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This thesis examines sustainable mining state and initiatives in metal mining company. The 

goal of the study was to evaluate current performance against Finnish TSM -standard (To-

wards Sustainable Mining –standard) with gap analysis and create a goal-directed step to 

milestone –project plan in order to develop the standard in Boliden Kevitsa. The goal was 

also recognize how Finnish TSM standard could be combined with the most commonly used 

ISO management standards ISO14001, ISO45001 and ISO50001. Study was performed as a 

qualitative single case study for Boliden Kevitsa Mining Oy. As a result of study it was 

noticed that the Finnish TSM standard can be combined the easiest with the ISO14001 stand-

ard consistent environmental management system but also with ISO45001 standard con-

sistent health and safety management system as well as ISO50001 standard consistent energy 

management system. As a result is was also noticed that significant gaps in case organization 

were concerning the stakeholder cooperation activities in the facility level operation. 
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Tässä diplomityössä tutkittiin kestävän kaivostoiminnan työkaluja ja tilaa metallimalmikai-

voksella. Työn tavoitteena oli arvioida nykyistä toiminnan tilaa kaivosvastuujärjestelmää 

vasten gap –analyysin avulla ja laatia tavoitteellinen projektisuunnitelma suomalaisen kai-

vosvastuujärjestelmän kehittämiselle kaivosyhtiössä. Tavoitteena oli myös tunnistaa, kuinka 

kaivosvastuujärjestelmä voidaan yhdistää yleisimmin käytettyihin ISO johtamisjärjestel-

mästandardeihin ISO14001, ISO45001 ja ISO50001. Työ tehtiin laadullisena tapaustutki-

muksena Boliden Kevitsa Mining Oy:lle. Työn tuloksena havaittiin, että kaivosvastuujärjes-

telmä voidaan implementoida parhaiten ISO14001 standardin mukaiseen ympäristöjohta-

misjärjestelmään, mutta myös ISO45001 mukaiseen työterveys- ja turvallisuusjohtamisjär-

jestelmään sekä ISO50001 mukaiseen energianhallintajärjestelmään. Tuloksena havaittiin 

myös suurimpien kohdeyrityksen puutteiden gap analyysissä kohdistuvan sidosryhmäyhteis-

työhön laitostasolla.
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LIST OF TERMS AND ABBREVIATIONS 

 

Akwé: Kon Guideline Guideline providing a collaborative framework en-

suring the indigenous people and local communi-

ties’ involvement in the cultural, environmental 

and social impact assessment processes. 

Gap Analysis Comparison of actual performance with potential 

or desired performance. 

Material topic Concept that defines why and how certain issues 

are important for a company. A material topic can 

have a major impact on the economic, financial, 

reputational and legal aspects of a company and its 

internal and external stakeholders.  

No Net Loss –principle Negative impacts on biodiversity are prevented by 

avoiding the creation of adverse impacts, by mini-

mizing adverse impacts and by compensating for 

any residual adverse impacts . 

Net Positive Impact –principle  Negative impacts on biodiversity are prevented by 

gaining of biodiversity. 

Progressive mine closure Closure activities done during the operating life of 

a mine providing an opportunity to test and demon-

strate the effectiveness of closure activities. 

 

 

BAM  Business area Mines in Boliden corporate 

BAT  Best Available Techniques 

BEP  Best Environmental Practice 

BREF  Best Available Technique Reference Document 

CDIV  Construction vs. Design Intent Verification 

CMT  Crisis Management Team 

COI  Community of Interest 

CSR  Corporate Social Responsibility 

EIA  Environmental Impact Assessment 
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EHSQ  Environment, Health, Safety and Quality 

EOR  Engineer of Record 

EPRP  Emergency Preparedness and Response Plan 

FPIC  Free Prior and Informed Consent –framework  

GHG  Greenhouse gas 

GISTM  Global Industry Standard on Tailings Management 

GMI  Global Mining Initiative 

GRI  Global Reporting Initiative 

HR  Human Resources 

ICMM  International Council for Mining and Metals 

IIED  International Institute for Environment and Development 

ISO  International Organization for Standardization 

ITRB  Independent Technical Review Board 

MAC Mining Association of Canada 

MWEI BREF Best Available Techniques (BAT) Reference Document for the 

Management of Waste from Extractive Industries  

MMSD  Mining, Minerals and Sustainable Development (Project) 

NGO  Non-government organization 

OMS  Operation, Maintenance and Surveillance 

PDCA  Plan, Do, Check, Act 

QC/QA  Quality Control and Quality Assurance 

RTFE  Responsible Tailings Facility Engineer 

SDG  Sustainable Development Goal 

SDG2  the United Nations’ Sustainable Development Goal number 2 

STMP  Step to Milestone Plan 

TSM  Towards Sustainable Mining 

UN  the United Nations 

UNGC  the United Nations Global Compact (UNGC) 

UNGP United Nations Guiding Principles on Business and Human 

Rights 

WBCSD  World Business Council for Sustainable Development 
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INTRODUCTION 

 

1.1 Background 

 

A modern society needs minerals. Anything we cannot grow needs to be taken from the 

ground.  Throughout the ages, the number of different elements that people use in everyday 

life has only increased. When in the 1700s humankind used only few elements, nowadays 

there are markets to even all elements in the periodic table (Minefacts, 2020). A global pop-

ulation growth and urbanization speeds the demand for metals, minerals and rock aggregates 

(The Ministry of Employment and the Economy, 2010). It is estimated that as many as 70 

% of the world population will live in cities by 2030 which means 60-80 million people 

moving to cities annually (The Ministry of Employment and the Economy, 2010). In Fin-

land, around 70 % of population already lives in cities but for many other developing coun-

tries rapid urbanization means increased need for build for example infrastructure and hous-

ing (Finnish Environment Institute, 2019). An increase in population also means increased 

food need. In order to secure adequate food supply increasing population the agriculture 

needs to be more efficient and that in turns requires mineral-based fertilizers and more agri-

cultural equipment to be used (The Ministry of Employment and the Economy, 2010). Both, 

fertilizers and agricultural equipment needs metals and mineral from the ground.  

 

In order to limit global warming, countries need to adopt cleaner, low-carbon energy tech-

nologies that requires a wide amount of minerals (World Bank Group, 2017). Low-carbon 

energy technologies are more mineral intensive and as manufacturing wind turbines, solar 

panels and batteries are needed more and more so are critical minerals to manufacture these 

(World Bank Group, 2017). World Bank Group estimates that the production of some min-

erals such as graphite, lithium and cobalt could be increased even 500% by 2050 in order to 

meet the increasing demand for clean energy technologies (The World Bank, 2020). 

 

Even tough lifespan of metal products is decades, recycling can only partially meet the cur-

rent demand for minerals (The Ministry of Employment and the Economy, 2010). As an 

example of copper, which average lifespan is more than 30 years and more than 80 % of 

copper is already recycled, recycled material only covers one-third of current need (The 

Ministry of Employment and the Economy, 2010). Globally, if recycling rate of copper and 
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aluminum would be scaled up to 100%, still it will not be enough for future need (The World 

Bank, 2020).  

 

Mining is a heavy industry that is driven by many different aspects such as world market 

prices for metals, political decisions, projected future demand for minerals and the level of 

mineral resources mapping. The raw materials found in the Earth’s crust are not renewable 

and are distributed unevenly around the globe. This divides countries to those who are de-

pend of metal availability as well as pricing, and to those who can increase wealth through 

their local mineral resources (Öster, 2016).  In spite of rapid increase of mineral raw material 

need, the depletion of raw materials is not a risk (The Ministry of Employment and the 

Economy, 2010). Instead for mining, the growing need of mineral materials means that more 

lower grade ore deposits needs to be utilized or a deposits which are technically more diffi-

cult to process (The Ministry of Employment and the Economy, 2010). These challenges 

requires new type of mining from future mining operations, new technologies and more un-

derground operations to be developed (The Ministry of Employment and the Economy, 

2010). 

 

Each mining project is a unique regarding its location, mined ore and implementation of 

different mining technologies (Kokko, et al., 2013).  Depending where the mining operation 

takes place, new mining activities can be welcomed locally as a source for new jobs or seen 

as a thread for other land use or business activities (Ranängen & Lindman, 2017). Local 

communities in Finland treat mining projects and mining activities mainly positively 

(Kokko, et al., 2013). Mining industry is expected to bring well-being to municipalities as 

well as to the individuals living nearby (Kokko, et al., 2013). In the case of Northern Finland, 

permanent inhabitants show more positive attitude towards mining compared to tourists 

(Kokko, et al., 2013). Despite the generally positive attitude, the one opinion is common for 

both of these stakeholder groups: there must be clear conditions for mining before it can be 

acceptable (Kokko, et al., 2013). Mining is a primary production that changes the area where 

it operates forever. Mining causes long-lasting environmental impacts, such as possibilities 

to future land use and impacts to landscape since mine wastes are usually deposited to the 

mine sites.  
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According to the World Bank more than a half of all mineral production originates from 

politically unstable areas and EU member countries consumes 25-30 % of all globally pro-

duced metals. Still, only 3 % of global metal production comes from EU and many of the 

important metals are not produced in the EU countries at all (The Ministry of Employment 

and the Economy, 2010). The equity ratio 2010 in Finland was low, 96 % of the important 

ferrous and base metals were imported outside from Finland. According to the Finland’s 

mineral strategy, the vision for 2050 is that Finland would be a global pioneer in the sustain-

able utilization of minerals and that the mineral sector would be one of the pillars of our 

national economy. In the EU, access and refining of critical metals has also been seen im-

portant for the competitiveness and for self-sufficiency of European industry. Still, the grow-

ing production of minerals and metals has increased concern and resistance of its acceptance 

due to the environmental and social impacts and accidents around the world. The climate 

policy and increased need of diverse raw materials for renewable energy and carbon-free 

technologies (such as batteries, electric cars, smart grids) has also strengthen the vision that 

production of these metals must be also in Europe and that dependency on China must be 

reduced. (Tenberg, et al., 2017). 

 

The mapping of mineral potential is the most advanced in Finland and Sweden among the 

EU area. The Fennoscandian shield is similar as important mining areas in Australia, Canada 

and South Africa (Öster, 2016). In the 2020 Fraser Institute’s study, Finland was rated the 

second most interesting investment country regarding the mining industry worldwide (Fraser 

Institute, 2020). Strengths in Finland are good geological knowledge as well as ore potential 

and stable society (Fraser Institute, 2020). In addition, Finland has a high level of education 

and high-quality infrastructure (Fraser Institute, 2020).  

 

Variety of different type of sustainability initiatives for mining and metal sectors started to 

develop in the 1990s as industry faced major challenges (Ruokonen, 2020). Access to land 

was threatened due to legal restrictions, commodity prices had dropped and investors were 

reluctant to invest in mining companies (Ruokonen, 2020). Also at the same time general 

criticism from the society towards mining operations was growing due to several major en-

vironmental incidents that happened in the 1990s and that were highly publicized 

(Ruokonen, 2020). This combination resulted bad reputation for the whole industry as well 

as decreased public trust towards companies (Ruokonen, 2020). 
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The need for mining industry worldwide and in Finland is apparent. Environmental impacts 

of mining are unavoidable and recent incidents in Finish mining history are causing concerns 

regarding mining industry acceptance. Still, national strategy strives towards development 

of mining industry and Finland is seen attractive mining location also for international com-

panies. These are the main drivers for sustainable mining practices. A common aspiration 

that Finland must be a pioneer in sustainable mining industry was found in fall 2012 and 

building of the action plan to lift Finland to this desired state was started. First models for 

sustainable mining were looked around the world and an interesting approach was found 

from Canada. The Canadian Towards Sustainable Mining (TSM) model was base for the 

Finnish Towards Sustainable Mining Standard which was launched 2016.  

 

Mining companies are applying several different sustainability initiatives already in their 

operations, on average seven initiative per company (Ruokonen, 2020).  The World Eco-

nomic Forum (The World Economic Forum (WEF), 2015) and Kickler and Franken (Kickler 

& Franken, 2017) both stated that mining industry is looking for sustainability initiatives 

that are practical and easy to implement through existing environmental or safety manage-

ment systems such as ISO14001 or ISO45001. Ruokonen also noted that this will be crucial 

when mining companies start to implement Finnish Towards Sustainable Mining standard 

(Finnish TSM) into their operation (Ruokonen, 2020). According to the Ruokonen study, 81 

% of the respondents mining companies operating in Finland will take the Finnish Towards 

Sustainable Mining Standards into use. Also 81 % of the respondents noted that the Finnish 

TSM should be integrated into existing management systems (Ruokonen, 2020).  

 

Even tough mining companies are already following multiple sustainability frameworks and 

standards in Corporate Knights (CK) the Global 100 Most Sustainable Corporations ranking 

list there was only one metal ore mining company listed as a number 91 in 2020.  This shows 

that mining companies sustainability work needs still more development. As the biggest 

large-scale mining companies are multinational, sustainability actions vary a lot from coun-

try to country.  Sustainability frameworks that are developed to be suitable for most of the 

industries and countries does not necessarily are concrete and create value for the closest 

stakeholders. Concrete sustainability actions needs tools that can be tied to national level 

requirements and can be applied in facility level. Companies sustainability work must create 

value for the closest stakeholders such as local inhabitants or authorities and this requires 
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facility level sustainability tools and frameworks, such as Finnish TSM –standard to be taken 

into use. This work overviews the most used sustainability frameworks that mining compa-

nies are following in Finland and then asses the facility level Finnish TSM –standard.  

  

 

1.2 Objectives and research questions 

 

The most of the mining companies operating in Finland are following some ISO manage-

ment system standard in their facility level operation. The goal of this thesis is to recognize 

how Finnish TSM can be aligned with the existing ISO management systems (ISO 14001, 

ISO 45001, ISO 50001) and how case organization can implement and combine these mul-

tiple management systems effectively in the facility level operations.  

The main research questions in this thesis are: 

 What are the case organization’s gaps in the sustainability management compared to 

the Finnish Towards Sustainable Mining standard? 

 How to fill those recognized gaps? 

 How Finnish Towards Sustainable Mining standard can be used beside the most com-

monly used ISO standard management systems? 

 

1.3 Structure and boundaries 

 

This thesis consist theoretical section and empirical section. Theoretical section is a literature 

review which focuses on sustainability management in mining industry and new Finnish 

Towards Sustainable Mining (TSM) Standard. The empirical section evaluates the case or-

ganization compliance with the Finnish TSM Standard with the GAP analysis.  

 

For this thesis work, the qualitative single case study was chosen as a research method be-

cause the purpose was to study phenomenon in a limited case organization. Typically, qual-

itative research method has seen as an opposite to the quantative research method thus the 

boundaries of these two methods are not so clear. The recognized characteristics of qualita-

tive research are data collection method, research subjects’ perspective, discretionary or the-

oretical sampling, qualitative-inductive analysis of data, hypothesis, research genre and 

presentation of results, researcher’s position and narrative. (Eskola & Suoranta, 1998). 
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In qualitative research, different phases of the research study is often hard to separate since 

interpretation phase is usually continuous during the whole study research (Eskola & 

Suoranta, 1998). This also enables that research plan can be developed still during the re-

search project (Eskola & Suoranta, 1998). Primary source for this study theoretical part ma-

terial was LUT primo by the Lappeenranta academic Library. This material included aca-

demic publications, books, thesis works and scientific journals. Following keywords were 

mainly used when material was searched: sustainable management, sustainable mining, cor-

porate social responsibility and corporate sustainability. Research arrangement of this study 

was that researcher of the study is working in the case organization. Since researcher makes 

the data collection in the qualitative study, the perspectives and interpretations related to the 

studied material gradually develops as the research process progresses. The qualitative re-

search often focuses on a relatively small number of cases and intends to analyse them as 

thoroughly as possible. Essential is the used material quality not its quantity. The challenges 

of the qualitative study often is that the amount of qualitative material is endless, this is the 

reason why boundaries are important to set in order to keep analysing of the theoretical part 

relevant.   (Eskola & Suoranta, 1998).  

Structure of this thesis study is presented in Figure 1. The thesis will begin with opening the 

concepts sustainability and corporate social responsibility, what these both means in the 

mining industry sector and what are the drivers towards sustainable mining practices. After 

this the thesis will focus on the different sustainability initiatives that mining companies are 

already applying in their operation, and the Finnish Towards Sustainable Mining standard. 

Then the case organizations gap analysis is introduced. 
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Figure 1. Structure of the study 

 

The case organizations current practices against Finnish TSM standard was reviewed. This 

was done by comparing company practices against General Guiding Principles of the system 

and arranging 8 workshops for standard self-assessment questionnaire. Workshops were 

conducted between June 2020 and August 2020. After the completing self-assessment, re-

sults were still checked and analysed more in-depth and additional interviews were made in 

order to get the most realistic self-assessment results. Finnish TSM standards content were 

reviewed by each standards and compared to most widely used management systems 

(ISO14001, ISO45001 and ISO50001). Common sections from Finnish TSM and ISO stand-

ards were recognized and alignment proposed for both of these management systems. Fi-

nally, the step to milestone (STMP) project plan for Finnish TSM system for target organi-

zation was made. Purpose of the STMP is to divide TSM implementation project to project 

milestones according to the performance levels. This allows target organization to focus on 

the right actions, which drives performance towards each milestone (performance level). 

