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A B S T R A C T

Mining activities can benefit the local economy, although they can also have a negative impact on society and
the local environment. As the negative impacts have engendered an increased stakeholder pressure over the last
decades the mining industry has given considerable attention to its social and environmental impacts by prac-
ticing corporate social responsibility (CSR). This article presents a case study on the Nordic mining industry and
its stakeholders with the aim of investigating how a mining company and its stakeholders evaluate sustainability
aspects, describing the similarities and differences in their evaluations and exploring whether the concept of
materiality analysis can be used as a tool for a company's strategic CSR practice. The mining company X was
selected as the case company based on its high CSR profile, sustainability reporting, local context and interesting
field competencies. Data has been collected through workshops with management groups, stakeholder surveys
and stakeholder interviews. A sustainability aspect matrix was developed which the management groups at
Company X and their identified stakeholders evaluated. The materiality analysis visualized the similarities and
differences in a good way and the management groups regarded it as a useful tool for their strategic CSR
practice.

1. Introduction

Global development has led to an increased demand for minerals
and metals for green buildings, energy transitions, infrastructure, and
digitalization. Several challenges are related to the extraction of mi-
nerals and metals that affect society economically, environmentally and
socially. Corporate social responsibility (CSR) is often defined as the
integration of social and environmental concerns in a company's busi-
ness operations and its interactions with stakeholders (Dahlsrud, 2008).
We agree at a global level that CSR is important, but what it means in
practice varies from country to country. Given that it is strictly situation
based, the content of the concept of CSR in one country may have
marginal or no significance in another country. As a consequence, an
international organization may be faced with differing aspects of CSR in
the different countries of operation (Idowu and Leal Filho, 2009).
Rodrigues and Mendes (2018) state that most studies have been si-
tuated in a limited number of geographical contexts (e.g. Canada,
Australia, Africa). This study addresses the European context, and more
specifically a Nordic perspective.
Mining activities can benefit the local economy, although they can

also have a negative impact on society at large and on the local en-
vironment. The negative impacts have led to increased stakeholder
pressure over the last decades from social movements, non-govern-
mental organizations and indigenous peoples (Kapelus, 2002). The di-
vergence in stakeholder expectations has been an important ex-
planatory factor as to why conflicts have arisen in the extractive
industry. This happens when some stakeholders are excluded from the
decision chain (Pedro et al., 2017). Therefore, stakeholders’ expecta-
tions that companies should reduce the negative impacts of their
business and instead positively contribute to local society have in-
creased (Thorén Hedin and Ranängen, 2017). Maintaining good rela-
tions with the community and its representatives, such as politicians,
authorities, neighbours, public opinion formers and future employees,
is important (Ranängen and Lindman, 2017; Ranängen, 2015). How-
ever, according to Rodrigues and Mendes (2018), future research
should focus on the nature and strength of the mining industry's re-
lationships with its stakeholders. The established concept of social li-
cence to operate (SLO) indicates that mining companies need both
government permission (or permits) and ‘social permission’ to conduct
their business (Prno and Slocombe 2012). Social permission is when
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local stakeholders experience that the business operations make a po-
sitive contribution to society. However, the SLO is highly contextual
(Prno, 2013), which means that in order to meet society's expectations
and obtain the SLO, companies have to adapt to the needs, concerns and
expectations of stakeholders (Bice, 2014).
Stakeholder theory can be regarded as a CSR theory in that it pro-

vides a normative framework for corporate responsibility towards so-
ciety (Mele, 2008). Stakeholder management means forming interac-
tions and relationships with stakeholders in order to create value
(Freeman et al., 2007), which should best be achieved through two-way
communication (Tuulentie et al., 2019). The stakeholders’ needs and
expectations are emphasized in various sustainability initiatives,
guidelines and tools that together generate a large number of sustain-
ability aspects for consideration. However, the question is, how do
companies evaluate these sustainability aspects, and is the evaluation in
line with stakeholders’ views? Ranängen and Lindman (2018) have
explored whether the Nordic mining industry's CSR practice complies
with its stakeholders’ needs and expectations. The result shows that
mining companies do not always base their communications on stake-
holders’ interests. Ranängen and Lindman (2018) argue that this is an
interesting topic for further research, since theory shows that it is im-
portant to create value for its local stakeholders to increase social ac-
ceptance in society to conduct mining activities. Another interesting
question is, are tools available that can help to prioritize sustainability
aspects?
One way of addressing the materiality of sustainability aspects is to

apply a so-called “materiality analysis” to determine the relevance and
significance of an aspect to an organization and its stakeholders
(AA1000, 2011; GRI 2015). Each sustainability aspect is assessed in
order to determine materiality and priority. Companies have used the
materiality analysis approach as a legitimate tool to determine material
aspects. However, as there is no standardized framework, the quality of
the analysis seems to vary (Hsu et al., 2013).
Previous research on CSR practice and mining has focused on a

limited number of geographical contexts. This study addresses the
European context - more specifically a Nordic perspective - and focuses
on the mining industry and its stakeholders. This is because stake-
holders’ needs and expectations are contextual. In order to meet soci-
ety's expectations and obtain the SLO, a company has to adapt to the
needs, concerns and expectations of its local stakeholders. Therefore,
the aim is to explore how a mining company and its stakeholders
evaluate a variety of sustainability aspects, describe the similarities and
differences between their respective evaluations and explore whether
the concept of materiality analysis can be used as a tool for a company's
CSR practice. The idea of applying a materiality analysis is to determine
the relevance and significance of a sustainability aspect to an organi-
zation and its stakeholders (GRI, 2015).
The literature review and the methodology in the following sec-

tions. The results are also discussed, and conclusions are drawn.

2. Literature review

The literature that is relevant for this article is outlined below. The
SLO and CSR practice are described first, followed by a review identi-
fying the sustainability aspects. Several academic articles, sustainability
initiatives, guidelines and tools focus on the monitoring and measure-
ment of sustainability. Sections 2.2.1 and 2.2.2 present literature re-
views of these articles, sustainability initiatives, guidelines and tools
with the purpose of developing a sustainability aspects framework
based on the sustainability criteria and indicators that are identified.
Further information about the methodology is provided in chapter 3.
Finally, the concept of materiality analysis is outlined.

