
Environment
Boliden’s vision is to become the most climate 
friendly and respected metal provider in the 
world. Boliden invests considerable resources 
in ef!cient systems, advanced technology and 
stable processes throughout its operations. 
All sites work preventively with meticulous risk 
assessments and clear action plans. Climate Decrease carbon dioxide intensity by 

40 % * by 2030
Reduce CO! total emissions

Air pollution emissions Reduce amount of metals to air  
Reduce sulfur dioxide to air 

Water Reduce amount of metals to water 
Reduce N-tot to water

Biodiversity Contribute to increased biodiversity by 
2030 in all regions where we operate

Environmental compliance No serious environmental incidents 
should occur
No permit value deviations should occur

The table shows some of Boliden’s environmental performance indica-
tors that are followed up on a monthly, quarterly or annual basis. 
* Base year 2012

ENVIRONMENTAL TARGETS 2020 AND BEYOND

0
Boliden’s target is to have zero serious 
environmental incidents each month

!e performance is presented in the Annual and Sustainability 
Report.

ENVIRONMENTAL PERFORMANCE 2020
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Environmental topics
Environmental topics, such as energy use, water, emissions, e"u-
ents & waste, compliance and transport are directly connected 
to how Boliden conducts its operations and whether it maintains 
stable processes that comply with permit requirements.  Several 
topics are linked and impact Boliden’s overall performance 
and compliance. Other environmental topics, such as climate, 
materials, biodiversity, closure planning, grievance mechanisms 
and supplier assessments constitute environmental topics as they 
impact external stakeholders, and determine Boliden’s license to 
operate and ability to develop its business. 

Materials and circular economy
Materials is a fundamental topic since Boliden’s core business is 
mining (production of concentrates) and smelting (transformation 
of concentrates to base metals). Boliden produces high-quality 
metals, which are mainly sold to industrial customers in Europe. 
Material stewardship is important to us. Care and consideration 
for people, society and the environment are constant themes 
for Boliden’s entire value chain – from exploration to customer 
 deliveries. Boliden’s recycling of materials, e-scrap and batteries are 
also an important contribution to the circular economy. 

Energy
Metal production is energy intensive, both in the mining phase 
and in re#ning processes. All Boliden’s Business Units have 
implemented a energy management system in accordance 
with ISO 50001. All units are obliged to work continuously on 
making improvements in energy e$ciency. Boliden shall reduce 
its dependence on fossil fuels by using renewable and/or recycled 
energy wherever possible. Boliden’s energy consumption is a 
major cost item, accounting for approximately 14% (14%) in the 
breakdown of the Group’s total operating costs.

Climate
Boliden’s target is to reduce greenhouse gas emissions by 40% 
measured in CO% intensity to 2030. Boliden’s Board and Group 
Management evaluate the company’s CO% emission trends 
every quarter. Boliden’s units evaluate their climate impact 
every month to identify possible improvements and  e$ciency 
 measures. Using the best available technical solutions and 
resources e$ciently, and replacing fossil fuels with renewables, 
are important components of Boliden’s e&orts to reduce CO% 
emissions. 

301-103 MANAGEMENT APPROACH ENVIRONMENT

Waste
Apart from normal industrial waste, Boliden’s operations 
produce large quantities of extractive waste (such as tailings and 
waste rock) and smelter waste (such as slag and sludge), which is 
managed in a controlled way. Boliden’s operations also generate 
waste in water and gas puri#cation processes that are managed in 
line with local requirements.

Boliden’s position regarding the implementation of the Global 
Industry Standard on Tailings Management is that all Boliden’s 
facilities with ‘Extreme’ or ‘Very high’ potential consequences 
will be in conformance with !e Global Industry standard on 
Tailings Management within three years, and all other facilities 
within #ve years.

Biodiversity 
Boliden’s overall goal is to contribute to increased biodiversity 
by 2030 in all regions where we operate. Boliden has developed 
a biodiversity approach to long-term land management – from 
exploration to rehabilitation. Boliden has decided that all 
 rehabilitation plans shall have a speci#c chapter on ecological 
rehabilitation. Compensation plans are made to enable compen-
sation for possible losses. 

Water
All Boliden’s units shall have a Water Management Plan. Water 
conservation is an important part of Boliden’s policy. Water man-
agement plans consider many critical operational aspects such 
as water scarcity, pollution and 'ooding. Water risk assessments 
shall be undertaken regularly to evaluate potential impact on the 
business, operations, revenue or expenditures. 

