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A B S T R A C T

The number of science publications is growing exponentially, thus increasing the need for understanding the
knowledge base of various research streams and their emerging branches. From a social science perspective, the
literature on the mining sector – the industrial sector that extracts ores and minerals from the ground – has also
witnessed steady growth. However, this literature is rather fragmented in regards to the thematic topics and the
geographical focus. To respond to this, this paper offers a systematic literature review of the social science
research on the mining sector. The publication database of this review includes a set of 483 systemically selected
papers from 976 authors, covering empirical research conducted in 73 countries from 5 continents: Africa,
Europe, Asia, Australia and America. Our contribution is twofold. Firstly, we provide an analysis of the geo-
graphy of the research in terms of both authorship and empirical focus. In terms of the geographical coverage of
the empirical cases, Australia appears as the most studied country in the field, followed by countries in other
regions such as Asia (China, India, Russia and Turkey), Africa (Ghana, South Africa and the Democratic Republic
of the Congo), North America (the USA and Canada), Latin America (Brazil and Chile) and Europe (Poland, Spain
and Sweden). However, this dispersion is not reflected in the geographical coverage of the affiliations of the
authors. Secondly, we identify the most popular social science research topics on the mining sector. Our results
show that the social science research on the mining sector shifted from the traditional research streams (e.g.,
industrialisation and growth, colonialization, technological and economic development, and the resource curse)
to the new streams of research on social, environmental and economical sustainability (e.g., the social license to
operate, corporate social responsibility, criticality of the rare earth elements, material flow analysis and en-
vironmental impacts). Overall, our study serves as an entry point for researches who are interested in social
science research on the mining sector.

1. Introduction

The number of science publications is growing exponentially, dou-
bling every 9–10 years (Bornmann and Mutz, 2015). This growth leaves
researchers, policy makers as well as practitioners with a sea of
knowledge, although several publications have remained unread and
uncited for decades (Larivière et al., 2007; Meho, 2007). From a
scholarly perspective, the inevitable growth in science has increased the
need for understanding the knowledge base of various research streams
in a systematic and structured way. Thus, the systematic literature re-
view approach (Tranfield et al., 2003) has become an important
method with which to synthetize the cutting-edge scientific knowledge
generated by numerous publications in a field at a given point in time.
Consequently, the fast-growing social science research literature on
industrial sectors (e.g., industry-specific studies on economics, political
science, human geography, demography and sociology) has been

systematically reviewed in several studies, focusing on, for instance, the
energy sector (Sovacool, 2014a, 2014b), the cultural and creative in-
dustries (Cho et al., 2016), the agriculture and food sector (Poulsen
et al., 2015), the tourism sector (Benckendorff and Zehrer, 2013) and
the air transport sector (Ginieis et al., 2012). However, in the social
sciences, the mining sector – defined in this paper as “the industrial
sector that extracts ores and minerals from the ground” – has not been
systematically and extensively reviewed to date.

Historically, the mining sector has been studied using various per-
spectives, which have, over many decades, enriched our understanding
of the dynamics and competitiveness of the industry. Thanks to decades
of research, we know how the industry is organized, we understand its
operations, prices and labour-related issues as well as the role of mining
in spurring economic development, innovations and growth processes.
Although the earlier literature did not focus on contemporary issues
such as innovations, learning, knowledge spillovers and safety, but
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tended to focus on inputs/outputs from the mines, these issues have
recently become key topics of research (e.g., Corder et al., 2015;
Martinez-Fernandez, 2010; Upstill and Hall, 2006; Walker and Minnitt,
2006). The research on mining has come a long way since Smith (1928)
recognized mining output as an important measure of a nation's com-
petitiveness, noting that the prosperity of nations should be measured
by the volume of ore output and not by the value it generates. Tech-
nological development and knowledge formation as a nexus of trans-
formation in the mining sector that was discussed more than half a
century ago (see e.g., Fisher, 1953; Ginsburg, 1957) is still valid. In
addition, the academic discourses on the role of mining on development
in developing countries that engaged sociologists, political scientists,
development economists, and economics and followed the creation of
the economic commissions such as the Economic Commission for Latin
America (ECLA) by the United Nations in the 1950s have provided us
with insights into the mechanisms that condition or constrain devel-
opment. Interestingly, the discussions on the inability of mining and its
locations to develop effectively evolved; for instance, the notion that
the mining sector lacked self-propelling growth processes since it did
not function as “industries motriches” (Perroux, 1955) with both for-
ward and backward linkages needed for development (Hirschman,
1971, 1958). Furthermore, the intense discussions within the social
sciences with the inception of concepts such as the “development” of
the “underdevelopment” (Frank, 1973, 1970, 1967), and of the “un-
equal exchange, ”dependency theory” (Emmanuel, 1972) that were
mainly underpinned by a Marxian approach and that used mining as
well as other resource-exploiting activities/industries as the empirical
point of departure have enriched the scholarship on mining.

Following globalization, the notion of the “resource-curse” litera-
ture – which, simplified, stated that natural resource-based activities,
including mining, had an adverse impact on growth – has emerged
(Gylfason, 2001; Sachs and Warner, 2001, 1995). For instance, the
works by Sachs and Warner (2001, 1999, 1995) that have been cited
thousands of times have formalised the long-standing idea that re-
sources (including minerals) inhibit growth. Although providing ex-
planations, the resource-curse hypothesis has also come under criticism
and there are several critical studies that have rejected the idea that a
resource curse represents a general trend among resource-based
economies. Some social scientists have argued that if you control for the
factor of “institutions”, the correlation between natural resource
abundance and the growth levels disappears (Mehlum et al., 2006). The
resource-curse thesis, together with the “Dutch Disease”, which has a
family resemblance to the resource-course thesis (see e.g., Corden,
1984; Matsen and Torvik, 2005), emerged at a time when the process of
globalization and the industrial catching up of some countries could be
argued to have resulted in what might be termed as a “new scramble”
for natural resources. In addition, there is the observation that some of
the richest and/or fastest growing economies have a significant share of
natural resources, including Sweden and Australia, where mining, for
instance, contributes significantly to GDP. However, the diminishing
role of industrial activities in old industrialized nations and the waves
of the Tiger economies from the 1950s–1980s that took place without
significant natural resource bases provide a solid argument for the
presence of the resource curse. At the same time, the proliferation of
technologies in, for example, the mining sector, has transformed mining
into a highly-automated industry resulting in significant shifts in skills,
competencies and working cultures compared to what hitherto has been
the case.