2.1. Social licence to operate

The term social licence to operate (SLO) was coined by the former

CEO of Placer Dome while speaking at a World Bank Forum in 1997
(Boutilier et al., 2012). The SLO hints at the direction a mining com-
pany's CSR practice needs to take to enable it to obtain government
permission (or permits) and ‘social permission’ to operate. The SLO as a
concept is both praised and criticized. The most common definition of is
that it is allocated when mining projects are considered to have com-
prehensive, ongoing approval and/or acceptance by society to conduct
their activities (Prno and Slocombe 2012), which implies that a com-
pany needs to go above and beyond the legal and regulatory require-
ments (Lesser et al., 2017). The critique against the SLO concept is that
it is a cynical attempt by industry to reduce resistance to a company's
activities, rather than increase its engagement in long-term develop-
ment (Owen and Kemp, 2013) and gain acceptance and approval from
stakeholders that can affect its profitability (Moffat and Zhang, 2014).
In addition, the SLO is criticized for mainly focusing on the social di-
mension of mining projects and for paying less attention to the en-
vironment (Pedro et al., 2017). According to Gunningham et al. (2004),
the SLO is best understood as local stakeholders’ and broader civil so-
ciety's demands and expectations for how a business should operate.
This focus on expectations aligns with Harvey's (2011) view that the
SLO is a process of industry fitting in and adapting to the prevailing
social norms. As society is now more concerned about the way re-
sources are used, any practices that are deemed inadequate (or un-
acceptable) are unlikely to receive a SLO (Moffat et al., 2016). If an
industry's or operation's SLO is rooted in the beliefs and perceptions of
the local community and other relevant stakeholders, it can therefore
only be granted by them (Boutilier and Thomson, 2011; Parsons and
Moffat, 2014). When companies realize the importance of acquiring
social acceptance, they incorporate the SLO into their sustainability
reports (Bice, 2014). The industry has recognized that it must operate in
a more responsible manner if it wants to prevent a community stopping
or hindering a project. As every relationship between a company and its
stakeholders is different, the SLO is highly contextual (Prno, 2013). In
order to meet society's expectations and obtain the SLO, companies
must adapt to the needs, concerns and expectations of stakeholders
(Bice, 2014). From the industry point of view, CSR can be seen as a
means of achieving the SLO, although it is difficult to say when the SLO
is gained (Tuulentie et al., 2019). Saenz (2018) argues the importance
of mining companies considering the context in which they operate
when choosing the right CSR strategy for obtaining a SLO. The mining
industry pays a lot of attention to its social and environmental impacts
by practicing CSR (Jenkins, 2004). In general, increased public parti-
cipation during the planning and early stages of a mine's life will po-
sitively impact the community's perceptions of environmental and so-
cial issues (Booth and Halseth, 2011; Moffat and Zhang, 2014).
Industries that utilize natural resources are more likely to have en-
vironmental policies and a written code of ethics, a sense of social re-
sponsibility (Reichert et al., 2000) and provide environmental and so-
cial disclosure (Jenkins and Yakovleva, 2006). Thus, the SLO is more
about power relations and CSR more about business practices
(Tuulentie et al., 2019). Nevertheless, there is still a need for research
on how CSR is applied or can be applied in a mining context
(Rodrigues and Mendes, 2018).

2.2. CSR practice

CSR is often defined as the integration of social and environmental
concerns in a company's business operations and its interactions with
stakeholders (Dahlsrud, 2008). The concept of CSR has flourished in the
last twenty years (Ashrafi et al., 2020). CSR research is comprehensive
and focuses, among other things, on CSR strategy, supply chain man-
agement, various forms of self-regulation and disclosures of social and
environmental impacts (Michelon et al., 2015). Examples of the latest
research are presented by Ashrafi et al. (2020), who explore why and
how CSR is integrated into business strategic decisions and operation
processes in order to improve the company's viability.
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Michelon et al. (2015) study different CSR reporting practices. How-
ever, the concept of CSR is applied differently from one company to
another or from one geographical area to another (Farcane et al., 2019).
The extraction of natural resources has had a long-term environ-

mental and social impact all over the world (Moran et al., 2014). Sta-
keholders, with their needs and expectations, are often found in the
local community. The mining industry has experienced increased sta-
keholder pressure over the last twenty years, which means that stake-
holders now have more specific views about what these ‘social and
environmental concerns’ should consist of (Mele, 2008; Kapelus, 2002).
As a result, the mining industry is in the forefront regarding CSR
(Ranängen and Zobel, 2014a). Mineral related environmental conflicts
and natural resource management conflicts can lead to intense discus-
sions about the legitimacy of the mining industry and its place in so-
ciety (Sairinen et al., 2017). The way in which CSR is applied by
companies is of major importance for increased social acceptance,
which in the end may enable the mining company to obtain a SLO
(Farcane et al., 2019). Hence, the mining industry needs to create value
for its stakeholders in order to gain social acceptance and obtain a SLO
(Ranängen and Lindman, 2018). By understanding the local community
and using its input for decision-making, the mining industry can de-
velop its CSR practice further (Thorén Hedin and Ranängen, 2017). In
the next section the stakeholders’ ‘needs and expectations’ and the in-
tegration of ‘social and environmental concerns’ in a company's busi-
ness operations are discussed further. This is done by identifying the
sustainability criteria and indicators (sustainability aspects) in the
academic articles and sustainability initiatives, guidelines and tools that
have been studied.

2.2.1. Sustainability criteria and indicators in academic articles
Azapagic (2003) developed a sustainability indicator framework as

a tool for performance assessment and improvements specifically for
metallic, construction and industrial minerals. This framework consists
of economic, environmental, social and integrated indicators. Azapagic
and Perdan (2010) modified and used this framework to develop a
systematic and structured incorporation of sustainability thinking into
corporate practice. Worrall et al. (2009) developed a sustainability
criteria and indicator framework to suit the particular needs of legacy
mine land, i.e. land that has been mined and is now being used for
another purpose, or is orphaned, abandoned or derelict and in need of
remedial work. Their framework consists of 14 criteria and 72 in-
dicators. In their study, Falck and Spangenberg (2014) described a
practical process of indicator development and testing. The objective
was a stakeholder-need driven process for indicator development and
for the selection of techniques to support these indicators. They pre-
sented 59 indicators in 11 categories. Lodhia and Martin (2014) de-
veloped corporate sustainability indicators from data in annual and
sustainability reports instead of focusing on generalized indicators.
Their article argues that the use of these indicators would help the
management of a company to inform stakeholders about corporate
impacts on the environment, climate and broader society.
Marnika et al. (2015) maintained that the set of sustainability in-
dicators developed in previous research needed to be complemented
with indicators tackling issues associated with protected areas, in-
cluding NATURA 2000 sites. They proposed 36 indicators, categorized
in seven groups, based on parameters related to the mining activities
and the characteristics of protected areas. Chen et al. (2015) developed
a set of measurements and a proposed hybrid method to analyze sus-
tainable development indicators in economic categories under un-
certainty, consisting of 19 indicators covering economic, social and
environmental sustainability. In order to evaluate the sustainability of
the current and proposed coal mining Yaylaci and Düzgün (2016) de-
veloped an indicator-based strategic level sustainability assessment
framework. Their framework is divided into an environmental set with
12 indicators, a social set with 6 indicators and an economic set with 6
different indicators. Yaylaci et al. (2017) proposed a quantitative and

integrated sustainability assessment approach for the mining sector that
could be applied at project- and strategic levels. Here, environmental,
social and economic indicators are assessed from a bottom up and a top-
down perspective. These are basically the same indicators as in the
study presented by Yaylaci et al. (2016). Ranängen and Lindman (2017)
developed sustainability criteria guidelines for the Nordic mining in-
dustry. Their sustainability criteria are prioritized and structured in the
areas of corporate governance, fair operating practices, economic as-
pects, human rights, labor practices, society and the environment.
Kopacz et al. (2017) developed an integrated model and assessed the
level of sustainable development in the Polish mining industry from
three important perspectives: economic, environmental and social. A
total of 24 indicators were included. Sustainable development in poorer
countries requires effective frameworks to ensure the balanced con-
sideration of social, economic and environmental dimensions. Diaz-
Sarachaga et al. (2017) therefore developed a framework consisting of
23 sustainability criteria in the areas of management, society, en-
vironment and economy. The analysis and results from the review and
the identification of sustainability criteria and indicators in these aca-
demic articles are presented in Appendix I.

