Financial Statements Report (DF) highlighted that the company was involved
in various administrative and judicial proceedings of civil, environmental, and labor nature, for
which it was still not possible to safely estimate the outcomes and consequences. A reasonable
outcome of these uncertainties, especially the success of any negotiations with its creditors, as
well as the resumption of its operations, were considered essential for the company to maintain
operational continuity (Samarco, 2015).

In the 2015 DF Report, it was highlighted that Samarco, Vale and BHP should establish
a Foundation for the development and execution of environmental and socioeconomic programs
with the purpose of repairing and/or compensating for the damage caused by the collapse of the
Fundao dam, with Samarco being responsible for providing resources to the Foundation. If
Samarco failed to meet its financial contribution obligations to the Foundation, Vale and BHP
would be responsible for providing such resources (Samarco, 2015).

Samarco was fined by environmental agencies such as IBAMA (Brazilian Institute of
Environment and Renewable Natural Resources) due to the environmental impacts related to
the discharge of solid and liquid waste (mining tailings) into the waters of the Doce River.
Additionally, it was fined by SEMAD (State Secretariat for Environment and Sustainable
Development) and SUCFIS (Secretariat for Integrated Environmental Control and Inspection)
for causing pollution and environmental degradation, resulting in damage to water resources.
A defense was timely submitted, and Samarco is awaiting the response from the authorities.
The total fines amounted to R$432 million, and the expected loss was considered possible
(Samarco, 2015).

In 2014, Samarco conducted a review of the conceptual closure plan for its operational
units with the objective of diagnosing the environmental situation of the mining exploration
areas, supporting the assessment of environmental impacts and risks during closure,
establishing measures to reduce potential risks from contamination sources, stabilizing possible
environmental liabilities, and estimating closure costs according to the plan's phase. Samarco’s
policy mandates a review of this plan every three years. However, due to the Fundao tailings
dam collapse, the Administration, with the assistance of external consultants, revised the
closure plan for the operational units in December 2015 (Samarco, 2015). There is no mention
of the Risk Subcommittee or the company's risk management structure in the 2015, 2017, and
2018 Financial Statements Reports. The files for the year 2016 are not available on the website.
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On December 31, 2017, Samarco provisioned an aggregate amount of R$11.3 billion
for future disbursements related to its obligations arising from the dam collapse. According to
the 2017 Financial Statements Report, the magnitude, full scope, timeline, and future costs of
the remediation programs were subject to significant uncertainties, as they depended on the
completion of expert studies, the development of action plans, the renegotiation of programs
outlined in the Conduct Adjustment Term (TAC GOV), and the outcome of pending legal
proceedings (Samarco, 2017).

An important aspect of the management's message in the 2017 Financial Statements
Report concerns the information that senior management’s provisioning expectations constitute
forward-looking statements that are merely predictions, with no guarantees of any future
performance. Any forward-looking statements are and will be, in any case, subject to numerous
risks, uncertainties, and factors related to the Funddao dam collapse, as well as Samarco’s
operations and business environment, which may cause actual results to be materially different
from any future results, whether expressed or implied (Samarco, 2017).
This statement reflects the uncertainty associated with the difficulty of measurement, mainly
due to the impacts and magnitude of the dam collapse event, aligning with the study by
Elshandidy and Shrives (2016), particularly regarding the environmental incentives that
influence the disclosure of risk-related information. In other words, at that time, Samarco had
an incentive to emphasize the uncertainty regarding the difficulty of measuring the damages.

In the 2017 Financial Statements Report, it was stated that the company's management
was facing challenges in its liquidity risk management due to the suspension of its production
operations following the Fundao tailings dam collapse. These challenges included, for example,
the failure to meet certain obligations under its loan and financing agreements. The company's
liquidity in 2017 was supported by its shareholders through the issuance of non-convertible
private debentures (Samarco, 2017).