Also improvements for the Finnish TSM standard were considered as well as actions how 

companies could ensure their sustainability practices and effectively implement the Finnish 

TSM.   
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2 SUSTAINABLE MINING 

 

Can be said that identity of the mining industry is definitely currently chancing: mines will 

become the builders of a carbon-free world and so, to be part of the climate policy solution. 

The main challenge for the mining sector is to demonstrate that despite the usage of non-

renewable natural resources, mining activities contributes to the welfare and wellbeing of 

the current generations without compromising the quality of life of future generations 

(Azapagic, 2004). Even tough mining is important part of society and technology develop-

ment, it can have significant environmental and social impact. Mining industry consumes 

for example 11 % of total global energy use (World Bank Group, 2017). These are the reason 

why it is curial to pay attention that these raw materials are prospected, extracted and pro-

cessed as sustainable way as possible. In order to secure acceptance from local communities 

and stakeholders, so-called ‘social license to operate’, mining companies needs to actually 

demonstrate continuous improvement for it’s stakeholders and maintain constant discussion 

with them. In sustainable mining, essential part is following the development of best availa-

ble techniques (BAT) and best environmental practices (BEP) and utilizing those in the op-

erations as well as the closure phase (EU, 2018).  

 

2.1 Corporate social responsibility and sustainability 

 

Corporate social responsibility is one of the most significant phenomenon of the 21st century 

that has developed businesses around the globe (Jussila, 2010). Development of the corpo-

rate social responsibility started in 1990s when the concept of sustainable development was 

launched (Jussila, 2010). It was noticed that business world needs more concrete principles 

and tools that drives companies towards sustainable development practices (Jussila, 2010).     

When corporate is approaching and practicing social responsibility, the overarching goal for 

an organization is to maximize its contribution to sustainable development (ISO, 2010). 

Practicing of corporate social responsibility can be considered to have started in 1999 when 

first corporate responsibility framework was published by UNEP (Jussila, 2010). This frame-

work was later formed to GRI (Global Reporting Initiative) framework and organization 

(Jussila, 2010).  Different elements of social responsibility reflect the expectations of society 

at a particular time, and are therefore liable to change (ISO, 2010). As a society’s concerns 

change, its expectations of organizations also change to reflect those concerns (ISO, 2010). 
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Sustainable development can be treated as a way of expressing the broader expectations of 

society as a whole (ISO, 2010).  

 

Sustainable development as a concept has gained international recognition from so-called 

Brundtland report (World Commission on Environment and development 1987), which de-

fined sustainable development as “a development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs” (United Nations, 

1987). In sustainable development, future generations can be understood as stakeholders. 

Sustainable development consist three different dimensions: economic, social and environ-

mental dimension (ISO, 2010). This is also called as a triple bottom line, which means that 

the activities of businesses should be looked through social, environmental and economic 

criteria, not only profits (Figure 2).   

 

 

Figure 2. Triple bottom line 

 

European Commission defines corporate social responsibility (CSR) as the responsibility of 

enterprises for their impact on society. Commission also states, acts done under the rubric of 

CSR should therefore be led by the companies itself. According to the EU Commission, 

companies can evolve their social responsibility by following the law as well as integrating 

social, environmental, ethical, consumer and human rights concerns into their strategy and 

operations. (European Commission, 2020). ISO 26000 standard defines CSR as the group of 
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actions that are undertaken by an organization in order to accept the responsibilities resulting 

from the impact of its activities on society and the environment (ISO, 2010). 

 

Archie B. Carroll defines corporate social responsibility as a pyramid, which consist of four 

different categories of CSR actions (Figure 3). Pyramid shape describes the importance of 

different CSR categories: primarily, the company must be financially in a good state in order 

to manage its economic responsibilities. This can be also seen so that there are no base for 

other CSR actions if the bottom of the pyramid is not stable and strong enough. At the same 

time as business is expected to be a profitable, it is expected to obey the law and regulations. 

What this category means to each company varies depending the nature of business as well 

as location where it operates. For multinational companies this means that they have to be 

well aware several different countries legal requirements and adjust operations to each local 

legal framework. (Carroll, 1991). 

 

When company economics and legal responsibilities are handled with a good manner, there 

is room for develop ethical responsibility of a business. Ethical responsibility means all those 

expectations that arise towards business from other than what is codified to legislation. In 

order to be ethically responsible, company needs to recognize its stakeholders and where 

these expectations, different standards or norms might be raised. Ethical responsibility may 

also been seen more up-to-date view what surrounding society expect business to meet com-

pared to valid legislation which changes usually takes more time. (Carroll, 1991). 

 

The last step of CSR pyramid is philanthropic responsibilities, which Carroll sees more like 

a voluntary category of CSR because society do not see company unethical if they do not 

comply with philanthropic responsibilities even tough community can expect so. Philan-

thropic responsibilities shortly means different type of resources that company can afford to 

community in order to improve quality of life such as contribution to education and different 

campaigns. (Carroll, 1991). 
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Figure 3. The pyramid of corporate social responsibility (Carroll, 1991) 

 

2.2 Sustainability topics for mining 

 

Ranängen & Lindman studied Nordic mining companies stakeholders expectations towards 

sustainability issues and based on the study they proposed sustainability subjects and criteria 

for the Nordic mining industry (Figure 4) (Ranängen & Lindman, 2017). Criteria’s were 

classified to three different priority level from A to C according to implementation order 

where A was the most urgent one (Ranängen & Lindman, 2017). Stakeholders of the Nordic 

mining companies expect that mining companies carry out good stakeholder management 

practices, respect the law and manage their risks. Occupational health and safety includes 

the physical, social and mental well-being of the workers and prevention of these caused by 

the working conditions. From the environmental criterias all expect one got the highest pri-

ority level A and this shows that the environmental issues are very important subject for the 

mining industry overall. (Ranängen & Lindman, 2017). Also according to the Lempiäinen 

2019 study, mining companies stakeholder’s interest on corporate social responsibility fo-

cuses more on environmental issues and social responsibility in the northern Finland mining 

sector (Lempiäinen, 2019). 
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Figure 4. Sustainability criteria recommendation for the Nordic mining industry (Ranängen & Lindman, 

2017) 

 

2.3 Drivers for sustainable mining 

 

Sustainability is often seen as a cost if the benefits and value that it brings are not clearly 

understood in the organization. Implementation of corporate responsibility and sustainable 

business brings several advantages for businesses even though often these are hard to meas-

ure. These benefits can be lower labor and health costs when working environment is safe 

and healthy, cleaner production methods which are less expensive, easier access to lenders 

and insurers, lower closure and post-closure costs. Also these actions can bring strategic 

benefit compared to other competitors by improving the company reputation and image. 

(Azapagic, 2004).    

 

Consumers and customers are nowadays more interested of the origin and sustainable pro-

duction of food and clothing. In Finland and the EU the responsibility of industrial products 
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is also increasingly being discussed. The Finnish Mining industry sees that in future discus-

sion will extend to cover also mining and metal industry as consumers wants to know more 

where the metal is origin from and where it has been produced as they choose for example 

new bicycle (Suomela, 2020). So-called traceability of the metals will be new competitive 

factor for companies (Suomela, 2020). In Finland, companies have all basis to become 

world’s leaders in corporate social responsibility issues (European Commission, 2020). Fin-

land is a democratic society with the freedom of speech, we respect human rights and don’t 

allow corruption or bribery (European Commission, 2020). Also strong labor, occupational 

safety, health and environmental legislation, which gives a strong start point for all work 

done towards CSR. (European Commission, 2020). On April 2013 Ministry of Economic 

Affairs and Employment of Finland published ‘Action Plan for Development of Sustainable 

Extractive Industries’ which included 35 actions towards sustainable mining industry devel-

opment. One of the actions was that mining companies will introduce a corporate social 

responsibility program and appropriate indicators, reporting and monitoring tools will be 

developed (Table 1). Incorporating responsibility practices into the business provides pro-

tection against external shocks and strengthens risk preparedness as well as helps to build a 

profitable business. (UN Global Compactin kymmenen periaatetta -koulutus, 2020). 

 

Table 1. Action plan for development of sustainable extractive industries, mining companies’ responsible 

actions 

Action 

1. Development of water management plans for mines and developing a water technology 

2. Increase of activities and research regarding the waste sorting, tailings and waste rock utiliza-

tion 

3. Systematic development of extractive industries energy efficiency 

4. Safety of mine sites and pit areas and knowledge relating to safety issues will be developed 

5. Companies will introduce a corporate social responsibility program and appropriate indicators, 

reporting and monitoring tools will be developed 

6. Active, diverse and interactive cooperation with various stakeholder will be maintained 

7. Synergies with local actors are actively sought 

8. Companies own communication activities will be developed to be more faster and transparent 

12. Developing processes and methods and increase regional and impact data from ore-critical 

areas that are central to society’s rock and mineral supply in order to support coordination 

14. Guides will be produced for stakeholders of participation and influence opportunities and for 

actors on the application of legislation 

16. A research strategy for the extractive industries will be created including the research for in-

frastructure development and key research areas 

18. To carry out long-term inventory and modeling of ore reserved and ensure adequate resources 

23. Nordic countries cooperation in the extractive industries will be intensified 

28. Supporting companies’ access to export markets 
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Interest towards the responsible metals and minerals production are expected to be growing 

even more as due to the legislative pressure as well as consumers’ interest to know origin of 

the product that they buy. Currently sustainability information is provided consumers from 

the downstream supply chain operations such as manufacturing of the products. Mining in-

dustry is part of the upstream supply chain and traceability of the sustainability issues is not 

yet developed to include the whole supply chain of the product. Metals and minerals are 

traded globally, and companies that are following high environmental and social standards 

are not gaining any advantage from the supply chain compared to the companies that are not 

following as a high standards. Investors are as well currently developing sustainable invest-

ment options factors so interest towards transparent sustainability information from metals 

and mineral chain is definitely needed more and more in the future. There are no sustaina-

bility scheme for metal minerals that takes account the whole supply chain from upstream 

processes to downstream processes. These type of schemes are currently developed for ex-

ample for gold, silver and platinum production in developed countries (Fairtrade). (Kickler 

& Franken, 2017).    

 

According to the Ruokonen study, mining companies see reputational issues as the most 

important expected benefits of sustainable mining and implementation of Finnish TSM 

(Ruokonen, 2020). Mitigation of risks, continuous improvement and brand were also seen 

as an important benefits (Ruokonen, 2020).  

 

2.4 Stakeholder involvement and social license to operate 

 

Globalization, greater ease of mobility and accessibility, and the growing availability of in-

stant communications mean that individuals and organizations around the world finds easier 

knowledge of the decisions and activities of organizations in both nearby and distant loca-

tions (ISO, 2010). This means that wider group of stakeholders can follow organizations 

activities and decisions and those can be easily compared worldwide (ISO, 2010). Stake-

holders are usually strongly involved when mining operation is in its environmental impact 

assessment (EIA) phase. Unfortunately often after this phase, when actual mining operation 

starts, cooperation with the stakeholders is less frequent. Stakeholder expectations, needs 

and external communication overall are not prioritized at the mines (Ruokonen, 2020). This 

may be due to organizational structure: stakeholder relations and communication are focused 
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in the corporate level and not so much in the unit operation level (Ruokonen, 2020).  Mining 

industry’s stakeholders are looking for transparent system for sustainability performance re-

porting of the issues that corresponds to their needs. (Ruokonen, 2020). 

 

Mining always affects a lot to surrounding society in every phase of its life cycle. In mining 

sector Social License to Operate (SLO) has been a popular term during the recent years. In 

the global mining industry the concept of SLO came into use at the late of 1990s. With the 

boom in mining it landed to Finland in the early 2010s (Sairinen, 2018).  It has been defined 

as asocial acceptance of local community and other stakeholders, and it is dynamic and non-

permanent because it is strongly based on opinions, beliefs and perceptions. Always, Social 

License needs to be earned by the company and also it requires continuous maintain in order 

to keep it (Shinglespit Consultants Inc, 2018).  For mining industry, social license to operate 

is crucial since mining operation can not be moved any other place. Mine operates where the 

ore deposit on the ground is. As Eerola and Ziessler states, mining industry needs actively 

aim and maintain acceptance (social license) for its operation due to the environmental chal-

lenges from history (Eerola & Sofia, 2013).  

 

Mining sector stakeholders are acting in five different levels: regional, municipal, provincial, 

national and global level (Figure 5). Local approval of mining operations depends largely on 

how the company manages its stakeholder activities, i.e. how it communicates, seeks contact 

and manages its relations with the local community in its area of operation at different stages 

of the mining life cycle. In addition, local social acceptance may depend on factors related 

to the locality, such as economic history, power, population and economic structures, dis-

tance from growth centres, party policy, and previous environmental struggles. Organiza-

tions transparency towards its stakeholders can avoid conflicts that may cause due to uncon-

sciousness.  

 

However, despite the importance of the local stakeholder nearby mining activity, the national 

and global level cannot be ignored because negative feedback towards mining projects often 

comes from outside the local area where mining affects. Local events can have an impact at 

both national and international levels, also some local stakeholders can have such a broader 

dimension. These include e.g. the Sámi, NGOs and the media, which act from the local to 



23 

 

the global level. Investors, financiers and international organizations and organizations op-

erating at a global level may be affected by conflicts, which in turn can affect the ability of 

companies to operate at the local level. Therefore, it is also economically justified to take 

into account the media, the Sámi, the Sámi and environmental organizations and to contact 

them at an early stage together with other stakeholders. However, this does not necessarily 

eliminate the possibility of resistance, but the attitude of stakeholders towards the actor may 

still be more constructive than in the absence of direct contact and dialogue. (Eerola & Sofia, 

2013). 

 

 

Figure 5. Stakeholders acting levels compared to mining company (Source: adjusted according to (Jussila, 

2010)) 

 

Active interaction with stakeholders started as early as possible increases the confidence 

towards the mine and helps to avoid conflicts. It also promotes business risk management 

by understanding the local community better, identifying and preparing for potential pain 

points and promotes the planning of activities together with the surrounding community. 

Active interaction enables consideration of community concerns from the early stages of 

planning. (Kestävän kaivostoiminnan verkosto, 2017). 
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3 SUSTAINABILITY INITIATIVES USED IN MINING SECTOR 

 

When mining industry recognized the need for image change in 1998, nine of the largest 

mining companies CEOs implemented the Global Mining Initiative (GMI) (Filer, 2002). The 

aim of the initiative was to improve mining industry’s role in the transition to sustainable 

development (Filer, 2002). The GMI also decided to commission the International Institute 

for Environment and Development (IIED) to perform a study how mining industry could 

increase its economic, environmental and social sustainability (Filer, 2002). The study re-

sulted to more detailed investigation led by the World Business Council for Sustainable De-

velopment (WBCSD) that became known as the MMSD project (Mining, Minerals and Sus-

tainable Development project) (Filer, 2002). During the 2001 and 2002 the MMSD project 

convened 22 workshops on a range of global issues and produced total of 221 reports con-

cerning the mining and minerals sector (Filer, 2002). IIED performed a follow-up review in 

2012 for the mining sector and its activities, and it stated that mining and minerals industry 

has made major improvement towards sustainability but still same time it was not clearly 

ensured how industry can contribute towards sustainable development (International 

Institute for Environment and Development, 2009). 

 

Sustainability initiatives are different and some of them are just commitments and some 

more comprehensive reporting and communication standards and tools (Kickler & Franken, 

2017). On average, the Nordic mining companies follows seven sustainability initiatives in 

their operations (Ruokonen, 2020). Ranängen and Lindman (2017) examined which sustain-

ability initiatives the mining companies operating in Nordic countries are following. Ac-

cording to their 2016 study, all mining companies operating in Finland (five in total) fol-

lowed Global Reporting Initiative (GRI) reporting standards (Ranängen & Lindman, 2017). 

The next most widely used initiative was International Organization for Standardization 

(ISO) 14001 standard for environmental management, which four companies out of five 

were following (Ranängen & Lindman, 2017). GRI separate Mining and Metals Sector Sup-

plement, Occupational Health and Safety Assessment OHSAS 18001 (nowadays ISO 

45001) and ISO 9001 standard for quality management were using three mining companies 

of each (Ranängen & Lindman, 2017). In addition to these all, The UN Global Compact, 

ISO 26000 for social responsibility and ISO 50001 for energy management were using two 

mining companies of each (Ranängen & Lindman, 2017). Following sections presents 



25 

 

shortly the content of these most widely used sustainability initiatives in Finland among the 

metal mining companies. (Ranängen & Lindman, 2017). 

 

3.1 ICMM Sustainable Development Framework (SDF)  

 

The International Council on Mining and Metals (ICMM) was founded on 2001 and it has 

taken the responsibility to follow-up the activities identified in MMSD. With the sustaina-

bility reporting and commitments on sustainable development, the ICMM strives to ensure 

society’s trust and respect, so-called ‘social license to operate’. ICMM is a CEO-led organ-

ization which consist of 23 different global mining and metals companies and 34 associa-

tions. The organization’s aim is to strengthen the mining industry’s social license to operate. 