2.2.2. Sustainability criteria and indicators in sustainability initiatives,
guidelines and tools
Several sustainability initiatives, guidelines and tools are available

for addressing a large number of sustainability criteria and indicators.
They have different senders and represent different groups of stake-
holders. Government partnership with business is represented by a
number of initiatives from the United Nations (UN), for example the
Global Goals for Sustainable Development (SDGs), the Global Compact,
the Universal Declaration of Human Rights, the Convention Against
Corruption and the Guiding Principles on Business and Human Rights.
The 17 SDGs were adopted by world leaders in 2015 with the common
aim of ending poverty, combatting inequality and addressing the urgency
of climate change (UN, 2015). According to Monteiro et al. (2019), there
are several ways of achieving the SDGs in the mining sector, such as in
the promotion of jobs and contributing to the reduction of poverty and
hunger. However, this means that the mining sector's existing CSR and
stakeholder engagement strategies need to have a greater focus on
human development (Yakovleva et al., 2017). The strategy of the UN
Global Compact is to drive business awareness and action in support of
achieving the SDGs by 2030. Businesses are asked to commit to ten
principles that promote corporate sustainability through fundamental
responsibilities in the areas of human rights, labor, the environment and
anti-corruption (UN, 2020). The principles derived for example from the
Universal Declaration of Human Rights cover fundamental human rights
to be universally protected (UN, 1948), while the Convention Against
Corruption, which is a legally binding universal anti-corruption instru-
ment, includes bribery, trading in influence, abuse of functions and
various acts of corruption in the private sector (UN, 2004).
In 1998, the International Labor Organization (ILO) adopted the

Declaration on Fundamental Principles and Rights at Work, which
commits member states to respect and promote principles and rights in
the following four categories: freedom of association and the right to
collective bargaining, the elimination of forced or compulsory labor,
the abolition of child labor and the elimination of discrimination in
respect of employment and occupation (ILO, 1998). The organization
for Economic Co-operation and Development (OECD) established in-
ternational standards and solutions to a range of social, economic and
environmental challenges. The Principles of Corporate Governance and
the Guidelines for Multinational Enterprises are two examples. The
Principles of Corporate Governance focus on publicly traded companies
with the stated aim to “support economic efficiency, sustainable growth
and financial stability” (OECD, 2015). The Guidelines for Multinational
Enterprises consist of recommendations for responsible business con-
duct in a global context covering disclosure, human rights, employment
and industrial relations, the environment, anti-corruption, science and
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technology, competition and taxation (OECD, 2011). Ranängen and
Zobel (2014b) state that the mining sector has aligned its operations
with a number of initiatives developed by the UN, ILO and OECD.
However, research on the implementation and practice of the same are
scarce (Ranängen and Zobel, 2014b).
Business associations and other organizations have also developed

several sustainability initiatives addressing several sustainability cri-
teria and indicators. Launched in 2003, the Extractive Industries
Transparency Initiative (EITI) is now a global standard for good gov-
ernance and transparency in the extractive sectors. Rustad et al. (2017)
argue that the EITI has been fairly successful in reaching some of the
operational goals, such as setting up standards for auditing, reporting
and civil society involvement in multi-stakeholder groups.
The Mining Association of Canada (MAC) promotes a strong, sus-

tainable mining industry in Canada. The commitment is called Towards
Sustainable Mining (TSM) and provides protocols for addressing bio-
diversity, tailings management, crisis management, safety and health,
energy/GHGs and community engagement. These TSM protocols have
also been adapted and adopted in Finland. The implementation of the
Finnish TSM standard has been studied by Ruokonen (2020), who ar-
gues that such sustainability initiatives play an important role in
guiding mining companies towards improved environmental perfor-
mance. Her research also shows that top management commitment,
adequate resource allocation and a functioning management system
with an emphasis on communication and stakeholder engagement are
essential to support implementation.
The International Council on Mining & Metals (ICMM) is an inter-

national business organization that is committed to a safe, fair and
sustainable mining and metals industry. ICMM advocates mining prin-
ciples in the subjects of ethical business, human rights, risk manage-
ment, health and safety, environmental performance, conservation of
biodiversity, responsible production, social performance and stake-
holder engagement. The World Business Council for Sustainable
Development (WBCSD) is a global business organization that aims to
accelerate the transition to a sustainable world. Programmes and pro-
jects are run in the fields of circular economy, cities and mobility, cli-
mate and energy, food and nature, redefining value and people. The
Carbon Disclosure Project (CDP) is an international organization fo-
cusing on investors, companies and cities taking action to build a sus-
tainable economy by measuring and understanding environmental im-
pact. Rankin et al. (2011) state that increasing business awareness of
human-induced global warming and climate change has changed dis-
closure behavior associated with GHG emissions. Their study shows
that the mining industry is at the forefront when it comes to voluntary
disclosure of GHG and has a higher corporate governance quality
(Rankin et al., 2011).
Various CSR principles, standards and tools have also been devel-

oped to address a large number of sustainability criteria and indicators.
One established example is the non-profit organization Global
Reporting Initiative (GRI) that helps businesses and governments
worldwide to understand and communicate the impact on critical sus-
tainability issues. GRI has developed a framework of economic, en-
vironmental and social (labor practices and decent work, human rights,
society and product responsibility) aspects. The GRI framework has
achieved a dominant position in the mining industry (Skouloudis et al.,
2009) and is supplemented with a mining and metals sector disclosures
document covering key aspects of sustainability performance that are
meaningful and relevant to that particular sector. However,
Fonseca et al. (2014) argue that sustainability reporting has to be im-
proved and based on a better understanding of context, scales, long-
term effects (legacy), interactions, trade-offs and synergies in order to
be more useful.
Management systems are strategic organizational tools that con-

tribute to effective ways of working and help to achieve a company's
main objectives. There are several standards for management systems
targeting different areas. The standards relevant for CSR are ISO 14001

for environmental management, ISO 50001 for energy management,
OHSAS 18001 for occupational health and safety management, ISO
9001 for quality management, ISO 31000 for risk management, SA
8000 for fair treatment of workers, AA1000 for accountability, SGE-21
for ethical and social responsibility and ISO 26000 as guidance for
social responsibility. Management systems based on international
standards are advantageous for implementing CSR (Castka et al., 2004;
Esquer-Peralta et al., 2008; Rocha et al., 2007) and have been widely
used in the Nordic mining industry (Ranängen and Lindman, 2017).
More information about the review of the sustainability initiatives,

guidelines and tools can be found in Appendix II.

2.2.3. Materiality analysis
A materiality analysis enables companies to identify the most relevant

issues that their sustainability report must address (Bellantuono et al.,
2018). Over time, the concept of ‘materiality’ has become central to
sustainability assessments. For example, it is essential in the GRI frame-
work, which is one of the most recognized sustainability assessment and
reporting frameworks (GRI, 2015). The aim of a materiality analysis
is to place issues on a spectrum from less to more important
(Whitehead, 2017). The concept of materiality comes from the accounting
field, where it is vital for the production of financial reports and accounts
and is used to determine whether an aspect is significant enough to be
included in a financial report. When addressing the materiality of sus-
tainability aspects, materiality is used to determine the relevance and
significance of an aspect to an organization and its stakeholders
(AccountAbility, 2011; GRI 2015). Hence, even though financial and
sustainability materiality involves identifying the most important issues,
or the so-called material topics, they differ with regard to their intended
audiences.
Companies have used the materiality analysis approach as a legitimate