The 2018 Financial Statements Report provides information regarding the efforts for
remediation and compensation, which were undertaken by Renova Foundation, a private,
autonomous, and independent institution that began its activities in August 2016. This was part
of the Transaction and Conduct Adjustment Term (TTAC), signed in March 2016 between
Samarco, its shareholders Vale S.A. ("Vale") and BHP Billiton Brasil Ltda. ("BHP Billiton
Brasil"), the Federal Government, the governments of the states of Minas Gerais and Espirito
Santo, and other governmental entities. The TTAC established 42 socio-environmental and
socio-economic programs to be implemented by Renova Foundation under the supervision of
regulatory agencies and authorities grouped within an Inter-Federative Committee. Under the
terms of the TTAC, Samarco is responsible for funding Renova Foundation for the duration of
the agreement (Samarco, 2018).

The 2018 Samarco Financial Statements Report emphasizes the resumption of activities,
as highlighted in the following excerpt: "Based on its experience and the lessons learned,
Samarco is currently focusing its efforts on the future resumption of its activities in a
responsible manner, with maximum safety and with the support of the communities." (Samarco,
2018, p. 3).

The 2018-2019 Biennial Sustainability Report (RS) of Samarco was also published in
alignment with the methodology of the Global Reporting Initiative (GRI), an international
reference for results communication. In January 2019, the Brumadinho dam collapse occurred,
considered the largest occupational accident in Brazil in terms of loss of human lives and the
second-largest industrial disaster of the century. It was one of the most severe environmental
disasters in the country’s mining sector, second only to the Mariana dam collapse. As described
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in the 2018-2019 Biennial Sustainability Report, this event required Samarco to reassess its
operational resumption plans, emphasizing the tailings disposal model and the timeline set for
returning to activity (Samarco, 2019).

Regarding the governance structure, the 2018-2019 Biennial Sustainability Report of
Samarco states the existence of a Risk, Legal, and Compliance Directorate, created in 2019, as
well as a Risk Management Committee. Furthermore, according to the 2018-2019
Sustainability Report, risk management is addressed in the Risk Management Policy and the
Corporate Risk Manual. The Policy outlines the objectives and general rules of Samarco's risk
management, defining leadership responsibilities to ensure that risks are identified and their
controls are properly recognized and managed. The Manual, in turn, describes Samarco's risk
governance, its methodology with the stages of the risk management process, and the roles and
responsibilities included therein (Samarco, 2019).

The pursuit of environmental compliance has, in recent years, resulted in a legal
requirements management system for all operations and units. Additionally, the same standards
are applied in daily routines, field inspections, environmental incident reports, training for all
employees (both direct and contracted), and periodic refresher sessions (Samarco, 2019, p. 71).

Still referring to the 2018-2019 Sustainability Report, Samarco highlights that its
Mission, Vision, and Values reflect a systemic approach to sustainability, aligned with the
company’s current circumstances. This includes a commitment to the responsible
transformation of capital and resources, the fulfillment of all assumed responsibilities, and the
generation of value for society through a win-win relationship, supported by a robust, efficient
management model that is attentive to risks and impacts (Samarco, 2019).

Here are the Mission and Vision statements from 2014, before the event, and the Mission
and Vision statements from 2019.

. Mission in 2014 — “To produce and supply iron ore pellets, applying technology
intensively to optimize the use of natural resources and generating economic and social
development while respecting the environment” (p. 12).

. Mission from 2019 onwards — “To optimize the transformation of mineral
resources into value for society in a safe, efficient, and innovative way, today and in the
future” (p. 27).

. Vision in 2014 — “To double the Company's value and be recognized by
employees, customers, and society as the best in the industry” (p. 12).
. Vision in 2019 — “To be recognized for overcoming challenges and rebuilding

social, environmental, and economic relationships™ (p. 27).

The 2020 Financial Statements Report highlights the challenges presented by the Covid-
19 pandemic. The new scenario, both from a health and economic perspective, required the
adoption of a series of preventive measures across all units to safeguard the health and safety
of direct and indirect employees and to help prevent the spread of Covid-19 in the communities
where Samarco operates, while complying with all protocols established by health authorities
(Samarco, 2020a).

Samarco resumed operations in December 2020, implementing new technologies to
ensure greater safety and minimize the impact on the areas where it operates. The operational
restart is being carried out gradually. The initial production capacity through a concentrator is
expected to be around 7-8 million tons of iron ore per year (Mtpa), which represents
approximately  26%  of the total production capacity (Samarco, 2020a).
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The 2020 Financial Statements Report emphasizes financial risk management, maintaining
information regarding the challenges faced in managing Samarco's liquidity risk due to the
suspension of its operations (Samarco, 2020a).