(Kickler & Franken, 2017).   

  

Members of the ICMM commits to the organization’s Sustainable Development Framework 

(SDF). The SDF requires its company members to commit to the ICMM 10 Principles and 

six Position Statements that fill the principles with more detailed information (Figure 6). 

ICMM members committed to GRI reporting in 2005 and the whole ICMM organization in 

2008 since the GRI launched its Mining and Metals Sector Supplement in 2004. The ICMM 

has generated 10 principles that complement the UN’s global development agenda and 

SDGs.  

 

ICMM principle 1 is for ethical business and sound governance and it includes five require-

ments which defines the expectations towards mining companies in this topic (Figure 6). 

Companies are expected to establish systems for legal compliance in order to show their 

stakeholders the systematic approach in obeying law and requirements in local level. Com-

panies are expected also to prevent bribery and corruption through policies and practices, 

and implement policies and standards that are consistent with the ICMM policy framework. 

Companies needs to assign accountability for sustainability performance at the Board and/or 

Executive Committee level. Companies are also expected to disclose financial contributions 

directly or through an intermediary. (ICMM, 2020). 
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Figure 6. ICMM 10 principles 

 

Second ICMM principle requires companies to integrate sustainability into corporate strat-

egy and decision-making processes relating to investments and in the design, operation and 

closure of the mine sites. Also companies should support responsible suppliers, contractors 

and joint venture partners based on the risk. (ICMM, 2020). 

 

Third principle concerning the human rights is the most extensive one in ICMM principles. 

It expects that companies develop policy commitment to respect human rights, undertake 

human right due diligence and if unfavourable human rights impact occur, members are ex-

• 1.1 Legal compliance

• 1.2 Prevent bribery and corruption

• 1.3 Adherence to ICMM policies

• 1.4 Accountability

• 1.5 Disclose financial contributions

1. Ethical business

• 2.1 Sustainability in decision-making

• 2.2 Responsible business partners
2. Sustainable development in decision-

making

• 3.1 Respect human rights

• 3.2 Avoid involuntary relocation

• 3.3 Manage security while protecting human rights

• 3.4 Respect the rights of workers

• 3.5 Fair pay and working conditions

• 3.6 Respect Indigenous Peoples

• 3.7 Work to obtain free, prior and informed consent

• 3.8 Promote workplace diversity

3. Respect for human rights

• 4.1 Environmental and social impact assessment

• 4.2 Operating in conflict-affected or high-risk areas

• 4.3 Management of health, safety and environmental risks

• 4.4 Emergency response planning

4. Effective risk management

• 5.1 Continually improve health and safety

• 5.2 Health and safety training
5. Health & safety performance

• 6.1 Plan for closure

• 6.2 Water stewardship

• 6.3 Manage tailings

• 6.4 Prevent pollution and related impacts

• 6.5 Reduce GHG emissions

6. Environmental performance

• 7.1 Protect World Heritage Sites and legally designated areas

• 7.2 Protect biodiversity
7. Conservation of biodiversity & land-use 

planning

• 8.1 Reduce waste

• 8.2 Manage hazardous materials
8. Responsible use & supply of materials

• 9.1 Development of local communities

• 9.2 Local economic opportunities

• 9.3 Local Stakeholder engagement

• 9.4 Artisanal mining

9. Social contribution

• 10.1 Transparency in stakeholder engagement

• 10.2 Payments to governments

• 10.3 Annual reporting

• 10.4 Assurance and validation

10. Engagement & transparent reporting
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pected to provide or cooperate the processes that enables the remediation of cause.  Compa-

nies must avoid involuntary resettlement due to mining operation and if this is not possible, 

companies should apply the mitigation hierarchy and improve the living standards of those 

who have been displaced. Companies must manage security while they are protecting human 

rights, respect the right of their workers and provide fair pay and working hours. Third prin-

ciple includes also the requirement that companies respects the indigenous people and pro-

motes workplace diversity. (ICMM, 2020). 

 

Effective risk management principle expects company members to assess their environmen-

tal and social risks when starting a new projects or when existing project has a significant 

change and systematically manage these risks. When companies are sourcing from or oper-

ating in high risk areas, they are expected to undertake risk-based due diligence according 

to the OECD Due Diligence Guidance. Health and safety performance principle requires 

continuous improvement in health and safety issues as well as management of health and 

safety according to the recognized international standard or management system. Companies 

are also expected to provide health and safety training for workers in accordance to the work-

ers responsibilities. (ICMM, 2020). 

 

Principle 6 for environmental performance includes requirement to plan and design closure 

of the mine site in cooperation with the relevant authorities and other stakeholders, imple-

ment water stewardship practices and effectively manage tailings. Sites that have tailings 

facilities with the “Extreme” or “Very high” potential consequences must also be in accord-

ance with the Global Industry Standard on Tailings Management (GISTM) by 6th of August 

in 2023 and other sites by 6th of August 2025. Companies must prevent pollution and manage 

releases and waste and apply mitigation hierarchy, as well as implement measures to increase 

energy efficiency and contribution to a low-carbon future. (ICMM, 2020). 

 

Performance expectations for conservation of biodiversity includes avoidance of world her-

itage sites and respect of legally designated protected areas when developing new mines or 

when practicing exploration. Companies must also assess and address risks and impacts to 

biodiversity and ecosystem by practicing the mitigation hierarchy, and aiming to achieve no 

net loss of biodiversity overall. Responsible production principle (principle 8) expects com-

pany members to recover, re-use and recycle of materials, natural resources and energy as 
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well as assess the hazards of the products of mining according to the UN Globally Harmo-

nized System of Hazard Classification. Social contribution principle (principle 9) demands 

companies to contribute to surrounding community development, support local economic 

opportunities, and conduct local stakeholder engagement and to practice cooperation with 

government regarding artisanal and small-scale mining improvement in environmental and 

social practices. Stakeholder engagement principle expects companies to engage corporate 

stakeholders transparently, publicly support the implementation of the Extractive Industries 

Transparency Initiative (EITI), report annually according to the GRI and conduct assurance 

and validation on ICMM guidance. (ICMM, 2020). 

   

  

3.2 Global Industry Standard on Tailings Management (GISTM) 

 

The Global Industry Standards on Tailing Management (GISTM) was published on August 

2020 as a consequence of January 25th 2019 a tailings storage dam failure in Brumadinho, 

Brazil. This environmental catastrophe raised globally the question can mining industry 

manage their tailing facilities in order to protect local communities, workers and environ-

ment. After the incident, the ICMM started an independent, multi-stakeholder work came up 

with the new Global Industry Standard on Tailings Management. Purpose of the new stand-

ard is to set a strong, global benchmark to achieve strong environmental, social and technical 

outcomes in tailings management, with a strong emphasis on disclosure and accountability. 

The implementation of new standard is starting from August 2020 into existing ICMM mem-

bership commitments. Standard classifies tailings facilities to five different consequence 

classes with consequence classification matrix. Consequence classifications are low, signif-

icant, high, very high and extreme. Classification takes account dam failure consequences 

regarding the potential population at risk, potential loss of life as well as environmental, 

health, social, cultural, infrastructure and economics losses due to possible failure. Mine sites 

that have ‘Extreme’ or ‘Very high’ potential consequences of tailings incidents will comply 

with the standard within three years so in August 2023. Other sites will be in compliance in 

August 2025. The ICMM work group will also publish a guidance that helps mining com-

panies implement this new standard. The standard will apply to approximately 1200 tailings 

dams around the world, which are operated through ICMM member companies. ICMM 
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members presents the one third of the global mining industry.  Standard includes 15 princi-

ples that are more detailed described with the multiple requirements (Figure 7). (Global 

Tailings Review, 2020). 

 

 

Figure 7. The Global Industry Standards on Tailing Management (GISTM) principles 
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The Global Industry Standard on Tailings Management (GISTM) consist 15 principles and 

under each principle, there are two to eight requirements (Figure 7). Principle 1 consists four 

requirements regarding the affected communities. It states that companies needs to respect 

human rights in accordance with the United Nations Guiding Principles on Business and 

Human Rights (UNGP) (requirement 1.1). Companies also need to conduct human rights 

due diligence in order to inform management decisions throughout the tailings facility lifecy-

cle. Risks to human rights concerning the tailings facility failure scenarios needs to be ad-

dressed. Conformance according to the Free Prior and Informed Consent (FPIC) framework 

needs to be obtained and maintained in new tailings facility areas, which may influence to 

the rights of indigenous or tribal peoples (requirement 1.2). Requirement 1.3 states that com-

panies needs to demonstrate that people, who are affected of the project, are engaged 

throughout the tailings facility lifecycle in decisions and in building the knowledge base. 

Companies needs to establish an effective facility-level grievance mechanism for project-

affected people relating to the tailings facility (requirement 1.4). (Global Tailings Review, 

2020). 

 

Tailings Standard principle 2 and 3 are for integrated knowledge base. Principle 2 includes 

four requirements that concerns tailings facility knowledge base. Social, environmental and 

local economic knowledge of tailings facility needs to be documented and developed in the 

companies according to the international best practices (requirement 2.1). This knowledge 

base needs to be updated at least every five years and it should include uncertainties due to 

the climate change. Requirement 2.2 demands companies to prepare, update and document 

a detailed site characterization of tailings facility sites. This site characterization should in-

clude data on geology, geomorphology, geochemistry, geotechnical, climate, hydrogeology 

and hydrology (quality and flow of surface and groundwater) and seismicity. Tailings chem-

ical and physical properties shall be characterized and updated regularly due to variability in 

ore processing and properties. Companies needs to document and develop a tailings facilities 

breach analysis with methodologies that takes account credible failures modes, site condi-

tions and the properties of the slurry (requirement 2.3). Breach analysis results should in-

clude the estimate of the area where potential dam failure affects. If tailings facility is clas-
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sified with Consequence Classification of ‘High’, ‘Very High’ or ‘Extreme’, the breach anal-

ysis results should also include estimate of flow arrival time, depth and velocities and depth 

of material deposition. (Global Tailings Review, 2020). 

 

Principle 3 requires companies to regularly update and use climate change knowledge in the 

tailings facility lifecycle (requirement 3.1) and that new tailings facilities undertake a multi-

criteria alternative analysis of all feasible site (requirement 3.2). This analysis needs to be 

reviewed by the Independent Tailings Review Board (ITRB) or a senior independent tech-

nical reviewer. In addition, for new tailings facilities the social, environmental and local 

economic impacts needs to be assessed for tailings facility whole lifecycle as well as poten-

tial failure of the facility (requirement 3.3). (Global Tailings Review, 2020). 

 

Principles from 4 to 7 concerns tailings facilities design, construction, operation and moni-

toring. According to the principle 4 tailings facility consequence class needs to be deter-

mined (requirement 4.1), tailings facility preliminary designs needs to be consistent with 

both the current selected consequence class and with the higher consequence classification 

(requirement 4.2). According to the requirement 5.3, the tailings facilities needs to have a 

water management program, which is also designed to protect against unintentional releases. 

Potential failure mode risks needs to be addressed for the structure, its foundations, abut-

ments and reservoir to minimize risk to as low as reasonable possible. Requirement 5.6 de-

mands that tailings facility closure phase is designed so that it takes account all the require-

ments of the GISTM and includes progressive closure and reclamation during operations. 

Tailings facility operator must manage the quality and adequacy of the operation process 

and construction by implementing the quality control and assurance (QC/QA) and construc-

tion vs. design intent verification (CDIV) (requirement 6.2). In addition, detailed construc-

tion records report, ‘as-built’ report shall be prepared (requirement 6.3). Requirement 6.4 

demands that tailings facilities Operations, Maintenance and Surveillance (OMS) Manual 

should follow best practices and be annually developed and reviewed as well as trained to 

all personnel on site who are involved with the tailings management. Principle 7 concerns 

the design, implementation and operation of tailings facility monitoring systems. (Global 

Tailings Review, 2020). 
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Principles 8 to 12 handles the tailings facilities management and governance topics. Princi-

ple 8 requires tailings facility operator to establish policies, systems and accountabilities to 

support the integrity and safety of the tailings facility. According to the requirement 8.5, all 

sites must appoint a site-specific Responsible Tailings Facility Engineer (RTFE) who is ac-

countable for the integrity of the tailings facility. Also, according to the requirement 8.6, 

qualifications and experience requirements for all safety-critical roles in the operation of a 

tailings facility needs to be identified. Principle 9 handles the appointment and empower of 

an engineer of record (EOR). Engineer of record is an engineering firm with expertise and 

experience in the design and construction of tailings facilities. EOR can be also appointed 

an in-house engineer with the relevant expertise and experience. EOR authority, role and 

responsibilities needs to be clearly written in an agreement (requirement 9.2). If the EOR 

needs to be changed during the operation, there must be a plan how data, information, 

knowledge and experience is transferred (requirement 9.5). Requirement 10.1 sets the de-

mand to conduct multi-disciplinary team risk assessment at least every three years and that 

ITRB or senior independent technical reviewer must review the assessment results. Compa-

nies needs to perform internal audits in order to verify consistent implementation of company 

procedures, guidelines and corporate governance requirements (requirement 10.3). Principle 

11 highlights development of an organizational culture that promotes learning, communica-

tion and early problem recognition. Principle 12 requires companies to establish a process 

for reporting and addressing concerns and implement whistleblower protections.  (Global 

Tailings Review, 2020). 

 

Principles 13 includes four requirements and principle 14 five requirements concerning the 

emergency response and long-term recovery. Companies needs to use best practices and 

emergency response expertise to prepare and implement a site-specific tailings facility Emer-

gency Preparedness and Response Plan (EPRP) (requirement 13.1). Project-affected people 

need to be also engaged to develop community-focused emergency preparedness measures. 

Principle 14 requires tailings facility operator to prepare for long-term recovery in the event 

of catastrophic failure. Principle 15 handles public disclosure and access to information via 

three requirements. Requirement 15.1 lists the documentation for new and existing tailings 

facilities that operator must update at least on annual basis and what information this docu-

mentation shall include. (Global Tailings Review, 2020).  
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3.3 Global Reporting Initiative (GRI) 

 

The first version of the Global Reporting Initiative (GRI) Guidelines was published in 2000 

by an independent organization GRI and it was the first worldwide framework for sustaina-

bility reporting. GRI organization was formed in 1997 by the US non-profit organizations 

Coalition for Environmentally Responsible Economies (CERES), the Tellus Institue, with 

support from The United Nations Environment Programme (UNEP). It has been used more 

than 90 countries and thousands of organizations to report publicly about their impacts on 

the economy, the environment and the society. In 2004, the GRI G3 guidelines were updated 

with the mining-specific indicators when the GRI-ICMM working group published GRI 

Mining and Metals Sector Supplement 7. In 2016, the GRI Guidelines content were restruc-

tured into a set of modular interrelated standards. The main objective is to support compa-

nies, governments, NGOs and other organizations to understand, measure and communicate 

the critical impact of their business on sustainability issues through regular reporting. Total 

of 93 % of the world’s largest 250 corporation from various industries report on their sus-

tainability performance and 82% of these use GRI’s Standards for the reporting. (Kickler & 

Franken, 2017). 

 

In the GRI, there are three universal standards for used by all the organizations that makes 

sustainability reporting (Table 2). Also there are three series of topic-specific standards 

which cover economic, environmental and social impacts (Table 3). The GRI 101 Founda-

tion standard is the starting point for using the standard by explaining how to use the stand-

ards and how to reference the set of standards. It also introduces the 10 reporting principles 

and explains how to prepare a report that is in the accordance with the standards. By applying 

the materiality principle from GRI 101 standard, organizations can identify their own mate-

rial topics those with the most significant impacts and influence with stakeholders. The focus 

on the materiality helps organizations report the impacts that matter the most. Based on the 

material topics, organizations select the topic specific standards that are relevant for them. 

Also the other two Universal Standards, GRI 102 for General Disclosures and GRI 103 for 

Management Approach are applied by every organization. GRI 102 General Disclosures is 

for reporting contextual information about your organization and its reporting practices. GRI 

103 Management Approach is used for report how organizations manage their material top-

ics. (Global Reporting Initiative, 2020). 
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Table 2. GRI Universal Standards 

 

The benefits of GRI Standards are that it is easy to adopt for different type of organizations 

as organizations can identify the most important materials topics to their own business. GRI 

Standards are also well known and widely spread. Criticism that GRI has faced is that mining 

companies GRI reports are not easy to compare (Ruokonen, 2020). 

