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Mining isat odds with sustainable development due teetbnvironmental impacts, and
social conflicts but it alsoprovides economic benefits to communities and secures
minerals necessary for losarbon technology. The European mining industry is
important for its economyin providingmineralsrequired for sustairable development
and by offeringemployment Few studies have been conducted on the European mining
sector, its contribution to Sustainable Development Goals (SDGsand sustainability
reporting. The aim of thimultiple casestudy is to examine the effastof European mining
companies to mitigate negative impacts caused by their operations, and their
contribution to the SDGs by analysing, comparing and critically evaluating their
sustainability reportsfor the 20162018 period Mining companiesreport on core
subjects of corporate governance, employees, the environment, stakeholders and
community engagement, occupational health and safety, product stewardship and
economic performancelheprogresss observedn community relationgndhealth,and
safety, while environmental issues likearbon and aiemissions, water and energy usage
increasedfor most companies. Furthermore, there is a lack of improvement in gender
diversity, renewablenergy,and wasterecycling.Thecomparison between the repts
was limited by different materiality topics, use of different key performance indicators
and nonuniform measuring ung. All analysed companies mentioned SDGs in the
reports, however the reports miss comprehensive explanation of the mining contributio
to the SDGsEuropean mining companies act under pressures from international
initiatives and industry associations, European Union and governmstatiseholders,
and partnershipsThis study addresses a significant gap in the existing literature on the
European context of sustainable developmerid SDGs relevant for thacademia,
policymakers and other stakeholders impacted by mining operations and adds a new
theoretical knowledge on the external drivers for CSR activities based on the institutional

theory.

Keywords: mining, Europe, sustainability reporting, sustainable development, goals

content analys, institutional theory
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Mining is one of the oldest documented human activities, and it &dgancedthe
economig cultural, and technicaldevelopment of societies and countries through
human history (Hartman & Mutmansky, 200Mining is defined as the process of
exploiting nmneralssuch as metallic ore, nemetallic ore, and fossil fuels from the Earth's
crust (Kozan & Si@iang, 2011). Mining activities also include fWwmsesdn the life cycle

of a mine: prospecting and exploration of the potential mine site, development,
exploitation and processing, and a firpglaseof closure and reclamation of the mine
(Hartman & Mutmansky, 2002). Prospecting is the fipbiase and it includes the
exploration of ores or other valuable minera®econd phasexploration determines the
size of a mineral deposit through mnge of measurements, followed by the mine
development, which relates to thehird phase of opening a mineral deposit for
excavation. The fourtpphaseis exploitation, the recovery of valuable minerals from the
Earth, whch are then processed into a highguality product. Theifth phaseof the mine
operation is the process of closing the mine ahd reclamation of the disturbed land
(Hartman & Mutmansky, 2002). It is necessary to emphasise that the production of
petroleum and natural gas hgasogressednto a separate industry and will not be the
research area for this thesis.

The frst civilizations in human history used minerals for weapons, tools and utensils,
ornaments and decorations, and currency. Many histoecas are identified by minerals
such as the Stone and the Bronze Age in prehistory, the Iron Age in the middle ages, the
Steel Age lead by the Industrial Revolution, and the Nuclear Ageoire recent history
(Harman& Mutmansky,2002Evidently mining al minerals played gital role in human
history from the development ofthe first civilizations. According to UNESGKE
Ngwenya mine in Swaziland, dated around 43,000 before Christ (BC), is one of the oldest
known mining operation sites globally (UNESZIDS). In Europe, mining and quarrying
the stone has a very long tradition dating to the Neolithic era with extraction stasd

in Portugal, Sicily, south of Russia and north of NorfMé&gissgerber, 1980; Lech, 1995).



Today, the transition towards aow-carbon future based on the Paris
Agreementindicates apotentially increasel demandfor certain mineralsneededfor
low-carbontechnologies, meaning that the extractive industry laamsessential roleto
play in reaching sustainable development€(SI et gl.2016). Additionally, mining
contributes to sustainable development througire economic dimension bgroviding
revenues tocountries, driving economic growth, creating jobs, and infrastruatur
development (CCSI et al2016). The World Commission on Environment and
Development in theso-called Brundtland Report defines sustainable development as
“development that meets the needs of the present without compromising the ability of
future generations to meetheir own need$ (Brundtland 1987 p 8). The Brundtland
report (1987) highlighted thehtree essential pillars of sustainable development
environmental protection, economic growth, and social equity.

Mining is often consideretb be inconflict with susainabilitydue to itsuse of non-
renewable natural resourcesand its significant impact on the environment
(Parameswaran, 2016). Environmental and social issues such as pollution, negative
impact on biodiversity, the displacement of people, and loss ofirahtresourcehave
often caused conflicts between mining companies and local communities (UNC8}, 201
Sucha conflictin Europe occurreéh 2010 when the red mud from an alumina refining
plant in Ajka, Hungary flooded surrounding villagisesulted inkilling of ten people,
injuring dozens, and causiram ecological disaster (Guardian, 2010). The vast area was
polluted from the toxic sludge, and many residents had to move elsewh&he court
acquitted the accused employees, and no one was redgonsible for this catastrophic
accident (Guardian, 2016).

Due to these negative impacts, the mining industry has been under intensified
pressure from stakeholders.g.,civil society andhon-profit organisationsover the last
few decades (Kapelus, 290 Moreover, the impachas intensified due to therising
demand for materials, increased production, and ore grades decline (Mason et al. 2011),
causing higher waste rogkoductionand greenhouse gasnissionger tonne of product
(Mudd, 2007a)As a reult, the mining industrypegunto develop strategieso address
sustainable development. In the late 199@se nine world largest mining companies
founded the Global Mining Initiative (GMI), which carried out rrstiikeholder

consultatiors and a researt process over two years which resulted in an agenda for



change (ICMM, 2019a). The outcomelsd GMI was theestablishmenbof a new industry
association the International Council on Mining and Metals (ICMM), and the mining
industry Isest practice framewrk for the concept of sustainable development (Fonseca,
2010). The ICMM's main goal is to be a stimulantcfangeon concerndinking mining
and sustainabilityMembers of the ICMM ar22 of the world's largest mining companies
and 34 mining and commagi associations including three companies that have
operation sites in Europe (ICMM, 2019b).

The mostwidespreadapproachto communicate on the progress toward sustainable
development ighe issuing of annual sustaingiby reportsby which companieseport on
their nonfinancial part of th& business, including environmeand social impact, and
corporate governanceThe Global Reporting InitiativeGR) Standardsare the most
commonly used framework in the mining indusimerein 2011 95% of the 102 mining
companies publishing reports used the GRbrseca et al., 204). The GRI framework
becamethe GRI Standards in 201&JN Global Compact is one of the most commyonl
used frameworks on human rights, labour standards, environment ancantiiption,
including the mining sector (Un Global Compact, n.d. a).ITMM Principlesand the
Sustainable Development Goals (SDGs) have alsoMekeyused in the mining industry

as guidance for writing a sustainability report

1.1 The European mining industry

The European mining industry an importantpart of its economy It hasalmost self
sufficient production of industrial minerals and aggregatess European requirements
(Euramines, n.d. European Commission, n.d. @&he EU is a majanternationalproducer

of many industrial minerals like magnesikaolin,and potash andthe biggestproducer

of extractedgypsum in the world with 25 %hare of total worldproduction (Europea
Commission, n.d. al.ikewise, Europe produces otterd of the global natural stone
(European Commission, n.d. Even thoughhe European Union (Eipyoducesmetals
likeiron, chromium, copper, lead, and zincgreatly depend®nimport of metals EU’ s
productionof metalsis only about 3% of world productigguropean Commission, 2008)
while EU countries consume around 30% of the global metal production (Nurmi &
Molnar, 2014)TheEUextractsonly 1.7 % nickel, % ironore, 5 %copper, 8.5% zicand

2% bauxiteo f t he wor | (HEuropearpCGomrdigsiont 200FortheEU” s t o be



competitive it is important to haveansistentand undistorted access to ramaterials
and change towards a resourcefficient economy and sustainable development.
According to the European Commission (2008), around 30 million jobs depend on raw
material accessibility in the European Union.

Beside ICMM, there are several European mining industry associations. One of them
is Euromines, representative of the Europeantatieand minerals mining industry, with
the main goal to promote the extractive industry as a contributor to sustainable
development in Europe (Euromines, na. One moreassociation that acts for nen
ferrous metals producers and recyclers in Europe edalEurometaux supports
sustainable production, tiization, and recycling of ncferrous metals in Europe
(Eurometauxn.d. g. A representative for industrial minerals is the organization 4{MA
Europe, whichpromotes topicssuch as health and safety, environmental protection,
product safety, and theignificanceof industrial minerals for society (IMA Europe, n.d.

a).

1.2 The Europea Union and sustainable development

For almost 20 years, since issuing the EU Sustainable development strategy in 2001,
sustainable development has been one of the magmwals of the European Union
(European Commission, 2001). The loeign vision is to sage a prosperous societya

better and healthier environment, which offer a bettkfe qualityfor currentand future
generations (European Commission, 200heEuropean Union has strongly committed

to implementing the 2030 Agenda and the Sustainabledlmment Goals in itstrategy
andincorporate them irall internal and external policies (European Commissiongh.d.

The Agenda 2030shift towards lowcarbon, efficient use of resourcesand circular
economy promotesocialwellbeing equality, and inlusion(United Nationsn.d).

A roadmap with actions for the European Uniosisstainableeconomy is the EU's
Green Deatleveloped in 2018y European Commissiofihe strategy aims to implement
the Agenda 2030through the resource efficiency and implematation of circular
economy, biodiversityconservation and reducing pollution (European Commission,
2019). The main objective for the EU is to become climate nebyaD50. To achieve
the goal actions are required, such as investments in environmesitadhydly

technologies, innovations, cleaner transport, decarbonaatof the energy sector,



energyefficient building, preserving and restoring biodiversity, and international
partnerships to improve global environmental standards (European Commission, 2019).
Certain minerals are essential to the technologies requimdttie success of Europe's
Green Deal and transition to climateeutral Europe; consequently, the European mining
industry as a supplier of those minerals will play a significant (l€ Raw Materials,
2020)

The European Commission adopteshother susainability initiative calledthe Raw
Material Initiative, which aims assuringsustainableraw materialsupply globallyand
within the EUand securingefficient use of raw materialgogether with therecycling of
secondary raw materials (European Comrsisn, 2008). Critical metals like cobalt,
platinum, rare earths, and titanium are crucial in tlaelvancementof sustainable
technologies. However, they present a high supply risk as the EU is greatly dependant on
their imports (European Commission, 2008)herefore, The Raw Material Initiative
enhances resource efficiency, recycling, and reuse, not only due to the material scarcity
and import dependence but alshueto energy savings in the production of the secondary
raw materials compared to primary rawaterials (European Commission, 2008).

TheEuropean Unioirective 2014/95/EU (reBs regards disclosure of ndinancial
and diversity information by certain large undertakings and groapkgates companies
with 500 and moreemployees toreport annualy on non-financial matter from 2018
onwardsregarding the datdrom 2017 (European Commission, 2014). They must publish
reports on the implemented policieBnked with the environment, socialconcerrs,
human rights, antcorruption and bribery, and diversity on compaByards. Prior to the
2018 legislation, the European Commiss{@017) issued nemandatory guidance on
non-financial reporting in which it is suggested to use some of the internatiobabased
or national frameworks for reporting, such #se Carbon Disclosure Project (CDiRg
Global Reporting Initiative, 1SO 26000f the International Organization for
Standardizationthe UN Global Compact anlde SDGé&European Commission, 2017). The
main purpose is to increase transparency, and over time it will lead to, according to the
European Commission, more resilient companies with better performance, together with
increased trust among stakeholders, especially investors and consumarspéan
Commission, 2017). Instead of detailed andl@pth reports, companies are obligated to

release relevant, useful information regarding their performance and the impact of their



activities. The disclosure of relevant information is flexible and can bleeiricdrm of a
separate report. This kind of neéfinancial disclosure is considered as a crucial component
to enable sustainable finance. fbugh the increased transparendirective aims to
contribute towards the Sustainable Development Goals and the Paris

Agreement(European Commission, 2017).

1.3 Research questions and aims

Not many scholars have studied the minimglustry in Europeregarding sustainable
development SDGs and sustainability reportifigndl et al., 2019)The studies carried

out have mainly foused on the Nordic countrigRanangen & Zobel, 2014;Ranangen &
Lindman 2018)therefore, there is a significant gap in the research of the impacts and
practices related to the sustainability of the European mirgegtor. The study aims to
examine the sstainability activities of the mining companies that operate in Europe by
carrying out a content analysis of their sustainability reports. The thesis is based on these

four research questions:

1. How committed are mining companies in Europe in preventing idgating the
impacts caused by their operations?
2. What efforts the mining companies in Europedad& contribute to sustainable
development and implement sustainable development goals into their reports?
3. How comparable arthe reports of the companies evaluated by this research?
4. What are theexternaldrivers forminingcompaniesn Europeto implementCSR
practice®
The outcome of thisnalysiswill uncover missing knowledge in the literature on the
contribution of the European mining sector to sustainable development, but as well point
out weaknesses of sustainability strategies presented in the reports. It will provide a new
insight to the impementation of Sustainable Development Goals of the mining
companies in Europe and it can serve as a base for policymakers related to sustainable
development and the EU Green Deal. By determining cbmparability and flaws
between the reports, this thesisontributesto the improvement of comparability and

standardisation of sustainability repori@etermining the main pressures which influence



mining companies in Europe to progress on CSR activities aeMd theoretical

knowledge to theCSR anahstitutional theory.

1.4 Thesis framework

This thesis is divided into six chapters. In the first chapter the concept of sustainable
development and mining, including their interactions, are explained. It also includes a
brief review of the European mining industry atie European Union's commitment to
sustainable development. Théhapter 1 is finalized by presenting the objective and
research questions for the thesis. TGeapter 2, literature review, gives an overview of
institutional theory,the sustainabledeveloprent, and the mining industryparticularly

the European mining industryt also includesxplanation ofsustainability reporting and
frameworkslike GRI Standards, UN Global Compact, Sustainable Development Goals, and
ICMM Principles. The literature reweprocess, data collection, and content analysis of
the sustainability reports are described @Ghapter 3 Research methods. Main findings
regarding the mitigation of the impacts of mining operations, implementation of
sustainable development, and SDGsha sustainable reports are presentedGhapter

4 Results. Following the resultdie Chapter5 will deliver the research contribution to

the subject of sustainable development in the mining industry of Europe, together with
the limitations of the study. e Chapter6 includes the conclusion with the academic and

practical implications of the thesis.



2 [ AGSNY GdzNBE NB GASS

The Chapter 2 Literature review explains the relations between sustainable development
and the mining industry through an overview afaalemic papers which weigtudying

this area. In the ection 2.1 theoretical framework of institutional theory is explained,
followed by the sction 2.3. where theterms of sustainable mining, sustainability issues

of mining, and previous research on sustainability reporting are descritestios 2.3
narrows down theexplanationto previous studies dhe sustainable topics anBuropean
mining industry Sustainability rporting and summary of sustainable reporting

frameworks used in the analysed reports are included in #i&n2.4.

2.1 Institutional theory

Corporate social responsibility (CSHgfines the incorporation of social and
environmental issues ia ¢ 0 mbadgnegs (Bahlsrud, 2008} supports the concept

of company’ s r e sowadstha sharehoidérs; butlsotowamsother t
stakeholderdike employees, local communities and society which should be regularly
i nformed on c¢ o mptadnty husian aights, isacial tandeesavironneehtal
subjects (Hamann, 2003). In order to presentitipgogress, companies are influenced by

certain drivers.

The institutional theory explains the pressures organisations experidam@ngthem
to adopt social and institutional norms and rules the purpose of increasinggitimacy
to maintain access to resourceBue to thosepressures organisations withinghsame
organisation field become more similar to anott{iMaggio & Powell, 1983). Legitimacy
characterizes the adopted sustainable actions observed as appropriate by stakeholders
(Di Maggi o & Powel |, 1983) . Themavateddp ny '’ s s
external social, political, and economic pressures (Jennings & Zandbergen, 1995). This
theory can clarify how changes in social norms, technological improvements, and
regulations influencechoicesrelated to sustainablebehavioursand environmental
management (Ball & Craig, 2010; Brown et al., 2006). The concept that describes the
process of homogenisation is called isomorphism, and according to DiMaggio and Powell
(1983), it can becategorised ascoercive (regulatory), mimetic (competitive), and

normative (market) isomorphism. Coercive isomorphism occurs due to the pressure from



external factors like a shareholder or employee influence, and government policy to

change an organisation’s institutional pr e
pressire are policies or taxes on companies to reduce their business's environmental
impact (Seuring & Muller, 2008). Mimetic isomorphism is a process of an organisation
trying to iIimitate or copy other organi sat |
advartage regarding thelegitimacy. Implementing CSR reporting is an example of
innovative practices that help maintain corporate legitimacy (Susith & Stewart, 2014).
Normative isomorphism relates to the pressures to adopt particular institutional
practices rig1ig from common values, usually from customers on suppliers to comply with
environmental and sociatandards(Deegan, 2009; Seuring & Muller, 2008). Increased
use of GRI Standards for sustainability disclosure by companies worldwide (KPMG, 201
seen aste right thing to do is an illustratioof normative isomorphism (De Villets
Alexander2014). According to Ball & Craig (2010), normative presgaresbusinesses

to become more environmentally aware. Organisations adopt institutional practices
through these isomorphic processes (Dillard et al., 2004), including voluntary CSR
activities and disclosures (Deegan, 2009). The institutional theory takes a broad view in
explaining why an organisation adopts a particular structure or reporting practice.
Companies whose core businessassociatedvith the higher environmental impact, like

the mining industry, are expected to act responsibly in the way they conduct their
business, while the pressures to act responsibly for companies wittesaen
environmental impact are lower (Gardberg & Fombrun, 2006). Therefore, the
institutional theory will be used in this research to explain the reasons for the changes in

sustainability reports among mining companies.