More recently, the scholarship on mining has centred on the impact
of climate change and mitigation strategies (see e.g., Azapagic, 2004;
Hamann, 2003; Moran et al., 2014; Schoenberger, 2016) and spans
across several academic disciplines in the social sciences. In addition,
the recent research looks at issues such as green supply chain man-
agement (Kusi-sarpong et al., 2015; Luthra et al., 2015), the social li-
cense to operate (Moffat and Zhang, 2014; Prno and Slocombe, 2012),
materials criticality (Glöser et al., 2015; Lapko et al., 2016), policy

making (Andriamasinoro and Angel, 2012; Moussa et al., 2015) and
financial aspects (Bekiros et al., 2015; Savolainen, 2016). Even though
the research has become increasingly diverse, only a few literature re-
views have been undertaken to identify the scholarly knowledge base.
These reviews focus on only a few sub-fields of social science research
on the mining sector rather than having a broader scope. For example,
Smith (2013) presented a literature review of the research methods and
models used in the assessment of the impacts of extractive resource
taxation. He provided an overview of previous research that had drawn
from the economic theory of the extractive industries and the theory of
optimal taxation. Another example is the study by Savolainen (2016)
that reviewed the scholarly literature that conducts real option analyses
of metal-mining investments. Savolainen sorted the literature into two
groups: focused (valuations and managerial) and project timelines
(exploration, development, extraction and reclamation). In general,
these literature reviews on the mining sector are specific to only a few
sub-fields, and do not attempt to cover a broader range of social sci-
ence-related topics. Addressing this gap, this paper poses the following
research question:What is the state-of-the-art social science research on the
mining sector?

In order to answer the research question posed in this paper, we use
a systematic literature review approach – a common research metho-
dology that synthesizes all relevant studies on a specific topic, limiting
the bias of systemic assembly and critical appraisal (Cook et al., 1995,
p. 167). The publication database is based on the Social Science Cita-
tion Index (SSCI) from the Web of Science database, including 483
papers from 976 authors, covering empirical research conducted in 73
countries from 5 continents (Africa, Europe, Asia, Australia and
America). Our analysis is twofold. Firstly, we provide an analysis of the
geography of the research in terms of both authorship and empirical
focus. Secondly, we identify the most popular social science research
topics on the mining sector.

Apart from this introduction, the paper consists of three sections. In
Section 2, we explain the research design and the data in detail, in-
cluding the methodological steps involved in the data collection and
data analysis. This section also gives the methodological background
for the systematic literature review approach. In Section 3, we provide
the results and discussion. This section is divided into two parts: a
synthesis of key social science research topics on the mining sector and
an analysis of the geography of the research. Finally, the conclusions of
the paper and the implications are presented in Section 4.

2. Methodology

2.1. Systematic literature review

In general, the term “systematic literature review” is used to refer to
both the methodology employed in a study or the study itself.
Kitchenham (2004) defines a systematic literature review as “a means
of identifying, evaluating and interpreting all available research re-
levant to a particular research question, or topic area, or phenomenon
of interest”. Systematic literature review research can be distinguished
from traditional narrative reviews in that it adopts a replicable and
detailed methodology (Cook et al., 1995; as cited in Tranfield et al.,
2003, p. 209). Systematic literature reviews have a longer history in the
medical sciences than in other fields such as the social sciences. Today,
they are widespread and have become a key research activity in most of
the scientific disciplines. Mulrow (1994) argues that there is always a
need for systematic literature reviews in order to separate the known
from the unknown in the scholarly literature. However, identifying the
known and unknown is a challenging process. That is why systematic
literature reviews should be conducted with predefined and transparent
methodological steps.

In this paper, we follow the three-stage procedure of the systematic
literature review from Tranfield et al. (2003), who transferred the
principles of the systematic review methodology usually used in the
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medical sciences into social science-based research. The procedure
consists of two major stages: planning and execution. The planning and
execution stages, followed by their limitations, are briefly explained in
the following sub-sections.

2.1.1. Planning stage
In this stage, we identified the research questions, research objec-

tive, the field, the data source and limitations. We have chosen to focus
on two dimensions of the social science literature on the mining sector –
the key topics and the geographical coverage – as they have not been
addressed by the previous relevant reviews. We limited our database
source to peer-reviewed journals. We believe that the research pub-
lished in peer-reviewed journals is a good representation of the scho-
larly research in a particular field. This is in line with other systematic
literature reviews that also limit their sources to peer-reviewed journals
(e.g., Crossan and Apaydin, 2010; Sovacool, 2014a). In addition, we
limited the time frame to 2005–2015, because we are more interested in
the recent contributions rather than the earlier studies.1

As a scholarly database, we chose the SSCI from the Web of Science
instead of other alternatives such as Scopus or Google Scholar. We are
aware of the limitations that the Web of Science includes fewer journals
compared to Scopus and Google Scholar (Adriaanse and Rensleigh,
2013; Chadegani et al., 2013; de Winter et al., 2014; Falagas et al.,
2008) and that overall, the Web of Science does not include relatively
young journals and has as a tougher set of criteria for inclusion.
However, the Web of Science serves the purpose of this paper better and
it has some practical advantages. Firstly, the Web of Science content is
covered by both Scopus and Google Scholar, at over 90% and almost
100%, respectively.2 Secondly, the journals that are indexed in the Web
of Science go through a rigorous evaluation and selection process based
on their impact, influence, timeliness, peer review and geographic re-
presentation (Testa, 2015). This means that, as we argue, the Web of
Science publication database is an important representation of the on-
going research in science.