Air
Boliden aims to continue to reduce its emissions to air, focusing 
on metals and sulfur dioxide as well as reducing di&use emissions 
(dust). Local action plans are being developed both at mines and 
smelters.

Compliance
Environmental compliance is a prerequisite for successful mining 
and smelting operations. Legal requirements shall always be met.

Business Partner assessments
Environmental criteria are a vital part of Boliden’s Business 
Partner Code of Conduct, and accordingly also a crucial part 
of the evaluation of business partner and supplier assessments. 
Boliden requires all business partners to identify and document 
their environmental aspects and to be aware of and comply with 
environmental legislation and common practices. All business 
partners must agree to comply with Boliden’s Business Partner 
Code of Conduct, which requires them to conduct their business 

Boliden’s position regarding implementation of 
the Global Industry Standard on Tailings Manage-
ment is that all Boliden’s facilities with ‘Extreme’ 
or ‘Very high’ potential consequences will be in 
conformance with The Global Industry standard 
on Tailings Management within three years of 
today, and all other facilities within !ve years.

Boliden’s overall goal is to contribute to 
 increased biodiversity by 2030 in all regions 
where we operate.
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in a responsible way with as little impact on the environment 
as possible, by preventing, mitigating and controlling environ-
mental damage from their operations. !ey shall also constantly 
strive to minimize their environmental impact, greenhouse gas 
emissions and the amount of waste. Within the area of environ-
ment, the Business Partner Code of Conduct addresses: a pre-
cautionary approach to environmental challenges, implementing 
environmental management systems, and minimizing the 
operational impact related to energy, greenhouse gas emissions, 
waste and water consumption. 

Grievances about environmental impacts 
!e subjects of reports received by Boliden included noise, vi-
brations, dust, and other types of environmental disturbances to 
Boliden’s site. Complaints are handled in accordance with local 

procedures. Neighbors and other stakeholders are welcome to 
contact either the Business Unit or any of the company func-
tions through a variety of channels, e.g. phone, e-mail, written 
correspondence. It is the responsibility of every employee to 
ensure that operations are conducted properly and in compliance 
with given instructions. Employees must promptly report any 
 suspected environmental violation.

SUSTAINABILITY TOPIC: MATERIALS

 301–1"  Materials used by weight or volume
Levels of mined rock and milled ore have increased in 2020 as 
well as smelting materials and concentrates produced compared 
to last year. Boliden has included tonnage of rock, ore and 
concentrates in the material used in its reporting. Other materials 
speci#ed in the table include e.g. fuels, explosives and chemicals 
used in production processes.

Some of the concentrate produced in the mines is sold to 
external parties. !e total smelting material feed comprises 
concentrates both from Boliden’s own mines and from external 
mines, purchased secondary materials, and secondary materials 
sent from one smelter to another.

Materials are mostly weighed in connection with loading and/
or charging (ore, concentrates, and most smelting materials). !e 
mined rock #gure is based on calculations (waste rock and ore). A 
minor part of input materials is calculated from input and stock.

Materials used by weight, 
(k metric tons) 2018 2019 2020

Mined rock 112,392 116,207 117,880

Whereof milled ore 54,000 56,000 59,000

Whereof concentrate  
produced 1,361 1,252 1,282

Smelting materials 2,742 2,628 2,777

Other materials 1,077 1,2571) 795

Whereof non-renewables2) 162 1531) 153

1) Corrected calculations.
2) Such as oil, gas and coal.

 301–2"  Recycled input materials used
Boliden uses its own and other companies’ by-products and 
residues for the extraction and recycling of metals. !e Boliden 
Rönnskär smelter began recycling electronic scrap since 2012, 
and ensures Boliden is one of the world leaders in e-scrap recy-
cling. Boliden Bergsöe, which recycles about 70,000 metric tons 
of lead acid batteries and about 5,000 metric tons of other lead 
scrap per year is the only secondary lead smelter in the Nordic 
region.

Metals can be recycled endlessly without any deterioration 
in their quality and it is important that electronic materials and 
scrap, such as telephone cables, copper roofs and copper pipes, 
from the demolition or construction of buildings and infra-
structure are re-utilized to as high a degree as possible. 

!e recycling input rate (RIR) shows the fraction of secondary 
materials in the total input to Boliden Smelters. Recycled materi-
als include secondary materials from external sources and second-
ary materials sent from one plant to another within the Group. 
By-products and non-product outputs recirculated internally at 
the sites, and slag sent from smelters to mines, are not included.