2.2 Sustainable development and the mining industry

Mining is often perceivedas oxymoronto sustainable developmer ue t o mi ni ng
depletion of nonrenewablereservesand major environmentaleffect (Parameswaran,

2016; Whitmore, 2006). However, theompromise of mining and sustaindé
developmentdoes not inclué the end of miningbut the rationakconsumptionof limited
resources.For Allan (1995) sustainable mininginimizesnegative impactsaused by

mining activitiesand at the same time redues extraction rates so that the extraction

does not compromis@he needs of future generation#An additional explanationof



sustainable mininguggestshe implementationof activities in the operationt reduce
negative impactsimprove environmental and socigberformance, support theénealth

and safety of theemployees, and addressesthe st akehol de(Gdrmsan & nt er e s
Dzombak, 208). The same authors propose to assess and improve sustainability in the
mining industrywhere the focus should be moved from the life cycle of the mine to the
life cycle of the mineral. Thiemprovement ofthe sustainabe mineralminingis to move

the emphasis from a mine life cycle to thetional rates of extraction and consumption

of a mineral diringthe life cycle and preserve reserves and minimize any losses (Gorman
& Dzombak, 208). Azapagic, (2004) states thab contribute to sustainable
development,mining companiesieed to identify stakeholders and key sustainability
issues,actions requied to tackle these issues, develogustainability indicators to
measure and monitor performancegrogressassessmentand communication with
stakeholders.

Even though mining results in considerable economic gains (Wingard and Vorster,
2001),mining industry has severdamagingenvironmental and social impaciscluding
non-sustainable land use and health and safetyeffects (Azapagic, 2004)Key
sustainabity issues are usually classified as economic, environmental, and social
dimensions.n the case of miningo®nomic issues are connected with contribution to
gross domestic producallocationof revenues andapital investments an@ddedvalue.

The mostrelevant environmental issues mining are depletion of nomenewable
resources, air emissions, effluentischargesind generation of waste. Issues also include
significant energy use and contribution to climate change. Water contamination can also
occur due to acid drainage and other toxic componefit® heavy metalgAzpagic,
2004). Impacts of mining on biodiversity and natural habitat include biodiversity loss,
habitat fragmentation degradation ohative vegetation, contamination oivater bodies
from waste and land degradation in genei@&itula, 2006Dobele et al., 2013According

to Azapagic, (2004he mining industrypresentshighrisks to employees, so occupation
health and safety is a specifically important issue for the mining industisacting and
retaining high skilled workforce is another big challenge for the industowever, the
shortage of talent isbservedas a major issue that businesses aroundwioeld confront

with (Mcdonnell, 2011; Strack et al., 200Johannsdottir etal., 2014. Also, mining

encounters equality issues due to the low rate of women employees and their general
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benefit from mining activities. Local employment can bring prosperity to communities
but as wellcause reliance on the mine as a main employer. &omming companies have
been blamed for the abuse of human righaispaying low wages, the use of child labour
and the violatng of indigenous rights (Apagic, 2004).

Consequentlythe miningsectorhas experiencethtensifiedstakeholder pressure
the previousdecades (Kapelus, 2002). Moreover, mineral associalikethe ICMM and
the Mining Association of Canadeve mandatedsustainability reporting among their
members (Fonesca et al., 201Thus sustainability reportindnas significantly increseed
amongthe mining compaies.As reported byhe Global Mining Reporting Surveld out
of 44 major globalmining companiepublishedsustainability reportfKPMG, 2006). In
2017, theGRIldatabase included published reports from 208 large and multinational
mining organizationsof which 127 organizationsused the GRI G4 or cite the GRI
Standards (GRI, 2019), while the rest used other framework® farting.

The expandingnumber of sustaiability reports in the mining sectorhas been
research by several scholargith the emphasis omnalysing thaliscloseddata, quality
evaluation anddetectingtrends. Jenkins and Yakovleva (2006) used case studies of the
top 10world mining companieso examine the trends in the social and environmental
disclosures. The outcome of the study shows that even though there is increased
sophistication in these reportghere is still substantial variation in the companies'
reporting content and styles. Due V@riations in the reporting style, policy development,
and types of metrics, these companies’ social and environmental performance cannot be
comparedbetween the reportsBoiral and Henri (2017), explored the comparability of
the GRI reports on the exangbf12 reports ofworldwide miningcompanies registered
by the GRI.Their findings suggest that due to the qualitatislearacteristicof many GRI
indicators, general and unspecific information, use of different scales, lack of data on
many indicators at the difficulty to interpret some of the indicatarst is hard to
compare sustainability performance between the reposethner et al. (2006), in the
analysis of the environmentand social responsibility 629 mining and19 oil and gas
companiesworldwide. Theyfound that companies were reporting only on ctlerd of
the indicators suggested liie GRIchoosing to focusn those indicators mostelevant
for the industry. The study also revealed that some indicators, sudheaproduced

amount of waste and significant air emissions, were not reported in the same matter in
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the mining companies as in the oil and gas ones. Perez and Sanchez éx99¢dthe
evolution of sustainability reportingf four large mining firms around the worldfor a
four-year period, and results showed therewas progressin the report's
comprehensiveness and depth. Companies showed the best performance in the social
category and general and strategic information on the companies and their policies,
followed by environmental performance. The lowest score was in the economic
performance and accessibility and assurance information categories.

These studies suggest that the GRI sustainability repantreasingly adapted by
the mining sector; howesr, there are several critics of theoutcomes of these
sustainability repors. Moneva et al.(2006) state that the use of the GRI framewtwk
reporting sustainability can mislead decisiorakers and camouflage organizations*-un
sustainability by usingsélected"” indicators and metriaghich provide better reputation
to organizations. Additionally, by using the GRI framework, companies focosri@n
issues within organizations amdight not havea broader view of sustainability (Moneva
et al., 2006).

Fonseca (2010) provide critique of the GRI approach amoft§ ICMM member
mining companies suggesting how to improve the effectiveness of the framework. He
claims that the GRI framewodoncentrates only on the organizational data collected for
the pastyear's performance, instead of understanding the future consequences of the
mining industryto ecosystemsand society. According to Fonseca (2010), a desirable
approach would beto use the biosphere's capacitgs the guiding visignand the
reportingto be should not only be disclosed at the corporate level, but as well at regional
and mine sitdevel.It should also include a retrospective and prospective approach with
agreaterunderstanding of longerm effects, context, interactions, and traddfs. Same
study also revealed that seven companies did not have an external assurance despite
public commitment, while for the remaining nine companissueslike low levels of
stakeholder involvement in the assuraneere identified Another paper studied five
types of mining sustainability frameworks used by or recommendedidsmessesand
industry associations- the GRI, Towards Sustainable Mining, Seven questions to
sustainability, Innovation and technology driven sustainability performance management
framewor k and Adi sa ATha esltishowed thdt framensnksoarek

predominately retrospective irmeasuringmining sustainability without considering
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trade-offs and synergies among sustainability dimensions (@aet al., 2013). A set of
sectorspecific measurement principlesas, therefore,recommended to validate the

longterm sustainability ofesourceexploitation at the site, regional, and global levels.

2.3 Sustainable development and the European mining industry
Majority of the analysisof the mining industrycontribution to sustainable development
are at the global or national leveNot much academic research isxploring the
sustainability challengesf mining sectorat the regional levelparticularly within the
Europeand is mainlyevaluating companies in different Nordic countries. Ranangen and
Zobel (2014) studied whether implemented international standards contribute towards
improvedsustainability performance. It is a case study of the Swedish mining company
Boliden AB which uses afmework based on ISO 26000, guidance on social responsibility,
which intends to help organisations contribute to sustainable development (ISO, 2017).
Even though compangomplied with most of therequirementsfrom the framework the
research alsoevealedthat such management systems goessurethe increaseduse of
renewable energy ogreenhouse gas emissiageductions

Another research explored mining companies' practices in Norway, Sweden, and
Finland,ncludedcontent analys of sustainability reports and a stakeholder survey. The
research aimed to determine @orporate Social Responsibility (CSRtivities of those
companies fulfil stakeholder interests. Even though the results showed that the Nordic
mining industry's CSpractices mostly comply with stakeholdémsterests, there were
certain areas in the reports that should be communicated more thoroughly. Those areas
are the respect for laws and regulations, acirruption, sustainable resource, energy
land use, and té recycling of metals (Ranangen & Lindman, 2018). This study irdlicate
that if theseareaswereimproved, mining companies ould gain the crucial social license
to operate It also showed that investments such as philanthropy and sponsorshimate
so important to the Swedish mining industry's stakeholdeBocial licence to operate
includeshe community'sconsentof the company's operations and expands beyond legal
rights (Kemp, 201Boutilier et al., 201

Besides sustainability reportinthe SDGgresent the core elemendf the sustainable
development. The UBnvironmentPr o g r a mm e 'whkite gapeNVE@#DiNg Mining to

the Sustainable Development Goalsa Atlas provides a thorough overview of the
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sustainable developmentelations with the mining industryCCSI et gl2016). At the
European level, the mining industry's role dgontributing to the SDGhas not been
studied widely.A recent study by Endl et a(2019)explores how Europ@n mining
innovations contribute to theSDGs with the aim to develop an impact framework
regarding the European mining industry challengestaedSDGs. Some of thenovation
concepts presented in the paper thatould contribute tothe SDGsvere autonomaus
equipment and operations, better resource characterizatma mine design, enhanced
transparency and traceability, renewable energy solutions, and towards zero accidents.
Results also showd that nearly all innovation concepts impact individual SDGs,
implicating that these innovations illustrate synerg and tradeoffs amongthe SDGs.

The mining industryill confronta variety ofchallengesn the future (WEF, 2015)In
the Europemining willspecificallybe pressuredwith the security of supply, its negative
climate change contributigrthe absenceof circular economyransition, and increased
demand for transparency. The mining industry's challenges haille to focus on
sustainability,the SDGs, and innovations if the industry is to become a part of the

solution.

2.4 Sustainability reporting and frameworks

The sistainability reporting and frameworks secti@onsists first of the definition of a
sustainability reportjts purpose,and the most ommonly used sustainability reporting
frameworks. Furthermore, sustainability frameworks, guidance and standards used in the
sustainability reports of the studied companies are described, together with their
connection to the mining industry. The sustaifap frameworks, guidance and
standards applied are The Global Reporting Initiative (GRI) Standard, The United Nations
(UN) Global Compact, The Sustainable Development Goals (SDG$)eamnternational
Council on Mining and Metals (ICMM)

2.4.1 Sustainabilityreport

A sustainability repontepresentscommunicatiordisclosedy a company or organization
related to the economic, environmental, and social impactusedby its dg-to-day
operations and core busines¢GRI, n.d. a; Johannsdottir & Mclnerney, 201B)e
organization's values and governance moalel presented in the reports together with

the connection between its strategy ami@dicationto sustainable development (GRI, n.d.

14


https://reykjavikuniversity-my.sharepoint.com/personal/vedran17_ru_is/Documents/ISE%20Geothermal%20drilling%20and%20well%20design%202020/Assignment%201/X_steam_tables_Assignment.xlsm?web=1

a). These reports help to communicate on sustainability performance andigosit
negative effects, as well as §ag goals and managehange more effectively. Reports
enable companies to be transparent which leads to better decisiaking ando build

trust among stakeholders. Othderminologiesfor nonfinancial disclosuresinclude
triple bottom line reporting, corporate social responsibili{¢ SR)integrated reporting,

ESG reportingnd similar, are synonymous with sustainability reportifgple bottom

line reportingmovesbeyond theusualway of reporting by taking canderation of the
whole impact of the business activities ars$ well as to goover the economic
performance (Dutta & Dutta, 2015). A CSR report is a communidakbiior disclosure
ofcompany’ s (G 8R itsethkelmldersa terms of accomplishments and
challenges, not only in economic, but also environmental and social fields, including
corporate governance, climate change, employee and supplier initiatives and community

investments (Moravcikovat al,, 2015).

Sustainabity reportcan also be a part of integrated reporting whimimjoinsfinancial
and nonfinancial performance analysis (GRI, n.dTagsereports are not only issued by
businesses, but also by organizations of all types, sizes, and sacborsd the wortl.
Some of the main sustainability reporting frameworks dhe GRI's Sustainabi
Reporting Standards, thelN Global Compact, and the International Organization for
Standardization and Sustainable Development Goals (GRI, nAll Byur concepts will
be used as analysis tool since they were also recognized as the most common frameworks

used by the studied companies (Table 5.)

2.4.2 The GRI standards
The Global Reporting InitiativéGRI) Standardsare accepted global standards for
voluntary sustainability reporting by businesses and other organizations worldWe.
GRIdatabaseincludesover 23,000 GRI reports recorded, and the number is growing
annually (GRI, n.d. b). Also, 35 countries use GRham sustainability policies as
guidance.The GRIcollaborates with international organizations such as the @bbal
GCompact OECD, and the UN Working Group on Business & Human Rights.

GRI supports companiesand governmentsidentify and report their impact on
sustainability issueelated toclimate change, human rights, governance, and sociat well

being(GRI, n.d. b)These standards cover a wide range of sustainability topics, from anti
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corruption to biodiversity, health and safety, and others. GRId&tats can be combined
with numerous reporting frameworks likine Carbon Disclosure Projed€DP or the

SDGsThey are based on the Reporting Principles, which are mandatory to ussgyto
that areport has been preparedccording tahe GRI Standards. &Reporting Principles
are aimed at the quality of the information in a report and are divided into Princtples

identify report content andPrinciplesto define report quality(Tablel) (GRI, n.db).

Tablel. GRIReporting Principles (GRI, n.d. b)

Reporting Principles for defining repg Reporting Principles for defining repg

content quality
9 Stakeholder Inclusiveness 1 Accuracy
9 Sustainability context 1 Balance
1 Materiality 1 Clarity
1 Completeness 1 Comparability
1 Reliability
1 Timeliness

A typical report written followinghe GRIstandardsshould include the vision and
strategy, corporation profile, governance structure, and management systdmGRI
content index, and performance criteria (Adamsladdarayanan, 2007). An organization
should identify relevant 'material’ topics related to its activities and operations to report.
Material topicsdefinethe social and environment#themesthat are the most important
to the companyand stakeholders (KPM@014).GRI Standardsontainof universal and
topic-specific standards. The universal standards identify material topics and contain
disclosures about the organization's size, activities, governance, and stakeholders'
engagement (GRI, n.d. c¢). The topic specific GRI Standards cdistdosures on the
economic, environmental, and social impacts concerning its material subjects and how

they are managed.

TheGRI framework had few versions, with the latest transition from G4 Guidelines
to GRI Standards. Previous versionthefguideinespublished additional sectespecific
disclosures for several industry sectors, including the Mining and Metals industry. Sector
disclosures can still be used in combination with the GRI Standards; however, it cannot

be a substitute for the ReportingiRciples (GRI, 2016). Supplements were issued in 2010
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and are based on the G3 Guidelines. Sector Supplement was upalatiee same time

as introducedG4 Guidelines in 2013. The documémtiudesa set of disclosures that
cover key aspects of sustainatyilperformance relevant to the Mining and Metals sector,
which were notenoughcovered in the G4 GuidelinéSRI, 2018 The necessity of sector
disclosure is in the diversity of the mining and metals seatorplving exploration,
mining, and primarynineral processing from project development, and an operational
lifetime to closure. Companies can be specialized in one part of this cycle or be large
multi-national or verticallyintegrated enterprises. The main issues covered in the sector
supplement are lie control, use, and lanchanagement the contribution to national
economic and social development, community and stakeholder engagement, labour
relations, environment, relationships with artisanal and sksallle mining and an

integrated approach to minats use (GR2013) An organization should identify relevant

materi al topics which are rel atTehabRIt o0 it s

Standardscontainthe universal and topispecific standards. The universalesidentify

material topics and containdisdour es about organization’s si
and stakeholder engagement (GRI, n.d. c). The topic specific GRI Standards contain
disclosures on the economic, environmental, and social impacts in relation to its material

subjects and how are thayanaged.