tool to determine material aspects. However, all sustainability aspects do
not have the same relevance for different companies and their stake-
holders (Bellantuono et al., 2018) and, as the quality of the analysis seems
to vary, no standardized framework exists (Hsu et al., 2013). Depending
on which sub-sector the company belongs to, the company's character-
istics in terms of size, business model, location, ownership and social and
cultural context mean that some become more relevant than others
(Calabrese et al., 2016). In order to identify the relevant aspects, orga-
nizations should implement participatory processes that engage stake-
holder engagement (Zhou, 2011).GRI (2015) emphasizes the importance
of including stakeholders as a reporting principle for defining report
content and that this can serve as a tool for understanding the expecta-
tions and interests of interested parties and their information needs.
However, the kinds of methods that engage stakeholders and support
them in their identification of material aspects are still unclear. Various
methods for evaluating the significance of sustainability aspects have
been proposed in the literature. For example, Calabrese et al. (2016)
suggest a method based on the fuzzy Analytic Hierarchy Process for
prioritizing sustainability aspects and indicators and creating list of ma-
terial aspects for a particular organization to include in its sustainability
report. Bellantuono et al. (2016) illustrate a method for a quantitatively
structured approach that is rooted in decision-making techniques for
multiple attribute groups in order to support stakeholders' engagement in
a materiality analysis. Both these articles deal with the prioritization of
aspects in general. Bellantuono et al. (2018) emphasize the importance of
identifying a list of aspects that are important for companies in a specific
sector and therefore scrutinize the agri-food sector in detail. In line with
Bellantuono et al. (2018), this article focuses on a specific sector - the
mining sector.
Whitehead (2017) and Beske et al. (2019) have developed the ma-

teriality analysis methodology for prioritizing sustainability aspects
with a view to guiding sustainability assessment and strategy. Here,
each sustainability aspect is evaluated in relation to the “importance to
the organization” and the “importance to stakeholders” in order to
conclude materiality and priority. Thereafter, the assessment is plotted
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on a two-axis chart to show how to prioritize sustainability aspects (see
Fig. 1).
On the horizontal axis in Fig. 1, the importance of the aspects for

business success are plotted, and the ‘importance to stakeholders’ is
plotted on the vertical axis. According to this method, the aspects that
are found in the upper left-hand corner indicate the aspects that are
important for stakeholders but are of little importance for the company.
Aspects in the lower right-hand corner of the chart represents aspects
that are found to be very important for the company but are of little
importance for the stakeholders. The lower left-hand corner of the chart
indicates that the aspects have relatively little importance for both the
stakeholders and the company. Lastly, aspects in the upper right-hand
corner represent those that are very important for both the stakeholders
and the company and, consequently, according to the theory, those that
the company should prioritize. Hence, in this phase of the multiple case
study the data from the interviews and surveys, the workshops and the
reviews are brought together in a materiality analysis, which then
makes the prioritization of sustainability aspects possible.

3. Methodology

A multiple case study was chosen as a research method. Case studies
are relevant for issues requiring a comprehensive and detailed de-
scription of a phenomenon (Yin, 2014) because they allow the re-
searcher to study social phenomena in actual contexts (Miles and
Huberman, 1994; Yin, 2014). The Nordic mining company X was se-
lected as the case company due to its sustainability reporting, high CSR
profile, local context and interesting field competencies, such as metals
recycling with core competencies in the fields of exploration, mining,
smelting and metals recycling. The company operates in several mining
areas, two of which are included in this case study. The study was
carried out at a strategic and operational level. Case 1 focuses on the
strategic level and is represented by the management team of Company
X. Cases 2 and 3 focus on the operational level, which is represented by
the management teams at Mine 1 and Mine 2.

3.1. The sustainability aspect matrix

A sustainability aspect matrix was produced on the basis of previous
research (Ranängen and Lindman, 2017; Ranängen, 2015;

Ranängen and Zobel, 2014b; Raufflet et al., 2014). The matrix is based
on reviews of the current guidelines, tools and sustainability initiatives
that are relevant in the mining industry at large and on the sustain-
ability initiatives that were implemented by the company voluntarily.
The latter initiatives, guidelines and tools were identified by studying
the company's website and the last three annual reports. The purpose
with the review was to identify sustainability aspects in the doc-
umentation presented in Table 1. The analysis and the results from the
review are presented in Appendix I.
A literature review was conducted to identify the relevant research

on sustainability criteria and indicators for the mining industry. A re-
view like this is essential for acquiring an understanding of a topic,
what has been discovered about it, how it has been researched and
what the main issues are (Hart, 1998). The search for literature took
place in autumn 2017 and was conducted in Scopus, Google Scholar
and the Web of Science databases using keywords, article titles and
abstracts. Abstracts and literature titles were printed out from each
search/database and irrelevant literature and duplicates were rejected.
Examples of irrelevant literature are a focus on ‘text mining’ or ‘soil
nutrient mining’. Only journal articles were included. Some of the ar-
ticles were found by scrolling through the reference lists in the pre-
viously identified texts. The entire procedure resulted in 12 scientific
articles.
The identified sustainability initiatives, guidelines and tools and the

scientific articles have different approaches and include different

Fig. 1. The two-axis chart on how to prioritize sustainability aspects (inspired
by Whitehead, 2017 and Beske et al., 2019).

Table 1
The sustainability initiatives, guidelines and tools and the scientific articles that
were reviewed.

Sustainability initiatives, guidelines and tools
Global Goals for Sustainable Development
UN Global Compact
ILO Declaration on Fundamental Principles and Rights at Work
UN The Universal Declaration of Human Rights
UN Convention against Corruption
UN Guiding Principles on Business and Human Rights
OECD Principles of Corporate Governance
OECD Guidelines for Multinational Enterprises
The Extractive Industries Transparency Initiative. The EITI Principles
The Mining Association of Canada. TSM Guiding Principles
International Council on Mining & Metals. Sustainable Development Framework
World Business Council for Sustainable Development. How we drive sustainable

development
The Voluntary Principles on Security and Human rights
Global reporting initiative (GRI)
GRI. Mining and metals supplement
AccountAbility 1000
Social Accountability 8000
ISO 14001 Environmental management systems
ISO 26000 Guidance on social responsibility
OHSAS 18001 Occupational health and safety management systems - requirements
SGE-21. Forética. Ethical and socially responsible management system
UNE 22470 Sustainable mining management indicators
ISO 50001 Energy management systems
ISO 9001:2015 Quality management systems - requirements
The conflict free gold standard. World gold council.
ISO 31000 Risk management standard
Carbon disclosure project
Finnish TSM standard
Academic literature on sustainability criteria, aspects and indicators
Ranängen and Lindman (2017)
Yaylaci and Düzgün (2017)
Yaylaci and Düzgün (2016)
Worrall et al. (2009)
Kopacz et al. (2017)
Diaz-Sarachaga et al. (2017)
Chen et al. (2015)
Lodhia and Martin (2014)
Falck and Spangenberg (2014)
Azapagic and Perdan (2010)
Marnika et al. (2015)
Azapagic (2004)
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sustainability aspects. The sustainability initiatives, guidelines and
tools and the scientific articles that were reviewed are listed in Table 1.
A sustainability aspect matrix was developed based on the identified
aspects. The sustainability aspect matrix was then used as a basis for the
formal survey guide, see columns 1 and 2 in Tables 4 to 10. The survey
guide was used for the data collection via workshops (see Section 3.2)
and the stakeholder interviews and survey (see Section 3.3).

3.2. Workshops

Case study data was collected via workshops and provides a richness
of insight that could not have been gained in other ways (Whyte, 1991).
The management groups assessed the importance of the sustainability
aspects in the matrix for business success (Beske et al., 2019). The
management groups were asked to value the importance on a scale from
1 to 5, where 1 was ‘not important’ and 5 was ‘very important’. More
information about the workshops and the respondents is provided in
Table 2.