Percentage of recycled  
materials (metric tons) 2018 2019 2020

Total secondary feed 348,500 347,100 313,600

Total feed (primary and 
secondary) 2,742,000 2,628,000 2,777,000

Recycling rate 13% 13% 11%
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SUSTAINABILITY TOPIC: CIRCULAR ECONOMY

Boliden contributes toward a more circular economy
As one of the sustainability leaders in the metals and mining 
 sector, Boliden clearly has a role to play in meeting the societal 
need for metals as sustainably as possible.

Boliden has created value from waste for many years. For 
example, being one of Europe’s largest recyclers of used lead-acid 
batteries, bene#ting from decades-long resource-e&ective indus-
trial synergies, and continuously #nding new methods of creating 
value from the company’s own waste materials.

How Boliden contributes to the circular economy for metals
Boliden plays a crucial role in enabling the recycling and reuse of 
society’s waste metals. Several of Boliden’s smelters are specially 
equipped to process complex waste metals into ‘new metals’ that 
can then be used to create new components and products. 

!e circular approach to resource management is particularly 
well suited to the mining and metals industry as many metals can 
be recycled repeatedly without losing their properties. 

Recovering valuable metals from electronics and  
industrial waste
Boliden’s Rönnskär smelter in northern Sweden is one of the larg-
est recyclers of scrapped electronic equipment in the world. !e 
smelter annually recycles around 120,000 metric tons of waste 
material from electrical equipment, including circuit boards from 
computers and mobile phones. !e waste material is sourced 
primarily from within Europe.

Rönnskär has also processed waste steel mill dust since the 
1980s to annually produce around 33,000 metric tons of zinc 
clinker, which accounts for 10 –15% of Rönnskär’s total produc-
tion. In total, the smelter produces some 225,000 metric tons of 
copper, 500 metric tons of silver and 14 metric tons of gold every 
year.

Recycling car batteries at Bergsöe
Boliden’s Bergsöe smelter in southern Sweden has been recycling 
used lead-acid car batteries since 1942, and currently recovers 
lead from 4 million batteries each year. !e recycled lead is 
mainly sold to European battery manufacturers where it is used 
to produce both industrial and automotive batteries.

2020 was the #rst full year of operation for Boliden’s separation 
plant at Bergsöe to recycle plastic battery casing that is sold to 
industrial customers. !e investment avoids annual emissions of 
around 10,000 metric tons CO% and has improved both safety 
and quality at Bergsöe.

Secondary feed material recycling at Odda
Around 20–25% of the Boliden’s Odda smelter’s total zinc pro-
duction is produced from secondary sources. 

Boliden Odda also recycles Waelz Oxide #lter powder, which 
is a residual material from the scrap steel recycling industry, to 
produce 15,000 to 20,000 metric tons of zinc each year. Waelz 
Oxide can have serious negative impacts on the environment if 
not properly processed.

Smelters

Metals:
Zinc, Copper, Nickel, Lead

Mined
Material

Recycled Products

Components

Products

Products Life

Zn Cu Ni Pb
THE CIRCULAR LIFE OF METALS
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SUSTAINABILITY TOPIC: ENERGY

 302–1"  Energy consumption within the organization
Energy consumption in 2020 totaled 20.3 (18.9) million giga-
joules (GJ). Electricity accounts for 16.7 (16.1) million GJ of this 
consumption, which equates to 4.6 (4.5) TWh.

!e reported energy usage is based on invoiced incoming and 
outgoing deliveries, supplemented by internal measurements and 
stock inventories at the end of the year. Conversions between 
weight and energy have been performed using energy values 
speci#ed by the supplier or by using tabled values provided by 
national bodies. 

Coke, coal, oil, and fuel gases are used for the reduction and 
smelting of copper, lead and zinc concentrates. Diesel is used for 
transportation purposes, in mining operations, and for internal 
transportation. Limited amounts of heating oil and gas are used 
for heating purposes during the cold season. !e use of biofuels in 
metallurgical processes has been tested and evaluated. Bio-based 
fuels have also, to a limited extent, been used in road transport. 
Electricity is the dominant source of indirect energy in the 
Group. 

Energy consumption 
within the organization 
(GJ) 2018 2019 2020

Direct energy

Coal & coke 2,053,000 1,814,000 1,788,000

Gas 306,000 306,000 315,000

Oil 2,285,000 2,000,000 1,720,000

Diesel & petrol 1,666,000 1,568,000 1,528,000

Wood chips 49,000 67,000 118,000

Total direct energy 6,359,000 5,754,000 5,468,000
Whereof renewables 1) 69,000 89,000 365,000

Indirect energy

Electricity, purchased 16,156,000 16,055,000 16,727,000

Heat&steam, purchased 1,100,000 128,000 1,170,00

Total indirect energy 17,256,000 16,183,000 17,897,000
Total energy input 23,614,000 21,937,000 23,365,000
Produced energy, 
for internal use 2,380,0002) 4,700,000 2,703,000

Produced energy, sold 3,964,000 3,054,000 3,062,000

Total energy 
 consumption 19,650,000 18,884,000 20,304,000

1) Wood chips and biodiesel.