2.5 The UN Global Compact

The United Nations Global Compact (UNGC) is one of the most comprehensive
frameworks in terms of adopters among various CSR initiatives (€trs 2015) with

more than 12,000 signatories operating in 170 countries worldwide (UN Global Compact,
n.d. a). This frameworiffersextensiveguidelines for the implementation of responsible
practice. Former secretai@eneral of thdJN, Kofi Annan, lanched the initiative at the
World Economic Forum in Switzerland in 1989s based on ten universal principles
establishedfrom the Universal Declaration of Human Rights, the International Labour
Organization's Declaration on Fundamental Principles Rights at Work, the Rio
Declaration on Environment and Development, and the UN Convention against
Corruption. Principles address problemmsncerninghuman rights, labour, the natural

environment, and corruptioriTable2):

17



Table2. The Ten Principles of the UN Global Compact (UN Global Compact)n.d.

1. Businesses should support and respect the protect
of internationally proclaimed human rights;
Human Rights

2. Make sure that they are natomplicit in human rights
abuses.

3. Businesses should uphold the freedom of associal
and the effective recognition of the right to collectiv
bargaining;

4. The elimination of all forms of forced and compulsc
Labour labour.

5. The effective abolition othild labour;

6. The elimination of discrimination in respect 1
employment and occupation.

7. Businesses should support a precautionary approacl!
environmental challenges;

8. Undertake initiatives to  promote greater

Environment environmental responsibility;

9. Encourage the development and diffusion
environmentally friendly technologies.

10. Businesses should work against corruption in all

Anti-Corruption forms, including extortion and bribery.

Tojoin the UNGCorganizationave to write a letter of commitment to the UBICL0
Principlesto the UN Secretary Generaturthermore, to keep an active status, they are
obligated to provide an annual”(@OPpmowhitch cal | e
all the effortsof sustainability actions are presented (Orzes et al, 2018). COP can be
integrated intosustainability or annual report @n alternativeopendocument and are
posted on theUNGGwvebsite. By committing to the UBIC prsiciples businesses should
integrate them into the business strategy, d&y-day operations, decisiemaking
processes and engageresponsible businegzracticeswith peers, partners, consumers,

and society in general (UN Global Compact, ¢).d.

As mentioned in the section 2.1. companies are exposed to pressures to act
responsibly, especially on the subject of environment and human rights (Lehmann et al,
2010). Orts et al. (2017) recognized number ofactors pressuring the companies to
adopt CSR practices and UNGC, including NGOs, umedig,and the government with

the legal environment actsThe pressure fromthe competitionis one of themain
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motivations for joiningthis initiative (PerezBatres et al.2010; Garayar Erro & Calvo
Sanchez, 2012nd evident mimetic pressures to adopt the UNGC (Ortas et al, 2015).
UNGC has been criticized for minimal efforts needed to join the UNGC wéffmigntly
applyingits Principles (Sethi & Schepers, 2014 dso lacks control mechanisms (Bellace,
2014), and miss the monitoring and enforcement mechanisms (Berliner & Prakash, 2015).
The UNGC Principles provide very little detail regarding their definition and scope
(Garsten & Jacobsson, 2011) whiehdsto the decoupling phenomenon afumerous

companieobeyingto UNGC without major behaviour changes (Orzes et al, 2017).

2.6 The Sustainable Development Goals

The 17 Sustainable Development Goals (SDGs), listeidure 1., adopted by all UN
Member States in 2015, are a call for action to end poverty, protect the planet, and assure
peace and prosperity by 2030 to humanity (UNDR@OThey could be considereas a
supplement to the UNGC principles which represent core CSR values, while SDGs are the
framework for taking actions (Orzes et al., 201The Goalsare comprehensive and
include169 targetdinked t0232 indicatordor measuring the status and progressthe
SDGYUN Stats, 2019). The SDGs give a universal framework for navigating the most
pressing economic, social, and environmental challenges of the present, involving the
roles of all actors in reaching sustainable development. All goals are lirdteckdn
economic, social, and environmental dimensions of sustainable development, including
the tradeoffs and synergies across the goals. They are not only for developing countries
but for all the countries in the worldThe SDG principles are universalindivisibility,
inclusiveness and leave no one behind (UN SDG,2026gting the SDGs by 2030
requires collaboration among all segments of society, including governments, non
governmental organizations, the private sector, and communitiéserefore, dl the
stakeholders must incorporate the SDGs into their actions and operationged

Nations n.d).

Business sectaran havean importantpart in sustainable development bynplementing
SDGs into their business strategies and addressing current and future stakeholder needs
(UN Global Compact, 201 Sustainability reporting can as well influence corporate

actions and consequently initiate the implementation of SDGs into the businessgstra

(Anasi et al ., 2018) and can be a signific
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(Lozano, 2015). SDGs can also influence the evolution of sustainability reporting as they
are generallyecognizedlefinition of sustainable development (Bleington et al., 2017)
However, previous research fund that not many companies had cited SDGs in their
reports (Schramade, 2007; Rosati & Faria, 202 et al., (2B0) observed on the case
study of Italian companies that majority of companies mentioned SDGs in their reports,
but companies did not assess specific key performance indicators or integrated the SDGs
into their business strategies he implementation of SDG rporting is connectedto
several internal organisational factors, including a size of a company, a higher level of
intangible assets, a stronger commitment to sustainability frameworks and external
assurance, greatershare of female directors and a youmdgmard of directors (Rosati &
Faria, 2019)Also, implementation of SDGs can diffiere to the country of origin and its
institutional characteristics like political and labour systems, economics, sociocultural

norms,and educationJensen and Berg, 2012)

SDG reporting practices has been criticiZed r “rainbow washing”,
companies overuse the SDG rainbow wheels and focusing on style instead of the content
(Izzo et al., 220). Additionally, some authors emphasized that the SDGs do not explain
how thesegoals relate one to another or identify the drivers of the impacts (Bebbington
et al., 2018; Griggs et al., 2017). As baemerdependent, conflict relations might occur
among the SDGs which m#gad toconflicting results (Nilsson et al., 2016). Interactions
in which progress of one goal supports another aneclassified as synergies, while the
opposite interaction of one goadffS(Bradhanogr e s s
et al., 2017)In the analysis of SDGs interactions, Pradhan et al., (2017) discovered that
SDG 1 is linked with progress in SDGs 3, 4, 5, 6 and 10. Similar synergies are observed with
SDG3 and SDGs 1, 4, 5, 6 and 10. On the contrary, SDIZ &né, 15 demonstrated the
greatest portion of tradeoffs across SDGSDGselated to human development and
socioeconomic standards were in conflict with environmental goals. The reason for most
discovered tradeoffs can be related to the focus on nsostainable economic growth at

the expenses of environment (Sen, 1983).
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Figurel. Sustainable development goals (UN, 2019)

2.7 The mining industry and the Sustainable development goals

The mining industry has the potential to have a positive impgatontributing to the 17
sustainable development goals. Relations between mining and SDGs are described in the
whitepaper titledMapping Mining to the Sustainable Development Goals: An
Atlaspublished in 2016 byhe Columbia Centre for Sustainable Investmethie UN
Development Programme the World Economic Forum, anthe UN Sustainable
Development Solutions Network.dffersa summaryof challenges and opportunities of

the miningto contributeto the SDGs through their operations and the partnership with
governments, communities, and civil society. The mining sector's positive impact is given
through providing employment, business ddepment, increased income, and
infrastructure, andy securing essential minerals for technologies, infrastructure, energy,
and agriculture (CCSI et al.,, 2016). Unfortunately, mining contigbtdenumerous
negative aspectbke environmental degradatiorsocial inequality, corruption, increased
health problems, anth u ma n r i g h(CGSI et al.j 201&aura2.dllustrates the
major issues of the connection between the mining industry and each oS@sAn

Atlas suggests several goals as a stgrpoint for companies as thegttempt to align

their operations with the SDGs. For environmental sustainability it recommends the use

of SDG 6 Clean water and sanitation, SDG 7 Affordable and clean energy, SDG 13 Climate
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action and SDG 15 Life on landnMg can contribute to social inclusion through SDG 1
No poverty, SDG 5 Gender equality, SDG 10 Reduced inequalities and SDG 16 Peace,
justice, and strong institutions. Economic contribution can be expressed in SDG 8 Decent
work and economic growth, SDAradustry, innovation and infrastructure and SDG 12
Responsible consumption and producti@CSlI et al., 2016)

Sustainable development goals offer a framework that the mining industry can use to
tackle these global challenges and integrate sustainabield@mentdimensions into
practice. Moreover, integrating SD@g#o the core business can lead to c@stvings,
better alignment with regulations, better relations with communities and stakeholders,
and provide an improved businessvironment(Scheyvensteal., 2016;Bebbington &
Unerman, 2017) Goals offer an opportunity to participate in the discussion on
contributing to sustainable development within the industry and its stakeholders, to

share their efforts and detect new chances for partnership andwation.

2.8 The Paris Agreement

The Paris Agreement is an agreement adopted by 196 Parties at the Paris climate
conference (COP 21) in 2015 with aim to cor
temperature growth to well below 2 degrees Celsius aboveipdestrial levels, and

trying to reduce the rise to 1.5 degrees Celsius. It also wants to improve the ability of
countries to confront the climate change impacts and provide financial funding for the
development of lowcarbon and climateesilient development (UNFCCC, 2020a). It

entered into force in November 2016 and 189 Parties have ratified the Paris Agreement
(UNFCCC, 2020b).

Each Party is required to develop own mitigation measures through nationally
determined contributions (NDCs) and to regularly inform on the emissions and
implementation activities, as well as to assess their current pledges after 5 years with aim
to strengthen their targets. It is legally binding and applies to all countries, making them
accountable to their commitments (UNFCCC, 2020q)ent call to tacklevith climate
change and its consequences is vital in achieving SDGs. The Paris Agreement is strongly
associated to the Sustainable Development Goals as both agendas offer the basis for

sustainable, lowcarbon and resilient development (UNFCCC, 2020d).
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2.9 The International Council on Mining and Metals
The International Council on Mining and Metals (ICMM) is an international organization

committed to a safe and sustainable mining and metal industry (ICMM, 2019a). ICMM
was established in 2008/ thepublishingof 10 Principles for sustainable developmémt
makea change in the miningectorand improve performance. Principles are developed
through acollaboration with NGOs, international organizations, and acadefise are
in total 26 mining and metals companiegich arepart of this council, togethewith 35
regional and supply associatignscluding Euromines and Eurometaux (ICMM, 2020).
member companies are represented on the highest decisiaking bodythe Council of
CEOsand the Principal Liaisons Committee. Currently, ICMM is developing guidance for
performance validation at the operational level assessed by independent-piairty.

Membersare obligatedo implement 10 Principles and eight position statements, where
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Principlesare usedas the best framework for sustainable development for the mining
industry. Part of Principle 10 is annual reporting at the corporate level using the GRI

Sustainability Reporting Standardscordingtot he cor e opti on of

GRI

Metals sector disclosures. (ICMM, 2019b). Position statements include several obligatory

requirements that member companies must fulfil. These statements are relatétater

stewardship, Tailinggovernance Indigenous people and mining, Principles dbmate

change policy design, Mining partnership for development, Transparency of mineral

revenues, Mercury risk management, and Mining and protected areas

ICMM 10 Principleare:

Table3. International Gouncil onMining andMetals 10 Principle{ICMM, 2019b).

Principle 1. Apply ethical business practices and sound systems of corporate governance and trans

to support sustainable development.

Principle 2. Integrate sustainable development in corporate strategl/decisiormaking processes

Principle 3. Respect human rights and the interests, cultures, customs and values of employe

communities affected by our activities.

Principle 4. Implement effective riskanagement strategies and systems based omsdoscience anc

which account for stakeholder perceptions of risks.

Principle 5. Pursue continual improvement in health and safety performance with the ultimate gt

zero harm.

Principle 6. Pursue continual improvement in environmerparformance issues, such as wat

stewardship, energy use and climate change.

Principle 7. Contribute to the conservation of biodiversity and integrated approaches tasaplanning.

Principle 8. Facilitate and support the knowledugse and system®if responsible design, use,-use,

recycling, and disposal of products containing metals and minerals.

Principle 9. Pursue continual improvement in social performance and contribute to the social, ecol

and institutional development of host countriemnd communities.

Principle 10. Proactively engage key stakeholders on sustainable development challenge

opportunities in an open and transparent manner. Effectively report and independently verify pro

and performance.
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The method employed in this muktase study orthe sustainability trends in the
European mining industry is based on the scholar literature review, sustainability
initiatives and guidelines with the main research focus on ¢batent analysis of the
sustanability reports from D mining companies operating in Européhe case study is a
research method that simplifies the researchtind within its context using variety of
data sources, whiclallows the understanding of various aspects of the phenomenon
(Baxter & Jack, 20083 multiple casestudy providesan understanding ahe connections

and differences betweemore cases (Yin, 2003).

3.1 Data collection
To get a broader view of sustainability standards used in the mining industry, especially
in Europea review of the scientific literature and sustainability initiatives, guidelines, and
tools was carried outThe relevantiterature was collected through Science Direct and
Googlex hol ar using several keywords, rintludi
“sustainable development k7 “SDGs, ” “CSR,"”
papers written about this subject were found the reference list of the previously
gathered academic papers using the snowball techniguethod of datacollection
through the identification of an initial subject which provides the names of other actors
(LewisBeck, Bryman & Liao, 2004)he analysis of sustainability frameworks included
relevant initiatives used by the mining industry, such as Global fiRegadnitiative (GRI),
International Council on Mining & Metals (ICMM), United Nations Global Compact and
Sustainable Development Goals (SDGSs).

Main criteria for choosing the cowenggani es’

1. Mining companiesvith a mine or an ore processimdant within Europe

2. Companiesisngasustainability framework or standards for their sustainability

reports,
3. Sustainability reports publicly publ i she
in the GRI Database
4. Sustainabity reports annually published for the years 2016, 2017, and 2018.
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One of the criteria for choosing minimgpmpanieswhosesustainability reportsvere
used in theanalysisis that they have mine sites and ore processing operations in
European countrigsas the main research question examinespactsof miningon the
stakeholders in Europe, including the local communi{M&®od & Jmes, 1995 Harris,
2007). Primarily, the GRI Database wased to gather information about mining
companies in Europe. However, not all companies are listed in the database or use GRI
Standards for sustainability reports. For this reason, an additional search was carried out.
Several recent academic papers, which gsetl Nordic mining industry, were used to
expand the list of the companies relevant for thigalysis.

The number of companies was updated by exploring the members of the major
European mining associations such as Euromines, Eurometaux, andElvbpe
(Euomines, n.d., c; Eurometaux,dab; IMA Europe, n.d. b¥till, notall companieshad
sustainability reports published on their websites, and some of the reports were not
published in Englishwhich was part of the selection criteria. The timescale foreth
conducted sustainability reports were years 2016 to 2018.

Furthermore, it was necessary to determine if their operation site meets the main
criterion of location in European countries through this process. Most of the companies
had listed locations of # mining or processing sites in their sustainability reports or on
their websites. However, few of them did not specify the exact position, just the country
of operationsBusinessesvith headquarters in Europeagountries but have mining
operatonsonly in the other parts of the worldwere not included inthe research. The

final number of companies studied is 10 (see Tdble

3.2 Content analysis

To answer the research questions for the thesis, a content analysis of the 30 sustainability
reports from 10 mining companies published over a period of three years {2018)

was carried out. Content analysis is a common method applied to define largengsn

of quantitative and qualitative methodsoncentratingon the analysis of documents
through systematic coding and categorisation to group information around concepts or
themes (Krippendorff, 2004)t was performed manually by reading eadport and
writing down the data from each report related to the research questions in an Excel

document by company and year of publishifige coding process for the content analysis
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was based on an inductive approach, where the categories are developedlie raw

data into a model with key themes and processes (Thomas, 2D0Bng this process,

similar patterns from the reports' content became noticeable as materiality areas on

which companies are reporting; therefore, each materiality topic was nthrkigh a

different colour. Afterward, data were sorted in separate sheets according to the key

topic recognized in the data analysis and by each company from the list. The next step

was gathering the data that wereommon for all studied companies and pees it by

the main topics related to the research questson

Table4. List of the analysed mining companies in Europe

Company Business locations Minerals
Agnico Eagle Finland gold
Boliden Ireland, Norway, Sweden, Finland zinc, copper, lead, nickel, gold,

silver

Eldorado Gold

Greece, Romania

gold,silver, lead, zinc, copper

Elkem Norway, Spain silicones, silicon, micro silica,
carbon, ferroalloys
Glencore Sweden, Spain, Germany, UK copper, cobalt, nickel, zinc, lead,
ferroalloys, aluminium, coal
Hydro Norway, Germany, Spain, Italy, Poland aluminium
France, Hungary, Portugal
Imerys Spain, France, Italy, Germany, Swedel industrial minerals (bentonite,
Finland, Austria, Netherlands calcium carbonite, mica, quartz, talc)
LKAB Sweden iron ore
Lundin Portugal, Sweden copper, zinchickel
Rio Tinto Serbia, Iceland, Spain iron ore, aluminium, copper,

borates

Note: complete info of the sources is in Appendix A

In the data analysisfor mitigating the impac caused by the European mining

companies, the focus was on the qualitative content analysis of the policies, engagement,

actions, and indicators presented in the sustainability repaxts determine the

performance and potential qogress in a specific fieldcurthermore, a quantitative
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content analysis of the reported indicators d was ecarried out to see if the

implemented actiongesulted inimprovement or redution of the negative impact.