3.3. Structured interviews and stakeholder surveys

Case study data was also collected through structured interviews
and a survey targeting the company stakeholders. A formal survey
guide was developed based on the sustainability aspects in the sus-
tainability aspect matrix. We used the EvaSys survey tool and con-
structed an online-survey. The same survey guide was used both for the
structured interviews and the survey. Each management group (cases 1,
2 and 3) provided a list with contact information for their respective
stakeholders. The identified stakeholder groups were the media, NGOs,
Sami, competitors, research/education, business associations, land-
owners, regulators, local associations, tourism, infrastructure, trade
unions and suppliers. The stakeholders had the opportunity to choose if
they wanted to be contacted by phone for an interview or answer the
survey through a link sent to them by email. The interviews were
conducted by telephone during May-September 2018. The employees
were contacted via e-mail in June 2018 with information about the
research project and a link to the survey. The citizens in the local so-
ciety received information about the project via local newspapers and
an advertisement supplement in which the link to the survey was
published.
The aim of the survey was again to determine the ‘significance to

stakeholders’ in terms of how important the sustainability aspects in the
sustainability aspect matrix are for them. The stakeholder survey and
interviews were addressed to the listed stakeholders as provided by the
management groups in cases 1, 2 and 3. The interview guide and the
survey consisted of questions that were formulated as claims related to
different aspects of sustainability, which the respondents were asked to
rank on a scale from 1 to 5 based on their perceived importance, where
1 was ‘not important’ and 5 was ‘very important’. A total of 114 re-
sponses were received. After deleting five responses that were either
blank or incomplete, 109 responses remained. The responses were di-
vided between countries and stakeholder groups as presented in
Table 3.
The mixed stakeholder groups (the media, NGOs, Sami, competitors,

research/education, business associations, landowners, regulators, local
associations, tourism, infrastructure, trade unions and suppliers) that

remained after excluding ‘employees’ and ‘municipality citizens’ are
called ‘stakeholders’, with a response rate of 41%. The response rate for
‘employees’ and ‘municipality citizens’ cannot be estimated because the
number of personnel varied over the time period and the number of
citizens who saw the advertisement in the newspaper and responded to
the survey is unknown. However, it is reasonable to assume that the
response rate was low.
The data generated by the stakeholder survey and interviews was

merged into one dataset. This was because in several cases the man-
agement groups suggested the same stakeholders and we only wanted
to contact them once, and also because the number of responses in
many of the different stakeholder groups were too few to be able to
draw statistical, relevant and significant conclusions.

3.4. Determination of materiality

The last case study step is inspired by the works of
Whitehead (2017) and Beske et al. (2019) as they developed the ma-
teriality analysis methodology for prioritizing sustainability aspects to
guide sustainability assessment and strategy. The intention of a mate-
riality analysis is to place issues in a range from less to more important.
Here, each sustainability aspect is evaluated in relation of “importance
to the organization” and “importance to stakeholders” in order to
conclude materiality and priority. Thereafter, the assessment is plotted
on a two-axis chart in order to give a picture of how to prioritize sus-
tainability aspects.
Hence, in this phase of the multiple case study the data from the

interviews and surveys, the workshops and the reviews, are brought
together into a materiality analysis and the prioritization of sustain-
ability aspects is thereby possible.

4. Results

The sustainability aspect matrix based on the review of existing
sustainability initiatives, guidelines and tools and the literature review
of scientific articles is presented in Sections 4.1 and 4.3. Company X's
and the identified stakeholders’ evaluations of sustainability aspects are
presented in Sections 4.2 and 4.3. Finally, based on previous sections
the materiality analyses are presented in Section 4.4.

4.1. The sustainability aspect matrix

The sustainability aspect matrix was generated based on the review
of existing sustainability initiatives, guidelines and tools and the lit-
erature review of scientific articles. Some of the sustainability in-
itiatives, guidelines and tools is concentrated on one single topic, for
instance the ISO 14001 for environmental management and United

Table 2
General information about the workshops.

Action Level Case Respondents Time (h) Date

WS1 Operational Case 2 Management group – Mine 1 2,5 9 Feb 2018
WS2 Strategic Case 1 Management group – Company X 4 20 March 2018
WS3 Operational Case 3 Management group – Mine 2 5 27 March 2018
WS4 Operational Case 2 Management group – Mine 1 1 30 May 2018
WS5 Strategic Case 1 Management group – Company X 1,5 21 August 2018

Table 3
Demographics of the respondents.

Respondents by country Respondents by affiliation

Country 1 46 Stakeholders 48
Country 2 63 Employees 45
N = 109 Municipality citizens 16
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Nations Universal Declaration of Human Rights. Others include several
topics, e.g. the GRI framework, the UN's Global Compact, or ISO 26000.
Additional sustainability aspects were found through the literature re-
view regarding relevant research on sustainability criteria and in-
dicators for the mining industry. The identified aspects were categor-
ized into the subsequent core subjects: the environment, labor
practices, economic aspects, human rights, fair operating practices,
product responsibility, society, and corporate governance. The identi-
fied aspects were listed and described under each core subject, see
columns 1 and 2 in Tables 4-10).
The sustainability aspect matrix was then used as a basis for the

assessment that is described in Section 3.2 and the stakeholder inter-
views and survey described in Section 3.3. The results from the work-
shops, survey and interviews are presented below.

4.2. Assessment of the importance of the sustainability aspects for business
success

The significance of stakeholders’ needs and expectations (i.e. the
aspects in columns 1 and 2 in Tables 4-10) to the organization was
valued by the importance of the aspect for business success
(Whitehead, 2017; Beske et al., 2019) on a scale from 1 to 5, where 1
was ‘not important’ and 5 was ‘very important’.
In case 1, the core subjects ethical conduct, respect for human rights

and the environment (in that order) are the most important. Generally,
the management group in case 1 evaluated societal sustainability re-
latively low, with exception of geotechnical hazards and accidents, and
health impacts. This group also estimated the economic aspects rela-
tively low. In case 2, the core subjects of the environment, corporate
governance and ethical conduct were evaluated as the most important.
Generally, the management group in case 2 evaluated the sustainability
aspects of human rights and society as less important for business
success, with the exception of resettlement of community/households,
health impacts, geotechnical hazards and accidents. The management
group in case 3 evaluated the core subjects of corporate governance,
labor practices, ethical conduct and the environment (in that order) as
the most important. A more detailed view of the evaluation is presented
in Figs. 2-8 where all the business units are presented.
As seen in Fig. 2, complying with the law, regulations and ‘risk

management’ are considered as very important aspects in all three
cases. However, the importance of disclosure has been perceived dif-
ferently.

As seen in Fig. 3, the management groups considered ‘anti-corrup-
tion’ and ‘property rights’ as very important aspects in all three cases.
The management group in case 1 also regarded responsible political
involvement as very important.
As seen in Fig. 4, ‘economic performance’ was considered the most

important aspect in the core subject of economic aspects. Here it is clear
that the social-related economic aspects were regarded as less im-
portant: see ‘direct job creation’, ‘indirect job creation’, ‘indirect eco-
nomic impact’ and ‘local wealth creation’.
As seen in Fig. 5, in general the core subject of ‘human rights’ was

regarded as fairly irrelevant. This fact is discussed in the last section. In
more detail, the different units evaluated the aspect ‘non-discrimina-
tion’ very differently. ‘Cultural values’ were evaluated as less important.
As seen in Fig. 6, the aspect ‘occupational health and safety’ was

regarded as very important in all three cases and especially in country
1. The aspects with the lowest rating were promoting the ‘diversity’ of
the workforce and allowing ‘national and religious traditions and cus-
toms’. These were perceived as less important for business success.
As seen in Fig. 7, the aspects ‘health impacts’ in society and ‘geo-

technical hazards’ were regarded as very important aspects by all the
management groups. For the other aspects the perceived importance
varied between the cases and the aspects. However, in general the as-
pects of ‘culture and art’, ‘employment creation’ and so on were re-
garded as being of less importance for business success.
As seen in Fig. 8, the aspects ‘resource use of materials’, ‘land use’,

‘effluents to water’, ‘waste’ and ‘closure/rehabilitation’ were regarded
as very important aspects for business success in all three cases. How-
ever, the aspect ‘ecosystem services’ was regarded as less important.