2.1.2. Execution
This stage includes several parallel phases such as the selection of

studies, quality assessment, data extraction and data synthesis. In our
review, we have covered these phases with four steps (see Fig. 1).

1. We searched for relevant articles in the Web of Science SSCI data-
base from 2005 to 2015 with a set of keywords, that is, (Mining*) or
(Mineral*). The keywords were searched for in the title, abstract and
keywords of each publication in the SSCI (on the 8th of September
2016). This step resulted in 9765 publications (i.e., the “raw data-
base”).

2. We analysed the content of the journals containing the 9765 pub-
lications. This analysis was based on two criteria: relevance to social
science research in the mining sector and the number of publica-
tions. From those journals that have a high relevance, the five
journals with the maximum number of publications were selected.
These journals were Resources Policy, Energy Policy, the Journal of
Cleaner Production, Technological Forecasting and Social Change and
Ecological Economics. The 571 publications that appeared in these 5
journals (i.e., the “filtered database”) were used for the next step.
Table 1 shows the counts and percentages of these 5 journals, as well
as the 15 journals that were excluded from the database. The ex-
cluded journals include papers on minerals in bones and

archaeological sites (e.g., in Journal of Archaeological Science), mi-
nerals in human body (e.g., in Journal of the American Geriatrics
Society) and data mining (e.g., in Expert Systems with Applications)

3. We read and analysed the titles, abstracts and keywords of each
publication in order to double-check whether all 571 publications
were relevant to the field. This step resulted in the exclusion of 87
papers (1 from Resources Policy, 17 from Energy Policy, 5 from the
Journal of Cleaner Production, 60 from Technological Forecasting and
Social Change and 4 from Ecological Economics) and therefore led to
the inclusion of 483 articles for the next step.

4. Finally, we analysed the data for 483 articles (i.e., the “final data-
base”) in order to answer the research question in this paper. Our
analysis was twofold.
a. We provided an analysis of the geography of the research in terms

of both authorship and empirical focus. For authorship, we used

Fig. 1. Four steps of execution.

Table 1
The share and relevance of the journals in the raw database.

Journala Count % of
9765

Relevance

Resources Policy 310 3.2% Yes
Journal of Archaeological Science 293 3.0% No
Expert Systems with Applications 225 2.3% No
Journal of the American Geriatrics Society 99 1.0% No
Osteoporosis International 84 0.9% No
Energy Policy 79 0.8% Yes
Information Processing Management 74 0.8% No
Journal of Cleaner Production 73 0.8% Yes
American Journal of Physical Anthropology 68 0.7% No
Decision Support Systems 67 0.7% No
Scientometrics 67 0.7% No
Journal of the American Medical Informatics

Association
65 0.7% No

Journal of the American Society for Information
Science and Technology

65 0.7% No

Technological Forecasting and Social Change 64 0.7% Yes
Journal of Women's Health 58 0.6% No
Journal of Information Science 49 0.5% No
International Journal of Geographical Information

Science
47 0.5% No

PloS One 47 0.5% No
Ecological Economics 45 0.5% Yes
Journals of Gerontology Series A Biological

Sciences and Medical Sciences
44 0.5% No

a Only the 20 journals that have the highest number of publications are
listed.

1 We are aware that the time period of 2005–2015 can be characterised by several
global contextual factors. For instance, the Kyoto protocol entered into force in 2005,
committing 192 state parties to reduce greenhouse gas emissions. Also, the time period
2005–2015 witnessed relatively high oil prices except during 2008–2009 when the world
hit by a global financial crisis.

2 Chadegani et al. (2013) show that 92% of the Web of Science journals is indexed in
Scopus. Theoretically, all Web of Science journals should be indexed in Google Scholar.
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the information on which countries the affiliations of co-authors
are based. For empirical focus, we analysed the titles, abstracts,
keywords and, when required, the full texts, and identified which
countries the papers empirically focus on.3

b. We identified the research streams based on a coding protocol
(see Fig. 2). The protocol was implemented on paper-by-paper
basis, analysing the titles, abstracts, keywords, and, when ne-
cessary, the full texts.4 To do so, we ranked the papers in regard
to their citations per year and, then, we started the protocol with
the paper at the top of the list.

2.1.3. Limitations
In order to manage the massive body of literature, we must de-

lineate the scope of this paper with some methodological constrains.
Firstly, the analysis in this paper is limited to the articles in the journals,
not to books or to other types of research reports. This means that some
topics may not be captured well in the review. Secondly, the paper
focuses only on five Web of Science journals in the field rather than all
of them. This results in the exclusion of the related journals that are of a
small size such as Natural Resources Forum (a United Nations
Sustainable Development journal) as well as the journals that are not
indexed in Web of Science. Thus, we acknowledge our review may miss
some new areas of inquiry that have not published in the selected five
journals. Thirdly, because of the shortcomings of the keywords used in
the literature search, a number of relevant articles, for example, those
which do not present with a particular focus on mining in their ab-
stracts, may not qualify for inclusion in the filtered database. Overall,
these three major limitations also appear in other literature reviews on
social science (e.g., Carlsson, 2016; Sovacool, 2014a). Despite the
limitations of our methodology, we expect that the selected articles in
the five journals will consist of an important share of timely articles that
are representative of the social science research on the mining sector.
Also, in order to reduce the bias, a wider body of literature, which is not
listed in the database used in this paper, is elaborated through the
discussions on the different research streams and the geographical
scopes.