To examine the contribution to the stainable development and implementation of
the DGsinto the companies' business strategy and the sustainability reports, content
related to these subjectsvas searched in the reports. It was necessary to examine if the
SDGsvere part of the reports, on hich level the content was linked ®DGsand which
goalswere the most commonContribution to the SDGs described in the reports was also

collected and categorized for each SDG.

Since the differences between reports was not the main research questiaiysis
was not conducted in depth to determine as many differences as possible, but to examine
the possibility of comparing the data between the studied reports in terms of disclosed
materiality topics and performance indicators. Additionally, basedotimer studies
(Jenkins & Yakovleva, 2006; Boiral and Henri, 2@mhfprmity of the measurement units
used to express the results for specific indicators was also examined. Finally, assessment

if the reports were assured by external assurance was also peefdr

For examining the pressures under which mining companies in Europe act to progress
in CSR practices, institutional theo(@piMaggio & Powell, 1983)as utilized as a
theoretical framework as it provides a basis for explaining why an organisation
implements certain structure or reporting practices. Mining industry experience higher
pressure to act responsibly due to its significant imp@sardberg & Fombrun, 2006)
therefore determining the external drivers for those actions are one of the research

guestions of this thesis.
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4 wSadzZ (a

Prior tothe content analysis of the sustainability reports, it was necessary to determine
if selected mining companies met tiselectioncriteria for the thesis research. The list of
the companies which methe criteria is presented in theéable 5, together with the

sustainability reporting frameworks used by each company.

In the sustainability reports for 2016, all studied mining companssthe GRI G4
Guidelines: Core option where the majority of the companies also applied the Mining and
Metals Sector Suppleemt. There is a visible transition towards using GRI Standards due
to the change from GRI G4 Guidelines to GRI Standards in 2016. Only one company issued
disclosures in accordance with the older GRI G4 guidelines in all three yetirs of
reportingperiodexamined in this studyrhree companies are members of T&&Mand
therefore are obligated to report using the GRI Standards annually

A notabletrend wasobserved in theuse of theUN Global Compagtrinciple where
nine out of 10 companies were signat@s of the UN Global Compact by 2018. Similar
improvements are visible in the commitment to the Sustainable Development Goals. In
2016 only four mining companies from the list included SDGs in their reports, while two
years later, all the companies thatarted implemented SDGs into their sustainability

strategy and reporting.

4.1 Mitigating impact

The qualitative content analysis of the studied sustainability reports showed the main
materiality topics presented by the European mining companies in their ipagtiity
reports. The structure ofhe reports varia between companies; however, all of them
disclosel the data in the common categories. The most impacted areas recognized by the
mining companiewere governance, economic performance, social impactirenment,
employees, occupational health and safety, product responsibility, and stakeholder

engagement.

4.1.1 Corporate governance
Code of Conduatasthe primary documentor the firmsanalysed in this studgn which

the business strategy and ethical behaviofia companywere based.
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Table5. Sustainability reporting frameworks used by analysed companies

Company Reporting framework
2016 2017 2018
. . y
In acco-rda-nce wnh GRI In ac-corQance ywlth GRI G In accordance with GRI G4
: G4 Guidelines/ Mining Guidelines/Mining and Co o
Agnico Eagle . Guidelines/Mining and Metals
and Metals Sector Metals Sector Supplement; i
Sector Supplement; SDGs
Supplement SDGs
In accordance wit GRI . In accordance with GRI
o In accordance with GRI i . -
G4 Guidelines: Core i Standards: Core Option/Mining
. . - Standards: Core ‘
Boliden option/Mining and . o and Metal Sector Supplement;
Option/Mining and Metal )
Metals Sector Sector Supplement UN Global Compact;
Supplement PP SDG
In accordance with GRI In accordance with GRI G4 In accordance with GRI
Eldorado G4 Guidelines: Core Guidelines: Core Option; Standards: Core Option;
Gold Option; UN Global Compact; UN Global Compact;
UN Global Compact SDGs SDGs
In accordance with GRI In accordance with the GRI In accordance with GRI
Elkem G4 Guidelines: Core Standards: Core option; Standads;
Option; UN Global Compact; UN Global Compact;
UN Global Compact SDGs SDGs
In accorQan_ce V\_”th GRI In accordance with GRI .
G4 Guidelines: Core i In accordance with GRI
) - Standards: Core ] . .
Option/Mining and . . Standards: Core Option/Mining
Option/Mining and Metals ‘
Glencore Metals Sector ) and Metal Sector Supplement;
] Sector Supplement; )
Supplement; UN Global Compact: SDGs UN Global Compact;
UN Global Compact; ICMM pact, ) SDGs; ICMM
SDGs; ICMM
In accordance with GRI In accordance with GRI In accordance with GRI
Hvdro Standards; UN Global Standards: Core option; Standards: Core option;
y Compact; UN Global Compact; UN Global Compact;
SDGs; SDGs; ICMM; SDGs; ICMM
Citing GRI G4 Guideline Citing GRI S.tar.\dards: Corc  Citing GRI S_tanldards: Core
Imerys Coreoption; option; Option;
y UN Globa? Cor,n act UN Global Compact; UN Global Compact;
P SDGs; SDGs;
In accordance with GRI In accordance with GRI G<£ :
o e In accordance with GRI
G4 Guidelines: Core Guidelines: Core . o
) - . L Standards: Core option/Mining
Option/Mining and option/Mining and Metals
Lkab ) and Metals Sector Supplement
Metals Sector Sector Supplement; UN i
] ' UN Global Compact;
Supplement; UN Global Global Compact; SDGs
Compact SDGs
In accordance with Bl .
G4 Guidelines/Mining In accordanc.e with GRI In accordance with GRI
Standard: Core ] . o
. and Metals Sector . - Standards: Core option/Mining
Lundin ) option/Mining and Metals ;
Supplement; UN Global . and Metals SectoBupplement;
Compact; Sector Supplement; UN Global Compact; SDGs
pact, UN Global Compact; SDG! pact,
SDGs
In accorplanlce V\_”th GRI In accordance with GRI .
G4 Guidelines: Core ] In accordance with GRI
. - Standards: Core i . -
option/Mining and ontion/Minina and Metals Standards: Core option/Mining
Rio Tinto Metal Sector P 9 and Metals Sector Supplement

Supplement;
UN Global Compact;
SDGs; ICMM

SectorSupplement.
UN Global Compact.
SDGs; ICMM

UN Global Compact.
SDGs; ICMM

Note: complete info of the sources is in Appendix A
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A Code of Conducprovides a framework for all eployees on the company's
responsible and ethical business practices, and every employee is obligated to annually
read the Code of Conduct and sign the statement of understanding of the Gotlee
reports, enphasiswas placed on no tolerance for discrimation or harassment,
corruption, and briberyand on therespectof human rights, labour rights, and the
environment.The Code of Conduct igsuallyavailableat the operating sites or on the
companies' intranet. Mandatory training andlearning sessionsvere provided to
employees, while training on anrtorruption and antbribery in some companiesas
required only for the targeted groups whidould beexposed to the risks of corruption.
Besides the Code of Conduct, companies have developed additional policies in terms of
health and safety, human rights, a#fitiibery and anticorruption, environment, diversity,
sustainable development, Indigenous peqgpéed employeesTheBoard of Directors is
accountable for corporate governance; however, companies often establish
Sustainability/CSR committees wh are responsible for overseeing compliance and
implementations of the policies and practices related toporate responsibility and for
sustainability reportingAs companies statedustainabilityis an integral part of their
business strategy and aligwith the international standards and commitments such as
UN Global Compact, Sustainable Development @i\ Guiding Principles on business
and human rights, ISO Standards and Global Reporting Initiative Standards. European
mining businesses are members of various industry associaiatsas Euromines and
Eurometaux, whiclpromote sustainable developmeint their agenda.

Responsible supply chain managemews an essentia part of the governance
strategy of eight studied companies. They developed requirements for suppliers related
to the environment, human rights, antiorruption and working conditiongnd Supplier
Standards based on the Code of Conduct or Supplier Code of Conduct. Suppliers with a
higher riskwere additionally assessed and dvenore requirements to achieve. Detailed
risk assessments of the suppliexere conducted, and regular audits andspections,
including externabudits were carried out.In the reports ompaniesstated that they
were committed to the prevention of child labour, modern slavery, and trade of conflict
minerals. Corporate social responsibilitgsaligned with internatimal standards like the
UN Universal declaration of human rights, UN Guiding Principles on business and human

rights, and UN Global Compact. Companies that operate in Indigenous peoplesareas
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as Sami villages in the north of Sweden, Norway and Finlaee committed to the
respect of Indigenous rights, maintaining an open relationship through the Indigenous
communities' agreements, and offering employment, training, and learning opportunities
for Indigenous people.

Grievance mechanisms for reportintegal, corrupt or unethical behaviour and any
other complaints related to the company are established for internal and external
stakeholders. Complaints can be reported via phone, email, and special Wiicstler

channels managed by external agenciesgisonymous reporting.

4.1.2 Economic performance

The goal common for all companies regarding economic sustainability is creating short
and longterm economic value for the national and local economies where they operate.
Creating job opportunities within the comparfgy contractors and suppliers in the local
communities and the countries of operations is one of the main contributions of mining
companies to economic growth. Companjg®mote hiring workforce from the local
communities and invest in their skill development. Besides wages and employee benefits,
mining companies support the local and national governments' budgets by paying taxes,
royalties, and fees.

Local and national procurement of goods and serweere highly represented in the
reports and varid from 64 to 92 percent within the firms. Companies are dedicated to
supporting local businesses through direct investments and skill development to increase
economic resilience. Several companid&e Lundin andGlencore,are particularly
committed to economic diversification in the local communities, emphasizing women
entrepreneurs by actively helping them start or develop their business. Diversification
reduces the local community's dependence on the mines or procesdsplevhich is
important for the local economy since most of the mines have a life cycle of several
decades. Likewise, building or maintaining shared public infrastructure and community
development investments contribute to generating economic value.

By providing minerals necessary for so@ktevelopment and specificallfor low-
carbon technologies, mining companies contribute to kb&gnm economic growth. Most

of the companies from the list are crucial for the European economy since they are among
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the leading suppliers for certain minerals and metals, such as steel, aluminium, and
industrial minerals.

Indicatorsused to express economic performance were direct value generated and
distributed, local procurement share, community investments spent and patsnen

governments.

4.1.3 Stakeholder engagement

Building a strong relationship and maintaining an open and inclusive dialogue with
stakeholdersvasthe main objective for the analysed companies as patthefr social
responsibility. Theyere recognized as drcal areas to maintain the satilicence to
operate. Therefore, stakeholder engagement, especially community engagement, is an
integral part of their social acceptability. Dialogue with the affected pami@sbased on
extensive stakeholder mapping, wteethe priority stakeholder groupwere defined.

Each company identified its important group of stakeholders, which are shotable6.
Employees, local communities, governments, suppliers, and shareholders/oweegs
mutual stakeholders on each listloag with the high representation of nen
governmental organisations and customers. Other recognized stakehdiaers the
reportswereindustry associations, media, universities and research institutions, business
partners, media, and Indigenous people, ilghonly one companyasv the natural
environment as a stakeholder.

For a better overview of stakeholder engagement, some companies have
developed software, tools, or strategic standards and plan to monitor progress. Likewise,
they were collecting internaland external stakeholderperception surveys and impact
assessmerst Engagement with the employees is through internal communication via
magazines, newsletters, intranet, and social media, employee surveys, development
tracking, and training. Dialogue twi other stakeholderswas conducted through
meetings, site visits, audits, publishing annual financial and sustainability reports,
partnerships, memberships in external organisations and initiatives, stakeholder surveys,

and grievance mechanisms
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Table6. Stakeholders' list

Agnico Eagle Employees, local communities, governments, Indigenous pec
partners, shareholders

Boliden Employees, future employees, neighbours, owners, capital mai
business partners,authorities, media, Sami villages, consume
Universities/research, Environment

Eldorado Gold Employees, contractors, suppliers, shareholders, local commu
governments, norgovernmental organisations, industry groups

Elkem Employees, authoritiessuppliers, customers, shareholders, loc
community, unions, research institutions, ngoevernmental
organisations

Glencore Employees, suppliers and contractors, local communities, local
national governments, noegovernmental organisations, unions
investors, customers

Hydro Society, Media, Authorities, negovernmental organisations, industr
associations, customers, partners, suppliers, employees, uni
shareholders, banks, Norwegian state

Imerys Employees, business padrs, shareholders, investors, suppliel
customers, Governments, Industry associations, Local commun
media

LKAB Employees, owner, communities, customers, suppliers, society

Lundin Employees, local communities, government, customers, labour uni
non-governmental organisations, shareholders, financial institutic
suppliers

Rio Tinto Employees, Host communities, Suppliers and contractors, Custor

Governments, Shareholders and investors, +gmvernmental
organisations, industrgissociations, media

4.1.4 Community engagement

Local communitiesvere identified as one of the most important stakeholders of the
mining companiesnalysed in this studysince the mine site operationsave adirect
impacton local communitiesBy contributing to the social and economic development of
the communities and upholding continuous dialogue with them, mining companies
maintain and secw a crucial soell licence to operate. To retain social acceptance,
different ommunity development initiatives have been implement&dom thestudied
companies v i he wnain dontribution of the mining businesses is creating job
opportunities, not only direct employment but also additional indirect jobs from

procuring goods and seéces.As stated in the reports, mphasiswas on hiringlocal
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workforce, their skills development, and education to support host communities.
However, to reduce dependency on the mining assets, companies ene&ourag
diversification of the local economy thmgh investment and supporiof local

entrepreneurs to start their own business

Analysis showed thatoonmunity investmentsvere mostly philanthropic donations
related to community development, infrastructure, health and wading, education, and
sports Mining companieprovided scholarships and internships and invest in schools to
increase interest in science and technology and to attract skilled personnel. They
cooperated with universities and research institutions on various projects related to
techmology development and biodiversity issues. Continuous dialogag secured
through channels on the websites, social media, regular public and individual meetings,

and grievances mechanisms.

All the mining companies have complaint reporting mechanismgetort any
concerns or unethical and illegal behaviour. Complaivise received over the phone,
email, and special whistlelower lines managed by external agencies. Most of the
received complaints were related to environmental issues and emissions,, hiGiffe,
and employment concerns, whickere majority resolved by the end of the reporting
year. Impact on the communities/as regularly monitored, and actions to address
received grievancesvere implemented. Some of the actions inclutiehanging the
blasting schedule, installing dust collection technology, and building new roads out of the
populated areas. On each site, thas=zither a site manager oa community relations
team responsible for the community and public relations, and particular community
relations protocols or standardsere developed as a guidance on the implementation

for community programs.

Two analysed companies had to resettle sel/doaal communities in the studied
period due to mine expansion and ensure thesafety in the area. Swedish company
Boliden will have to move 50 permanent residents of some villages in the proximity of
their mine to a new, safe area. Resettlement wall stinegotiaion with the residents
where the company offered a replacement plot and a new house or purchase of the
property and additional bonus. Another Swedish company, LKAB, is relocating the entire

three towns situated next to their mines caused by tmine expansion, whichilvhave
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a significant impact on the people and communiti&s.stated in the reportte company
isthe EU's largest iron ore produceraking this project relevant on the European level.
By 2018, the urban transformation tatarted with the relocation of significant cultural
heritage buildings and new residential areas development. Property owraresoffered

an equivalent house or monetary compensation, tenants thate living in the rented
accommodationwere offered new rentd housing, and busines®ceivedrelocation
expenses covage and advee from business analysts. The urban transformatwas
carried out in partnership and agreement with the stakeholders, where an annual survey

was conducted to examine residents' satisfan with the urban transformation.

4.1.5 Employees

In the reports, mining companies describe employees as key stakeholders, driving forces,
and the best ambassadors to attract new employees. The number of emplayeks
contractorsin the studied companies viad from around4000 at Eldorado Gold and
LKAB, 17,000 at Imerys, 47,000 in Rio Tiotd 58,000 workersn Glencore.Local
workforce and contractorsvere prioritized among the companieswith aim to employ

100 percent local workforceEmphasis is on theivitrse and inclusive workplace and
mutual respect with no tolerance to any form of discrimination or harassment. They want
to attract new skilled employees through graduate and internship programs while
retaining existing employees and tracking the devetept of their knowledge and skills.

The personnel's competence buildimgasdone by several imouse training programs,
including training in safety, antiorruption, diversity, Code of Conduct, and others.
Training was performed over dearning platforms,on-job training, workshops, and
seminars and is mandatory for either all employees or targeted groups of employees.
Likewise, employees receive regular performance and career reviews for further skills and
talent development. Leadership skill developmerdsrecognized as a critical factor for

a safe and diverse workplace and responsible mining operations; therefore, companies
are implementing training and skills development programs in their business strategies.
Six mining companiesonduct surveys of egagement and satisfaction of employees

everyfew years.