4.3. Interview and survey results

Case study data was also collected through structured interviews
and a survey targeting employees and citizens in the local society. As
most of the respondents rated all the aspects as ‘very important’, a
simple mean and standard deviation inspection highlights which
questions differ from others. Here, the mean value is the average of the
values in a set of observations. The standard deviation is a measure that
is used to quantify the amount of variation or dispersion of a set of data
values. A low standard deviation indicates that the data points tend to
be close to the mean of the set, while a high standard deviation in-
dicates that the data points are spread out over a wider range of values.
A more detailed view of the stakeholders’ evaluations is presented in

Table 4
The evaluation of sustainability aspects in the core subject of the environment.

Core subjects and sustainability aspects Description Stakeholder Grade 1–5
1. The environment Mean Std.Dev

1.1 Resource use of materials Efficiency in the use of materials to reduce the environmental impact. 4.5 0.7
1.2 Resource use of energy Energy use and efficiency, use of fossil fuels and renewable. 4.5 0.7
1.3 Resource use of water Water use and efficiency. 4.8 0.5
1.4 Land use Land requirements for mineral-related activities. Using land sustainably. 4.5 0.8
1.5 Emissions to air Emissions to air of pollutants such as metals, VOCs, sulfur oxides, nitrogen oxides, dioxins, particulates and

ozone-depleting substances.
4.6 0.7

1.6 Effluents to water Direct, intentional or accidental discharges into water bodies. 4.8 0.5
1.7 Waste Tailings management. Responsible waste management seeks avoidance of waste through source reduction,

reuse, recycling and reprocessing, waste treatment and waste disposal.
4.8 0.5

1.8 Toxic and hazardous chemicals and
materials

The use and disposal of toxic and hazardous chemicals and materials. 4.7 0.6

1.9 Transport 4.3 0.9
1.10 Ecosystem services Valuing, protecting and restoring ecosystem services. 4.4 0.7
1.11 Biodiversity Valuing and protecting biodiversity. The extent to which the extractive activities affect habitats and

species.
4.3 0.9

1.12 Climate change mitigation and
adoption

Minimizing GHG emissions and planning for a changing climate. 4.4 0.9

1.13 Closure and rehabilitation Pace of restoration and the level of commitment to rehabilitation. 4.5 0.8
1.14 Recycling For example the recycling of metals. 4.6 0.6
Mean value 4.5 0.5
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column 3 in Tables 4-10.
As seen in Table 4, the stakeholders considered many of the en-

vironmental aspects to be very important. The environment has a mean
value of 4.5 and a standard deviation of 0.5. The most important sus-
tainability aspects in this core subject are ‘resource use of water’, ‘ef-
fluents to water’, ‘waste management’ and ‘toxic and hazardous che-
micals and materials’. For more information see Table 4, below.
Labor practices have a mean value of 4.2 and a standard deviation

of 0.6. The most important sustainability aspects in this core subject are
‘remuneration’ and ‘equality’. The aspect ‘national and religious tradi-
tions’ was evaluated as less important, see Table 5.
The stakeholders considered the core subject of economic aspects as

important. Economic aspects has a mean value of 4.2 and a standard
deviation of 0.7, see Table 6
The stakeholders considered many of the aspects in the core subject

of ethical conduct as important. Ethical conduct has a mean value of 4.4

and a standard deviation of 0.6. The stakeholders considered ‘anti-
corruption’ to be the most important aspect. For more information, see
Table 7.
The core subject of human rights contained aspects that the stake-

holders regarded as very important, such as ‘child labor’, and ‘forced or
compulsory labor’, ‘non-discrimination’ and ‘civil and political rights’.
‘Human rights’ has a mean value of 4.5 and a standard deviation of 0.5.
This indicates that the stakeholder groups had a rather consistent view
of the aspects in this core subject. On the other hand, when it comes to
the aspect ‘indigenous rights’ the standard deviation is high. This de-
viation could be explained by the fact that different stakeholder groups
can have strong, opposite opinions. For more information, see Table 8.
The core subject of society has a mean value of 4.2 and a standard

deviation of 0.5. In general, the stakeholders regarded the aspects in
this core subjects as important. However, the aspect ‘geotechnical ha-
zard and accidents’ were evaluated as very important. ‘Culture and art’,

Fig. 2. The evaluation of sustainability aspects in the core subject of corporate governance.

Fig. 3. The evaluation of sustainability aspects in the core subject of ethical conduct.
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‘technology development’ and ‘social investment’ were regarded as the
least important aspects by the stakeholders. For more information, see
Table 9.
The last core subject is corporate governance. Corporate governance

has a mean value of 4.5 and a standard deviation of 0.4. The stake-
holders considered ‘respect for the rule of law’ and ‘international norms
of behavior’ as very important. For more information, see Table 10.
In general, the stakeholders regarded all the sustainability aspects as

important, with a mean value above or equal to 3.1. Very important
aspects, with a mean value above or equal to 4.7 were found in six out
of seven core subjects. In the core subject of the environment, ‘effluents
to water’, ‘resource use of water’, ‘waste management’ and ‘toxic and
hazardous chemicals and materials’ were regarded as very important. In
the core subject of labor practice, ‘remuneration’ and ‘equality’ were
regarded as very important. In the core subject of human rights, ‘child
labor’, ‘forced or compulsory labor’, ‘non-discrimination’ and ‘civil and
political rights’, and in the core subject of ethical conduct, ‘anti-

corruption’ were regarded as very important. In the core subject of
society ‘geotechnical hazards and accidents’ and in the core subject of
corporate governance ‘respect for international norms of behavior’ and
‘respect for the rule of law’ were regarded as very important. A majority
of the aspects have a low variance, i.e. stakeholders had a consistent
view of the importance of the aspects. None of the economic aspects
were evaluated as very important.
The least important aspects according to the stakeholders were in-

direct economic impacts (economic aspects), ‘culture and art’ (society),
‘national and religious traditions’ and ‘diversity’ (labor practices). All
these aspects are characterized by a slightly higher variance, thereby
indicating some disagreement between stakeholders.

4.4. Materiality analysis

Three materiality analyses were developed from the result of the
estimated importance of stakeholders’ needs and expectations for

Fig. 4. The evaluation of sustainability aspects in the core subject of economic aspects.

Fig. 5. The evaluation of sustainability aspects in the core subject of human rights.
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business success (Whitehead, 2017) from the management groups in
cases 1, 2 and 3 and the result from the stakeholder survey and inter-
views. First, the result from case 1 is visualized in Fig. 9. The strategic
management group and their stakeholders evaluated the aspects in a
similar fashion, as illustrated in the upper right-hand corner. The
management group regarded the ‘equality in society’, ‘recycling of
metals’, ‘economic, social and culture rights’, ‘technology development
and access’, community safety’, ‘culture and art’, as ‘not relevant’,
whereas the stakeholders regarded these aspects as important.
Second, the result from case 2 (operational level) is visualized in

Fig. 10. When comparing the materiality analysis from cases 1 and 2,
more aspects occur in the upper left corner of the materiality analysis
for case 2 (operational level). For the aspect of social acceptance, this
could be important. The aspect ‘equality’ was perceived by the man-
agement group as ‘not relevant’, whereas this aspect was highly re-
levant to the stakeholders. This is discussed in more detail in the next
section.
Third, the materiality analysis for case 3 (operational level) is vi-

sualized in Fig. 11. The figure shows that there are more aspects in the

upper left-hand corner than in case 1 (strategic level), but fewer than in
case 2 (operational level). Next, the case study results are discussed and
conclusions are drawn.