 

Table 3. GRI Topic-specific Standards 

 

 

 

Universal Standards

GRI 101

Foundation

"Starting point for using the GRI 
Standards"

GRI 102

General Disclosures

"To report contextual information 
about an organization"

GRI 103

Management Approach

"To report the management approach 
for each material topic"

Topic-specific Standards

GRI 200

Economic

•201: Economic Performance

•202: Market Presence

•203: Indirect Economi Impacts

•204: Procurement Practices

•205: Anti-corruption

•206: Anti-competitive Behavior

•207: Tax

GRI 300

Environmental

•301: Materials

•302: Energy

•303: Water and Effluents

•304: Biodiversity

•305: Emissions

•306: Waste

•307: Environmental 
Compliance

•308: Supplier 
Environmental 
Assessment

GRI 400

Social

•401: Employment

•402: Labor/Management Relations

•403: Occupational Health and Safety

•404: Training and Education

•405: Diversity and Egual Opportunity

•406: Non-discrimination

•407:Freedom of Association and 
Collective Bargaining

•408: Child Labor

•409: Forced or Compulsor Labor

•410: Security Practices

•411: Rights of Indigenous Peoples

•412: Human Rights Assessment

•413: Local Communities

•414: Supplier Social Assessment

•415: Public Policy

•416: Customer Health and Safety

•417: Marketing and Labeling

•418: Customer Privacy

•419: Socioeconomic Compliance
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3.4 GRI Mining and Metals Supplement 

 

The GRI Mining and Metals Sector Supplement is a version of GRI’s G3 Guidelines, which 

is modified especially for mining and metals sector. The ICMM and GRI developed the 

supplement 2003 with assistance a multi-stakeholder work group in order to improve sectors 

sustainability reporting so that it would cover effectively the sector’s key sustainability is-

sues. Mining and Metals sector supplement includes comments and additional performance 

indicators for the mining sector. (GRI, 2010). GRI Mining and Metals sector supplement 

brings 11 additional indicators to GRI reporting which are presented in Table 4. (GRI, 2010). 

 

Table 4. Mining and Metals sector supplement additional indicators to GRI 

Aspect Indicator 

Biodiversity 

MM1 = Amount of land (owned or leased, and managed for produc-

tion activities or extractive use) disturbed or rehabilitated 

MM2 = The number and percentage of total sites identified as requir-

ing biodiversity management plans according to stated criteria, and 

the number (percentage) of those sites with plans in place. 

Emissions, Effluents 

and Waste 

MM3 = Total amounts of overburden, rock, tailings, and sludges and 

their associated risks. 

Labor / Management 

Relations 

MM4 = Number of strikes and lock-outs exceeding one week’s dura-

tion by country. 

Freedom of Associa-

tion and Collective 

Bargaining 

MM5 = Total number of operations taking place in or adjacent to In-

digenous Peoples’ territories and number and percentage of opera-

tions or sites where there are formal agreements with Indigenous Peo-

ples’ communities. 

Community 

MM6 = Number and description of significant disputes relating to 

land use, customary rights of local communities and Indigenous Peo-

ples. 

MM7 = The extent to which grievance mechanisms were used to re-

solve disputes relating to land use, customary rights of local commu-

nities and Indigenous Peoples, and the outcomes. 

Artisanal and Small-

scale Mining 

MM8 = Number (and percentage) of company operating sites where 

artisanal and small-scale mining (ASM) takes place on, or adjacent 

to, site site; the associated risks and the actions taken to manage and 

mitigate these risks. 

Resettlement 

MM9 = Sites where resettlement took place, the number of house-

holds resettled in each, and how their livelihoods were affected in the 

process. 

Closure Planning MM10 = Number and percentage of operations with closure plans. 

Material Stewardship MM11 = Programs and progress relating to materials stewardship 
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3.5 The UN Global Compact 

 

The UN Global Compact is a corporate responsibility initiative, a global framework and a 

value base for corporate responsibility, which is launched by the UN in 2000. It promotes 

and develops the ecological, social and economic responsibility of each community, utilizing 

the UN Sustainable Development Initiative as well as the ten principles of the Global Com-

pact. With the Global Compact’s commitment, organizations and companies show their will 

to be part of the international cooperation that strengthens the responsibility and sustainabil-

ity. This commitment is physically given to the UN Secretary as the whole Global Compact 

initiative was originally origin from the UN Secretary. Global Compact is not a standard or 

criteria against which companies’ performance is assessed. Instead is more like a value 

framework as well as learning and cooperation network. The Global Compact is based on 

the transparency and annually companies that are committed to the initiative are required to 

report their progress towards these principles and give an update that they are still willing to 

improve their operation towards these goals. (UN Global Compactin kymmenen periaatetta 

-koulutus, 2020). 

 

UN Sustainable Development Initiative includes a goals and agenda to guide global devel-

opment efforts up to 2030. It has been agreed by the UN member states in New York 2015 

and these goals entered into force at the beginning of the 2016. These goals are universal so 

they bind both, poor as well as rich countries. The Agenda for Sustainable Development 

(‘Agenda2030’) aims to end extreme poverty and to sustainable development, that takes into 

account the environment, the economy and the people on an equal footprint. The core prin-

ciple of the program is that no one is left behind from the development. There are total of 17 

universal sustainable development goals and a total of 169 sub-goals for these. The aim of 

the goals is that global development takes account human well-being, human rights, eco-

nomic prosperity and the stability of societies are secured in an environmentally sustainable 

way. UN has also compiled a set of 243 different indicators, in order to follow the progress 

of these goals. More than 11 000 companies and 3 000 other actors from all industries and 

in total of 156 countries has committed to the UN Global Compact. (Suomen YK-liitto, 

2017). (Global Compact Suomi, 2020). The UN Global Compact is based on ten principles 

relating to human rights, working life, the environment and anti-corruption, to which all 

Global Compact companies must commit.  
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Figure 8. UN Global Compact ten principles 

 

3.6 The UN Sustainable Development Goals (SDGs) 

 

All United Nations Member States adopted the UN Sustainable Development Goals (SDGs) 

in 2015. It consist total of 17 different goals that are part of UN Nations Member States 

decision called “The 2030 Agenda” and includes 169 different targets to achieve towards 

these goals. The aim of goals are to call all member nations and companies to take a part of 

actions to end poverty, protect the planet and fighting inequalities while ensuring that no one 

is left behind from the development. The objective of the goals is to create understanding 

that we are all working together towards these goals. (United Nations, 2020). 

 

All Sustainable Development Goals are presented in Figure 9. Goals 1, 5, 8, 9 and 10 are 

linked to economic impacts, goals 2, 3 and 4 to social impacts and goals 6, 7, 11, 12, 14 

and 15 to environmental impacts. (Esposito, 2018).  

 

Human Rights

•Principle 1: Businesses should support and respect the protection of internationally proclaimed 
human rights

•Principle 2: make sure that they are not complicit in human rights abuses

Labour

•Principle 3: Businesses should uphold the freedom of association and the effective recognition of 
the right to collective bargaining;

•Principle 4: the elimination of all forms of forced and compulsory labour

•Principle 5: the effective abolition of child labour

•Principle 6: the elimination of discrimination in respect of employment and occupation

Environment

•Principle 7: Businesses should support a precautionary approach to environmental challenges

•Principle 8: undertake initiatives to promote greater environmental responsibility

•Principle 9: encourage the development and diffusion of environmentally friendly technologies

Anti-Corruption

•Principle 10: Businesses should work against all forms of corruption, including extortion and 
bribery.
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Figure 9. Sustainable Development Goals (SDGs) 

 

Metals and minerals are important part in order to reach the United Nations’ Sustainable 

Development Goals (SDGs). International Council on Mining & Metals (ICMM) has recog-

nized the need of metals and minerals in order to tackle the UN’s Sustainable Development 

goals 2,3, 6 and 7. For example sustainable development goal 2 (SDG2) sets out to end 

hunger, achieve food security, improve nutrition and promote sustainable agriculture. Sus-

tainable farming is needed because global population grows, and at the same time usable 

agricultural land area is diminishing. Farming is also vulnerable to climate change and usable 

farming area is continuously decreasing due to the urbanization, erosion and pollution. So to 

say, more food is needed to produce with fewer resources in the coming years in order to 

achieve SDG2. Sustainable farming includes precision farming, variable rate controls, GPS 

technology, remote sensing and mineral fertilization. All of these requires new specialized 

machinery, tech-driven solutions, satellites, sensors, computers and drones needs variety of 

different metals.  

 

 

 

SDG1: 

No poverty

SDG2: 

Zero hunger

SDG3:. 

Good Health and 
Well-being

SDG4: 

Quality Education

SDG5: 

Gender Equality

SDG6: 

Clean Water and 
Sanitation

SDG7: 

Affordable and 
Clean Energy

SDG8: 

Decent Work and 
Economic Growth

SDG9: 

Industry, Innovation 
and Infrastructure

SDG10: 

Reducing Inequality

SDG11: 

Sustainable Cities 
and Communities

SDG12: 

Responsible 
Consumption and 

Production

SDG13: 

Climate Action

SDG14: 

Life Below Water

SDG15: 

Life On Land

SDG16: 

Peace, Justice, and 
Strong Institutions

SDG17: 

Partnerships for the 
Goals
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3.7 Carbon Disclosure Project (CDP) 

 

Carbon emissions is one of the main environmental aspects of mining industry as mining 

consumes a significant amount fuels. Companies report their greenhouse gas emissions 

(GHGs) through different channels and Carbon Disclosure Project (CDP) is one of the 

widely used standard for reporting carbon emissions and other vital environmental infor-

mation. The CDP was founded in 2000 by the group of institutional investors who were 

interested incorporating information on businesses’ carbon emissions into their analyses and 

assessments. Carbon data according to the CDP standard is collected annually through ques-

tionnaire that is sent to the world’s largest listed firms. The CDP offers information for global 

markets about climate change and the online database managed by the CDP is the world’s 

largest for the greenhouse gas register. In 2016, 92 % of Fortune 500 companies who fol-

lowed the CDP used GHG Protocol to calculate their greenhouse gas emissions. (CDP 

Worldwide, 2020). 

 

3.8 IFC Environmental and Social Performance Standard 

 

International Finance Corporation (IFC) is a member and a sister organizations of the World 

Bank Group established in 1956 (IFC, 2020). IFC concentrates on the private sector invest-

ment in developing countries and it is the largest global development institution owned by 

its 185 member countries (IFC, 2020).  The IFC Environmental and Social Performance 

Standards were developed in 2006 for project owners that are financed by IFC in order to 

minimize and manage risks (Figure 10). IFC first performance standard concerns assessment 

and management of environmental and social risks and impacts. Performance standard 2 is 

for labor and working conditions and standard 3 for resource efficiency and pollution pre-

vention. Community health, safety and security is covered in performance standard 4 and 

land acquisition and involuntary resettlement in standard 5. IFC performance standard 6 

handles biodiversity conservation and sustainable management of living natural resources. 

Performance standard 7 concerns indigenous people and standard 8 cultural heritage. 
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Figure 10. Content of IFC Environmental and Social Performance Standards 

 

3.9 IRMA Standard for Responsible Mining 

 

Multi-stakeholder group that consisted of NGO’s, trade unions, communities, mining com-

panies and other businesses that purchase minerals and metals as they raw material, founded 

the Initiative for Responsible Mining Assurance (IRMA) in 2006. IRMA standard defines 

leading performance requirements and determines objectives for socially, and environmen-

tally practice. IRMA was developed in order to gain value for mining companies for proven 

responsible performance and for purchasers of metals and minerals in order to source raw 

materials from mines that meet a full array of leading practices in environmental and social 

responsibility. It is also tool for workers, civil society organizations and surrounding com-

munities to express their social license. (Responsible Mining, 2018). 

 

Development of IRMA standard has included several different phases. The first phase was 

called “Launch Phase” and it included version 1 of the IRMA Standards for Responsible 

Mining that was published in June 2018. Purpose of the launch phase was to gain comments 

Performance Standard 8
Cultural Heritage

Performance Standard 7

Indigenous Peoples

Performance Standard 6

Biodiversity Conservation and Sustainable Management of Living natural Resources

Performance Standard 5

Land Acquisition and Involuntary Resettlement

Performance Standard 4

Community Health, Safety, and Security

Performance Standard 3

Resource Efficiency and Pollution Prevention

Performance Standard 2

Labor and Working Conditions

Performance Standard 1

Assessment and Management of Environmental and Social Risks and Impacts
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and identify gaps, engage stakeholders as well as clarify any conflicts that standard may arise 

during its implementation. Launch phase included on-line self-assessment tool for mining 

companies and independently verified scoring of mine site performance. For launch phase it 

was also developed IRMA online Responsible Mining Map, where mine sites as well as 

other stakeholders can express their interest towards responsible mining. Through map, com-

panies who are performed the self-assessment, can share their results. Purpose of the map is 

also that investors and purchasers of raw materials can use the map to identify mines with a 

commitment to responsible mining activities. All the data collected in launch phase will be 

used for developing version 2 of the IRMA standard to be even more useful tool for the 

mining companies. Launch phase was closed in the end of June 2019 and version 2 of the 

Standard for Responsible Mining will be available soon. (Responsible Mining, 2018). 

 

 

Figure 11. Content of IRMA standard 

 

IRMA standard consist four separate principles that are business integrity, planning and 

managing for positive legacies, social responsibility and environmental responsibility 

(Figure 11).  

 

Pinciple 1: Business 
Integrity

•1.1 - Legal 
Compliance

•1.2 - Community and 
Stakeholder 
Engagement

•1.3 - Human Rights 
Due Diligence

•1.4 - Complaints and 
Grievance 
Mechanism and 
Access to Remedy

•1.5 - Revenue and 
Payments 
Transparency

Principle 2: 
Planning and 
Managing for 

Positive Legacies

•2.1 - Environmental 
and Social Impact 
Assessment and 
Management

•2.2 - Free, Prior and 
Informed Consent 
(FPIC)

•2.3 - Obtaining 
Community Support 
and Delivering 
Benefits

•2.4 - Resettlement

•2.5 - Emergency 
Preparedness and 
Response

•2.6 - Planning and 
Financing 
Reclamation and 
Closure

Principle 3: Social 
Responsibility

•3.1 - Fair Labor and 
Terms of Work

•3.2 - Occupational 
Health and Safety

•3.3 - Community 
Health and Safety

•3.4 - mining and 
Conflict-Affected or 
High-Risk Areas

•3.5 - Security 
Arrangements

•3.6 - Artisanal and 
Small-Scale Mining

•3.7 - Cultural 
Heritage

Pinciple 4: 
Environmental 
Responsibility

•4.1 - Waste and 
Materials 
Management

•4.2 - Water 
Management

•4.3 - Air Quality

•4.4 - Noise and 
Vibration

•4.5 - Greenhouse 
Gas Emission

•4.6 - Biodiversity, 
Ecosystem Services 
and Protected Areas

•4.7 - Cyanide

•4.8 - Mercury 
Management
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3.10 MAC Towards Sustainable Mining (TMS) 

 

The Mining Association of Canada (MAC) published the Towards Sustainable Mining 

(TSM) initiative in 2004 and it became mandatory to all MAC member companies (Canada, 

2017). TSM is a commitment that the Mining Association of Canada (MAC) has made to-

wards responsible mining practices. Objective of the MAC TSM is to ensure mining com-

panies operation in the most responsible possible way social, economic and environmental 

point of view (Canada, 2017). Initiative includes several different type of sustainability tools 

and indicators which performance is measured mainly at the site level (Canada, 2017). The 

MAC TSM in built on transparency so results are reported to the stakeholders publicly and 

regularly externally verified (Canada, 2017). Whole MAC TSM programme is built so that 

it encourages companies to improve their sustainability management issues as results are 

comparable to each other through easily understandable ratings (Canada, 2017). MAC’s 

TSM tool helps to improve companies’ management practices above the legal requirements 

in Canada (Kickler & Franken, 2017).  

 

Five other countries - Finland, Argentina, Botswana, the Philippines and Spain have also 

implemented the TSM programme with the MAC’s support, Finland being the first one 

(Government of Canada, 2019). MAC TSM programme requires other countries to include 

certain elements to their country specific as well, like establishing a “community of interest 

advisory panel” but otherwise countries can modify the standard content to be more suitable 

for local context (Government of Canada, 2019). The Canadian TSM Standards has been 

criticized for its narrow coverage of sustainability issues regarding the social and business 

practices. (Ruokonen, 2020). The MAC’s TSM consist of eight standards protocols that are: 

aboriginal and community outreach, biodiversity conservation management, tailings man-

agement, water stewardship, energy use and GHG emissions management, crisis manage-

ment and communications planning, safety and health and preventing child and forced la-

bour (Figure 12). 
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Figure 12. MAC’s Towards Sustainable Mining Standards 

 

MAC’s Towards Sustainable Mining system consists eight different management standards 

that are:  

- aboriginal and community outreach,  

- biodiversity conservation management,  

- tailings management,  

- water stewardship,  

- energy use and GHG emissions management,  

- crisis management and communications planning,  

- safety and health and  

- preventing child and forced labour.  

  

Each standard contains two to five performance indicators that each is evaluated sepa-

rately.  
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3.11 Use of the initiatives 

 

The amount of voluntary sustainability initiatives in mining sector starts to be high and it 

may be find easily confusing to understand the need for all. Initiatives are applied in different 

operational levels (company level / site level), which means that the information-receiving 

stakeholders varies. Figure 13 present the previously in chapters 3.1-3.10 examined the most 

used sustainability initiatives among the mining companies operating in Northern Finland. 