Companiessaid that theyare committed to respecting human and labour rights in

accordance with the international standards, employees right of collective bargaining and
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freedom of association. Theepcentage of employees covered by collective agreements
varies from 45% for Rio Tinto to 84% for Lundin, although the percentage depends on the
countries where the companies are operatiig stated in the reports ming companies

are working on the prevention of child, forced, or compulsory labour within the company
and supply chain. Age limit, suppliers assessments, and audits tackling artisanal mining,
modern slavery statements, and preventing conflict mineragérare some of the steps

in addressing these issues.

Diversity is widely represented in the reports, emphasizing the employment of local
management and workforce, and aiming to achieve better gender balance. Promotion of
gender equality is done throughé¢ development ofliversity policy, offering a workplace
without genderbased discrimination or harassment, and equal compensations based on
the roles, responsibilities, and work experienewever, several companies stated that
incidents of discriminatio or harassment occurred in the studied period (Boliden, Hydro,
LKAB)andtwo reported on zero cases of discrimination or harassment (Eldorado Gold,
Lundin), while the rest did not address this isséaditionally, companieoffered
scholarshipgor womenand job opportunities to female graduates. Thsst up targets
to increase the share of female employees within the company. The percentage of
women employeesvasnot high, with the lowest share of female employees in Eldorado
Gold with 11 percent, and gihest in Elkem with 25 percent of female employ€eEse
numbers in ¢her companies vaed between 14 and 20 percentAlso, female
representatives in the Board of directors are below 50% or lo¥aring the three years,

the share of women in companies remadthe same or has been increased slightly.

4.1.6 Occupational health and safety

The health and safety of employees, contractors, and communitges among the main
concerns and core values for the analysed mining companies. They all have the objective
of zelo harm injuries; however, none of the companiesihhaached it yet. Companies
have developed health and safety policies, management systems, and protocols as
frameworks to manage health and safety risks and achieve their objective of zero harm.
Additionally, safety programs and guidaneeere developed with the best health and
safety practices to address common and significant risks. Employees and contractors are

offered regular health and safety training, together with the safety events thate
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organizedwithin the company to increase their safety knowledge and awareness.
Trainingwas recognized as a key factor in achieving a safe workspace. Underground
mines have trained emergency responding and mine rescue teams with consistent in
house training and simated practice scenarios. Safety technology like collision
avoidance and fatigue monitoring is implemented to prevent repeat accidents and reduce

the dependence on human behaviour.

Risk management is a main element in the health and safety strategy pmetiention
of accidents. Identification, mitigation, and analysis of the safety risks is the first step for
the continuous safety improvement companies are striving for. Companies have
procedures to make risk assessments, hazard identifications, anemaieporting. Six
mining companies havihe health and safety management system certification OHSAS
18001 implemented. Health and safety performangere frequently monitored using
several indicators- total recordable injury rate, lostime injury frequency, losttime
severity rate, sick leave, and fatalitieBhe mining companiesanalysed in this study
differedin their use of metrics to calculate injury rates; therefore, it is harder to compare
their safety performance. However, the trends in safety positive, according to the
data presented in the report&able 7.)Still, only twoof the companiesanalysechad not
experienced fatality accidents at their worksites during the studied pedaphico Eagle

and Lundin.

Occupational healtis an additional important topic related to mining activities. In the
reports, mining businesses monitor employees' health bgkieg the number of new
cases of occupational disease. ldentification of potential workplace contaminants and
exposuresvasfrequently inspected to check compliance with safe workplace exposure
limits and minimize workers' contact with hazardous substanégsployees receive
regular onsite medical screening and medical treatmeotveragean case of occupational
disease diagn@s Additionally, employees with diagnosed occupational illnessa®
given alternative jobs. Most of the health risks on the maites were related to the
airborne contaminants, exposure to the ergonomic challenges causingtéomg
musculoskeletal damage, and noise. The numbers in the repwitsated a reducing

trend in newcases of occupational disease.
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Another important topic for health and safety in the mining industry is catastrophic

hazard management because catastrophic events could have disastrous consequences

on the people and the environment. Companies have established catastrophic hazard

managemat, detailed catastrophic hazard guidelines, and hazard protocols for the

prevention of fatalities and catastrophic inciden. sitespecific knowledge base of

critical controls is collected, and innovative technology has been implemented to reduce

dependency on human behaviour. Underground mines are equipped with emergency

facilities, secondary escape ways, first aid, and emergency equipment.

Table7. Health and safety performance of analysed mining companies for 22068 perial

Health and safety|

OHSAS 1800

TRIFR

LTIFR Fatalities

New cases of occupational illnesse

Agnico Eagle

1

i

i

1

n/r

Boliden

1

1

1

1

n/a

Eldorado Gold

1

n/r

Elkem

n/r

n/a

Glencore

1

Hydro

n/r

!

Imerys

1

LKAB

n/r

n/r

Lundin

1

1

T

n/a

Rio Tinto

1

1

l

l

Note:. refers to “ megdteirwe ttor émpbs”iiti ve trends”;

“not reported?”.

4.1.7 Environment

Themining companieanalysed in this studyecognizethat mining by its nature impacts
the natural environment. Therefore, their objectives for environnarperformance
improvement are to efficiently use natural resources to prevent or limit their emissions
and reduce the generation of wastBeveloped environmental policies are a baseline for

environmental management, compliance witbgulations and operating permits, and

n/

commitment to continuous improvement. They also apply the best available technology

and are committed to rehabilitating impacted areas by their operations. Eight companies

from the list ha most of their operating sés certified according to théSO14001

Environmental Management System (EMS) There are special environment teams

responsible for the management of environmental policies and the monitoring of
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environmental performance. Employees have regular trainingepwironmental best
practices, while suppliers are assessed on their environmental performance and required
to comply with the requirements. Environmental impact is monitored and reported on a
monthly basis, together with comprehensivEMS and independent lird-party
environmental audits. The main material topics in the sustainability reports related to the
environment are watemanagement, energy, and greenhouse gas emissions, effluents,
waste, and air emissions. At the same time, the majority of the exash@ompanies also

included topics of climate change, biodiversity, and mine closure and remedidiam

results from the reports’ analysis in ter ms
8, where “no applicabl e ”esentedloritinose ragparting he da
year therefore it was not possible to track

the topic was not covered in the reports.

4.1.7.1 Energy consumption

Energy consumption represents one béetsignificant environmental impacts and one of
the largest components of operating costs of the extractive industry. Energy is primarily
used for the ore processing plants and the ore extraction operations on the mine sites.
Mining companies aim to reduc¢heir energy impact through increased energy
efficiency, energy recovery, and renewable energy resources. Primary sources of energy
are electricity from the national grid, fossil fuels, and renewables; however, the
distribution of the energy sources diffe Fossil fuels are still highly represented as the
energy source within mining operations, particularly coal, natural gas, diesel, and
charcoal. They have been used in the smelting processes for mining operations
equipment,and power generation. Some mpaniestry to reduce the use of coal and
fuel oil in their operations; therefore, thegwitchto less energyntensive sources such

as charcoal (Elkem), natural gas (Hydro), and biomass (Bplide
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Table8. Environmental performancef analysed mining companief®r the 2016¢ 2018period

Environment

Agnico Eagle
Boliden

Eldorado
Gold

Elkem
Glencore
Hydro
Imerys
LKAB
Lundin

Rio Tinto

Note:r r ef er s

1

!

1

1

Energy

t

o

!

1

GHG

emission

Consumption Renewables

1

1

negedteirwve ttor € posfietrisv e otnt/ o desbp g s”

Air emissions

n/r

1
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n/r
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l
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Water
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! 1
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n/r n/r
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At some companies, such as Hydro, Elkem, and Lundin, the share of renewable energy
in the energy mix, especialydropower, is around 50 percent higher, followed byRio
Tinto, with a 30 percent share of renewables and Glencore with 19 percent. Imerys had
installed renewable solar units and wind turbines, while Bolideshused somebiomass
and biobased fuels dthough compared to theér total energy consumption, their
renewable energy use is negligible. Agnico Eagle, Eldorado, and LKAB did not report on

energy produced or purchased from renewable sources.

The main indicators used to report on energy performarere total energy
consumption, and energy intensity per tonne of ore processed. Two differentwares
being usedamong the companiesanalysed in this studyo express total energy
consumption. Agnico Eagle, Elkem, and LKAB are using gigeuest (GWh)The rest
are using Sl multiples of joule like gigajoules, terajoules, and petajoDiely Hydro and
Rio Tinto hdreduced total energy use in the period from 2016 to 2018. Other companies
energy consumption increased mostly due to increased productsbarting a new
production orthe acquisition ofother companies. Howeverthe mining companies
analysed hereadopted actions to reduce energy consumption, such as utilizing energy
recovery from the excess heat for electricity or heating, improving eneffigiency by
implementing better technologies in the processes, optimizing existing technology and
processes, and replacing used fuels with the more efficient energy sources. Seven

companies were certified with ISO 500@ie energy management standard.

4.1.7.2 Greenhouse gas (GHG) emissions

Greenhouse gas emissions are closely related to energy consumption bebaysae

mostly caused by fuel combustion and electricity purchase. Companies have set the
targets to reduce their emissions or to become carbon n&uin the longterm run,
however some of the targets are not ambitiouR report their performance on GHG
emissions, companiedisclosedata for the total GHG emissions, Scope 1 emissions
(direct), Scope 2 emissiofiadirect emissions from purchased egg). Some companies
include Scope 3 emissions (indirect emissions that occur in the value chain) and GHG
emissionsintensity. Decreasing trends in total GHG emissions are noticeable in the data
for Agnico Eagle, Boliden, Eldorado Gold, Hydro, and Rm Rieasons fortte increase

of GHG emissions in other companas the dmilar to reasors for energy increaseor
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exampleincreased productionimplemented actions to reduce GHG emissions include
energy recovery from excess heat, replacement of fégsls and fossil fuel equipment
with renewable energy sources, use of recycled input materials, improvement of
efficiency for the used technology, and assessment of the opportunities to reduce the

impactof operations.

4.1.7.3 Climate change

Climate change is natepresented in all the studied sustainability reports. Boliden
recognizes risks and opportunities in its activities due to climate change, such as the stress
of heavy rain on water management systems. To address the climate change issues, it
focuseson mitigating climate changehich includesmproving heat recovery, the further
electrification of transport, and replacing fossil fuels with biofuels in processes. Smelter
operations are exposed to the European Emission Trading Scheme. The company set a
target of reducing CO2 intensity by 3% per year. Eldorado Gold also recognizes negative
climate change effects on people, infrastructure, and equipment such as heat health
related risks, higher risks of drought and flooding, and potential investments to adapt t
climate change risks. It also reports under the Carbon Disclosure P{GJeEY)Glencore
produces diversified resources such as copper, nickel, and zinc required foalban
technologies. However, Glencore is also a producer of coal, but they siatied report

that they havelimited coal production capacity. The compaggnducta climate change

risk analysis to understand better and mitigate climedtated risks. It participates in one
carbon offset programme and one carbon capture and storaggeptoFurthermore,
Glencore publishes a standalone climate change report. Hydro set a target to become
carbonneutral from a life-cycle perspectiveby 2020 andwas on track in 2018 by
increasng theiruse ofhydropower anl their recyclingvolumesof postconsumer scrap

Hydro recognizes risks related to climate chasgehas physical risks, risks related to the
transition to a lowcarbon economy, and environmental risks. Imerys became a signatory

of the French Business Climate Pledge, througlchvitisobligated to take urgent actions

1 As Hydro stated in its 2018 Annual Repo&(Qy carbon neutrality inalfeycl e per specti ve
balance between thelirect and indirect emissions from our own operations, dheé savings of applying
our met al in the use phase”. I't i s basedephase r educed
benefits and increased recycling of p@sinsumer scrap. Even though some plants might have higher
carbon emissions, the overall balance for the company should be zero or negative (Hydro, 2020).
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to combat climate change. It has a climate change working group to assesantsk
opportunities related to climate change. Imerys also participates inGHe Pclinsate
change program. Lundin is mining commoditisuch as copper, zinc, nickel, and lead,
that are critical for technologies required falow-carbon future and which are among
the most recycled materials. It also condsittie assessment of climatelated risks and
opportunities and adagthe infragructure and activities to increase resilience against
climate change risks. At one mine site, Imerys signedyea0 contract with the energy
provider to increase the share of renewable energy to 80 percent. Rio Tinto sees climate
change as a strategimperative. It produces materials like aluminium and copper, which
are essential for a lowwarbon economy and @snot produce coal. Its emissions footprint
has been reduced by almost half since 2008, while the share of renewable sources
increased signifantly. Rio Tinto published a separai@sk Force on Climatelated
Financial Disclosurd CDJreport on climate change. Agnico Eagle, Elkem, and LKAB do

not have climate change as a materiality topic in their reports.

4.1.7.4 Air emissions

Air emissions producedy mining operations are usually sulphur dioxide, nitrogen oxides,
dust, and particulates. Sources of emissions are blasting, transportation of ore, mineral
processing, and road traffi@nly Agnico Eagle did not report on the air emissions in the
studiedperiod.To reduce dust dispersion in the mine aread ore transportatiopwater
spraying of the equipment is installed, roads are salted and watered, and protective
barriers around storage area are placed to reduce dust escape. There are also dust
collecting systems on the equipment, like filters and scrubbers, while some sites have

dust measuring equipment.

Sulphur dioxide (SO2) emissions depend mostly on sulphur content in raw materials
and process stability. To reduce these emissions, it is negetsshave a stable process
with the installed scrubbing or filter systems to capture emissions. Despite the efforts,
most of the companies had increased SO2 emissions due to boosted production or higher
sulphur content in the raw material. Only Boliden &g Tinto had lower SO2 emissions
in 2018. LKAB had a significant drop in 2016 caused by the investment in a flue gas
scrubbing equipment; however, they slightly increased in the next two years. Agnico

Eagle, Eldorado Gold, and Lundin did not track SO2ssmns. Nitrogen oxides (NOXx)
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emissions were lower for Boliden, Elkem, LKAB, and Rio Tinto, while Hydro and Imerys
had rising NOx emissions. Agnico Eagle, Eldorado Gold, Glencore, and Lundin did not track

NOx emission&kem, Hydro, LKAB and Rio Tinto m&urel particulates emissions.

4.1.7.5 Water management

Water is an essential input material used in the mining operations, especially for mineral
processing. Vast amounts of water are utilized in mineral production; therefore, water
management has a crucial rale reducing the negative ecosystems' impact. Companies
are trying to reduce their water consumption, discharges, and emissions to water. They
have developed strategic water management frameworks and policies to guide best
practices related to water managemt, compliance with the regulations, and

maintaining environmental quality standards.

Companies conduct wateelated risk assessments, collect data for water
consumption,and water quality. When reporting on the total water withdrawal, three
companiesuse litres, sixuse cubic metres, and LKAB does not present data for this
indicator. Eldorado Gold, Lundin, and Rio Tinta neduced their water withdrawal
compared with the 2016 year, while other companiesdhacreased amounts of
withdrawn water. Elkem id not have numbers for years before 2018. The reason for
increased quantities of water withdrawal for some compamiesthe dewatering of the
underground mine sites from groundwater flows. Companies preseta dor this
indicator by locations and by water sources, which are surface water, groundwater,
treated wastewater, and seawater. To reduce the impact, companies implement
conservation, reuse, and recycling of water, together with the usage of closedrsyste
the production.Hydro is recovering caustic soda to reuse it in the process and reduce
impact.Agnico Eagle and Elkem do not disclose quantities of the recycled water from the
operations, while the share of the reused/recycled wateloisest withthe 10 percent
for Hydro,highestfor Lundinwith around 200 percent, and other companies above 51
percent. They have water treatment facilities for the wastewater to reduce the quantity

of chemicals like sulphate, nitrogen, and heavy metals in the disctiavgeer.

Seawater is used for ading the equipment and water supplied from desalinized
seawater, especially in the areas with water scarcigditionally,in waterstressed

areas, companiegseonly dry process technology. Runoff water is collected tagated
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prior to the discharge to avoid contamination of the water bodies. Quality of discharged
water and water bodies are regularly analysed and monitored internally and externally.
Companies reportean the environmental incidents related to the disclgas without
effluent treatment or water treatment malfunction, spills, or leaking due to the heavy

rainfall, butno major incidents were reported

4.1.7.6 Waste management

The majorityof the generated waste from the mining operations is barren rock, tailing
and other residues from mineral processing, nonmineral waste, and wastewater. Waste
rock is stored on the waste storage areas near the production, while tailings are disposed
of in speciallydesigned tailing damsCompaniesuse barren rock as backfill in
underground mines, as a construction material, and in cement production. Some of the
waste is recycled or reused to make new products. For example, Imerys has developed
certified products from recycled materials which are used as construction materials

while Bkem collects micro silica and uses it as plyduct.