2.2. Data description

The final database consisted of abstracts from 483 articles and 976
authors. The mean value of the number of citations per year per paper
was 2.27 (with a standard error of 0.13, a median of 1.36 and a max-
imum of 24.43). The number of authors per paper was 2.02, which is in
the range of what has been observed in other social science research, for
example, 1.88 in the management field (Acedo et al., 2006). However,
the number of authors per paper was very low in comparison with the
natural sciences, for example, 3.75 in medicine, 2.53 in physics and
8.96 in high energy physics (Newman, 2001), or in high-impact jour-
nals, for example, 5.35 for the reports in Science and 9.07 for the articles
in Nature (van Wesel, 2016). As shown in Table 2, the articles in the
final database were published in the format of research articles, re-
views, editorial material, book reviews and proceedings’ papers. Of
these articles, 309 were published in Resources Policy, representing
64.0% of the total number of articles in the final database, while the
remaining 36.0% was published in the other four journals: Energy
Policy, the Journal of Cleaner Production, Technological Forecasting and
Social Change and Ecological Economics.

It is striking that the number of articles rose dramatically during the
2010s (see Fig. 3). The rise during the 2010s is a common trend in
social science research on industrial sectors such as energy (Sovacool,
2014a, 2014b), agriculture and food (Poulsen et al., 2015), as well as in
social science research on sustainability (e.g., Karakaya et al., 2014;
Karaosman et al., 2016).

3. Results and discussion

3.1. The geography of the research

In the last decade, global mineral production has witnessed some
geographical shifts. Firstly, the continent of Europe has seen a steady
decrease in mineral production in contrast to a significant increase in
the other regions of the world such as Africa, Asia, Latin America,
Oceania and North America. Secondly, the developing countries5 ac-
counted for most of the production, up from 53% in 2004 to 60% in

Fig. 2. The protocol for coding the research streams.

3 When identifying the empirical focus of a paper, we categorized each paper under one
of the following categories: (1) focus on a single country, (2) focus on multiple countries,
(3) focus on broader regions or group of countries, e.g., Europe or developing countries,
(4) no empirical focus, e.g., papers on general, methodological or theoretical issues.

4 We are aware that there are two main ways of identifying research streams in lit-
erature: automated curation (e.g., Polyakov et al., 2017) and manual curation (e.g.,
Carlsson, 2016). In our case, we chose the latter because of the manageable size of our
final database as well as our interest in understanding the broader context of each paper.

5 According to the United Nations Statistics Division, there is no established convention
for the designation of “developed” and “developing” countries or areas in the United
Nations system. In common practice, Japan in Asia, Canada and the United States in
Northern America, Australia and New Zealand in Oceania, and Europe are considered
“developed” regions or areas. In the international trade statistics, the Southern African
Customs Union is also treated as a developed region and Israel as a developed country;
countries emerging from the former Yugoslavia are treated as developing countries; and
countries in Eastern Europe and in the Commonwealth of Independent States in Europe
are not included under either developed or developing regions. Source: http://unstats.un.
org/unsd/methods/m49/m49regin.htm.
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2014, while BRICS countries (Brazil, Russia, India, China and South
Africa) increased their share of the total production from 35% to 44%
during the same period. As of 2016, China is the top global producer of
minerals, followed by the USA, Russia and Australia (Reichl et al.,
2016, pp. 20–32).

In our database, Australia comes across as the most studied country
in the literature. Fifty-two articles (out of 483) explicitly had an em-
pirical focus on the mining sector in Australia. Australia is followed by
countries in Asia (China, India, Russia and Turkey), Africa (Ghana,
South Africa and Democratic Republic of the Congo), North America
(the USA and Canada), Latin America (Brazil and Chile) and Europe
(Poland, Spain and Sweden). Fig. 4 presents the top-15 countries from
which the empirical data of the reviewed literature was generated.
However, one should consider that not every article in our database
necessarily had an explicit geographical focus. Several articles aimed to
contribute to methodological or theoretical issues, either with a global
perspective or without any articulated geographical boundaries. There
are also papers that empirically focus on more than a single country.

Traditionally, the structure of the mining industry has been domi-
nated by large multinational companies, which are mostly registered in
the developed countries such as the United States of America, Canada,
the United Kingdom and Australia. However, these multinational
companies often conduct mining operations in developing regions in

Africa, Asia and Latin America, where local communities might be left
to pay the costs of social and environmental issues with relatively little
economic benefit (Davis and Tilton, 2002; Jenkins and Yakovleva,
2006). When it comes to the social science research on the mining in-
dustry, we observe a flow of interest from developed countries to de-
veloping countries as well. Although the empirical focus of the research
is dispersed between developing and developed countries, a significant
proportion of the authors is from developed countries (see Fig. 5).

We have also identified the top ten countries that have the highest
ratio between the number of papers from a country and the number of
papers that focus on it (see Table 3). Denmark, Switzerland and New
Zealand come first on the list as there are no papers that empirically
focus on these countries. These three countries are followed by seven
other developed countries: Netherlands, Germany and France, the
United Kingdom, Austria, Belgium and Italy. As shown in Table 4, the
authors from these ten countries may have a higher empirical focus on
foreign countries than on their home countries.

3.2. Research streams

Classifying the 483 papers into research streams is a challenging
task, either because the abstracts do not provide sufficient information
(sometimes requiring the reading of the full article) or because the
papers are interdisciplinary (often relating to diverse and overlapping
research streams). Despite these challenges, we identified the most
popular research streams as “social license to operate”, “corporate so-
cial responsibility”, “criticality of the rare earth elements”, “material
flow analysis” and “environmental impacts”. In the following sub-sec-
tions, we first present a general overview (Section 3.2.1) and then
discuss the content and the main findings of the most popular research
streams (Section 3.2.2-6). We have provided references only for the
major contributions, thus illustrating the most representative examples
(in terms of both relevance and citation records).