2) Corrected calculations.

 302–3"  Energy intensity
Boliden’s energy intensity was 13.74 (13.21) GJ/metric ton metal, 
showing an increase in energy usage from the previous year, 
mainly from indirect energy. !e energy intensity ratio is report-
ed as the product intensity (energy consumed per unit produced). 
It is calculated as Boliden’s net total energy consumption (the 
same as in GRI 302-1) for all Boliden sites, divided by the pro-
duction output in metal metric tons from Boliden’s production 
sites. !is indicator is a&ected both by process e$ciency and by 
the product mix and raw material properties. 

 302–4"  Reduction of energy consumption
Due to the di&erent character of mining and smelting operations, 
Boliden has chosen to to work with local energy targets, rather 
than Group targets. 

Boliden’s smelting operations strive to take advantage of 
excess heat from the processes, either transforming it to electric 
power or supplying it for use in external district heating. In 
2020, 2,703,000 (4,700,000) GJ of heat was used internally, and 
3,062,000 (3,054,000) GJ was delivered externally for use in 
district heating systems. 

To drive improvements, an energy network was established 
in 2019 in order to exchange experience on energy e$ciency 
projects between the units.

At Boliden Rönnskär, heat recovery has been used and further 
developed to increase energy e$ciency for several decades:

Year Improvement

1980s Boliden Rönnskär started to focus more on heat recov-
ery when the price of oil soared due to the oil crisis, by 
building the district heating network.

2005 The project ECOEL delivered an expansion of the district 
heating network to increase the recovery of steam.

2010s To recover more heat from e-material a steam accumu-
lator was added when building the E-Kaldo plant.

2019/2020 The heat recovery from sulfuric acid plant was increased 
via air batteries.

2019 The steam and district heating network was reducing 
the need for energy for the Rönnskär Smelter signi"-
cantly, corresponding to a yearly reduction of 170,000 
ton of CO! emission (assumption: replacing oil as energy 
source).

ENERGY INTENSITY

GJ/t metal

Q Energy intensity 
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SUSTAINABILITY TOPIC: CLIMATE

Boliden’s vision is to be the most climate friendly and 
 respected metal provider in the world
Boliden is working to reduce its climate impact and to constantly 
maintain and improve low-carbon metal production. !ere is a 
growing global demand for metals to meet societal challenges, 
such as climate change, as the greater use of renewable energy and 
the electri#cation of society both require more metals. Several of 
Boliden’s metals are identi#ed as being of special strategic interest 
for the development of the fossil free society. 

Hence, Boliden is well positioned to help limit Europe’s heavy 
dependence on metal imports, and to enhance sustainability 
throughout the metal value chain. Naturally, Boliden’s operations 
also face challenges. Mining and smelting activities can generate 
signi#cant amounts of greenhouse gas emissions. However, as 
a sustainability leader in the metals and mining sector, Boliden 
clearly has a role to play in signi#cantly reducing its climate im-
pact – and in driving positive change throughout the industry.

!e Climate Program presents how Boliden manages and 
measures Climate-related risks and opportunities with three 
chapters covering the perspectives of the Boliden Group, Business 
Area Mines and Business Area Smelters.

Boliden’s Climate Program includes disclosure sections on:
• Governance – how climate-related risks and opportunities are 

governed.
• Strategy – the actual and potential impacts of climate-related 

risks and opportunities on Boliden’s business, strategy and 
#nancial planning.

• Risk management – how climate-related risks are identi#ed, 
assessed and managed.

• Metrics and targets – the metrics and targets used to assess and 
manage relevant climate-related risks and opportunities.

• Performance – the current performance and progress made by 
Boliden toward its climate targets.

Governance
Proactive climate governance
!e Boliden Environmental Board, which consists of the Boliden 
Group Management team, has the overall responsibility for the 
company’s climate strategy and long-term targets. !e CEO re-
ports progress to the Boliden Board, which monitors and oversees 
progress against goals and targets for addressing climate-related 
issues.