On December 31, 2020, a provision of R$ 17 billion was recognized for future
disbursements related to the present obligation arising from the Fundao dam collapse. This
represents an increase of R$ 5 billion compared to the previous year's balance (Samarco,
2020a). The 2020 Sustainability Report states that the Risk Management Committee is
composed of nine members and held 12 meetings in 2020 (Samarco, 2020b).

Regarding ESG Risk, the 2020 Sustainability Report (SR) highlights that, in recent
years, environmental, social, and governance risks have taken a leading role in the Company's
analysis routines, assuming a role similar to other corporate risks. This means they have the
potential to impact the Company's objectives and require transparent management (Samarco,
2020b).

The 2020 sustainability report (RS) highlights that Samarco is periodically audited
based on a survey of requirements and conditions that must be met. Environmental teams also
conduct field inspections and meetings to report environmental incidents. Training on
environmental issues currently covers 100% of the company's own and contracted employees
(Samarco, 2020b).

The 2020 RS highlights that Samarco is periodically audited based on a survey of
requirements and conditions that must be met. Environmental teams also conduct field
inspections and meetings to report environmental incidents. Training on environmental issues
currently covers 100% of the company's own and contracted employees (Samarco, 2020b).

Samarco's 2021 Financial Statements Report (DF) was the first of its kind to present a
description of Samarco's risk management structure. This report highlights the Risk
Management Policy and the Corporate Risk Manual, which were already described in previous
years' Sustainability Reports. These documents guide actions to prevent, monitor, and detect
the factors to which the company is exposed. Issues such as the judicial recovery process
announced in 2021, the fight against the COVID-19 pandemic, environmental licensing
processes, relations with communities, and the company's image and reputation at the current
moment are directly addressed by this management (Samarco, 2021a).

This document also presents, for the first time, the three-lines-of-defense model, aiming
to ensure independence and encourage leadership involvement in risk monitoring, maintain
structured policies and processes, and strengthen a culture of ownership in managing the matter
across all areas. The 1st line of defense is formed by managers and those directly responsible
for the processes that they manage and are responsible for the risks, the second line of defense
comprises the risk management team, which provides the methodology and monitors an
integrated view of risks. Finally, the third line of defense offers independent assessments
through the audit process (Samarco, 2021a).

In 2021, the Sustainability Committee was established as a means of elevating
environmental, social, and governance (ESG) topics related to Samarco’s operations and its
commitments to reparation to the leadership level (Samarco, 2021b). The committee is
responsible for presenting strategic recommendations on sustainability matters to the Board of
Directors and for analyzing Samarco’s sustainability, health, and safety strategies. Additionally,
it oversees risk monitoring, which supports the business strategy and the Life of Mine (LOM)—
the productive lifespan of the mine—providing feedback and strategic guidance to the Board
(Samarco, 2021b).
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The Risk Management Policy and the Corporate Risk Manual are the primary guiding
documents on this subject. These documents underwent a review during the preparation for the
resumption of operations and were updated again in 2021, along with training sessions for all
individuals responsible for or involved in critical controls of material risks. They provide a
comprehensive perspective on the relationship between safety—including personnel, process,
operational, asset, and infrastructure security—and integrity (Samarco, 2021b).

In 2022, a total of 116 committee meetings were held, covering topics such as
sustainability, risk management, geotechnics, and legal affairs. Governance over risk
management is cross-functional and includes key processes such as Workplace Safety,
Environmental Management, Legal, Socio-Institutional Relations, Communication,
Procurement, Sustainability, Engineering and Geotechnics, Projects, and Compliance. The
Corporate Risk Management Policy and the Risk Manual were revised in 2022 (Samarco,
2022b).

Samarco has 70 professionals responsible for risk management activities and an
additional 214 employees involved in internal controls. In 2022, 74 risk assessments were
conducted, evaluating 57 risks and identifying 14 new risks, with criticality assessments carried
out based on the prioritization established by Samarco’s Risk Committee (Samarco, 2022b).