Table 2
Document types for the final database of 483 articles from
976 authors.

Type Count

Article 466
Review 5
Editorial Material 4
Book Review 4
Article; Proceedings’ Paper 4
Total 483

Fig. 3. Evolution of the number of documents over the years in the final da-
tabase.

Fig. 4. Countries under empirical focus: The top 15 during 2005–2015.

Fig. 5. Authors’ countries of affiliation: The top 15 during 2005–2015.

Table 3
The top-ten countries: the ratio between the number of papers from a country
and the number of papers that focus on it.

Country Affiliations of
authors [AoA]

Empirical focus
[EF]

Ratio
[AoA/EF]

Denmark 9 0 –
Switzerland 7 0 –
New Zealand 5 0 –
The United Kingdom 70 5 14
The Netherlands 13 1 13
Germany 24 2 12
France 11 1 11
Austria 6 1 6
Belgium 6 1 6
Italy 6 1 6
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3.2.1. General overview
Based on our analysis in the final database, we identify 15 research

streams. We have been able to categorize 321 papers under one of these
steams while 162 of them remained uncategorized. In Fig. 6, we present
these 15 research streams in respect to number of publications, median
year of the publications and average number of received citations per
year. The reason for 162 papers to remain uncategorized is manifold:
unclear focus of a paper, numerous research focuses, focus on outlier
topics (which are not studied by others in the list) or generic focus (e.g.,
studies that focus on multiple industrial sectors beyond mining).

In terms of average citation per year, the top five research streams
are social license to operate, corporate social responsibility, criticality of the
rare earth elements, material flow analysis and environmental impacts
(which are discussed in-depth in the following sub-sections). The rest of
the research steams are resource depletion (e.g., studies on resource
degradation and peak minerals), corporate sustainability (e.g., on busi-
ness practices that considers social, economic and environmental as-
pects as well as their reporting), sustainable supply chains (e.g., on green
supply chain and supply risk), small-scale mining (e.g., on artisanal
mining) resource curse (e.g., on the paradox that countries with an

abundance of natural resources have tendency to lag), labour issues
(e.g., on workplace safety, long distance commuting and employment),
social impact (e.g., on displacement, housing and human rights), policy
(e.g., on policymaking, subsidies and governance), innovation (e.g., on
technology development, automation and R&D), and finance and pricing
(e.g., on mineral prices, economic costs and investments).

3.2.2. Social license to operate
One of the earliest appearances of the term “social license to op-

erate” in scholarly research goes back to the study undertaken by Esty
and Porter (1998), which defines it as a firm's moral obligation to op-
erate within the expectations of the community. Later, Post (2000)
pointed out that a company's “social license to operate” was recognized
mostly by the companies involved in the extraction, development, or
heavy use of natural resources, for example, in petroleum exploration,
mining, forestry and land development. In addition, Post's (2000) study
extended the definition by Esty and Porter (1998), as the social license
to operate goes beyond a moral obligation because communities can
slow and resist business activities to protect the community from un-
acceptable risk. Today, a social license to operate is an important but

Table 4
Empirical focus of the selected countries.

Country Empirical focusa

Denmark China (2), Azerbaijan (1), Liberia (1), Tanzania (1), Brazil (1), India (1)
Switzerland Kyrgyzstan (1), Spain (1), Madagaskar (1), Guinea (1)
New Zealand Papua New Guinea (2), Australia (1), South Africa (1), Sierra Leone (1)
United Kingdom Ghana (7), United Kingdom (4), Australia (3), Sierra Leone (3), China (2), Guyana (2), Madagaskar (2), Tanzania (2), Argentina (1), Brazil (1), Canada (1), DR

Congo (1), Ecuador (1), Kazakhstan (1), Myanmar (1), Nigeria (1), Papua New Guinea (1), Russia (1), Thailand (1), Zambia (1), Zimbabwe (1)
Netherlands China (2), DR Congo (2), Australia (1), Brazil (1), Turkey (1)
Germany Argentina (1), Burkina Faso (1), China (1), Czech Republic (1), Ecuador (1), Germany (1), Ghana (1), Indonesia (1), Iran (1), Russia (1), Saudi Arabia (1),

Turkey (1), Uganda (1)
France Czech Republic (1), Kyrgyzstan (1), South Africa (1), Burkina Faso (1), Canada, Mali (1), Australia (1)
Austria Austria (1) Romania (1), China (1)
Belgium DR Congo (4), Belgium (1)
Italy China (1), Mongolia (1), Australia (1), Italy (1)

a The papers with a focus on broader regions or group of countries, e.g., Europe or developing countries, as well as the papers without empirical focus, e.g., papers
that focus on general, methodological or theoretical issues, are excluded.

Fig. 6. Identified research streams during 2005–2015.
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hard-to-measure concept that has been studied by several researchers in
the field.

From those articles specifically focusing on the social license to
operate, three articles – all of which are published in Resources Policy –
stand out with their high number of citations per year. One of them is
the study by Prno and Slocombe (2012). Overall, the paper draws on
examples from Northern Canada and discusses the key governance and
institutional arrangements from which a social license to operate in the
mining sector evolved. To conceptualize the social license to operate,
the authors use a slightly modified version of the framework developed
by Lemos and Agrawal (2006) that was originally developed to describe
the mechanisms and strategies of environmental governance. In the
mining sector, according to Prno and Slocombe (2012), a social license
to operate means the ongoing approval and wide acceptance by society
of a mining project. They argue that a social license to operate is a
complex phenomenon which involves three kinds of actors (the state,
civil society and the market) and their relationships (co-management,
public–private and social–private arrangements) in order for the ven-
ture to be successful.