Tailings management is a substantial fodas the companies who have tailings
facilities due to the potentiabf dam failure and major environmental incident risk
including acid drainag Only Elken and Imerys do not have tailing facilities in their
operationssincethey exploit minerals whose processing does not produce tailiNgae
of the companies had tailings related failures at their operations. Tailings are assessed
against numerous safetyand governance criteria, including tailingjated risks
Quarterly or annual independent dam safety inspections, reviews, and audits are
performed.Catastrophic hazard protocol for the management of tailings storage facilities
is developed to minimize aliminate related risks. Tailings have installed upstream, and
downstream monitoring facilities and are monitored daily. Mining companies try to
reduce tailings impact by reusing or recycling waste or implementing new technologies.
Agnico Eagle and Boligertially u tailings as backfill in underground mines. Lundin
mixestailings with sand or cement for the disposal in the previously mined open pit
Eldorado Gold and Hydrimplement dry stack tailings to reduce water footprint.
Moreover, Hydro treatresidue to lower the alkalinity, recovering caustic soda for use in
the production, recovering aluminium from process waste, and examining the recovery

of the other minerals. 8liden also recoves metals from the process residudiesultsof
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the waste managemendre partly mentionedn the product responsibility section, as

Boliden recycles secondary materials from the external sources.

4.1.7.7 Biodiversity and reclamation

Biodiversityand reclamation are included as a material topic in the sustainability reports,
except for Elkem and Glencgmance biodiversity was not recognized as a priority area in
their materiality analysis. Mining has a significant impact on the land and ecosystem
because it uses large land areas for mining, exploration, and the construction of the
mining infrastructure. To understand the impact, to increase the knowledge of the
impacts of mining on biodiversity, and to preserve biodiversity, companies partnier wit
different organisations such as universities, mgmvernmental organisations, and
research institutes in the biodiversity field. They have developed biodiversity
management plans and remediation plans after the mine closure. Areas of high
biodiversity vdues and protected areas are identified, together with the species
inventory. Lundin has collectedternational Union for Conservation of Natut&/CN red

list species for their operational areas and, if necessary, retsgabtected plants toa
sheltered area. Imerys conducts studies and research on biodiversity in partnership with
French institutions, has pilot projects on biodiversity, and collects seeds of endangered
species for its nursery. It also enhances rehabilitation of impacted areas dudnygitie

life. Boliden has its forests which it practises responsible forestdefined by the Forest
Stewardship Counci(FSC)to promote nature conservation interest through the
establishment of nature conservation land, key habitats, and habitat ptetkareas.
Agnico eagle has conservation projects of endangered species. Boliden, Imerys, Hydro
and Rio Tintoused two landuse indicators- total disturbed surface area and total
rehabilitated area. Even though thegrry outrestorationactivities rehabilitated area

per year is much lower than the affected area.

4.1.7.8 Product responsibility

Boliden contributes towards a circular economy by recycling a variety of metal waste,
including used leadcid batteries, hazardous and electronic waste. Products arvices

are labelled in accordance with legislation, particularly with the EU chemical legislation.

Boliden measures customer satisfaction biannually by conducting surveys among regular

customers and considst hei r suggestions. pdnglbdity isho Go |

a7
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produce gold and other metals by adheritiieir operating mineso the 1SO 14001
Environmental Management System Standard, OHSAS 18001 Occupational Health and
Safety Management System St a-RrdesGoldStatevlor | d G
and International Cyanide Management Co@empany states thatirsce their products

are unrefined gold and silver which are sold in bulk to the refineries for further
processing, theyhave no environmental or safety risks associated with handling or
disposal,therefore their productsrequire no product service or labellinglowever,
cyanide used in the gold processing can be hazardous to the exposed workers (Henny et
al., 1994) despite having International Cyanide Management Czmleompany should
elaborate this statementElkem provides safety data sheets for all its aygtile products

in accordance with the UN Globally Harmonised System of Classification and Labelling of
Chemicals. The company is also focused on silicone innovations with more than 1,200

patents and approximately ten products developed each year.

Elkem sees research and development as a critical asset; therefdoginded an
innovation team in 2016. Glencore has a product stewardship programme and operates
in compliance with the EU directive on regulation, evaluation, and authorisation of
chemicds (REACH), which addresses the production and use of chemical substances and
their potential negative impact. It promotes responsible souradgcationthroughout
the supply chain and provides documentation that their minerals are not sourced from
conflict-affected or highrisk areas. The database on the potentially hazardous substances
is regularly updated, and products have safety data sheets. The company is also preparing
for the newEU Regulation 2017/821 of 17 May 2017 (the Conflict Minerals Remylati
entering into forcan 2021. Hydro has a l#eycle assessment for all major product groups
and the assessment of energy, material consumption, toxicity, and recyclability of the
products. It also emphasises promotion and recycling of aluminium pak#yiough a
panEuropean network. Imerys operations comply with the European REACH Directive,
while 70 percent of sites & ISO 9001 Quality management system certificgtishich
according talSO (n.d.), helps to get consistent, gespehlity products ad servicesThe
company measures the sustainability of the products through the assesdnoenthe

World Business Council on Sustainable Development. It also performs cradle to gate life
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cycle assessmeritfor 14 of the products. Lundin transports itsggliucts in accordance

with EU and international standards, it performs product stewardship audits of the
outbound port facilities and gives safety data sheets for each shipment. Rio Tinto has
separately published a product stewardship strategy documentiohgiBagle and LKAB

do not report on product responsibility.

4.2 Implementation of sustainable development and SDGs

Sustainable development is integrated into the business strategy andtoddaty
activities of the analysed mining companies at the operationacative, and Board of
direct oMisni h @ vesusmgnalility wosk’is based on their own established
norms and values, as well as on the UN Global Compact principlether8DGsThe
values of these companies reflect their commitment and oy and they are the basis

for sustainability management along with other policies. Most of the companies include
integrity, respect, and responsibility as their core values. Furthermore, their mutual aims
areto createadded value to the stakeholders frothe mining operations and minin@z

he negative impact on the environment and society. Other sustainability priorities are
creating a safe, healthy, and diverse workplace, using resources efficiently, having an
open and inclusive dialogue with stakeholderespecting human, and labour rights, and
set high standards of ethics and corporate governance. Their commitment to sustainable
development is expressed through participation in the external international and industry

initiatives, whichpromote sustaindle development.

Additionally,majority of companiesset short-term and longterm objectives related
to sustainable development to track their performance and commit to continuous
improvement. In each report, they present the performance for the previaas gnd set
new objectives for the next reporting period. However, some of the objectives had not
been achieved at the end of the reporting year. Also, some objextirgeset for a more
extended period an@rein progress, but not fully achieved. The reas for not meeting
the targets are varioysrangingfrom equipment malfunctioning, acquisitions of new
sites, and increased productipto safety incidents caused by human behaviour. Imerys

developed an annual competition for its employees called SD Challenge to encourage

2 Cradleto-gate is gpartial life cycleassessmentf a product from resource extraction (cradle) to the
factory gate(Cao, 2017).
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them to participate in the sustainable development progress within the company. Lundin
initiated the development of aFiveYear Sustainability Strategy to advance the

implementation of the UNGC Principles and SDGs into the business strategy.

Majority of studied companies just referred to the UN Global Compact as being the
guidance for the activities in areas of human tggHabour standards, the environment,
and anticorruption (Eldorado Gold, Elkem, Glencore, Rio Tinto, Imerys). The reason for
that could be in publishing separate report as UN Global Comp&din which the
relations with the Principles is explained mdnerough.Hydro stated its commitment to
the UN Global Compact by the letter to shareholders by the President & CEO and referred
to the stand-alone COP reportimerys addressed relevant UNoBal CompactPrinciples
to each materiality topic. LKAB statechat i ts supplier’s require
UN GCBoliden integrated its UN Glob&lOPwith the sustainability report, where it
rel ated and ex pdfamancetd the Princpplasbgmesas the other
companies Boliden use UN Global Compasta basis fosustainability workLundin as
wel | incorporated COP into the sustainabi |
progress on each Principle mostly throughviésious documents anpolicies,standards
and plans andparticipation in assoctans. It also addressedrelated SDGs to every

Principle.

Implementation ofthe SDGénto the sustainability reports of the mining companies
analysed in this studgonsiderably improved over three years. In 2016 only Glencore,
Hydro, Lundin, and Rio Tinstarted to align their sustainability strategies with the SDGs.
Glencore was th@nly company that had related th&DGdo their materiality topics.
Though, its contribution to the SDGs was not explained. Glencore did not link all the SDGs
to its report cantent, just the ones which are associated with its sustainability activities.
By the 2018 reporting year, there ththeen considerable progress in supportthg SDGs,
where all the mining companies adopted SDGs as a part of their business strategy. Their
contribution to the SDGs is explained in special sections within the report or directly
linked to the materiality topics. As Glencore identified key Siere they thought
company contributed the mosh 2016, the other companidsok the same approach of
selecting related SDGs and integrating them into their reports. Additionally, some

companies have case studies linked to certain 8D@resent their contribution.
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The results for all referred SDGs from the reports are presented in the Tablee9.
only mutual SDGvas Goal numbei8, Decent work and economic growtkor all
companies, followed by SDG 3 Good health and-letiig and SDG 13 Climate action,
which were identified in most of the reports. Another highly identified Goal was SDG 16
Peace, jstice, and strong institutions. Other relevant SDGs within the studied reports are
SDG 4 Quality education, SDG 5 Gender equality, SDG 6 Clean water and sanitation, SDG
9 Industry, innovation and infrastructure, SDG 10 reduced inequalities, SDG 11
sustaindle cities and communities, SDG 12 responsible consumption and production,
SDG 14 Life below water SDG 15 Life on land and SDG 17 Partnerships for tAdngoals.
following subchapters present the data collected from the analysed sustainability reports,

in which companies stated how thesge theircontributionto SDGs

Table 9. Sustainable Development Goals referred in the analysed reports

\ =
Agnico Eagle + |+ |+ |+ |+ |+ + |+ |+ |+ |+ |+ |+ + + +
Boliden + + |+ |+ |+ |+ |+ + + + + + + + +
Eldorado Gold + + | + + | + +

Elkem + + |+ |+ + +
Glencore + + + + + + + + + +
Hydro + + |+ + |+ [+ [+ [+
Imerys + |+ |+ |+ + + + + +
LKAB + + |+ |+ + + + +
Lundin + + + |+ |+ | + + + +
Rio Tinto + |+ | + + + + + +

4.2.1 SDG 3 Good health and wdilking

The contribution of mining companies to SB&ood health and welleingis through
prioritizing the health and safety of their employees aoohtractors. They prevent
incidents by implementing new technologies such as collision avoidance and fatigue
monitoring technology and focusn the continuous training of the employees in the
health and safety area. By addressing potential catastrophiardamns events through
developed protocols and management plans, companies ensure the safety of their
employees and communities where they operate. Through product stewardship

management with quality certification and compliance with EU regulations, togettike
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safety data sheets for each shipment, companies guarantee the safety of their products.
Tracking employees' health through regular medical screening, giving a medical
treatment if necessary, and setting targets to reduce the number of occupaticsedsks
contributes to the good health of the workforce. In addition, by monitoring and limiting
the exposures of chemicals in the working environment, the heatated risks are

reduced.

4.2.2 SDG 4 Quality education

Mining companies recognized the importanaf quality educationTherefore, they invest

in education programs and infrastructure within the communities. They ensure inclusive
and equitable quality education and lifelong learning opportunities for all employees
through education programs, numerotraining, and skill development. Through regular
performance and career reviews, companies encourage employees to develop their

knowledge and grow their talents.

4.2.3 SDG 5 Gender equality

Mining companies promote gender equality and women empowerment byigiay a
workplace without gendebased discrimination or harassment, and by offering equal
compensation for men and women for the same job positions and responsibilities. All
companies have the objective of increasing the share of women employees within th
companies through the scholarships and internships for women, and by establishing
different women in mining initiatives. They suppawvomen entrepreneurs in local

communities through funds and business counselling.

4.2.4 SDG 6 Clean water and sanitation

Mining companies contribute to SDG 6 Clean water and sanitation by reusing and
recycling the water in the operations, which reduces freshwater consumption. Water
management systems are based on water treatment investments, improving water
efficiency, monitoringwater quality, and minimizing water discharges. In the water
scarcity areas, dry process technologies are implemented to minimize water
consumption. Additionally, some companiase desalinated seawater to reduce the

stress on freshwater bodies.
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4.2.,5 SDG 7 Atirdable and clean energy

Mining companies' input for clean energy is demonstrated in several actions: having less
energy intensive processes, improving energy efficiency, and reducing fossil fuel energy
sources. They also increathe share of renewable gy sources in their energy mix.
Additionally, the majority of the studied companies produce minerals required for

renewable energy technologies production, such as solar panels and wind turbines.

4.2.6 SDG 8 Decent work and economic growth

Mining companies have a direct and indirect positive impact on the communities where
they operate. Economic contributions of the analysed companies are through wages and
salaries to employees, and taxes, royalties, and fees paid to governments. Econlamic va
is distributed through community investments in education, economic diversification,
and local entrepreneurs, infrastructure, and local procurement. Analysed mining
companiesare dedicated to respecting international human rights and labour standards
and promoting a safe and secure working environment. They have applied measures to
eradicate child and forced labour and modern slavergh an emphasis othe supply
chainthrough mandatory supplier assessments and requirements for respecting human

rights, anticorruption, and working conditions.

4.2.7 SDG 9 Industry innovation and infrastructure

Investments in research and development, especially in innovative products, together
with the investments in new technology and infrastructure, are main contributors to the
SDG 9. Mining companiesoperatewith local businesses and universities to promote

research and development.

4.2.8 SDG 10 Reduced Inequalities

The promotion of equality, inclusionnd empowerment for all employees through the
Code of Conduct and other policies and zero tolerance for discrimination or harassment
supports the goal of reducing inequalities. Companies have established open dialogue
and cooperation with local communitiescluding Indigenous people. Thegduce
inequalities by providing jobs to women, Indigenous people, along with giving education

and skills development opportunities for everyone.
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4.2.9 SDG 11 Sustainable cities and communities

Mining companies see their suppicof SDG11 Sustainable cities and communitieg
acting in a socially responsible manner and contributing to local communities' social and
economic development. As mentionea subchapterd.2.5, these companieproduce

metals and minerals required foustainable cities and lowarbon technology.

4.2.10 SDG 12 Responsible production and consumption

The main contribution toSDG 12 Responsible production and consumptgrihe
minimization of negative environmental impact by reducing waste generation and
emissons to air, water, and soil. Besides, sustainable management and efficient use of
mineral resources, including the reuse and recycle of materials, play a significant part in

responsible production and consumption.

4.2.11 SDG 13 Climate action

Themining compargsanalysed in this studgitigatedthe effects of climate change by
improving energy efficienadyroughthe implementation ofenergy management system
standards andby reducing GHG emissiottsrough low-carbon technology and replacing
fossil fuels with raewable sources. Thesupportthe Paris Agreement arttie SDGs and

have aligned their sustainability actions with them. Some of the compaaigipatein

the carbon trading scheme and carbon storage projects. The use of recycled material and

excess heateduces energy consumption and consequently, greenhouse gas emissions.

4.2.12 SDG 14 Life below water

Contribution of mining companies to protecting the life below wateDG 14s through
participation in different biodiversity initiatives, including partships with institutions

and communities in water ecosystems conservation and preservation projects.
Furthermore, the environmental impact assessments of the project are conducted before
the mine site opening. At the same time, plans for conservation acthmeation of
mining areas during the operations and after closing are developed. Used process water

is being treated before discharges, as well as regular monitoring of the water quality.

4.2.13 SDG 15 Life on land
To reduce the impact on the land, mining compan have developed a mine site

remediation and closure planikewise, they enhance rehabilitation during the mine life
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to minimize the negative effect of mining operations. Preservation of biodiversity is part
of the sustainability activities, together it the participation in many ecosystem

conservation programs.

4.2.14 SDG 16 Peace, justice, and strong institutions

By being transparent, respectful, and honest in stakeholder dialogue, acting in an ethically
responsible manner by following the Code of Condumtd having a respect for
international organisations and standards, studied mining compasugport SDG 16.
Also, theymeet legal requirements, promet anti-corruption activities, and provide

grievance mechanisms.

4.2.15 SDG 17 Partnership for goals

Analysed mining companiesestablish collaboration initiatives with industrial
organizations, universities, research institutes, fgmvernmental organisations, and
local communities to create additional value, drive innovations, and mitigate the negative
impacts of their business. They also shiaest practices through participation in various

industry associations.