Each initiative has also a specific objective, for example, some of the initiatives are more 

aspirational and some give guidance for example sustainability reporting issues. It can be 

seen that during the last ten years sustainability initiatives that measure actual sustainability 

performance level has started to rise and develop. Investors, civil society organizations or 

downstream companies pressure often drives the development of sustainability initiatives. 

This also creates the variety of different standards, tools and frameworks.  

 

 

Figure 13. Sustainability Initiatives by objective (Source: adjusted according to (The World Economic 

Forum (WEF), 2015) 

 

In Northern Finland, where many multinational mining companies are currently operating, 

is real need for site based sustainability initiative. Initiative that is available in local language 

and the performance is reported on local language, provides the most useful information to 
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local site level stakeholders. Only Finnish language sustainability intiative for mining com-

panies is Finnish TSM (Towards Sustainable Mining) –standard, which mining companies 

have begun to implement.   
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4 SUSTAINABLE MINING DEVELOPMENT IN FINLAND  

 

The mining industry in Finland and its stakeholders started to discuss about future of Finnish 

mine industry and its sustainability topics on fall 2012 in so-called round table meetings. A 

common aspiration that Finland must be a pioneer in sustainable mining industry was found 

and building of the action plan to lift Finland to this desired state was started. On April 2013 

Ministry of Economic Affairs and Employment of Finland published ‘Action Plan for De-

velopment of Sustainable Extractive Industries’ which included 35 actions towards sustain-

able mining industry development. One of the actions was that companies in mining industry 

need to implement a corporate social responsibility program and appropriate indicators for 

it as well as reporting and monitoring of the system need to be developed.  (Ministry of 

Economic Affairs and Employment of Finland, 2013). 

 

The Finnish Network of Sustainable Mining was established in May 2014. The purpose of 

the network was to act as a platform for open stakeholder discussions and to develop practi-

cal tools to improve the sustainability of mining and ore exploration in Finland. The Finnish 

innovation Fund (Sitra) was in charge for building the network and leading the operation of 

the network for first one and a half year. After working under the lead of Sitra, the network 

became independent in August 2015. Since then the network has been working under the 

Finnish Mining Industry (FinnMin) and has published yearly CSR report, a sustainability 

toolbox for new companies and Finnish TSM standard. (The Finnish Network for 

Sustainable Mining, 2016). 

 

Finnish Towards Sustainable Mining cooperation commitments has been signed by  

- Finnish Mining Association,  

- Finnish Industry Association,  

- Finnish Industry Investment Ltd,  

- Association of Finnish Municipalities,  

- Regional Council of Lapland,  

- The Central Union of Agricultural Producers and Forest Owners (MTK),  

- Metsähallitus,  

- Reindeer Herder’s Association,  

- The Finnish Association for Nature Conservation (FANC),  
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- WWF,  

- Metal Processors Association and  

- Sitra.  

 

Reindeer Herder’s Association, Metsähallitus, WWF, MTK, FANC, Finnish Industry Asso-

ciation, Association of Finnish Municipalities and Finnish Mining Association are the mem-

ber of Sustainable Mining Network. (Kestävän kaivostoiminnan verkosto, 2017). 

 

 

 

Figure. The recognized stakeholder groups of the Finnish Network of Sustainable Mining and the practical 

tools that network created 

 

4.1 General guiding principles 

 

The Board of the Mining Network confirmed the General Guiding Principles of the Finnish 

Towards Sustainable Mining (TSM) Standard on 16th of February 2017. These principles 

work as a guideline when companies are applying the system’s assessment tools. Companies 

that are committed to take Finnish TSM standard into use are also committed to adhering to, 

or at least moving towards all these principles. (Kestävän kaivostoiminnan verkosto, 2017).  

 

General guiding principles as well as the Finnish Towards Sustainable Mining Standard 

states that companies are transparent and they will operate according to the mining industry 



48 

 

best practices and strive to continuous improvement. Companies should also minimize neg-

ative impacts towards communities and environment, respect the surrounding community 

and culture and maintain active communication with its stakeholders. Companies should 

contribute to projects, which secure the vitality of the mining operation area after the mine 

closure. Companies will not endanger the health and safety of their employees or local com-

munities and will promote the sustainable use of mineral resources. Companies should also 

participate to projects that aim to safe and responsible production and recycling of metals 

and minerals. Companies are also committed to close their active operations safely and sup-

port the development of mine closure activities. (Kestävän kaivostoiminnan verkosto, 2017). 

 

4.2 Toolbox 

 

Network has also published two different toolboxes; one for ore exploration companies and 

one for mining companies. Toolboxes are handbooks for companies about the best practices 

to involve local stakeholders to its actions when companies are planning to move into a 

specific region in Finland. The whole content of the toolbox is not compulsory for the com-

panies but companies are committed to take these best practices into use when they develop 

their TSM management systems. Toolbox has collected best practices and case examples of 

stakeholder cooperation from mining field (Table 5). 

 

Table 5. Content of mining companies toolbox 

MINING COMPANIES TOOLBOX: 

Purpose and use of the toolkit 

The importance of the local stakeholder cooperation 

Profiling of the company operations 

Mapping and profiling of the stakeholders and the local operating environment 

Identification and assessment of social impacts 

Key means of stakeholder cooperation 

Sharing socio-economic benefits 

Corporate social responsibility management plan 

Reporting 
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4.3 Mining CSR report 

Mining companies that are operating in Finland have already been reporting a long time 

about their operation to different authorities, investors, owners and to parent companies. 

Problem has been, that different information sources such as company level GRI reports, 

authorities reporting databases (like VAHTI) does not find locally operating companies most 

closest and most affected stakeholders. To improve information flow towards the local stake-

holders, the Finnish Sustainable Mining network decided to created CSR report for mining 

(Figure 14). The very first corporate social responsibility report for mining industry was 

published 2014. The report collected information from mining and exploration companies 

that are operating in Finland, 19 companies participated to compile the report. Nowadays the 

report consists information from four categories: operation, environment, human resources 

and safety, and stakeholder cooperation (The Finnish Innovation Fund Sitra, 2015). 
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Figure 14. Sustainable mining network CSR report content 

 

4.4 TSM Standards 

 

The most essential practical tool that network created was a new sustainability standards for 

mining and ore exploration in Finland (The Finnish Network for Sustainable Mining, 2016). 

Operation

• Production

• Extraction

• Reported ore reserves

• Reported mineral reserves

• Start of production

• Life of mine

• Size of minig lease and exploration areas

• Amount of own and contractor employees

• Municipality of residence of own employees

• EBITDA

• Corporate tax

Environment

• Operation in nature conservation areas

• Environmental management system (EMS)

• Environmental Impact Assessment (EIA)

• Monitoring for dust

• Monitoring for noise

• Monitoring for vibration

• Environmental risk assessment

• Deviations from environmental permit 

• Environmental guarantees

• Closure plan for mine

• Plan for the controlled decommissioning of the mine in unexpected situations

• Amount of extractive wastes

• Amount of re-used extractive wastes

• Fuel, energy and water consumption

• Environmentally hazardous chemials consumption

• Amount and classification of dams on site

• Rare species found in the area or immeadiate vicinity of the area

• Compensation activities

• CO2 emissions

• Impacts on nearby recreational use

• Impacts on landscape value

Human resources 
and safety

• Suggestion system

• Development discussions

• Employee  training and equality plan

• Employee representation in company management

• Occupational health and safety management system

• Occupational safety card for all personnel working in the area

• Own rescue unit

• Training days on average per year

• Sick leave rate

• Accident rate

• Existing shift systems

Stakeholder 
cooperation

• Local cooperation

• Open door days

• Feedback collection channels

• Communication channels

• Sponsorships

• Research and cooperation projects
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The standard is based on the Canadian initiative Towards Sustainable Mining (TSM) and 

modified to suit in the Finnish legislation (The Finnish Network for Sustainable Mining, 

2016). The Finnish TSM covers the whole lifecycle of mining operation from exploration, 

operation until the mine closure phase (The Finnish Network for Sustainable Mining, 2016) 

and it is targeted for large scale-mining (Ruokonen, 2020). Unlike the MAC’s TSM standard, 

The Finnish TSM standard is not compulsory for the members of the Finnish Mining Asso-

ciation, at least yet. The mining companies who are committed to take the Finnish TSM 

standards into use, are also committed to develop their operation up to level A performance 

in all standards. There are total of eight different protocols in the standard for used in mine 

sites locally. (The Finnish Network for Sustainable Mining, 2016).  

 

 

Figure 15. The Finnish Sustainable Mining Standards 

 

The Finnish Sustainable Mining Standard consist of eight protocols, which are related to 

social and environmental sustainability aspects (Figure 15). These protocols and a system as 

a whole can be compared to any management system like ISO 14001 or ISO 45001. The 

system goes further than what Finnish legislation requires and goal is that all mining com-

panies in Finland would voluntarily adopt the system and at their own pace (Ruokonen, 
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2020). All the eight protocols includes three to five performance indicators that each are 

evaluated separately with five performance levels. The lowest level, level C corresponds to 

operation according to the national legislation and the highest level AAA to international 

highs (Table 6). The overall result of each protocol performance indicators are reported ac-

cording to the lowest result. The protocols consist of several different requirements regard-

ing technical, environmental, social and operational issues (Ruokonen, 2020). The system 

stands as a guarantee that the mining companies take corporate responsibility issues seri-

ously and that companies are continuously striving to improve its practices. External verifi-

cation for the standard is required every third year and verification results will be reported 

public which created the transparency for the system (Ruokonen, 2020). Structure of each 

standard protocol is presented in Figure 16. Each standard starts with a statement of purpose. 

Assessment criteria’s for each level of performance and supporting guidelines are described 

in the protocol. In each protocol appendix 1 is for frequently asked questions and appendix 

2 consist self-assessment checklist.  

 

 
Table 6. Performance levels of mining standard 

Performance levels 

Level Description 

C Operation comply with the Finnish legislation requirements. There are no sys-

tems in place and operation is often responsive. Procedures may be in place 

but have not been incorporated into documented policies and management 

systems. 

B Actions are not fully consistent or not documented. Systems/processes have 

been designed and are being developed. 

A Processes have been developed and put into practice. Communication is trans-

parent and reporting is public. 

AA Systems/processes are integrated into management decision-making and func-

tions. 

AAA The system is excellent and leading in the industry. 

 

 

The Finnish Sustainable Mining Standards for biodiversity conservation, tailings manage-

ment, energy use and GHG emissions, and health and safety are similar to MAC TSM stand-

ards. MAC TSM first standard concerns aboriginal and community outreach (Figure 12). 

Finland has modified this to be more suitable to Finland and it concerns only community of 

interest (COI) issues. Both, MAC TSM and Finnish TSM includes protocol standard for 

water management but content of the standards differ. Also crisis management standard in 
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MAC system includes also more communications planning aspects compared to Finnish 

TSM. In the MAC TSM there is also one standard for preventing child and forced labour 

which is not included in the Finnish TSM. In addition, Finland has composed own protocol 

for mine closure activities which MAC TSM does not include.  

Successful implementation of the Finnish TSM system requires the facility level top man-

agement team commitment, adequate resource allocation for implementation of the system 

and a already existing and functioning management system. The implementation is seen to 

be easier if the organization have already in place communication and stakeholder engage-

ment practices on facility level. (Ruokonen, 2020). 

 

 

Figure 16. Structure of each standard protocol. 

 

4.4.1 Community outreach  

 

Purpose of the community outreach protocol is ensure that mining companies are aware so-

cially, economically and environmentally responsible practices are a prerequisite for the so-

cial acceptance of the mining operation. Protocol aims to the state where good and regular 

interaction with communities of interest (COIs) is part of the company’s day-to-day opera-

tion. Interaction should also be active during the whole life cycle of the mine, from explora-

tion to the closure of the mine site. Mining companies should agree that good COI coopera-

tion creates the basis for even better decisions. COI groups include e.g. non-governmental 

organizations and associations, local inhabitants, landowners, authorities and employees. 

(Kestävän kaivostoiminnan verkosto, 2020). 

 

Community outreach protocol includes four different performance indicators:  

1. COI identification 

Assessment principles

Performance indicators

A statement 
of purpose

Assessment 
criteria for 

each level of 
performance

Supporting 
guidelines

Appendix 1: 

Frequently asked 
questions

Appendix 2: 

Self-assessment 
checklist
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2. Effective COI engagement and dialogue 

3. COI response mechanism 

4. Reporting 

 

TSM General Guiding Principles also highlights following seven requirements concerning 

the community outreach that companies committed to TSM are expected to follow: 

1. Companies shall identify the main stakeholders and encourage them to participate to 

discussion and handling of important issues. The companies shall also identify key 

stakeholders interests and needs, as well as the impact of activities on each stake-

holder. 

2. Companies engage to take use the practices that are described in the stakeholder co-

operation toolkit in order to improve communication between company and its stake-

holders. 

3. Companies shall conduct their operations with sincerity and transparency. Stakehold-

ers will be informed and they are consulted in a timely and active manner. There 

shall be enough time reserved for stakeholders to process company proposals and 

familiarize themselves with the materials. 

4. Stakeholders are consulted in a spirit of mutual appreciation. The companies are 

committed to enhance identifying of social and environmental impacts with stake-

holder cooperation, and actively seeking and implementing means to mitigate nega-

tive impacts. Impact of mining towards local communities is monitored in coopera-

tion with stakeholders. 

5. Companies are committed to collect feedback from their stakeholders in order to de-

velop it’s operation and stakeholder cooperation. Concerns raised by stakeholders 

will be addressed and solutions to these concerns aim to be found.  

6. Companies are committed to fact that Sámi as an indigenous people has rights to 

maintain and develop their culture and to pursue their traditional livelihoods are not 

weaken. In addition, when operating if the Sámi area, the Akwé Kon –guidelines will 

be followed.  

7. Companies are committed to follow Sustainable Mining Network local operation 

toolkit -guidelines for mining activities in the Sámi area.  
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4.4.2 Biodiversity conservation  

 

Purpose of the biodiversity conservation protocol is that mining companies recognize that 

access to land and a company’s social license depend upon responsible social, environmental 

and economic practices and that there is a strong business case for supporting biodiversity 

conservation. Protocol aims to the state where companies seek to minimize adverse impacts 

on biodiversity and compensate such impacts in full in accordance with the No Net Loss/Net 

Positive Impact –principle. (Kestävän kaivostoiminnan verkosto, 2020). 

 

Biodiversity conservation protocol includes three different performance indicators:  

1. Commitment, accountability and communications 

2. Planning and implementation 

3. Reporting 

 

TSM General Guiding Principles also highlights following seven requirements concerning 

the biodiversity conservation that companies committed to TSM are expected to follow: 

1. The companies will make a positive contribution to the conservation of biodiversity 

through all stages of the mining life cycle 

2. The companies will work with key communities of interest (COI) to develop and 

implement responsible policies and practices to: 

- integrate biodiversity conservation with mining and land-use planning and 

management strategies, including considering the option of not proceeding 

with a project; 

- assess and monitor the state of biodiversity throughout the project cycle; 

- avoid, minimize, mitigate and/or compensate for significant adverse biodi-

versity effects; 

- enhance, through research, information sharing and/or partnerships, the in-

dustry’s understanding of and contribution to biodiversity conservation, sci-

ence and traditional knowledge; 

- establish, finance and implement comprehensive reclamation plans that re-

store mine sites into viable and diverse ecosystems and that take account of 

other land uses in the area. 
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3. The companies are committed to openness and transparency as well as public 

reporting on issues related to mining and biodiversity conservation. 

4. Recognizing that Natura areas, legally-designated nature reserves and other areas 

and sites that are valuable in terms of nature conservation can contribute to bio-

diversity conservation, the companies will comply with the relevant conditions 

and requirements set in national legislation. The companies are committed to 

working with key communities of interest to develop transparent, inclusive, in-

formed and equitable decision-making processes to promote nature conservation. 

5. No exploration or mining activities will be carried out in World Heritage sites. 

6. No mining can be carried out in Natura areas, the neighboring areas affecting 

them, or other legally designated nature reserves unless legal obligations are met 

and any negative impacts on biodiversity are compensated for in full, in accord-

ance with the No Net Loss/Net Positive Impact –principle. 

7. The companies commit to ensuring that existing and future operations in legally 

designated nature reserves and adjacent to such areas are compatible and in ac-

cordance with biodiversity goals. 

 

4.4.3 Tailings management 

 

Tailings management and dam safety is one of the biggest environmental aspects of large-

scale mines. The aim of the tailings management standards is to ensure responsible tailings 

management that cause no adverse impacts on the environment or human health or safety 

such as accidents caused by dams, dust or leachate. (Kestävän kaivostoiminnan verkosto, 

2020). 

 

Tailings management protocol includes five different performance indicators:  

1. Policy and operational guidelines 

2. Tailings management system 

3. Accountability and responsibility 

4. Annual management review 

5. Operation, Maintenance and Surveillance (OMS) –manual 

 



57 

 

TSM General Guiding Principles also highlights following seven requirements concerning 

the tailings management that companies committed to TSM are expected to follow: 

1. The companies will identify dam safety risks and seek to prevent them throughout 

the mine life cycle. 