Among those articles focusing on the social license to operate, two
other studies with high citation rates are those by Owen and Kemp
(2013) and Moffat and Zhang (2014). Owen and Kemp (2013) provide a
critical discussion of the term “social license” and its usage in the
mining sector. The paper asserts that it is an informal (or tacit) license,
without which companies could still operate (amid some protests and
delays). The authors argue that, although the discussions on the social
license have raised the profile of social issues, the concept has failed to
articulate a collaborative developmental agenda for the mining sector.
This means that the social license in the mining sector is (at the mo-
ment) more about reducing some of the opposition to mining projects
rather than increasing engagement and collaboration in the long term.
In order to change this, the authors suggest that industrial actors in the
mining sector should develop a less defensive and more constructive
approach. Otherwise, the distrust by stakeholders and the threat from
opposition groups will not be diminished in the long term.

Moffat and Zhang (2014) develop a model of the critical elements of
the social license and apply it to a longitudinal study in an Australian
mining region. The model is composed of five interdependent variables
(i.e., procedural fairness, contact quantity, contact quality, impacts on
social infrastructure and trust), which explain the dependent variable of
acceptance and approval. The survey data was collected from 267 local
residents who lived in the region affected by the operation of a coal
seam gas company. The results show how the five variables relate to
each other and how they conceptually construct a social license.
Overall, the authors articulate the central role of trust for the social
license to operate.

3.2.3. Corporate social responsibility
For several decades, corporate social responsibility has been studied

not only in management science in general (Lindgreen and Swaen,
2010; Mcguire et al., 1988; Zenisek, 1979) but also in other social
sciences for specific industrial sectors such as food (Maloni and Brown,
2006) and tourism (Henderson, 2007). In this vast literature, it is often
defined as the actions of firms that contribute to social welfare, beyond
the interests of the firm and beyond the requirements set by law
(Mcwilliams and Siegel, 2001). In the mining sector, corporate social
responsibility initiatives by the firms are viewed as the key factors that
enable the emergence of the social license to operate (Prno and
Slocombe, 2012) as well as to some extent the achievement of sus-
tainability (Jenkins and Yakovleva, 2006).

From those articles with a special focus on corporate social re-
sponsibility, three articles stand out with their high citation rates per
year. Firstly, Jenkins and Yakovleva (2006) explore the disclosure of
social and environmental issues by the top-ten mining companies in the
world (by market capitalisation). Through a content analysis of the
reports of these companies from 1999 to 2003, they study the changing

nature of the reports towards an integrated corporate social responsi-
bility policy. They show that the media disclosure for corporate social
responsibility in the mining sector is increasing. However, as they
argue, the lack of confidence regarding whether a firm's corporate so-
cial responsibility policy is applied in practice remains a complex
challenge to tackle.

Secondly, as an introduction to a special issue of Resources Policy,
namely “Corporate Social Responsibility in the Extractive Industries:
Experiences from Developing Countries”, Hilson (2012) provides the
historical background and details of the state-of-the-art debate on the
subject. He argues that corporate social responsibility was a “Western”
construct, which is driven by the invisible pressures of the compre-
hensive environmental regulations, labour unions and consumer de-
mands in developed countries. He questions the corporate social re-
sponsibility activities of multinational companies in the extractive
industries in the developing countries in Latin America, sub-Saharan
Africa and Asia. Some of these multinational companies opt to operate
in developing counties because of tax breaks, low royalty payments and
low labour standards – which in turn contradicts the spirit of corporate
social responsibility. Hilson (2012) argues that the impact of corporate
social responsibility activities in the developing world is a grey area
that would need further research.

Finally, a recent paper by Govindan et al. (2014) investigate the
drivers of corporate social responsibility under six categories: societal,
supply chain, environmental, financial, voluntary and mandatory. In-
terestingly, this study is one of the very first studies to empirically focus
on India. Having a multi-stakeholder perspective (including govern-
ment, society and the media), the authors conclude that government
regulations and codes of conduct are the most important drivers of
corporate social responsibility in the mining sector in India. The other
drivers, with less importance, are the firm's reputation, the company´s
image, conservation of the environment, the media, NGOs and social
activists.

3.2.4. Criticality of the rare earth elements
The rare earth elements are often considered as a group of 17

chemical elements including 15 lanthanides, plus yttrium and scandium
(Golev et al., 2014; Humphries, 2012). In contrast to what their name
denotes, rare earth elements are abundant in the earth. However, they
are difficult to extract economically (Gupta and Krishnamurthy, 2005).
China is the predominant supplier of rare earth elements, along with a
strong capacity to process them into end products such as permanent
magnets (Stegen, 2015). The discourse on the criticality of these ele-
ments has rapidly intensified since 2010 – when China significantly
reduced its export quotas.

In our database on the social sciences, from those articles specifi-
cally focusing on the criticality of the rare earth elements, three articles
stand out with their high number of citations per year. Golev et al.
(2014) studied the existing and emerging supply chains of rare earth
elements outside of China – the country that dominates the production
of these elements. The authors argue that there was no lack of rare earth
element resources, but rather a supply chain risk. They identify mining
initiatives in the USA, Australia, Russia, India, Kazakhstan, France,
Malaysia and Estonia as existing and emerging supply chains that could
be an alternative to offset China's domination. In addition, they argue
that reprocessing industrial waste tailings and recycling end-of-life
consumer products could be considered as new sources of rare earth
elements, contributing to both supply chain security and environmental
sustainability.