4.2.16 Other SDGs
SDG 1 No poverty and SDG 2 Zero humgae notwell represented in the analysed

sustainability reports.
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5 5A40dzaaAz2y

This thesis examines the commitment of mining companies in Europe in preventing or
mitigating negative impacts caused by their operations, the efforts thelke to
contribute to sustainable development and implement SDGs andctiraparability
between the eports evaluated by this researchhe following sections emphasise how

the study aim waseached,and theresearch questions ar@nswered

5.1 How committed are mining companies in Europe in preventing or
mitigating negative impact caused by their operations?

The results from this study indicate that the mining companies which operate in Europe
implement various activities in their business strategy and-tdagay operations to
reduce or mitigate negative impacts caused by their operatidmalysed mining fins
disclosed sustainability reports annually, in some casewell their COP for UN Global
Compact and ICMM mandatory reporting (Fonesca et al., 2010)hey develop
governance policies and regulations to have standardized procedures at each operation,
focusing on the Code of Conduct as a central document for transparent and ethical
behaviour(European Commission, 201T)ese findingsupport previous review of CSR
practice in mining industry which demonstrated that Code of Condogether with
sustairability reports and community engagememtominantly represent sustainability
management (Ranangen & Zobel, 201With the development of anicorruption
policies and training of employees, and conducting the assessments of suppliers, mining
companies reduethe risks of unethical behaviour and violation of human or labour rights
within their company and supply chafdN GlobaCompact, n.d. ddauser, 208; Foerstl

et al., 2010)

Providing job opportunities, paying wages to the employees, and taxes to the
governments, emphasising local procurement, and economic diversification mining
companies create shoterm andlongterm economic valu¢Walser, 2002; Petkova et al,
(2009); Garnett, 201,2Kotey & Rolfe, 20)4However,there have been tax avoidance
claimsfor some ofthe analysed companies, including Agnico Eagle in Fir{fleindr &
Ylonen, 2017)Eldorado Gold irGreece (Euractiv, 2017) and Rio Tirttzgt by using

mailbox companies in the Netherlan@SOMO, 2018they causedax revenue losses for
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the countries where they operatd.heseallegationswvere notaddressed in the analysed

reports.

Maintaining a strongand open dialogue with stakeholders and their engagement
through various activities is an important objective for the mining comparibs has
been recognized as priority activity to secure a social licence to op@paie, Schirmer
& Vanclay, 2014Kenp, 2010; Hedir& Ranangen, 20)7Basedon the cass of Swedish
mining industry (Ranangen & Lindman, 2P&hich identified several areas that matter
to the stakeholders but are not in the focus of the companmesingcompanies should
implementstrategies with irdepth understanding of stakeholders interest (Freeman et
al., 2007; Hedin & Ranangen, 201An interesting result is observed among the key
stakeholder identificationwhere only Boliden identified the environment as the priority
stakeholder. Considering the significant negative impact of the mining operations on the
environment and the natural reswces extracted from i{Azapagic, 2004pther mining
companies should include the environment as key stakehdlgsobs, 1997According
to theconcept of sustainable developmer{Brundtland, 1987) recognizing future
generationgnterests is also a wayf considering the environment as a stakeholder, since
future generations are affected by the present decisions of companies or society, but they

cannot influenceheir decisiongJacobs, 1997).

Particular focus is placed on local communities becausengizompanies recognized

local communities asne of the most cruciatakeholdergDare et al., 2014Dobele et

al, 2014. The importance of local communities is also presented in the specially
developed protocols, community monitoring programs, and comityurelations teams.
Contribution through community investments is mostly philanthropic, such as
investments in education, infrastructure, culture, and sports. However, the results from
the previous study of Ranangen & Lindm@®18 showed that philanthopy is not highly
relevant to the stakeholders. Received complaints are mostly related to ensssion
particularly dust, noise, and traffic; however, they are not covered enough in the reports.
Even though only two companies are in the process of resgttireighbouring
communities, the impact of the resettlement is vast, where the whole adjacent towns are
being transferred to new locatiacausing the major social disruption (Owen & Kemp,

2016)
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Most important stakeholders for the mining companies are themployees;
therefore, great efforts arenadeto attract skilled new employees ard retain existing
ones. Since these companies often operate in the remote asgabstheirimage is viewed
negatively they struggleto attract high-qualified andlocally available skilled people
(Azapagic, 2004bevelopment of the skills and knowledge is done by numerous training
programs in different areas, like safety, aotirruption, Code of Conduct, and others. By
tracking employees' performance, companies ansuring further skills and talent
development, and some companies are regularly checking the satisfaction of the
employeesthrough surveysEventhough all companiesstate in their reports that they
recognize the right of collective bargaining and freed of associationpy the data
presentedthe share of employees covered by collective agreemangome companies
is not even half, while on some sites, they are not covered aPalblem of decreasing
coverage by collective bargaining is identifieddiyCD (2017) where in more than half of
OECD countries collective bargainingeslining and isround 50% or lower, and similar
trends are observed in other parts of the world (Mishel, 200&d, 2001)These results
contradict the claims of freedom of ssciation and implicate the potential violations of
fundament al wor ker s’ andingnimg compéni¢s snalld explama n ,
the reasons behind such a low numbers. Freedom of associatimhthe right to
collective bargaining are part of one dfeg main principles (Principle 3) of UN Global
Compact (Un Global Compact, nli), on which principles nine studied companies
committed to respect. International Labour Organization identified freedom of
association as amportant factor in fostering andnaintaining sustainable development
by having a positive effect on economic growploverty reduction reducedinequalities

and partnership among governments and trade unions (ILO, 2011)

Diversity is highlighted in the reports, especially gendquality, with the aim to
increase the share of women employees within the companies. However, the results
show that even in Europe, the mining industry is still predominately rfiabirtDutt &
Macintyre, 2006)and the share of women is not changingbghtly increasing, meaning
the efforts to attract female workers are not sufficierlso,cases of harassment and
discrimination are evidenced in this researcaonfirmthe other studiesoutcome(Botha,
2016; Feyerherm & Vick, 200®f women workersin mining industrystill experiene

discrimination, negative attitude from male -@eorkers, disrespect and isolation in the
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workplace and underestimation when being in the leadership positiBosha, (2016)
recommends increasing the participation of women agierational and professional
levels, ensuring mentoring programmes for women, regular diversity training and female
representatives at the mine sitefRosati and Faria (2019) examined the connection
between the SDG reporting and various internal orgamznatactors and among the
results found that a higher share of female directors and younger Board of directors are
positively relatedto SDGreporting. These results support the issues recognized by
Azapagic (2004) of mining industry struggling to atteaad retain high skilled workforce

and increase share of women employees.

The primary concern of all companies in the health and safety of the employees,
contractors, and host communitiesThe results suggests thpositive progress is visible
in reducednjuries in the workplace due to the safety training, progransk assessment
and implemented technologyvhich supports the research from Loow and Nygren (2019)
on improved accident rates in the Swedish mining indusgnilar trends are observed
in the United States (Katen, 1992), Canada (Haldane, 2013) and the EU (European
Commission, 2010) Hebblewhite, (2009) emphasized the importance of good
communicationeducation,and training of the employees for achieving maximum safety
in mines.Likewise, thenumber of occupational diseasd®sreduced due to regular
monitoring of exposure and methl checkups for employees. However, fatalities still
occured in the majority of the studied firms, especially with contractviizaffar et al.,
2013) so there $ a necessity for even stronger safety culture combined with the best
technologies to prevent accidentd.oow & Nygen,2019), including safety culture

programmes and certification (Madsen et al., 2018).

In terms ofenvironmental performancethe resultsandicatethat mining companies in
Europe aim to improve their environmental footprint by efficient use of natural
resources, minimizing or preventing emissions, and reducing waste generation. The
majority of the companies have certified sites according hwi®nmental (e.g. ISO
14001)or energy(e.g.andor ISO 5000lmanagemensystems.However, Ranangen and
Zobel's (2014)study found that such systems do not contribute to higher use of
renewable energy or reduction GHG emissionsI hi s st ushgwsimilantrenslsu | t s

inter ms of mi n i emgygy coonsonpponEnergy ‘presents a huge part of
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mining impact(Nasirov & Agosti, 2018 McLellan et al., 2002 The majority of the
companies increased their energgonsumption due to increased production or
acquisition of new companies. Fossil fuels are still a dominant energy s(@oden et

al, 2017)while the implementation brenewable energy sourcéshighlyvariableamong

the companiesnalysed in this study, rangifigm around half of the energy mix to zero.
Use of renewable biofuels and charcoal have the highest theoretical potential to reduce
emissions from thermal apigations, while hydropower is crucial contributor to the
reduction of electricity generation emissions (Mdael et al., 2012)Worldwide
renewable energy (excluding hydro) in mining sector accounts for 0.1% of the total supply
(Hamilton, 2016). Operating the remote areas often presents a challenge for mining
companies which use diesel as an energy source, however solar techneldbiesergy

storagecould be an alternativen future (Soberani®t al.2015).

Mining companies often emphasise the impamte of minerals fol low-carbon
future; however, their production should also be based on efficient renewable energy
use, energy saving in the production and use of secondary raw materials (European
Commission, 2008). Hydro's results justiig argumens of energy savings through its
reportedreduced total energy use by increasing the input of recycled aluminium. Also, it
utilized almost a two-third share of renewable hydro energy. Better resutgre
noticeable in the GHG emission reducsoHalf ofthe studied companies decreased their
emissions by using excess heat, recycled input materials, renewable energy smdces
improved energy efficiency (Worelt al., 2009; McLellan et al, 2013ome companies'
targets related to energy consumption antHG emissions are not ambitious enowgid
are no longerterm to achieve significanimprovementsor focusing on energy intensity
instead of total numbers (McKinsey & Company, 20B0¢n though the GHG emissions
from Scope 8o not account aa major soure of GHG emissionsore companies should
track indirect impacts in their value chain to fully understand the impact of their
operations increase the knowledge of the life cycle of their produaitsl try to reduce

these emissions (Hertwich & Wood, 2018)

The majority of the mining companies report on climate change as a separate
materiality topic. Companies recognize the effects of climate change on the business, and

so they are conducting climate change risk analysis to increase their knowledge and
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mitigate those risks.The mtigation of negativeclimate changempactis implemented
by increasing renewable energy, utilizing excess heat, electrifying their operations, and
participating in the Carbon Disclosure ProjéécLellan et al, 2012)Some compases
take partin the Europearld n i oEmisssos Trading ScheméEUETS) other carbon
offset programmes, and carbon capture projects. They stigte that mining contributes
to a low-carbon future by providing necessary minerals for new technolo@és Ra
Materials, 2020McKinsey & Company, 20Rtill, mining companies should not only be
providers of raw materials, they should alse pioneersn the implementation of low
carbon technologies in their assets. As previously mentioned, targets for regceibon
emissions are not very ambitiousnd, moreover40 percent of the companieanalysed

in this studydo not have any targets to reduce GHG emissiamsh is far below the Paris
Agreement goalsMcKinsey & Company, 20R@bjectives for carbon redtion should
be longterm and in line with the Paris Agreement atiet SDGsThe findingsrom this
thesisindicate that the companies analysed are far from meetimg Paris Agreement
goals (McKinsey & Company, 2028))'s objective of becoming climate neutral by

decarbonizinghe energy sector (European Commission, 2019)

The air emissions reporting varies between the studied firms, as they do not include
the same indiators to track the emissions or they do not track them atHfle reduction
of sulphur dioxide, nitrogen oxides, dust and particulates were mostly caused by the
installation of emission collecting systems like scrubbers and air filter sy$&maastasa
et al., 2001) Increased emissions of sulphur dioxide some companiesvere due to
higher sulphur content in theaw material or increased productioizven though dust
and particulates present significant human health risk (Tian et al., 2019) andityajor
complaints were related to dust, the problem of dust air pollution was not discussed
enough within the reports.Air pollution from mining has a great impact on the
environment(Asif and Chern2016) howevercommunication onair emissionmpact is

not thoroughly covered by the majority of the companies.

Mining companies use vast amounts of water for their operati@iisidd, 2008
Gunson et al., 20)1and for that reason, they act to reduce their impact by conserving
and recycling water, as well asing closed or dry processes to reduce water withdrawal

(Brown, 2003)Mining operations poses environmental risk for water sources from acid
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drainage, contamination of water bodies from runoff water and discharges, and
increased water scarcity (Younger & Wolkersdofer, 2004; Akcil & Kodas,A@fasiling

to the reportsmost of the water is recycled and reused in the operati¢@sinson et al.,
2010) however not all the companies disclose data on recycled m@teidd, 20@).
Although only three firms reduced their water withdrawal, the growth from the others
does not necessdyi mean that the companies used an increasesa of water, asthe
inflow of groundwater had to be removed frosome underground minegEldorado
Gold) It is hard to compare water withdrawal due to different measuring units used, as
well as some indicatorare not disclosedn studied reportgMudd, 20®), such agotal
water withdr awa More dfortslickréddBce water imgadncludeswater
treatment prior to the dischargesegular control othe water quality (Mayer et al., 2008),
collection and treatment of contact and runoff watgiGunson et al., 2011)se of sea
water (Stegink et al., 2003)nd use of dry stack tailings (Davies, 20@&).companies
mentioned the use of watefor dust suppressionto reduce the consumptiorseveral
alternatives like salts, soil cements, organic binders should be considered (Organiscak et

al., 2003)

The use of the generated waste from the mining operations is usually in the
underground as backfill and construction material, while only a small part is used/as a b
product or for the extraction of secondary minerals. Only a few companies highlight the
use of secondary materials and investment in the research and development for
extracting useful minerals from the was{8ini et al., 2017)One of the companies,
Boiden is recognized as an example of creating synergy in raw material sourcing and
resource recovery (Florin et al, 201blilization of nine wastehas significant potential
to solve the limited mineral supplyeduce waste generation and generate prdfthao
et al.,, 2012; Nuss and Blegini, 2018 mining industry in Europe has already been
criticized for its lack of transition towards a circuszonomy bythe World Economic
Forum (2015) while Ruokonen and Temmes (2018) pointed out that mining companies
are missing circular economy contribution in their environmental programBo
contributetotheSDGs t he EU’' s Gr een D emylofrawanaterials h e
(CCSl et al., 2016; European Commission, 2@8ppean mining companies should pay
more attention to utilizing the generated waste to extract valuable secondary minerals.

They will not only support a circular economy but also redtlegir energy input,
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environmental risks, and overall environmental footprihbttermoser, 2011)}However,
environmental regulations and lack of knowledge of the amounts and content of waste
could besome of the obstacles in the transition towards circidaonomyrelated to the

mining sector(Kinnunen & Kaksonen, 2019).

The impact of the mining operations on land and ecosystems is significant, yet some
of thefirmsanalysed in this studgid not include biodiversity in thereports as the topic
was not ecognized a prioritpy the internal and external stakeholders in the materiality
analysis.Reason why mining companies choose neutral tone when reporting on
biodiversity is in presenting the believe that negative impact might damage their
corporate image (Boiral, 2016).As Boiral andHerasSaizarbitoria (2017) stated,
bi odiversity initiatives demonstrate compat
ecosystems which can contribute to maintain social licence to opethtihe mining
companies identifiedhe environment as a key stakeholder due to their deterioration of
the planet, biodiversity would not be excluded from some reports. Starik (1995) argues
that due to humarcaused degradation of the environment, organisations should
consider the environmenas a stakeholder because the natural environment is a vital
component of business. These findings should also be taken into account when
considering the assessment of materiality topics to provide a more holistic approach to

stakeholder management

Study on mining and biodiversity (Sontest al, 2018) argue that biodiversity
conservation is narrowed down to the mine site, whiwas also recognized in this
researchas the conservation projects and biodiversity plgmesented in the reports
were modly site-based. Same study also suggest that dialogue between mining
companies,policymakersand biodiversity organisations is necess#&oy biodiversity
conservationinthe analysedeports some rming companiestated that theycooperate
with organisatons in the biodiversity field on various conservation and research projects
to increase their knowledge and protect the surrounding ecosystems. Progress on
biodiversity is measured by the total disturbed and rehabilitated area, and the results
demonstratethat the restoredland areais significantlylower than the disturbed land.
Companies should take approach proposed by ICNML%E)and implement progressive

closure which includes integration of mine closure from the development and during the
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operation phasewhich would result inbetter outcomes liketransparent stakeholder
engagementand environment prdection. Save forthese indicators, it is almost
impossible to track the progress on biodiversity since biodiversity activities among
companies differBiodiversity preservation and restoration should be better represented

in the business strategy of mining companies in Europe because the European
Commission (2019) recognizes it as one of the essential activities to aehitiveate
neutral EU Aswell by committing to Agenda 203@hich recognize the importance of
biodiversity (SDG 14 and 15), mining companies should increase efforts to address
biodiversity issues caused by their operatidhough moreholistic approach (Sonteat

al.,2018)

Mining companiewiew their contribution to product stewardshipas respecting the
legislation, adheringto international standards for products and research and
development of new products. Life cycle assessments (LCA) of the products performed
by two of firms in this study,indicate that some companies are making progress and
moving towards life cycle of the mineral as the study by Gorman and Dzombak (2018)
suggests. Others should follow their example of implementing LG&desshe direct
and indirect impats of their products througbut all aspects of resource use. As Curran
(2016) notes, LCA will provide a holistic view of environmental interactions from the
extraction of raw materials to the final disposal and lead to a reduction of overall

environmentalimpacts.

5.2 What efforts the mining companies in Europe tako contribute to
sustainable development and to implemergustainable
Development Goaleto the reports?