2. The companies will establish a tailings management policy and operational guide-

lines, and ensure that these are maintained and updated. 

3. The activities of the companies will comply with Finnish legislation. In addition, the 

companies will implement a tailings management system in conformance with best 

available practices. 

4. The companies will consult with communities of interest when developing tailings 

management systems. 

5. The companies will have clearly assigned internal accountability and responsibility 

for tailings management. 

6. Tailings management will be reviewed and reported to corporate management annu-

ally. Up-to-date information on the adequacy and effectiveness of the management 

systems will be available for the management. 

7. The facilities of the companies will develop and implement guidance for tailings 

management. In addition, the facilities will prepare documented emergency prepar-

edness and response plans. 

 

4.4.4 Water management 

 

Beside tailings management and dam safety, water management is also one of the most sig-

nificant environmental aspects and source of risk in mine sites. Mine sites footprint is large 

and they affect to surrounding areas extensively through surface waters and groundwater. 

Water management protocol aims to comprehensive and systematic way to manage mine 

site water sources and balance, and engage companies to minimize negative environmental 

impacts to water sources. (Kestävän kaivostoiminnan verkosto, 2020). 

 

Water management protocol includes five different performance indicators:  

1. Policy and operational guidelines 

2. Tailings management system 

3. Accountability and responsibility 



58 

 

4. Annual management review 

5. Operation, Maintenance and Surveillance (OMS) –manual 

 

TSM General Guiding Principles also highlights following six requirements concerning the 

water management that companies committed to TSM are expected to follow: 

1. The companies will prepare and maintain water management action plans that cover 

all stages of the mining life cycle. The companies will maintain a water balance 

model, which is a calculation model describing all different water fractions coming, 

leaving and stored in mine site. 

2. The companies must be aware of their site’s water management stage at all times and 

ensure knowledge and mitigation of water management risks systematically 

3. Provisions that climate change and exceptional circumstances requires needs to be 

taken into account in the companies water management plans 

4. The companies will engage relevant stakeholders to develop and implement policies 

and practices to: 

- recognize stakeholders values related to water use and include values into 

water management planning and implementation 

- avoid negative impacts on water sources 

- strengthen, through research, cooperation and/or information distribution the 

industry’s knowledge of water treatment and management 

5. Companies will be open, transparent as well as report and communicate publicly wa-

ter management related issues and progress of achieving the water management tar-

gets 

6. Companies will improve their water management activities continuously, update 

plans related to water management and take account new technologies and take these 

into use when possible 

 

4.4.5 Energy use and GHG emissions 

 

Energy use and Greenhouse gas (GHG) emissions protocol aims to the state where mining 

companies recognize that climate change is a global issue depending the source of emissions 

or location. Mining companies are encouraged to develop performance targets for energy 

use and greenhouse gas emissions reductions. (Kestävän kaivostoiminnan verkosto, 2020). 
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Energy use and greenhouse gas emissions protocol includes three different performance in-

dicators: 

1. Energy use and GHG management systems 

2. Energy use and GHG emissions reporting 

3. Energy use and GHG emissions performance targets 

 

TSM General Guiding Principles also highlights following six requirements concerning the 

energy use and greenhouse gas emissions that companies committed to TSM are expected 

to follow: 

1. The companies are committed to take into use greenhouse gas emissions and energy 

management systems into their operation 

2. Significant improvement areas as well as key issues related to greenhouse gas emis-

sions and  energy use will be identified 

3. With appropriate systems, companies will monitor greenhouse gas emissions and 

energy use as well as report their performance externally and internally 

4. The companies will take into use greenhouse gas emissions and energy use perfor-

mance targets 

5. Significant energy consumption and greenhouse gas emissions sources will be eval-

uated regularly and this information will be used in planning and decision-making 

processes 

6. The companies commit to reduce their dependence on fossil fuels and change their 

energy sources to renewable energy and low carbon energy sources 

 

4.4.6 Health and safety 

 

Health and safety protocol aims to maintain health, safety and wellness of member compa-

nies employees, contractors, visitors and local communities (Kestävän kaivostoiminnan 

verkosto, 2020). Health and safety protocol includes five different performance indicators: 

1. Corporate policy, commitment and accountability 

2. Planning, implementation and operation 

3. Training, behaviour and culture 
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4. Monitoring and reporting 

5. Performance 

 

TSM General Guiding Principles also highlights following eight requirements concerning 

the health and safety that companies committed to TSM are expected to follow: 

1. All occupational diseases and accidents are preventable so the ultimate goal of the 

companies is to target to zero accidents together with contractors and suppliers. 

2. Practices and behaviour that improve and maintain employee health and working 

conditions must be built, supported and sustained. The level of performance will be 

monitored and in addition, companies will implement a health and safety manage-

ment system. 

3. The companies will clearly define the responsibility and accountability of the health 

and safety performance among the board and senior management level 

4. The companies business and risk management plans shall include health and safety 

targets 

5. The companies will encourage and promote wellness and health issues even during 

the leisure time 

6. The companies will support and encourage suppliers and contractors as well as other 

relevant stakeholders in building their capacity to be safe and healthy.  

7. Health and safety performance metrics shall be reported to key stakeholders, con-

tractors and employees 

 

4.4.7 Crisis management 

 

Crisis management protocol aims companies to commit to maintain and develop the crisis 

management preparedness for emergencies and accidents such as political and security risks, 

environmental releases and natural disasters (Kestävän kaivostoiminnan verkosto, 2020). 

Crisis management protocol includes three different performance indicators which are: 

1. Crisis management preparedness 

2. Internal review 

3. Training and exercises 
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TSM General Guiding Principles also highlights following six requirements concerning the 

crisis management that companies committed to TSM are expected to follow: 

1. The company’s management will appoint the Crisis Management Team (CMT) and 

allocate the material, human and financial resources for CMT 

2. The companies will prepare a crisis management plan where practices and prepared-

ness for emergencies, accidents, environmental releases, natural catastrophes, polit-

ical and security risks and other potential crises are described. The companies will 

also identify own operations risks and possibility to comment the crisis management 

plan will be provided for relevant stakeholders. 

3. The companies will do regular assessments to make sure their crisis management 

plans meets the requirements of the company, is according with the identified risks 

and takes account of the industry’s best practices. Based on the assessment results, 

the crisis management plan will be updated if needed. 

4. Regular crisis management exercises and training will be organized where com-

pany’s personnel, key authorities and contractors related to crisis management will 

participate. 

5. The crisis management plan shall be informed to contractors, environmental author-

ities, operators and residents in the area affected, fire and rescue authorities, own 

employees and for other relevant stakeholders. 

6. The companies will share practices and experiences related to crisis management 

with each other to learn from them 

 

4.4.8 Mine closure 

 

Mine closure protocol aims that in the mining lease areas, there would be operations even 

after the mine closure or if not, the area will be restored to its natural state. Closure of the 

site is aimed to conduct such a way that the site does not cause risk to the public health, 

safety or to the environment (Kestävän kaivostoiminnan verkosto, 2020). Mine closure pro-

tocol includes three different performance indicators: 

1. Mine closure policy and operational guidelines 

2. Mine closure planning and management system based on the mine life cycle 

A. Mine closure planning at the project design stage 

B. Progressive mine closure and assigned accountability for mine closure 
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C. Mine closure and post-closure activities 

3. Reporting on mine closure measures 

 

TSM General Guiding Principles also highlights following ten requirements concerning the 

mine closure that companies committed to TSM are expected to follow: 

1. Mine closure plans will be developed, updated and maintained for the mine sites 

2. The companies will work with its stakeholders in order to take their objectives and 

values regarding the mine closure and post closure activities to account 

3. The company’s mine-specific closure plans for existing and new mines will be based 

on the each mines needs. Closure planning and implementation will be based on the 

good practices and include clear definition of objectives, a budget, a monitoring plan, 

a risk assessment identification of alternatives and indicators to assess the effective-

ness of closure measures.   

4. The mine closure planning will be started at the early stages of the mine project and 

plans will be specified throughout the mine life cycle. Progressive mine closure is 

recommended where possible. 

5. The companies will include temporary mine closure scenarios in their closure plans 

6. The companies are committed to keep their cost calculations for closure as well as 

closure plans up to date 

7. The companies will ensure financial arrangements for closure 

8. The responsibility and accountability for mine closure planning, a budget, post-clo-

sure monitoring and mine closure measures are clearly assigned in the companies 

9. Closure plans will be implemented and through measures ensured that the closure 

objectives are met 

10. Mine closure planning and implementation measures are reported annually within 

the companies in order to provide up-to-date information for management level 
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5 IMPLEMENTATION OF FINNISH TSM 

 

5.1 Self-assessment results 

 

Gap analysis for the Finnish TSM standard and the target organizations current operation was 

performed with the TSM system self-assessment questionnaire. Self-assessment questions were 

sorted in a excel form in order to track answers, reference documents and keep record of results 

between the coming years (Figure 17).   

 

 

Figure 17. Example of self-assessment excel form 

 

The Finnish TSM standards were reviewed and evaluated by answering the self-assessment 

questions in each of the eight standard. Evaluations were done in working groups that con-

sisted operational side personnel as well as environmental, human resources and safety per-

sonnel from the Boliden (Figure 18). Purpose was to bring more broad view to the assess-

ment results when evaluation group was different for each standard. The leader for each 

evaluation group was environmental departments personnel. This was noticed as a good 

structure of the evaluation groups because there is always need for the person who is familiar 

with the standard requirements. The self-assessment questions were answered either “yes” 

or “no”, or when the question did not concern the Kevitsa mine, the answer was “not appli-

cable”. The results were gathered together and all the “yes” answers shows compliance with 

the protocol and all the “no” answers shows non-compliance.   
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Figure 18. Participants to self-assessment groups 

 

In each self-assessment workshop there was total of four to six participants (Table 7). For 

each workshop one hour time was reserved and results of discussion was documented in the 

excel form (Figure 17). Questions that were unclear to workshop participants were marked 

and further disussed with FinMin in order to gain better understanding of the standard. Col-

umn for questions and answers was created to excel form. Following sections 5.1.1-5.1.8 

describes the results of each self-assessment workshops and performed gap analysis.  
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Table 7. Self-assessment group participants in each protocol (BAM=Business area mines) 

Protocol standard Self-assessment group 

Community outreach General manager, Executive assistant, HR-specialist, 

Project geologist, EHSQ manager, Head of section envi-

ronment 

Biodiversity conservation Head of section exploration, Project geologist, Mine 

planning engineer, EHSQ manager, Head of section en-

vironment 

Tailings management Mill manager, Tailings area specialist, EHSQ manager, 

Head of section environment 

Water management Mill manager, Tailings area specialist, Mine planning 

engineer, EHSQ manager, Head of section environment 

Energy and GHG emissions Maintenance manager, Head of section electricity and 

automation maintenance, EHSQ manager, Head of sec-

tion environment 

Health and safety Mine manager, Head of section safety, Safety developer, 

Senior HR developer, EHSQ manager, Head of section 

environment 

Crisis management, group level Director EHSQ (BAM), Head of department safety 

(BAM), General manager, HR manager, Executive as-

sistant, EHSQ manager 

Crisis management, site level General manager, Executive assistant, Head of section 

safety, Fire and rescue specialist, EHSQ manager 

Mine closure Mine manager, Mill manager, Mine planning engineer, 

EHSQ manager, Head of section environment 

 

5.1.1 Community outreach  

 

 

Figure 19. Self-assessment of community outreach, performance indicator 1 

 

As seen in Figure 19, the target organization complies with all performance level B require-

ments, 75 % of level A requirements and 50 % of level AA requirements. Level B requires 
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that local stakeholders has been recognized and there are at least a plan to develop docu-

mented system for stakeholder mapping. Target organization has carried out stakeholder 

mapping according to the Boliden group guidance. Level A full compliance is achieved 

when recognized stakeholders can nominate representatives to dialogue. Performance level 

AA could be achieved when management sets targets for stakeholder cooperation and those 

are evaluated annually. Level AAA requires that stakeholder mapping is done with the al-

ready recognized stakeholders. 

 

 

Figure 20. Self-assessment of community outreach, performance indicator 2 

 

Performance indicator two “effective COI engagement and dialogue” did not reach level B 

because the lack of communications and interaction plan and the strategy for plan imple-

mentation (Figure 20). Level A could be achieved if target organization takes into use doc-

umented system for COI dialogue, follows the communication and interaction plan, nomi-

nates and implements the cooperation group and gives training for nominated personnel re-

garding reindeer herders hearing practices. Level A also requires that COIs can discuss pro-

posals and form their own view on them on the basis of sufficient information provided in 

advance.  Level AA could be achieved if COI’s input into decisions that affect them is ac-

tively encouraged and cooperation group(s) meet regularly and their work is systematic. At 

the level AAA the facility has to have a consistent history of meaningful cooperation and 

dialogue with COIs. There also has to be formal processes for building the capacity of COIs 

to allow them to participate effectively in dialogue. Feedback needs to be collected annually 

about the cooperation group from COIs and COIs needs to have possibility to contribute to 

periodic reviews of engagement processes in order to enable continual improvement. Also 
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cooperation group needs to concretely participate in the planning and development of oper-

ations.  

 

 

Figure 21. Self-assessment of community outreach, performance indicator 3 

 

Target organization achieved level B in the third performance indicator which is for COI 

response mechanism’ (Figure 21). At the level B full compliance, organization takes occa-

sionally account COI concerns, there is an informal complaint and response system in place 

and there are plans to develop a formal system. Target organization could reach to level A if 

the input received from COIs would be analyzed and act on, and input would be considered 

in the decision making processes. The target organization did not fulfil any of the level AA 

or AAA requirements.  

 

The level AA requires that the organization have thorough and documented knowledge of 

COI issues and concerns. Management level needs to evaluate the results of engagement and 

dialogue processes at least annually in order to determine whether and how to act on them. 

Also there should be sufficient time built into the site processes for considering and respond-

ing to COI concerns before the specific plans are implemented on site level. Level AA states 

that feedback collected from cooperation group needs to be taken into account in the opera-

tion and there has to be concrete examples of it.  

 

The highest level AAA in COI response mechanism demands that organization collaborates 

with COIs in order to establish and achieve common objectives, and this collaboration 

should extend to address common community goals. Also feedback from cooperation group 
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needs to be collected in a goal-oriented manner and it should be applied in the organizations 

activities. Cooperation group needs to have opportunity to participate in the planning and 

development of operations.  

 

 

Figure 22. Self-assessment of community outreach, performance indicator 4 

 

As seen in Figure 22, target organization reached level A in the reporting performance indi-

cator. At the performance level B organization does some internal reporting about commu-

nity engagement and dialogue. Level A requires that there are formal reporting systems on 

COI engagement and dialogue activities in place and the system includes responses to COIs 

on the concerns raised by them. In order to reach level AA the organization should do a 

public and regular reporting about responses to COIs concerns and the feedback of this re-

porting should be COIs possible to give. At the level AAA feedback of public reporting 

should be asked from COIs as well as feedback of engagement and dialogue processes. Feed-

back and dialogue and engagement activities should be publicly reported as a part of corpo-

rate responsibility reporting.  

 

5.1.2 Biodiversity conservation  

 

As seen in Figure 23, the target organization complies with all performance level B require-

ments and 50 % of level A requirements. There is a commitment for biodiversity in place 

and a plan to address the gaps where the commitment is not consistent with the intent of 

Mining and Biodiversity Conservation Framework. In order to reach the level A, target or-

ganization needs to communicate the biodiversity conservation commitment to the relevant 
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employees, contractors and facility-level COIs. Also the roles, responsibilities and account-

abilities involved in the implementation of the commitment needs to be clarified. 

 

 

Figure 23. Self-assessment of biodiversity conservation, performance indicator 1 

 

Level AA can be reached with the independent verification/review (internal or external) of 

the biodiversity commitment and its implementation. Level AA requires that the verifica-

tion/review is no older than 3 years. The highest level AAA in this performance indicator 

can be achieved if the biodiversity commitment includes a commitment to active cooperation 

with other organizations in biodiversity conservation. Roles, responsibilities and resources 

needs to be clearly assigned to support this commitment.  

 

 

Figure 24. Self-assessment of biodiversity conservation, performance indicator 2 

 



70 

 

Target organization was non-compliance with all level B to AAA questions regarding the 

planning and implementation (Figure 24). Level B required that organization have to have 

facility-level biodiversity conservation plan or management system. This plan or system 

must include facility-level baseline data, monitoring of biodiversity, identification of signif-

icant biodiversity aspects and identification of key communities of interest. Plan needs to be 

approved by facility-level management and plan needs to be under the implementation. 

Level A requires that target organizations performs an assessment of potential impacts/risks 

to biodiversity, assign the responsibility to facility-level staff for biodiversity conservation 

management and biodiversity conservation awareness should be included in facility training 

programs for the key personnel. In addition key COIs needs to be consulted and/or engaged 

regarding biodiversity conservation management, progress towards biodiversity targets 

needs to be regularly tracked and reported to facility-level management. Level A requires 

the application of the No Net Loss principle and biodiversity offsetting reflected in the op-

erations of the organization.  