Stegen (2015) argues that the monopolistic dominance of China for
rare earth elements and permanent magnet production was a potential
growing threat to the development of efficient lighting and renewable
energy technologies. This paper reiterates the common wisdom that
reliance on a single supplier – regardless of which country it is – carries
risks. A case in point was that China exerted political pressure on Japan
by using its control over supplies during a dispute in 2010. Overall,
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Stegen (2015) discusses four different ways of addressing the rare earth
shortages: (1) finding substitute materials; (2) changing the end use
products (so that rare earth elements are not heavily needed); (3) re-
opening old mines or exploring new mines; and (4) recycling. To ad-
dress these shortages, the article suggests that policy makers should
develop assets such as technological know-how and intellectual capital
in their respective countries outside China. One of way doing this could
be through a thorough support scheme for research and development as
well as the generation of scientists and engineers in new fields.

Wübbeke (2013) examines the narratives behind the Chinese policy
of rare earth elements that resulted in the tightening up of its export
quotas. The article argues that China's policy was motivated not only by
geopolitical reasons but also by domestic concerns over the environ-
ment and industrial competitiveness. This means that the geopolitical
narrative, for example, China's tendency to use its dominance in rare
earth elements as an instrument of global politics, is not the main
reason behind China's policy. The concerns over resource depletion and
low prices in technologically important fields at the domestic level are
also important reasons behind its policy. According to Wübbeke (2013),
Chinese policy makers, via export quotas, intended to take some control
of the prices of rare earth elements and compensate for the ecological
damage that had been caused in China.

3.2.5. Material flow analysis
Brunner and Rechberger (2003) define material flow analysis as a

systematic assessment of the flows and stocks of materials within a
defined system in space and time. The philosophical underpinnings of
material flow analysis are rooted in the concept of anthropogenic sys-
tems, for example, a company, city, or region functioning as a living
organism with metabolic processes (Baccini and Brunner, 2012). Ma-
terial flow analysis is often used as a synonym for material flow ac-
counting. However, material flow accounting represents only one of the
several steps of material flow analysis, and it is anchored in economic
accounting (Bringezu and Moriguchi, 2002, p. 79).

From the articles on material flow analysis, three articles – all
published in Ecological Economics – stand out with their high number of
citations per year. Firstly, Krausmann et al. (2009) examine the annual
global extraction of materials under four major categories: (1) biomass,
(2) fossil fuels, (3) industrial minerals and metallic ores, and (4) con-
struction minerals for the period 1900–2005. Overall, they find that
global material use had increased eightfold during the last century,
resulting in a twofold increase in material use per capita. This was
mainly driven by the sharp increase in the global use of biomass, fossil
fuel industrial minerals, metallic ores and construction minerals –
especially after World War II – even though there was a decrease in
biomass usage. However, the global increase was not reflected in the
amount of materials required per unit of GDP – the value of which (in
2005) amounted to only 40% of the 1900 value.

Secondly, based on a material flow dataset compiled for the year
2000, Steinberger et al. (2010) examine the global material use of
biomass, construction minerals, fossil energy carriers and industrial
minerals. To do so, they focused on three dimensions: (1) variability
and the distributional inequality in material consumption; (2) the in-
fluence of population, GDP, land area and climate on material con-
sumption and trade; and (3) coupling between material flows. The re-
sults of the study show that biomass was the most equitably distributed
resource, while other mineral material groups were not, being closely
coupled to each other. In addition, biomass use was largely driven by
population, while the other mineral material groups were significantly
related to economic development.

Thirdly, Spatari et al. (2005) present an estimation of the accumu-
lation of copper-bearing products in use and in waste reservoirs during
the twentieth century in North America. The authors find that the
copper cycle showed a recycling rate of 40% from post-consumer waste,
indicating that another 60% was landfilled, dissipated, or lost from the
economic system. They argue that the loss may accelerate in the future

because of the increasing rate of electronic equipment use – especially if
the waste from used electronics would not efficiently collected and
processed.

3.2.6. Environmental impacts
The environmental effects of mining have been a key topic in the

academic discourse for decades (see e.g., Cappuyns et al., 2006; Dudka
and Adriano, 1997; Salomons, 1995). Our database shows that the topic
has remained important in the recent literature as well. Three articles
stand out with their high number of citations per year. Firstly, Liu et al.
(2007) study the evolution of industrial carbon emissions from 36 in-
dustrial sectors in China over the period 1998–2005. They find that
three energy-intensive sectors – (1) raw chemical materials and che-
mical products, (2) non-metal mineral products, and (3) smelting and
pressing ferrous metals – accounted for 59.3% of the total increased
industrial CO2 emissions. Although the energy intensity of these three
sectors decreased by 29%, 19% and 24% respectively, they accounted
for more than 50% of industrial energy consumption in China.

Secondly, Mudd (2010) discusses the environmental sustainability
of mining in Australia, quantifying the principal trends. The study has
five major findings. Firstly, the production of minerals and metals grew
nearly exponentially over the last few decades. Secondly, the ore grades
(also the ore quality and impurities) have been gradually declining.
Thirdly, due to a major shift from underground to open cut mining, the
waste rock that is excavated has increased nearly exponentially over the
last few decades. Fourthly, although the economic mineral and metal
resources are still growing to some extent, the time needed to use up the
remaining resources is declining. Fifthly, the transparency of the sus-
tainability of mines (e.g., over waste rock, tailings, energy, cyanide and
water consumption, greenhouse emissions etc.) is increasing thanks to
the emergence of sustainability reporting protocols. Finally, the re-
source intensity for a unit of mineral production will increase as mines
will shift to lower grade and more refractory deposits.

Thirdly, Kuik and Hofkes (2010) discuss the possible border-ad-
justment measures in the EU Emissions Trading Scheme (ETS) with a
special focus on carbon leakage – the transfer of production to other
countries with laxer emission constrains. They carry out a number of
simulations based on three scenarios: (1) The EU ETS without trade
restrictions, (2) the EU ETS with border adjustments based on the direct
CO2 emissions per unit of a similar product in the EU, and (3) the EU
ETS with border adjustments based on the average direct CO2 emissions
per unit of production in the foreign (exporting) country. The findings
showthat border adjustments have a higher potential to reduce the
sectoral rate of leakage of the iron and steel industry in comparison
with the leakage of the mineral products sector, including cement.