5. Discussion and conclusions

This article presents a case study focusing on the Nordic mining
industry and its stakeholders, with a view to exploring how a mining
company and its stakeholders evaluate a variety of sustainability as-
pects and describing the similarities and differences between their re-
spective evaluations. The article also explores whether the concept of
materiality analysis can be used as a tool for a company's strategic CSR
practice.
A sustainability aspect matrix was developed based on aspects found

in scientific articles, sustainability initiatives, guidelines and tools. The
management groups and the company's stakeholders evaluated the as-
pects in the matrix. The stakeholders evaluated the aspects based on
perceived importance and the company on business success. The com-
pany considered ‘land use’, ‘effluents to water’, ‘waste management’,

Fig. 6. The evaluation of sustainability aspects in the core subject of labor practices.

Fig. 7. The evaluation of sustainability aspects in the core subject of society.
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‘mine closure and rehabilitation’, ‘occupational health and safety’, ‘anti-
corruption’, ‘health impacts’ and ‘geotechnical hazards and accidents’ in
the local society, the ‘respect for the rule of law’ and ‘risk assessment’ as
the most important sustainability aspects. The stakeholders considered
the ‘resource use of water’, ‘effluents to water’, ‘waste management’,
‘toxic and hazardous chemicals and materials’, ‘remuneration’,
‘equality’, ‘anti-corruption’, ‘non-discrimination’, ‘geotechnical hazards
and accidents’, the ‘respect for the rule of law’ and ‘international norms
of behavior’ as the most important sustainability aspects. Hence, these
are the most important aspects from a Nordic perspective and according
to Bice (2014) companies must adapt to the needs, concerns and ex-
pectations of stakeholders in order to obtain the SLO.
The materiality analysis in the three cases visualized the similarities

and differences in how the company and the stakeholders evaluated
sustainability aspects in a good way. According to theory, the sig-
nificant sustainability aspects are in the upper, right-hand corners in
Figs. 9, 10 and 11. Nevertheless, if social acceptance is in focus, we also
need to consider the aspects in the upper left-hand corner as important.
According to Gunningham et al. (2004), a company should recognize
the local stakeholders’ and broader civil society's demands and ex-
pectations for how a business should operate in order to obtain the SLO,
i.e. the sustainability aspects in the upper left-hand and right-hand
corners.
The study shows differences between how the management groups

and their respective stakeholders evaluated the various sustainability
aspects. The most plausible explanation is that some aspects can be very
important in society, but of less importance or irrelevant from the

company's point of view or from a Nordic perspective. For example, in
cases 2 and 3 (operational level), both management groups evaluated
‘child labor’ as not being relevant, whereas their stakeholders evaluated
this aspect as very important. The reason for the company's evaluation
of non-relevance could be explained by the fact that strong legislation is
in place against child labor in the Nordic countries to prohibit its use.
However, on an international level, Bansah et al. (2018) observed that
child labor was promoted in artisanal and small-scale mining in Ghana.
André and Godin (2014) also found that thousands of children were
involved in the mining sector in the Democratic Republic of Congo.
Hence, although child labor is a non-issue in a Nordic perspective, the
mining industry needs to ensure that this also applies in its value chain.
According to the World Economic Forum's global gender gap report the
Nordic countries have the highest gender index in the world. This is
probably why company X and mine 2 have evaluated equality in society
as non-relevant. This is most likely also the case for mine 1′s evaluation
of gender equality as a non-relevant aspect. However, Johansson and
Ringblom (2017) state that the Swedish basic industry that constitutes
of forestry and mining are heavily male-dominated, and men constitute
about 85% of all employees. According Monteiro et al. (2019) women
hold only 5% of the employments in the top 500 mining companies in
the world. Therefore gender equality should be an important sustain-
ability aspect for the mining industry in general. More research re-
garding the sustainability aspect gender is needed which is in line with
Rodrigues and Mendes (2018) which argue that gender clearly is an
unexplored issue.
The study also shows differences between how the management

Fig. 8. The evaluation of sustainability aspects in the core subject of the environment.

Table 5
The evaluation of sustainability aspects in the core subject of labor practices.

Core subjects and sustainability aspects Description Stakeholder Grade 1–5
2. Labor practices Mean Std.Dev

2.1 Employment and decent working
conditions

Full and secure employment and decent working conditions. 4.4 0.7

2.2 Training and education Human development and training in the workplace. 4.3 0.8
2.3 Labor/management relations Social dialog between employer and worker. 4.2 0.8
2.4 Occupational health and safety The promotion and maintenance of the highest degree of physical, mental and social wellbeing of workers

and prevention of harm to health caused by working conditions.
4.5 0.8

2.5 Diversity Promote diversity of the workforce. 3.8 1.0
2.6 Remuneration Provide wages and other forms of remuneration in accordance with national laws, regulations or collective

agreements. Equal remuneration for women & men.
4.7 0.7

2.7 Equality Gender equality. 4.7 0.7
2.8 Suppliers and contractors 4.4 0.8
2.9 National and religious traditions Allowing national and religious traditions and customs. 3.1 1.2
Mean value 4.2 0.6
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groups evaluated the sustainability aspects in the matrix. During
workshop discussions it emerged that the management groups inter-
preted the aspects in slightly different ways, which led to these differ-
ences. For future application of our approach, our suggestion is that the
description of the aspects in the matrix should be modified and more
attuned to mining operations and the local context in order to prevent
management groups and stakeholders from interpreting sustainability
aspects differently.
In this study we collected data through structured interviews with

company stakeholders and stakeholder surveys for the evaluation of
sustainability aspects. In this research project, time was a limiting
factor. For future application of our approach, our recommendation is
that companies should conduct in-depth interviews with their key sta-
keholders to make sure that interpretation of the aspects is accurate and
to get more information about the background for the evaluation. This
two-way communication is supported by Tuulentie et al. (2019). Hence,
in-depth interviews will generate a deeper understanding of stake-
holders (Freeman et al., 2007). In that way the company can choose the
right CSR strategy to earn an SLO (Saenz, 2018). According to Mercer-
Mapstone et al. (2018), this will result in stronger relations, improved
perceptions of procedural fairness and trust, and as a consequence re-
sult in social acceptance for the mining. If such interaction takes place
frequently the sustainability aspects matrix can be updated and become
more detailed over time, which according to Pedro et al. (2017) can
credit the SLO.
The materiality analyses show that the stakeholders evaluated all

sustainability aspects as important. A company should work with all
sustainability aspects that the stakeholders sees as important. However,
a company cannot work with all aspects simultaneously. The
purpose with the materiality analysis methodology is to prioritize sus-
tainability aspects to guide sustainability assessment and strategy
(Whitehead, 2017; Beske et al., 2019). The management groups con-
sidered materiality analysis to be a useful tool for their strategic CSR
practices. Hsu et al. (2013) argue that no standardized framework for
materiality analysis exist. However, various methods for evaluating the
significance of sustainability aspects have been proposed in the

literature (Beske et al., 2019; Whitehead, 2017; Calabrese et al., 2016;
Bellantuono et al., 2016). This study shows that the applied approach,
influenced by Whitehead (2017) and Beske et al. (2019), can be used as
such a framework to ensure the quality of the analysis. Important
though, is that the company needs to evaluate the sustainability aspects
and update the materiality analysis regularly in order to determine
materiality and priority.
Our recommendation for a future replication of this study is to en-