 

At the level AA the facility needs to be able to demonstrate that biodiversity conservation 

management is integrated into business planning processes and tools. Also biodiversity 

needs to be included in company’s business plan as well as to budget and internal or external 

audit needs to be performed concerning the biodiversity conservation management plan. In 

order to stay level AA, the internal or external audit needs to be performed every third year. 

The highest level AAA requires organization to be able to prove how “Net Positive Impact” 

–principle has been applied. Organization needs to also include biodiversity conservation to 

it’s business strategy. Business strategy also must include at least two of the following re-

quirements: 

- funding of research and development projects which increase knowhow of biodiver-

sity conservation, 

- description how knowledge towards biodiversity conservation is increased, 

- participation to industry or region level guidance development processes, 

- increase of biodiversity outside the mining lease area, 

- achieved national or regional recognition of biodiversity conservation acts, 

- evaluation of ecosystem values in the area and support of protection of those or 

- encourage to workers participation in voluntary work towards biodiversity conserva-

tion. 
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Figure 25. Self-assessment of biodiversity conservation, performance indicator 3 

 

Figure 25 shows that target organization did not reach any requirements regarding the bio-

diversity conservation reporting. Level B demands that organization does site level based 

monitoring and reporting of the biodiversity conservation topics. Level A requires that or-

ganization has documented procedures for biodiversity conservation reporting, reporting has 

been done of biodiversity conservation topics in order to support decision-making processes 

in facility level and public reporting of biodiversity conservation actions has been carried 

out. At the level AA internal or external audit regarding biodiversity conservation reporting 

needs to be performed to facility during the last three years. Level AAA can be achieved 

when feedback is actively collected from stakeholders about biodiversity conservation ac-

tions and reporting. At the level AAA feedback needs to be also taken into account in the 

development of facility level processes and this needs to be reported publicly.  

 

5.1.3 Tailings management 

 

Target organization achieved 100 % compliance in level B requirements and 80 % compli-

ance in level A requirements (Figure 26). In order to reach performance level A in tailings 

management first performance indicator, target organization should fully implement tailings 

management general guiding principles. Performance level AA can be achieved with the 

independent external audit for level A requirements, and the highest level AAA if the audit 

has assessed effectiveness of the tailings management policy and guidelines. 
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Figure 26. Self-assessment of tailings management, performance indicator 1 

 

Second performance indicator concerns tailings management system and as it can be seen 

from Figure 27, the organization complies with all requirements expect the 67 % level A 

requirements. Non-compliances in level A concerns stakeholders. Tailings management sys-

tem development should be done in performance level A by hearing the stakeholders and 

their aspects.  

 

 

Figure 27. Self-assessment of tailings management, performance indicator 2 

 

Level A in third performance indicator, assigned accountability and responsibility for tail-

ings management, can be achieved if target organization performs internal audit where ac-

countabilities and responsibilities for tailings management is verified (Figure 28). In addi-

tion, audit needs to cover verification that responsibilities for tailings management imple-
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mentation, reporting and budgeting has delegated according to the Best Available Tech-

niques (BAT) Reference Document for the Management of Waste from Extractive Industries 

(MWEI BREF) or according to the MAC Guide to the Management of Tailings Facilities. 

 

 

Figure 28. Self-assessment of tailings management, performance indicator 3 

 

As it can be seen from Figure 28, target organization complies 50 % with the level AA 

requirements. Level AA demands that organization needs to do independent external audit 

against previously mentioned MWEI BREF and MAC Guide documents concerning the ac-

countabilities and responsibilities. Target organization has performed the Independent Tech-

nical Board Review audit (ITRB) for tailings management in 2018 where part of the level 

AA requirements were verified. Performance level AAA requires that independent external 

audit verifies that the accountabilities and responsibilities concerning the tailings manage-

ment are applied effectively in the organization. 

 

 

Figure 29. Self-assessment of tailings management, performance indicator 4 
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Annual tailings management review in the tailings management protocol means annual com-

prehensive inspection where previous years operation in tailings facility as well as signifi-

cant aspects related to operation is went through and reported to the management level. Tar-

get organization does not comply with level B-AAA requirements because reviews has not 

accomplished according to the MAC Guide to the Management of Tailings Facilities (Figure 

29). Level B demands that annual tailings management reviews are performed according to 

the guidance, in level A these reviews needs to be verified by internal audit, level AA re-

quires independent external audit and level AAA independent external audit needs to be 

done to evaluate the effectiveness of annual review.  

 

Figure 30 shows that target organization complies fully with the level B, A and AA require-

ments concerning the OMS manual. In order to achieve the highest level AAA the organiza-

tion needs to carry out independent external audit where effectiveness of the tailings opera-

tion, maintenance and surveillance (OMS) manual appliance is verified.  

 

 

Figure 30. Self-assessment of tailings management, performance indicator 5 

 

5.1.4 Water management 

 

Water Management protocol first performance indicator ‘policy and operational guide-

lines’ could be improved to level A if company’s guidelines and principles would be up-

dated to be fully in accordance with water management general guiding principles. At the 

level A this accordance wtih general guiding principles needs to be internally audited. Also 

company’s principles and water management commitment should be publicly available for 

all stakeholders. 
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Figure 31. Self-assessment of water management, performance indicator 1 

 

Performance level AA requires external audit for all level A requirements, and level AAA 

the external independent audit needs to be focused on effectiveness of these principles and 

commitments towards sites water management. At the level AAA company’s water man-

agement principles must include also commitment of active partnership with local commu-

nities and other actors with the resources and responsible persons described.  

 

 

Figure 32. Self-assessment of water management, performance indicator 2 

 

Target organization is at level C in the risk management and planning of activities perfor-

mance indicator (Figure 32). Organization fulfills 75 % of level B requirements and could 

be improve performance to level B if the most important stakeholders related to water man-

agement would be recognized and these stakeholders would be informed about plans and 

actions that can affect to water usage, availability and impacts. Level A could be achieved if 
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specific risk assessment and risk management plan related to water management would be 

developed. Plan must include the most significant risks concerning the water amount and 

water quality and social risks that are related to stakeholders. Level A also demands that 

relevant stakeholders are involved into development process of water management plans. 

Internal audit is also demanded in level A to verify that water management plans are by all 

means in accordance with level A requirements.  

 

Level AA requires target organization to agree with local, regional and national stakeholders 

of common activities how additional information will be collected for mine site’s water man-

agement planning as well as for development of regional planning. At the level AA water 

management plans needs to be audited in the independent external audit. The highest level 

AAA demands that company’s water management operation plan includes at least one target 

from following:  

- company invests to research and development which targets industry’s knowhow in-

crease concerning the mine sites water management, 

- company contributes to scientific research, which increases the knowledge of fresh 

water reserves or targets towards water protection, 

- company contributes to composition and development of industry or regional water 

management guidance, or 

- company involves significantly in its operational area or outside of it to fresh water 

protection or compensation acts. 

 

At the level AAA efficiency of these water management plans needs to be audited in the 

independent external audit. 

 

Organization did not fulfil any of the third performance indicator requirements regarding the 

water management system (Figure 33). Level B requires that organization have to have fa-

cility level water management plan. This plan needs to include targets for water management 

and plans how these target can be achieved, description of water management technical so-

lutions on site and how water balance has been taken into account when these solutions have 

been implemented. Plan needs to also include description of actions how potable water and 

sanitary services will be ensured on site, how site has prepared to unexceptional situations 
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regarding water management and how site water monitoring information has taken into ac-

count in overall water management on site. 

 

 

Figure 33. Self-assessment of water management, performance indicator 3 

 

In level A this plan needs to also include description on water source compensation actions, 

how effectiveness of these compensations is evaluated and how measurement data affects to 

development of compensation actions. Also there need to be description of how water bal-

ance is updated and what type of changes water balance update can cause for site, when and 

for what reasons water monitoring plan is updated and how monitoring results are taken into 

account when water management is developed. There also must be description on all risk 

management actions towards water management as well as how feedback of water manage-

ment is collected and how the feedback affect to concrete actions on site level. Level A also 

requires internal audit to ensure that water management system is in accordance with level 

A and B requirements.  

 

In order to reach level AA, target organization needs to hear relevant stakeholders when 

water management plans are evaluated as well as independent external audit needs to be 

performed for water management system. In the highest level AAA effectiveness of the wa-

ter management system and continuous improvement of water management needs to be as-

sessed in independent external audit. Water management systems needs to present the best 

available technique and it needs to affect at least two of the following: 

- contribute the understanding or effectiveness of water management in the industry, 
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- contribute the regional water management systems towards to best available prac-

tices, 

- contribute to mining sector water management or other water protection scientific 

development, 

- contribute significantly to regional water protection. 

 

 

Figure 34. Self-assessment of water management, performance indicator 4 

 

As it can be seen from the Figure 34, target organization reached all level B requirements 

regarding the water management reporting. At the level B there needs to be site level water 

management annual report which includes monitoring results and actions that have been 

made for the water management issues on site. Also water monitoring results and actions 

needs to be reported to site level management regularly. Total of 60 % of the level A de-

mands where fulfilled and in order to achieve full accordance with level A, the target organ-

ization needs to collect feedback of its water management reporting and conduct internal 

audit to make sure that its reporting practices are in line with level A requirements. Level 

AA requires independent external audit for reporting practices and commitment to improve 

practices according to the audit findings. The highest level AAA demands that facility level 

water management is reported in official company reports and that reporting system has 

audited in the independent external audit to make sure it presents the best available practices.  
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5.1.5 Energy use and GHG emissions 

 

The target organization was level C in the first energy use and GHG performance indicator 

(Figure 35). Level B states that organization needs to have an energy management system, 

which includes following practices: 

- facility level management commitment to manage sites energy use and greenhouse 

gases, 

- responsibilities regarding energy consumption and greenhouse gas emissions has de-

fined in facility level, 

- practices to define most significant energy consumption and greenhouse gas emis-

sions sources or sources where the most significant energy efficiency improvements 

could be achieved has been taken into use, 

- other than energy consumption and production related greenhouse gas emissions has 

recognized and evaluated, 

- standardized quantification and evaluation methods are used to convert energy and 

greenhouse gas emission information to comparable units, 

- facility level information record is maintained.  

 

 

Figure 35. Self-assessment of energy use & GHG management, performance indicator 1 

 

In the level A the organization needs to have a greenhouse gas management system, which 

includes following practices that completes the level B system: 
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- the most significant energy consumption and greenhouse gas emissions sources are 

recognized and evaluated annually in facility or in business unit level including own 

transports, 

- restriction of greenhouse gas emissions and usage of renewable energy sources, 

- accountability of energy consumption and greenhouse gas emissions has pointed 

clearly to operative management level, 

- energy consumption information is evaluated regularly and evaluation has integrated 

as a part of high energy consumption processes control, 

- actions and process modifications that affect to energy consumption and greenhouse 

gas emissions are taken into account in significant energy usage sources and green-

house gas emissions sources management, 

- general energy usage and greenhouse gas emissions knowledge of facility level per-

sonnel is increased by training. 

 

Level AA requires that energy consumption, greenhouse gas emissions and usage of renew-

able energy sources are taken into account in the facility level business planning. Organiza-

tion needs to also invest in renewable energy source projects or/and energy recovery pro-

jects. Also internal assessment needs to be performed for energy consumption and green-

house gas emission systems. The highest performance level AAA demands that external in-

spection has been carried out for organizations energy consumption and greenhouse gas 

emissions management systems. Also organization need to include energy consumption and 

greenhouse gas emissions management to a part of more comprehensive sustainable devel-

opment business strategy which needs to also include at least two of the following actions: 

- energy efficiency and decrease of greenhouse gas emissions has taken as a part of 

sourcing and delivery management practices, 

- company invest voluntarily to research, product development, feasibility studies 

and/or new technologies and/or new processes which drives to improve energy effi-

ciency and decrease greenhouse gas emissions, 

- company does cooperation with the stakeholders regarding energy efficiency im-

provements and greenhouse gas emissions decrease. 

 

Target organization had a 100 % compliance with level B requirements in energy use and 

GHG reporting, 50 % compliance with level A requirements, 0 % compliance with level 
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AA and 50 % compliance with the highest level AAA requirements (Figure 36). In order to 

reach level A full compliance, target organization needs to take into use reporting system 

that includes regular reporting to facility level management about energy consumption and 

GHG emissions to support decision-making processes. 

 

 

Figure 36. Self-assessment of energy use & GHG management, performance indicator 2 

 

Level AA requires that organization conduct an internal inspection for energy consumption 

and GHG emissions reporting system, reports annually publicly energy consumption and 

GHG emission targets and achievement of those, and publish a general facility level over-

view of the energy consumption and the GHG emissions. At the level AAA there needs to 

be performed external inspection for scope 1 and scope 2 GHG emissions reporting system. 

Target organization is already reporting part of the scope 3 GHG emissions so it has a 50 % 

compliance with level AAA requirements already.  

 

 

Figure 37. Self-assessment of energy use & GHG management, performance indicator 3 
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Target organization reached 50 % of the level B requirements from the energy use and GHG 

performance targets performance indicator (Figure 37). In order to reach full level B com-

pliance, organization needs to set targets for facility level energy consumption. Organization 

already have a GHG targets but energy consumption targets for facility level are missing. In 

addition, there needs to be a plan how these targets are achieved. Level A can be reached if 

these energy consumption and GHG targets are achieved during the reporting year. At the 

level A organization also needs to take into account significant energy consumption sources 

as well as financial, operational and commercial conditions, legal demands, technical possi-

bilities, stakeholder aspects and possibilities to improve energy efficiency when it defines 

its facility level targets. Level AA requires measurable performance target for renewable 

energy usage and actual achievement of that as well as achievement of other energy con-

sumption and GHG emission reduction target during the three years counting from the last 

four years. Also at the level AA energy consumption and GHG emissions target results needs 

to be inspected internally.  

 

The highest level AAA requires that results from energy consumption and GHG emissions 

management are externally audited and that business strategies or projects fulfils at least two 

of the following: 

- the required rate of return is defined for investments, which determines whether  a 

project to reduce energy consumption or greenhouse gas emissions is implemented 

and implementation of investments is evaluated, 

- targets for continuous improvement are set where the reduction of energy use is based 

on past trends, 

- investments in new technologies and / or processes have led to significant reductions 

in energy use. 

 

5.1.6 Health and safety 

 

Target organization achieved 50 % compliance of level B requirements in health and safety 

policy, commitment and accountability (Figure 38). In order to fulfil all level B require-

ments, organization needs to inform its health and safety general principles for all facility 

level contractors and to other relevant stakeholders. At the moment communication has been 

done only to organization’s own employees. For level A organization needs to make sure 
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that its policy and commitments fulfil TSM general guiding principles. Level AA requires 

internal audit and level AAA external audit. 

 

 

Figure 38. Self-assessment of health & safety management, performance indicator 1 

 

 

Figure 39. Self-assessment of health & safety management, performance indicator 2 

 

Figure 39 shows that target organization has a full compliance with level B and A require-

ments regarding the health and safety planning, implementation and operation. Annual eval-

uation how sites operation exceeds the legal demands in planning, implementation and op-

eration is required to improve organization result to level AA. Level AA also requires target 

setting above the legal demands regarding cooperation, prevention of accidents and contin-

uous improvement of operation. In addition, every third year implementation of risk assess-

ments and suitability of used methods needs to be assessed in order to confirm development 

of health and safety practices. In level AA internal audit needs to be performed to confirm 
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that planning, implementation and operation is in accordance with level A and AA require-

ments. Independent external audit is required for level AAA to confirm that planning, im-

plementation and operation fulfils level A, AA and AAA demands. 

    

 

Figure 40. Self-assessment of health & safety management, performance indicator 3 

 

Training, behavior and culture is the third performance indicator in health and safety man-

agement protocol. Target organization was in level B according to the self-assessment and 

fulfilled 80 % of the level A requirements (Figure 40). In order to improve its operation to 

level A, organization needs to arrange risk based health and safety trainings and all trainings 

as well as health and safety practices needs to be based on the risk assessments. For level 

AA organization needs to assess annually content and update needs of the health and safety 

practices, content of trainings and training methods. Level AA requires also that health and 

safety trainings content needs to be developed so that it increases the health and safety 

knowledge of employees and contractors. Level AAA requires independent external audit.  