3.3. Some suggestions for future research

Our study can provide some implications for future research. In
terms of geography of research, the empirical focus (as expected) is
generally on the countries where mining activities are conducted.
Although our data shows that an important portion of the papers em-
pirically focus on developing countries, the institutional affiliations of
authors are, however, not a mirror image of this dispersion. This may
not be that surprising as this is perhaps the nature of research in recent
years, e.g., researchers in developed countries have the resources to
apply and receive research grants to empirically investigate mining
which is conducted in developing countries. However, the underlying
reasons for this discrepancy need further investigation. As economic
geographers have argued for decades (Feldman, 1993; Marshall, 1920;
Maskell, 1999; Porter and Stern, 2001), even in the context of globa-
lization, the mechanisms of industrial competitiveness such as knowl-
edge formation, innovations, competence generations, technological
development and the institutional context may remain local. Also, when
conducting empirical qualitative research, the location of the re-
searcher is important since the researchers may draw different
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conclusions depending on whether they belong to the phenomenon they
choose to study, i.e., having an insider or outsider role. Both roles have
their own advantages and disadvantages (Bartunek and Louis, 1996;
Unluer, 2012). Hence, it can be fruitful to conduct further empirical
research (co-) led by researchers who are in close proximity to the
mines in developing countries where local knowledge, e.g., insider
perspective, may be essential.

In terms of research streams, our data shows that there is a growing
interest in sustainability-related topics. Such interest can also be seen in
social science research literature on other industrial sectors such as
energy (Araújo, 2014), food (Beske et al., 2014) and tourism (Ruhanen
et al., 2015). This trend may be because of the practical concerns on
social, environmental and economic sustainability issues as well as the
financial support from the growing number of public and private
funding bodies. In general, sustainability research is transforming into a
more transdisciplinary and heterogeneous form, often working at the
science-policy-practice interface (Rau et al., 2018). In our database,
sustainability researchers also address, to some extent, a heterogeneous
group of topics, e.g., social license to operate, corporate social re-
sponsibility and sustainable supply chains. However, not many scholars
in our database use a perspective of “sustainability transitions”– a field
of research that study the long-term and multi-dimensional transfor-
mation processes through which established socio-technical systems,
such as sectors like transportation, mining or energy supply, shift to
more sustainable modes (Markard et al., 2012, Karakaya et al. 2018).
For future research, the frameworks commonly used in sustainability
transitions literature, e.g., the multi-level perspective (e.g., Geels,
2006), strategic niche management (e.g., Nill and Kemp, 2009), tech-
nological innovation system (e.g., Bergek et al., 2008) and transition
management (e.g., Rotmans and Loorbach, 2009), might be interesting
points of departure for scholars aiming at understanding the industrial
dynamics of the mining sector. Also, we recognize that topics related to
automation, e.g., internet of things, artificial intelligence and big data,
have been an interest of only a few studies in our database (e.g.,
Bellamy and Pravica, 2011; Perrons and McAuley, 2015). Given the
growing number of practices and rising expectations on automaton in
general (see e.g., Brynjolfsson and Mcafee, 2014), it can be interesting
for future research to focus on the industrial dynamics of automation in
mining sector as well as its relevance for the environmental, social and
economic sustainability.

4. Conclusions

In this study, we aimed to analyse the current trends in the social
science research on the mining sector. Based on a systematic literature
review of 483 articles from 2005 to 2015, we provided an analysis of
the geography of the research in terms of both authorship and empirical
focus as well as identified and discussed the most prominent research
topics in the field.

In terms of the geographical coverage of the empirical cases,
Australia appears as the most studied country in the field, followed by
countries in other regions such as Asia (China, India, Russia and
Turkey), Africa (Ghana, South Africa and the Democratic Republic of
the Congo), North America (the USA and Canada), Latin America
(Brazil and Chile) and Europe (Poland, Spain and Sweden). However,
this dispersion is not reflected in the geographical coverage of the af-
filiations of the authors. This is mostly because a significant share of the
research on the empirical cases in developing countries is conducted by
researchers affiliated with the institutions in developed countries.

Our results show that the social science research on the mining
sector has been progressively growing. Interestingly, the focus has
shifted from the traditional research streams, for example, in-
dustrialisation and growth (e.g., Rostow, 1956), colonialization (e.g.,
Hobson, 1938), technological and economic development (e.g.,
Ginsburg, 1957) and the resource curse (e.g., Auty, 1994; Sachs and
Warner, 2001), to the new streams of research on social, environmental

and economical sustainability. These include various topics such as the
social license to operate (e.g., Moffat and Zhang, 2014; Owen and
Kemp, 2013; Prno and Slocombe, 2012), corporate social responsibility
(e.g., Govindan et al., 2014; Hilson, 2012; Jenkins and Yakovleva,
2006), criticality of the rare earth elements (e.g., Golev et al., 2014;
Stegen, 2015; Wübbeke, 2013), material flow analysis (e.g., Krausmann
et al., 2009; Spatari et al., 2005; Steinberger et al., 2010) and en-
vironmental impacts (e.g., Kuik and Hofkes, 2010; Liu et al., 2007;
Mudd, 2010).

In terms of research implications, this study represents a starting
point for researchers who aim to conduct social science research on the
mining sector. However, this study has some limitations that can be
overcome by future research. For future literature reviews of the field, it
is important to advance the analysis with a broader coverage of jour-
nals, as well as the inclusion of books and other kinds of literature. It is
also important to deepen the understanding of why some research to-
pics have become more popular than others and why there are only few
researchers from some countries with high mineral reserves. In addi-
tion, establishing a future research agenda, which goes beyond the
scope of this paper, could be an important way forward.
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