sure a wider data selection, i.e. more stakeholders within each stake-
holder group. In this way, interesting statistical analyses can be made of
the empirical data that can be used to develop specific stakeholder
management strategies for each stakeholder group. For example to
compare differences in the stakeholders’ or specific stakeholder groups’
evaluation of core subjects and sustainability aspects. This was not
possible in this study since the data selection, i.e. the number of sta-
keholders within each stakeholder group, was too scarce. To strengthen
our view that the concept of materiality analysis can be used as a tool
for CSR practice, future research should continue to study the useful-
ness for the mining industry but in a different context, or the usefulness
for other industries but within the same context.
The Nordic context is characterized extensive laws and regulations

governing many of the aspects presented in the sustainability aspect
matrix. However, previous research has shown that companies in
countries with weaker regulations may not do much in terms of real
CSR activities (Andrews, 2016). The sustainability aspect matrix can
also be used to guide mining companies that operate in countries with
weaker regulation, to work with aspects relevant for the mining in-
dustry. The methodology we used for the development of the matrix
and the subsequent evaluation of sustainability aspects can also make
sure that a mining company work with aspects highly relevant for the
country whereas it has its operations. This is supported by GRI (2015)
which emphasizes the importance of reporting sustainability aspects
important for stakeholders. Lastly, this approach for a company's stra-
tegic CSR practice can also advantageously be used for the planning
step in a sustainability management system for social acceptance
(Ranängen and Lindman, 2020).

Table 6
The evaluation of sustainability aspects in the core subject of economic aspects.

Core subjects and sustainability aspects Description Stakeholder Grade 1–5
3. Economic aspects Mean Std.Dev

3.1 Economic performance Direct economic value generated and distributed. Revenue minus expenses such as salary, interest, tax and
investment.

4.4 0.8

3.2 Direct job creation Jobs created in the mining industry. 4.3 0.8
3.3 Indirect job creation Jobs created by suppliers, entrepreneurs, etc. 4.0 0.8
3.4 Indirect economic impact Jobs created that are not related to the mining industry for example hotels, restaurants, shops etc. 3.8 0.9
3.5 Local wealth creation To hire local labor, purchase locally etc. 4.3 0.9
Mean value 4.2 0.7

Table 7
The evaluation of sustainability aspects in the core subject of ethical conduct.

Core subjects and sustainability aspects Description Stakeholder Grade 1–5
4. Ethical conduct Mean Std.Dev

4.1 Anti-corruption Examples of corruption are bribery, conflicts of interest, fraud, money laundering,
embezzlement, concealment, the obstruction of justice and trading in influence.

4.7 0.7

4.2 Responsible political involvement Support political processes and encourage the development of public policy that benefits
society. Prohibit use of undue influence and avoid behavior such as manipulation,
intimidation and coercion that undermine the public political process.

4.0 1.0

4.3 Fair competition Fair and widespread competition stimulates innovation and efficiency. Prohibit price fixing,
bid rigging, predatory pricing etc.

4.5 0.7

4.4 Responsible supply chain management Includes sustainable procurement practice, economic procurement practice, supplier
assessment (human rights, labor practice, impact on society, environment).

Safety of supply to meet the demand for the product in a
close, medium or distant environment.

4.5 0.7

Mean value 4.4 0.6
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Table 8
The evaluation of sustainability aspects in the core subject of human rights.

Core subjects and sustainability aspects Description Stakeholder Grade 1–5
5. Human rights Mean Std.Dev

5.1 Non-discrimination The elimination of all forms of discrimination. 4.7 0.5
5.2 Freedom of association and collective bargaining Workers and employers have the right to establish and to join organizations of their own

choosing without previous authorization. Representative organizations formed
or joined by workers should be recognized for

purposes of collective bargaining.
4.5 0.7

5.3 Child labor Abolishment of child labor. The minimal age of employment is determined through
international instruments.

4.8 0.7

5.4 Forced or compulsory labor Not engage or benefit from use of forced or compulsory labor. 4.8 0.7
5.5 Indigenous rights Indigenous peoples have experienced systemic discrimination, such as colonization,

dispossession of their land, separate status from other citizens and violations of their human
rights. From a Nordic perspective, this issue is often linked to the Sami people.

3.9 1.2

5.6 Civil and political rights Life and liberty, equality before the law and freedom of expression. 4.7 0.5
5.7 Economic, social and cultural rights Right to work, to food, health, education and social security. 4.3 0.8
Mean value 4.5 0.5

Table 9
The evaluation of sustainability aspects in the core subject of society.

Core subjects and sustainability aspects Description Stakeholder Grade 1–5
6. Society Mean Std.Dev

6.1 Involvement and development in the local
communities

Proactive outreach to the community. Preventing or solving problems, fostering partnerships with local
organizations and stakeholders.

4.4 0.7

6.2 Public participation 4.1 0.8
6.3 Resettlement of communities/households Minimize involuntary resettlement, and compensate fairly for adverse effects on the community where

resettlement cannot be avoided.
4.2 1.0

6.4 Grievance mechanisms for impacts on
society

4.3 0.7

6.5 Education Promote and support education at all levels. 4.0 0.9
6.6 Culture and art Help conserve and protect cultural heritage. 3.4 1.1
6.7 Technology development and access Include science and technology, infrastructure development. 3.9 1.0
6.8 Wealth and income creation Entrepreneurship programs, local suppliers, employment of community members, tax obligations,

economic resources and social relations.
4.2 0.7

6.9 Public health A healthy community reduces the burden on the public sector and contributes to a good economic and
social environment.

4.4 0.9

6.10 Health impacts Eliminate negative health impacts of production process, product or service. 4.6 0.5
6.11 Geotechnical hazards and accidents Industrial emergencies, natural disasters, medical emergencies, environmental releases, political and

security risks etc.
4.8 0.4

6.12 Social equality 4.5 0.7
6.13 Community safety 4.0 0.9
6.14 Social investment Social investments that improve social aspects of community life and can be related to education,

training, culture, health care, income generation, infrastructure development etc.
3.9 1.0

6.15 Nuisance The level of nuisance for neighboring communities. Visual, noise, dust, vibrations, odor, light pollution,
radiation etc.

4.6 0.7

Mean value 4.2 0.5

Table 10
The evaluation of sustainability aspects in the core subject of corporate governance.

Core subjects and sustainability aspects Description Stakeholder Grade 1–5
7. Corporate governance Mean Std.Dev

7.1 stakeholder management dialog between the organization and stakeholders for an informed basis for its decisions. 4.4 0.7
7.2 Respect for the rule of law An organization should accept that respect for the rule of law is mandatory. Includes the general

consideration rules.
4.9 0.3

7.3 Respect for international norms of
behavior

An organization should respect international norms of behavior, while adhering to the principle of
respect for the rule of law.

4.7 0.6

7.4 Self-regulatory practices and
management systems

Developing and applying self-regulatory practices and management systems that foster confidence and
mutual trust between enterprises and the societies in which they operate.

4.6 0.6

7.5 Disclosure Disclosure of information, including reporting. 4.4 0.7
7.6 Risk assessment (risk management) Risk management involves various methods for managing the effect of uncertainty on a company's

objectives, i.e. managing risk by detecting and understanding risk and modifying it where necessary.
4.6 0.7

Mean value 4.5 0.4
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Fig. 9. The materiality analysis for case 1.

Fig. 10. The materiality analysis for case 2.
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