In 2022, Samarco revised its values and mission, shaping an organizational identity
aligned with the company's new trajectory. As part of this process, a new corporate positioning
was introduced to the public: "Learn to Evolve and Transform" (Samarco, 2022b). This new
mission moves away from the discourse of institutional relations and reintroduces the focus on
productivity and efficiency, combined with safety. It is very similar to the mission the company
had before the Brumadinho (MG) disaster.

Finally, this study aligns with the findings of Theiss et al. (2021) and Carvalho et al.
(2022), as it identifies semantic-functional textual strategies of social legitimacy within the
narratives of Samarco Mineracdo S.A. These narratives reinforce the authorization for the
resumption of operations and normalization, employing arguments based on control,
community stability, positive effects, and intentionality.

5 Final considerations

This article aimed to compare the changes in the disclosure of socio-environmental risk
by Samarco, analyzing the Financial Statement Reports and Sustainability Reports published
between 2014 and 2022—that is, before and after the Mariana (MG) accident in 2015. The
reports for the year 2016 were unavailable.

In the 2014 Financial Statement Report, the creation of the Risk Subcommittee was
mentioned, but this information was neglected in subsequent years, only reappearing in 2020,
the year Samarco resumed its activities. The 2014 report also noted the implementation of over
30 risk assessment seminars, with the participation of more than 300 employees. Additionally,
24 material risks and 48 non-material risks were identified, and over 500 initiatives were listed
for their management. The company also carried out six joint simulations to assess its crisis
response capacity and event management procedures that could lead to operational disruptions.
However, despite these efforts, it is concluded that such actions were insufficient to anticipate—
and even less so, mitigate—the severe impacts of the Mariana Dam collapse.

The 2014 Sustainability Report had already adopted the new version (G4) of the Global
Reporting Initiative (GRI) guidelines, which directly impacted both the format and the content
addressed. The 2017 to 2019 reports emphasized the resumption of activities and the provisions
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for recovery from socio-environmental and socio-economic losses, shaping a narrative that
sought to transfer the responsibility for reparations to Renova Foundation.

The 2018 Financial Statement Report highlights progress in risk management,
particularly through investments in the Samarco Integrated Safety System and the Monitoring
and Inspection Center (CMI). The CMI operates 24 hours a day, seven days a week, equipped
with more than 600 state-of-the-art devices for the control and monitoring of geotechnical
structures. This demonstrates Samarco's increased concern with identifying structural
movements in the dams—a measure that could have delayed or even prevented the accident,
or, at the very least, mitigated its socio-environmental impact.

The 2018-2019 Biennial Sustainability Report from Samarco highlights the
establishment of a Risk, Legal, and Compliance Directorate, created in 2019, as well as the
existence of a Risk Management Committee. At this point, Samarco demonstrates an increased
focus on risk management, emphasizing the Risk Management Policy and the Corporate Risk
Manual. These disclosures suggest initiatives aimed at preparing the company for the
resumption of operations.

Finally, notable changes in the company’s mission and vision stand out. In 2014,
Samarco's mission was strongly aligned with its productive and logistical processes, whereas
the redefined mission in 2019 presented a perspective of optimization through transformation,
with a greater emphasis on safety—reflecting the adoption of risk management practices. In
summary, Samarco’s vision in 2014 was focused on doubling the company’s value, while in
2019, it shifted toward overcoming challenges and rebuilding social, environmental, and
economic relationships.

In 2022, with the resumption of activities, Samarco revised its mission, focusing on
optimizing the transformation of mineral resources into value for society in a safe, efficient,
and innovative manner, both today and in the future. This revision reintroduced a concept
centered on productivity and efficiency, moving away from the previous discourse focused on
institutional relationships.

It is concluded that the study aligns with the findings of Theiss et al. (2021) and
Carvalho et al. (2022), considering the semantic-functional textual strategies of social
legitimacy found in Samarco Mineracdo S.A.'s narratives. The discourse emphasizes
authorization for the resumption of operations and normalization, employing arguments based
on control, community stability, positive effects, and intentionality.

As limitations of this study, it can be stated that content analysis contains subjective
components, which may influence and complicate the interpretation and analysis of textual
elements. For future research, it is suggested to employ a triangulation of methods, combining
the analyzed documents with interviews with parties involved in the process, such as: former
employees, suppliers, affected communities, government officials, among others.
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