 

As Figure 41 presents, target organization is on the level B regarding the monitoring and 

reporting performance indicator, fulfils 75 % on level A requirements and 50 % of level 

AAA requirements. In order to reach level A full compliance, organization needs to include 

results of risk assessments and actions based to those risk assessment to its health and safety 

monitoring and reporting system. At the level A there is also needed health and safety audit 

programme. Level AA requires internal audit for performance indicator and the highest level 

AAA external audit. 
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Figure 41. Self-assessment of health & safety management, performance indicator 4 

 

 

Figure 42. Self-assessment of health & safety management, performance indicator 5 

 

Organization fulfilled 67 % of level B requirements and all level A requirements according 

to the self-assessment (Figure 42). Full level B compliance requires that organization sets 

health and safety targets annually also for site level contractors. Health and safety perfor-

mance level AA requires that site level health and safety results are in-line with general level 

in the industry and that internal audit has performed to facility. Level AAA requires inde-

pendent external audit as well as accident rate under 5 and that organization has achieved its 

continuous improvement targets at least during the three years of four.  
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5.1.7 Crisis management 

 

 

Figure 43. Self-assessment of corporate level crisis management 

 

The crisis management protocol is assessed separately in the corporate level and in the fa-

cility level regarding the three different performance indicators: training and exercise, inter-

nal review and crisis management preparedness. Protocol does not include performance lev-

els from C to AAA so only compliance levels per performance indicators are presented in 

figures 42 and 43. Case organization as well as Boliden AB as corporate fully compliances 

with the training and exercise as well as crisis management preparedness. In order to gain 

full compliance with the internal review, on corporate level as well as on facility level the 

crisis management team (CMT) members needs to be given induction to the crisis manage-

ment plan within the three months. 

 

 

Figure 44. Self-assessment of facility level crisis management 
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5.1.8 Mine closure 

 

 

Figure 45. Self-assessment of mine closure, performance indicator 1 

 

First performance indicator in mine closure protocol is policy and operational guidelines. 

Target organization achieved fully compliance in level B requirements, 50 % compliance in 

level A requirements, 67 % compliance in level AA and 33 % in level AAA requirements 

(Figure 45). In order to achieve level A full compliance, organization needs to update its 

own closure principles and commitments according to the TSM general guiding principles 

and prepare these in cooperation with the relevant stakeholders. Level AA requires internal 

audit and level AAA external audit. Level AAA requires also that organization strived to 

find actions how negative social impacts could be minimized due to mine closure.  

 

 

Figure 46. Self-assessment of mine closure, performance indicator 2 
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Mine closure planning and management system performance indicator could be improved to 

level A if target organization would update its closure plan in cooperation with the relevant 

stakeholders or ask comments of the closure plan from stakeholders (Figure 46). Organiza-

tion also needs to prepare communication plan for post-closure time in cooperation with the 

stakeholders. Level A also requires that closure plan is update more often what environmen-

tal permit requires and stakeholder feedback is taken into account in the update process if 

possible. In addition, there needs to be responsible manager nominated for mine closure.  

 

Level AA could be achieved if closure plan is assessed in the internal audit. Level AAA 

could be achieved if organization shares its best practices regarding closure for other mine 

sites and presents actions how negative social impacts could be avoided. Level AAA requires 

also that company has committed to actions regarding municipality level changes due to 

mine closure and has set a budget for these actions. Official and independent external audit 

is also required in order to reach level AAA full compliance. 

 

 

Figure 47. Self-assessment of mine closure, performance indicator 3 

 

Target organization achieved 50 % compliance in mine closure reporting performance indi-

cator and none of the level A, AA or AAA requirements (Figure 47). Full compliance could 

be achieved if organization would report publicly its updates to environmental guarantees. 

Level A requires that closure actions are reported through external communication practices 

and in stakeholder cooperation group. Reporting needs to also include information about set 

guarantees, update of guarantees and information of provisions recorded in the company's 

balance sheet. In addition, feedback needs to be collected from stakeholder regarding closure 
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actions and feedback needs to be taken into account in operations continuous improvement 

actions. Level AA requires reporting of closure targets and internal audit for reporting prac-

tices. Level AAA requires more comprehensive reporting content as well as external audit 

for mine closure reporting practices.   

 

5.2 Finnish TSM alignment to ISO standards 

 

The target organization was developing the environmental management system according to 

the standard ISO14001, occupational health and safety system according to the standard 

ISO45001 and energy management system according to the standard ISO50001 while the 

implementation of Finnish TSM was also ongoing. The overall target is to achieve multi-

certification of all these three ISO standards. Because of this, combination possibilities of 

ISO standards and Finnish TSM were recognized during this study in order to enable effi-

cient implementation with current available resources. 

 

The International Organization for Standardization (ISO) develops and publish international 

standards. Management system standards are one of the most popular standards providing a 

model how to implement and operate different management systems such as ISO 14001 for 

environmental management or ISO 45001 for safety management. ISO standards are based 

on the Pan-Do-Check-Act (PDCA) model that strives to continuous improvement (Figure 

48).  

 

 

Figure 48. ISO14001 Environmental Management standard content in PDCA –model  
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After the all TSM protocol self-assessment workshops were held, the actions required to 

improve each of the protocol status were identified. Actions were classified to four catego-

ries which were: need of written documentation, stakeholder cooperation, communication 

and audits. From each protocol was identified what type of written documentation is needed 

in order to create practices according to the TSM standard. It was also recognized from each 

protocol which topics needs stakeholder cooperation and public communication. In order to 

develop performance to level A, AA or AAA, different type of internal and external audits 

are required so those were identified separately. Classification of actions into these catego-

ries helped to place actions to step to milestone plan (STMP) project template (Figure 49). 

Purpose of the STMP was that milestones were different performance levels in each proto-

col. Tasks were placed under each performance level and estimated time to complete the 

task was allocated. Companies who have committed to Finnish TSM system are also com-

mitted to improve their performance to level A in each protocol so STMP timeline supports 

this commitment.  

 

 

Figure 49. Example of step to milestone plan (STMP) template in Boliden 

 

After the STMP creation, the similarities of each protocol performance indicator (PI) and 

ISO standard content were identified. The aim was to find places were ISO standards and 

Finnish TSM overlaps and where existing ISO standard documentation could be modified 

to be suitable with Finnish TSM requirements. This saves time and resources as duplicate 

documentation and continuous update of the documentation is not needed. Most of all there 

were alignments with the environmental management system standard ISO14001 (Table 8).  
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Table 8. Content of ISO14001, ISO45001 and ISO50001 standards compared to Finnish TSM standards (PI 

= Performance indicator) 

 

 

Community outreach protocol could be emerged to all of the three (ISO14001, ISO45001, 

ISO50001) standards. ISO standard section 4.2 is for understanding the needs and expecta-

tions of interested parties/stakeholders and section 7.4 is for communication. Biodiversity 

conservation protocol could be combined with ISO14001 standard to sections 4.2, 5.2 and 

8.1. ISO14001 standard section 5.2 is for environmental policy and if the policy includes 

commitment to biodiversity conservation it is suitable for both management systems. Section 

8.1 of ISO standard is for operational planning and control and there biodiversity manage-

ment plan could be proposed. Tailings management protocol can be aligned with ISO14001 

standard sections 4.2, 5.2 and 8.1, and to both ISO14001 and ISO45001 regarding the per-

formance indicator 3.5. Water management protocol could be implemented with ISO14001 

standard to standard sections 4.2, 5.2, 6.1, 8.1 and 9.1. Energy and GHG emissions protocol 

could be combined with both, environmental management system ISO14001 and energy 

management system ISO50001 to the standard sections 6.2, 6.6 and 8. Health and safety 

management protocol could be implemented to ISO45001 standard sections 6.1, 6.2, 7.2, 8.1 

and 9.1. Crisis management protocol fits to both ISO14001 and ISO45001 standards for the 

ISO standard sections 6.1, 7.2, 7.4 and 8.2. Mine closure performance protocol could be 

combined with ISO14001 standard sections 5.2, 7.4 and 8.1. 

 

Section ISO14001 ISO45001 ISO50001
1. Community 

outreach

2. Biodiversity 

Conservation

3. Tailings 

Management

4. Water 

Management

5. Energy and 

GHG emissions

6. Health 

and Safety

7. Crisis 

Management

8. Mine 

Closure

x x x
PI 1.1, PI 1.2 , 

PI 1.3, PI 1.4

x PI 2.2 PI 3.2 PI 4.2

 5.2 x PI 2.1 PI 3.1 PI 4.1 PI 8.1

x PI 4.2

x PI 6.2, PI 6.3

x x PI  7.1

x x PI  5.3

x PI 6.5

 6.6 x x PI 5.2

x PI 6.3

x x PI 7.2

x x x PI 1.2

x PI 8.2, PI 8.3

x x PI 7.1

x PI 2.3

PI 3.1, PI 3.2, 

PI 3.3, PI 3.4, 

PI 3.5

PI 4.1, PI 4.2, 

PI 4.3
PI 8.1, PI 8.2

x x PI 5.1

x PI 6.1

 8.2 x x PI 3.5 PI 7.1,PI 7.3

x PI 4.4

x PI 6.4

 8.1

ISO standards Towards Sustainable Mining Standards

 9.1

 4.2

 6.1

 6.2

 7.2

 7.4
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6 RESULTS 

 

The selected research questions in this thesis were: 

 What are the case organization’s gaps in the sustainability management compared to 

the Finnish Towards Sustainable Mining standard? 

 How to fill those recognized gaps? 

 How Finnish Towards Sustainable Mining standard can be used beside the most com-

monly used ISO standard management systems? 

 

The target organization’s gaps compared to the Finnish Towards Sustainable Mining Stand-

ards were identified with the seven different self-assessment workshops which consisted 

participants from several different professions from the target organization. After the gaps 

were identified, the study developed a step to milestone plan (STMP) in order to achieve 

committed level A in each standard protocol performance. Gaps were also classified accord-

ing to what type of action it requires from target organization: new written documentation, 

stakeholder cooperation, communication or performance of different type of internal or ex-

ternal audits. During the study it was also recognized how each standard can be used beside 

the most widely used ISO management standards and where are the overlaps of these man-

agement systems. Implementation of multiple different management systems or standards 

creates also extra costs for organizations so finding the most effective and smart way of 

managing all these system was identified important factor during the study. The selected 

ISO standards were ISO14001 for environmental management systems, ISO45001 for occu-

pational health and safety management systems and ISO50001 for energy management sys-

tems because target organization had a target to gain multi-certification to all these three 

standards. It was find out that the Finnish TSM consolidation with the ISO14001 standard is 

the easiest as the TSM standard contents can be combined under the environmental aspects 

in ISO14001.  
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7 DISCUSSION 

 

The objective of this study was to analyze the content of Finnish Towards Sustainable Min-

ing Standard (TSM) and find gaps between the target organizations practices and the stand-

ard requirements. Aim was also find how the Finnish TSM standard could be combined with 

the most widely used ISO standards in the mining field (ISO14001, ISO45001, ISO50001). 

 

7.1 Reliability and validity of the study   

 

Quality of the completed study is described through the research concepts reliability and 

validity.  Reliability of study describes the applicability of the completed study research in 

a different research setting. If the achieved results from the research setting can be replicated 

with the same research study design, the research can be noted to be reliable.  Validity of the 

study describes the accuracy of the analysis, suitability of the used measurements and gen-

eralizability of the study findings. (Eskola & Suoranta, 1998). 

 

In a qualitative study the analysis phase of the data and the realibility assessment cannot be 

separated as sharply as in a quantative study. For this reason qualitative studies have been 

criticized for the obscurity of the realibility criterias. Qualitative study gives more freedom 

for researcher to work back and forth with the different phases of the study compared to the 

quantative study. (Eskola & Suoranta, 1998). 

 

In a qualitative research the main criteria for realibility is the researcher itself, since re-

searcher makes the data collection in the qualitative study. So it can be stated that the re-

searcher is the main research tool for the whole research study. Research arrangement of this 

study was that researcher of the study is working in the case organization. Validity of this 

study could be improved by investigation other case company’s sites or by visiting other 

mining companies in Finland. This was not possible to conduct in the limited amount of 

resources and time that was budgeted for the study. At this study observations are based on 

the one mine site operation in the case organization.  
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7.2 Applicability of the study 

 

The target organization of the study was implementing the ISO 14001, ISO 45001 as well 

as ISO 50001 during the same time with the Finnish TSM system. The results of this study 

can be utilized in the other large scale mining companies operating in Finland as well as in 

other mining companies who work in order to harmonize ISO standards with Towards Sus-

tainable Mining (TSM) system which is based on the Mining Association of Canada (MAC) 

TSM model. The results of this study help organizations to build effective, harmonized 

multi-certificate management system that takes account the Finnish TSM requirements be-

side the most commonly used ISO management systems. The harmonization of the sustain-

ability initiatives and standards is vital in order to limit duplicate work for different standards 

and so to save time and money of the companies.  
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8 CONCLUSIONS 

 

In the mining sector there are currently available sustainability initiatives for gold, silver and 

platinum production that takes account the whole supply chain of the metal from upstream 

processes to downstream processes. This type of sustainability initiative does not currently 

exist for metal minerals and all studied initiatives focuses only to exploration and mining 

(Figure 50). Sustainability initiatives, which companies are using, should be selected based 

on where the operation takes places as different initiatives have emphasis on different sus-

tainability aspects. That is the reason why prioritization of different used sustainability ini-

tiatives can differ from county to another.   

 

 

Figure 50. Large-scale mining sustainability initiative grouping according to supply chain coverage (Source: 

adjusted according to (Kickler & Franken, 2017)). 

 

The implementation of the Finnish TSM system is currently ongoing in the several mining 

companies operating in Finland. Self-assessment results have been reported to the Network 

of Sustainable Mining in 2019 and 2020. Probably self-assessment results are directional 

before the first third party audit has been conducted for sites. The nature of TSM standards 

are different compared to the other facility level standards (like ISO standards) as the lowest 

level of performance is operation according to the Finnish legislation. It was noticed that 

during the self-assessments workshops that these performance level criteria’s are often for-

gotten when assessment is done. In the TSM standards there are also several references to 
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other comprehensive guidance documents such as MAC Tailings Guide or MWEI BREF 

documentation so in order to perform self-assessment the participants to self-assessment 

workshops must be well aware of all these multiple guidance document contents. The Finn-

ish TSM system could be improved to that the amount of the reference documents referred 

are minimized and additional check list could be provide for support the self-assessment 

processes. The collection of company level sustainability data for CSR reports could also be 

improved so that the data is in the form and in standardized units where it can be easily used 

and compared. Clear definitions what different report sections means and how they are ex-

tracted (such as emission) could be implemented for the TSM system.  

 

As the target organization is part of the Swedish Boliden Mineral AB corporation, the rec-

ommendation is to make Boliden corporate level personnel more aware of the Finnish TSM 

standards. Many of the gaps are concerning the missing documentation or internal audit 

practices so these could be easier to take into use at the facility level if corporate level doc-

umentation is already following the Finnish TSM or MAC’s TSM system. The Finnish TSM 

system relies a lot of stakeholder cooperation, the another recommendation for the target 

organization is to set up the stakeholder cooperation group as well as take into use docu-

mented electronic system for stakeholder communication. When the stakeholder cooperation 

group starts its regular meetings, it can be assumed that comments, concerns, aspects from 

them increases little by little so it could be good to document these easily to one system. In 

addition, if other Boliden sites take the Finnish or MAC’s TSM system or at least best prac-

tices from those systems into use, could stakeholder communication be followed more easily 

from each site. This could also gain more board understanding even to corporate level of 

stakeholder concerns and values. The third recommendation for target organization is to 

point responsible persons for each recognized tasks in the step to milestone plan (STMP) 

and start regular follow-up meetings for TSM system implementation where progress of the 

system building is followed among cross-organizational working groups. Self-assessment 

done once a year basis is too rare when system is in ramp-up phase.  

 

In addition, target organization’s communication functions are based on a corporate level 

and as performance according to the Finnish TSM standard requires a lot of internal as well 

as external communication, it is recommended that communication practices are imple-
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mented more to facility level operations. Target organization Boliden AB is already follow-

ing several sustainability initiatives such as ICMM, SDF and GRI. The Finnish TSM system 

fulfils the coverage of sustainability issues well as there are no any facility or site level ini-

tiative for sustainability issues already in use. 

 

During the study it was noticed that there are several sustainable initiatives for tailings man-

agement so future studies could focus on how to all these tailings requirements work together 

and how to create a tailings management system that fulfils all the regulations in a facility 

level. The growing amount of different sustainability initiatives concerning the same issues 

but from slightly different angles or different context increases the confusion inside the com-

panies as well as among stakeholders. Increased complexity of sustainability initiatives can 

also weaken how well these are implement to organizations and how good information from 

these can be provide to stakeholders. Thus, there could be a great possibility for the Finnish 

TSM standard to be overarching joint framework for mining sustainability issues if standard 

content could be developed more to cover widely sustainability topics. In addition, it was 

noticed that the most commonly referred sustainability model is a so-called model for ‘weak 

sustainability’. Future research could focus on how mining industry could implement a 

‘strong sustainability’ model to its operations and so, to for example TSM standard.  

 

As there are no own separate sustainability initiative for metal minerals such as copper or 

nickel, a future studies could also focus on what type of issues these initiatives should in-

clude if one could be created. Sustainability initiative that takes account one mineral all 

downstream and upstream processes could gain competition and put pressure even more to 

development of sustainability topics among metal mineral mining companies. These type of 

sustainability initiatives already exist for example for gold (Responsible Jewellery Council, 

RJC) and aluminium (Aluminium Stewardship Initiative, ASI). 
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