Studied mining companies base their sustainability framework on the UN Global Compact
andthe Sustainable Development Goals, as well as their norms and values. These results
are aligned with the commitment to the UN Global Compact of integrating sustainable
practices in business strategies and dayday operations. Continuous disclosure of
sustinability reports in accordance with the GRI Standards indicates that studied mining
companies are dedicated to tracking their impact on critical sustainability issues and their
commitment to sustainable development. Likewise, their commitment to sushtdéna

development is to create additional valuer their stakeholders, prioritize a safe
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workplace, protect the environment, and maintain an open dialogue with all
stakeholders. These results show a similar conclusion on sustainable mining, as Gorman
and Dmpmbak (2018)reached in their research. Interpretation of sustainable
development in the reports partly supports the definition of sustainable mining from
Allan (1995) in minimization of negative impact from the mining activitiesvever,
limitation of the extraction rates was not present; on the contrary, compaaresfacing
increased demands for their products. Participation in external international and industry
initiatives support their promotion of sustainable development by sharing best practices
and meeting the obligations set by the initiativ€Szekely & Knirsch, 2005; Hamann,
2003)

UNGC is main framework usedby nine studied mining companies in terms of human
rights, the environment, labowstandardsand anticorruption, as they referred in their
sustainability reports. However, more detailed explanation and reflection to each of its
Principles is missing in theeports. Only two companies had integrated COP and
sustainability report and provided deeper connections of their sustainability activities and
the PrinciplesOne reason for that can be decoupling phenomenon due to lack of detailed
definition and scopefdPrinciples (Garsten & Jacobsson, 2011; Orzes et al., 20i6ther
reason could be that companies disclose statmhe COP reports where more

information on UNGC progress is presented.

From the results related to the SDGs, it is clear that mining camepamade
considerable progress in supporting dimkingtheir sustainability activities to the SDGs.
Several firmsexpressed theicommitment to the Goals in 2018yhile only one linked
specific SDG® the specific topic in the reparfTwo years aftethe SDGs wereited in
all sustainability reports examined by this thessngthe different approaches. Most of
the companies associated one or more SDGs to the report's materiality topic or
indicators, while some had separate sections related to thatiled SDGs(lzzo et al.,

2020 pointed outthat separating SDGs might indicate marginalization efféetveral of
them connected the GRI Index and indicators to one or more SDGs and UN Global
Compact Principles, which should be a standard in the regorhave a clear overview

in one place, instead of searching through the reports.
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What is lacking in some reports is an evident explanation of the contribution of the
associated SDGs and activitigsich was also observed in previous research (Bennet et
al, 2aL3; Izzo et al.,2020)ust by addressingn SDGo0 a specific topic does not justify
the contribution to the Agenda 2030. Explanations offered in the reports are limited to a
few sentences and are mostly too geneflalzo et al, 2020)These results highlight that
even thoughthe process of SDGs implentation evolved over the studied period, there
is spacdor improvement. To enhance their performance, companies should set and align
their shortterm and longterm objectives to the SDGs targets and indicators. Likewise,
contribution to the particular eeas should be comprehens with exact activities
connected to the Goals instead of general explanations. In order to improve the
integration ofthe SDGs ito their core business, companiesuld consultthe whitepaper
developed byCCSet al. (2016), whah offers a detailed summary of mining contribution
to SDGsConsidering that SD@se relatively new topic, anithat the results suggest most
of the analysed companies started aligning their business strategies to theilSREY
or 2018 longer periodis required for mining companies to achieviigher level of
maturity and understanding in implementation of SDGs into business strategy and

sustainability disclosures (Farooq & de Villier, 2019).

Most companies identified several specific SD€lgvant to the most substantial
impactfrom the mining activitiedased on their assessmemin interesting finding from
this research is that only one Goal was common for all compa8i@& 8 odecent work
and economic growth. It demonstrates that these compam@sognize their economic
contributions as one of the most crucial segments of their impaxtssustainable
development The study from 1zzo et al., (2020hich analysed presence of SDGs in the
reports of Italian companies, demonstrated the same resuliene the most commonly
disclosed SDG was SDG 8, followed by SDshig@esting not only mining companies see
economic growth as the main driver of sustainable developniEme. high representation
of SDG 3 Good health and wik#ing indicates the importanaa health and safety among
the studied companies. The safety of employees was highlighted through the reports as
one of the most significant areas. Even though climate change was not recognized as one
of the materiality topics for some companies, SDG ®dfe action was identified in
most of the reports(Izzo et al., 2020)The share of other SDGs varies between the

companies as a result of the different interpretations of the contribution to each SDG,
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except for SDG 1 and 2, which were not identitigdnost of the companies analysed in

this study.

5.3 How comparable arg¢he reports of the companies evaluated by this
research?

The results related to this research question demonstrate several differences and
deficienciesamongthe examined reports. First, despite that common materiality topics
were identified among the mining companies, there are still differences among thestopic
due to different materiality assessmemntSince the materiality analysis is performed
based onthe importance of specific topics to the external and internal stakeholders,
some materiality topics are not recognized as a priority. Therefore, topics like
biodiversity, climate chang@nd product stewardshipre identified as high priority topics

for some companies, while they are not covered in the reports of other compariesh

is surprisingconsideringthe negative impaat on ecosystems anthe intensity of GHG
emissions produced by mining activitidsapagic, 2004; Kitula, 20@nter et al.,2018

Tost et al., 2018; McKinsey & Company, 20208 results on excluding biodiversity from
the reports support the finding from Borial, (2016), which showat iining companies

in their sustainability reportstated a net positive or neutral impact on biodiversitkile

they denyor diminishtheir impacton biodiversity.

Second, not all companies incluttee GRI Content Index in the reports at all, or they
suggest visiting their website to see it. These results are contrary to the Adams and
Narayanan (2007) study, which states ttaatypical GRI report should, among other
things includethe GRI Content Index as well to make information traceable tied
report more transparenso the reader can easily evaluate the content of the repGRI
Index should contain used GRI indicators and the location of specific indicator in the
report. Third, the performance indicators on which companies are reportifigrdwhere
on the one hand, there are companies that present data for several indicators related to
the same subject. On the other hand, some are only using one or do not present any
numbers.Examples of thatre GHG emissions where some companies messdirect
(Scope 1) emissions, indirect (Scope 2) emissi®iH§; intensity and other indirect (Scope
3) emissionswhile the others presented numbers just for total GHG emissfmsther

reason for the variation is the use of Metals and Mining Sector Supgit by some
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companies, which offer more indicators specific to the mining industry. Also, many
indicators are qualitative by nature with general descriptioviich correlates with the
findings fromBoiral & Henr(2017) All these findings make the conmaaility between

the presented data quite difficult.

Forth, due to the use oflifferent measuring units for the same indicatpissis very
challenging for the general audience to convert the data and commampany
performance among reportd~or example monetary values are presented in different
currencies like dollars, euros, or Norwegian krona; Units of mass and volume also vary
from kilograms, metric tons, cubic metres, litres, and varieties of units such as kilotons,
billions of m3, millions of liers and others. To better illustrate this problem, in the case
of energy consumption for the same indicator, there are different measuring units used.
One group of companies uses joules (GJ, TJ, PJ,) while the others are using watthour (kWh,
MWh, GWh). Without specific knowledge of converting these units, it is almost
impossible to evaluate the numbers presented in the reports. Thiesaltsverify the
findings from previous studies from Jenkins and Yakovleva (2006) and Boiral and Henri
(2017), which botlobserved that it issilmost impossible to measure and compare the

sustainability performance due to similar issues.

Fifth, most companiedisclosethe performance data for indicators over some period
or at least the previous year, however not all incldldis in the reportsSome companies
present exact numbers in forms of tables and graphs, including data for different
geographical locations or operation sites and a specified period. On the other hand, some
companiesdisclosenumbers only for the reportig year; hence, the reader cannot get
the overall view ofwhether the company improved or not during a certain peridd.
doing so, companies are increasing the transparency and possibility to compare the
performance over the years in one document, insteddsearching through numerous
pages. When comparing the results to previous studies, it must be pointed out that there
is progress in disclosing data for different geographical locations or each operattess
Several companies present numbers by theemtions or countries that align with
Fonesca (2010), suggesting that mining companies should implement reporting not only

from corporate but also from the facility and regionadtional level.
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Significant disparity is evident from the presented resudlated to the differences
between the reports in terms of used indicators, details of the disclosed data, and
metrics. Some of the issues related to the comparability of the sustainability reports
found in this research were already observed by other red®ars who studied similar
topics over 15 years addenkins & akovleva, 208). Also, the question arises how some
companies can claim that they report in accordance wita GRI Standards and not
presenting the GRI Content Index, which is mandatory &s@nt according to the GRI
The reason might be that the same companies that did not include it also did not have an
external assurance for the repovthich can increase the reliability of the reports and

stimulatethe quality ofdisclosure (IIRQ015).

5.4 What are the external drivers for mining companies in Europe to
implement CSR practices?

As aalysed companies have been publishing sustainability reponits the period
included in this researcfKPMG, 2006)f can be argued that the pressures for such
disclosure relates to normative isomorphis{De Villers et al, 2014)s well as the
increased use of GRI Standards which have been accepted worldwide as a norm for
sustainability reports (KPMG, @6). However, EU Directive on néinancial reporting
canbe seen as a coercive force by obligating large enterprisetuding the studied
companiesto report on environmental and social issues (European Commissiod).201
Additionally, membership in the ICMM requires companies to publish annual
sustainabiliy reports in accordance with the GRI Standards (IC08BH. The positive
trends observed of mining companies joining UNGC were influenced by mimetic
pressures from industry peers (Ortas et al, 2015; RP8atzes et al, 2010), as UNGC is a

voluntary initative, therefore no regulatioobliges companies to join it.

Mining industry has been under pressure to act responsibly regarding the environment
and social issued by several external drivers (Gardberg & Fombrun, P@06gipation
in internationally reognized sustainability initiatives, including previously mentioned GRI
Standards and UNGG@Gnd SDGsd et er mi ne s t he conptheny ’ s
implementation of CSR practicdfasche et al., 2013)They d&gn their business
strategies,Codes of Conductna sustainabilityactions with the values and principles of

such initiatives.Human rights and anti corruption, including the supply chain,
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environment, sociaksuesand governance are some of the areas on which international
initiatives and standardsan affect.These initiatives can be identified as one of the main
isomorphic pressures to institutionalize CSR in business (Bra&m&falker, 2011).
Furthermore, membership in industry associations encourages companies to apply and
share best practices ithe industryas the associations require their members to act in
socially responsible way (Campbell, 20D@éegan & Gordon, 199&\Iso, companies tend

to mimic the behaviour of another through these networks and adopt positive practices
(Guler et al, 2002).

EUand itslegislationare also recognized as one of tlmegularity forcesfor mining
companiesin Europe as they need to align thewperationsand polices to the new
regulations such as REACH Directive, the Conflict Minerals Regulation aDadetive
on nonfinancial disclosureand many other regulationfEuropean Commission, 2014
EU is strongly committed to Sustainable Development Goals and Paris Agreement
through the Green DegEuropean CommissioB019 which puts additional pressure on
the mining companies operating in the Europe iiategrate decarbonisation of sector,
energy efficiency, biodiversity conservation and partnerships to improve environmental
performance (European Commission, 20MJreover, countries have obliged on tatge
to reduce their GHG emissions on national level, consequently obliging the mining
companies to align their GHG emission targets with Paris Agreement (UNFCCC, 2020c).
As climate change is recognized as one of the main problems humanity is facing at the
moment Rockstromet al., 2009), acting in line with the Paris Agreement and tackling
climate changeés required not only from regulaty bodies, but from the stakeholders as

well, such as mining companiéRanangen & Lindman, 2018).

National @vernmentsand legislation are anotheroercivefactor which has an effect
to the sustainable mining practiceglining companies obtain the permits and licences to
operate from the governments and during the operations they must comply with them.
Governments force chmges in sustainability activities through theveronmentaland
sociallaws taxation systems, laboupractices,and corporate governance regulations
(Delmas & Toffel, 2004 Two mining companies, LKAB and Hydro, are fully or partially
owned by Sweden anNorwegian governments which can directly influence decisions

taken within these companies.
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Partnerships with external stakeholders such as NGOs, universities and research
institutes are observed as mormative driver for sustainability activities in fields of
biodiversity, education, and R&D. Need for cresstor partnership is recognized by Van
Zanten & Van Tulder (2018) who argue that through partnership companies can increase
their core capabilities by using the knasllge from other agents and are crucial for

realising Agenda 2030.

Stakeholders pressure analysed mining companies to improvedhiermance and
maintain social licence to operate (Ranangen & Lindman, 20A8alysed mining
companies recognized the importee of stakeholders as they refer to the stakeholders
engagement as a key action to maintain social licence to opestaeholders in general
enforce coercive and normative pressures on companies (Delmas & Toffel, 2004). Local
communities forced mining anpanies to implement actions in mitigating negative
impacts like dustnoise,and heavy trafficCustomers have certain expectations from the
mining companies to implement standards and certifications into their operations and

product responsibility (Delas & Toffel, 2004)

5.5 Limitations

One of the limitations of this research was a thie@nsuming data collection and analysis
due to manual grouping of the data. The scope of study included ten companies over a
three-year period, however, to generate more acate results, more companies or a
longer period could have been includdeerhaps the most important limitation is that
analysis is based on se#fported data which are used as a measure of company
performance.Lack of previous studies in the field of ®isability reporting within the
European mining industry was also a limiting factor in conducting this thésiture
studies observing mining industry contribution should explore further implementation of
SDGs among mining companies in Europe, as thegeovering this research might be
short to observe significant progress on this topic. Since the data used for the analysis
were collected from the sustainability reports published by mining companies, future
studies could use different research method data source, such as interviews with

sustainability committees or key stakeholders, to gather broader view and better

understanding of the effectiveness of the
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The results of this thesis offer anigue contribution to understanding the sustainability
activities of mining companies in Europe and their contribution to the Sustainable
Development GoalJsdue to the lack of theacademic research conducted on the
performance of sustainable developmentgarding the European mining industry.
However, mining companies experience various pressures which influence their decisions
on CSR activities. International initiatives, industry associations, EU and national
governments and external stakeholders are rgaized in this research as some of the
forces pushing the mining industry in Europe to implement CSR practices and improve
their performance. Therefore, this research provides a new insight on the institutional
theory and the external drivers for CSne the EU recognized the extractive industry

as one of the key partners in the realisation of The Green Deal, the findings are relevant
to Europearpolicymakers responsible for the implementation of new regulations related
to sustainable development. Theyeaalso applicable to the studied mining companies
and other mining companiedo learn from their peers, improve their performance, and

implement the industry's best practices.

Mining companies in Europe report on the following topgsvernance, stakeholders
and community engagement, employees, occupational health and safety, environment,
and product responsibility. They are implementing various actions to reduce their impact
from community investments, partnerships, new technologiésining, and skill
development of the employees to reuse of natural resources. However, there is a lack of
progress in renewable energy, generated waste utilization, and higher gender equality.
Companies should put more effort into reducing fossil fuell @mergy consumption,
which are among the most significant environmental impacts. In order to minimize their
overall environmental impact, they should consider the life cycle of their products. The
results demonstrate significant progress in the implemdiota of SDGsregarding
sustainability reportinginceall the companies included them in their reports by the end
of the analysed periodhowever disclosed contributions were too general without
profounder explanation andet objectivedacked relation wih SDGs key performance
indicators. FAndings provide a basis for further research on timsportant topic.

Outcomes ndicate that despite the uniform use of similar sustainable reporting
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standards, there are some obstacles to the studied reports' compé#sabilhey are
important not only for the examined companies but also to the developers of reporting
frameworks, particularlythe GRI Standards on which all the companies based their
sustainability reportsRelevancdor the EU Directive on the DisclosureNonfinancial
Information and its implementatiors demonstrated as all the analysed companies are in

the category of mandatory nefinancial reporting

This research offers a model for further studies, not just for Europe but also for global,
regional,and national studies. Furthermore, it can be a comparative tool for future
research on the progress towards sustainable development and the progress of

sustainable development goals implementation of the mining sector
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Appendi x A. Li st of anradlysed reports used 1in
Company Sustainability reports
2016 2017 2018
Agnico 2016 sustainable development report: Proud Of Our Pg Sustainable development summary report 2017: | 2018 sustainable development report: Minéours.
Eagle Engaged In Our Future Working Together For A Sustainable Future Ours.
Boliden GRI Report 201@ustainable metal production for the | GRI Report 2017: Metals for sustainable value creat| 2018 Annual and Sustainability Report: Metals fo
future sustainable society
Eldorado Eldorado Gold Year in review 2016: Focus on the futu Eldorado Gold &ér in review 2017: Tomorrow, Eldorado Gold Year in Review 2018: Opportunit
Gold Together
Elkem Sustainability report 2016 Elkem GRI report 2017: Global Presence. Sustainability report 2018: Delivering your potenti
Glencore Sustainability report 2016 Sustainability report 2017 Sustainability report 2018: Responsibly sourcing
commodities for everyday life
Hydro Annual report 2016 Annual report 2017 Annual report 2018
Imerys Mineral solutions to create tomorrow's world.2016 2017 corporate social responsibility report Corporate social responsibility report 2018
registration document. Anual financial report
LKAB 2016 Annual and Sustainability report 2017 Annual and sustainability report 2018 Annual and sustainability report
Lundin 2016Sustainability report 2017 Sustainability report 2018 Sustainability report
Rio Tinto Partnering for progress: 2016 Sustainable developmel

report

Partnering for progress: 2017 Sustainable developm
report

Pioneering progress: 2018 Sustainable developim
progress
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