Group Management is supported by an Environmental 
Council. !e Boliden Climate Committee – an expert group 
that updates the Boliden’s Climate Program consists of Business 
Area representatives and experts from the organization. !e 
committee’s assignment is to follow up, suggest improvements 
and coordinate the climate work within Boliden. !e committee 
reports quarterly to the Environmental Council. Each Business 
Area is responsible for implementing Boliden’s climate strategy 
and long-term targets.

Boliden Board

Environmental 
Council

Climate 
Committee

Climate Strategy

BA 
Mines

BA 
Smelters

Boliden Environmental 
Board

Activities de!ned in Boliden’s strategy plans:

• Investigate fossil-free 
reducing agents

• Reduce carbon footprint 
in transportation

• Increased metal 
 recovery

• Improved energy 
 ef"ciency

•  Increased use of fos-
sil-free energy and opti-
mized power generation 
technologies

• Investigate the possibility 
of carbon capture

BOLIDEN’S CLIMATE PROGRAM

Goal  
Reducing carbon 

dioxide  intensity by  
40% by 20301)

1) Base year 2012

Vision 
To become the 

most climate friendly 
and respected metal 

provider in the 
world

To provide the metals essential to improve 
society for generations to come
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Risks

•   Perception of mining & the issue of 
carbon leakage

•   Balancing circular economy & climate 
obligations

•  Regulation risks

•  Extreme weather

Opportunities

•   Climate resilience – metals for a sustainable 
society

•   Increased market demand for sustainable  
metals that command higher premiums

•   Financial planning

Risks
The need for mines & the issue of carbon leakage
Boliden’s greatest risk is the perception in society that mines are 
not needed – particularly in Europe. Authorities make permits 
di$cult to obtain, using increasingly stringent environmental 
criteria. However, such policies have signi#cant negative global 
climate implications as the metals produced in China, for 
example, can have a much larger carbon footprint compared with 
metals produced in Europe. Moving mining and metal produc-
tion activities out of Europe might reduce Europe’s emissions, but 
can at the same time signi#cantly increase global emissions. !is 
is known as carbon leakage and must be avoided.  

Balancing circular economy & climate obligations
!e creation of circular systems that gain maximum value from 
resources by recovering and reusing materials is an essential part 
of Boliden’s sustainability agenda. However, recovering valuable 
metals from societal waste can sometimes cause more carbon 
emissions than sourcing new metal ore. It is essential to #nd a 
balance between promoting a circular resource use and climate 
emissions.

Boliden is a member of several organizations aiming to make 
the European non-ferrous industry more sustainable, for example 
Eurometaux. Such cooperation promotes the circular economy 
and helps avoid carbon leakage while keeping industry and jobs 
within the EU. It also helps Boliden reduce risk by engaging 
with, and in'uencing, the EU agenda to support economically 
sustainable development.

Regulation change risks
Changes to regulations and taxes, such as the EU Emission Trad-
ing Scheme (ETS), may result in cost increases that jeopardize 
Boliden’s competitiveness in the international market. Decar-
bonizing more quickly than competitors is Boliden’s strategy to 
mitigate the company’s exposure to such future risks.
An e$cient and reliable permitting process from the authorities is 
crucial to ensure that new, necessary and climate-smart invest-
ments are made possible.

Extreme weather-related risks
!ere are a wide range of natural weather events that have 
the potential to impact a target asset and climate change can 
increase the risk of more extreme weather events in the future. 
For example, changes in precipitation might lead to heavier 
snowfall or 'ooding that can a&ect open pit mining operations, 
or localized 'ooding and changes in groundwater levels could 
impact on Boliden’s operations. Higher temperatures and storms 
in the  future might also have negative implications on Boliden’s 
business in general.

Various weather related risk assessments and scenario analysis 
have since long been carried out on di&erent occasions, develop-
ment projects and permit application processes within Boliden 
operations.

Opportunities
Resilience - metals for a sustainable society
As one of the leading sustainability metals and mining company, 
Boliden is well positioned to supply the metals needed for a sus-
tainable society. Copper and zinc, for example, are essential for 
society’s transition from fossil fuels to electri#cation by  enabling 
solar panels, wind turbines and electric vehicles. Boliden’s pro-
active stance on climate-related issues can di&erentiate it from its 
competitors as there will be strong demand for low-carbon metals 
in a fossil-free society. Boliden is also one of the leaders in recov-
ering valuable metals from societal waste, such as e-scrap, lead car 
batteries and existing process waste.

Boliden is actively working to reduce the climate footprint of 
its own operations. !is includes working toward the electri#ca-
tion of its mines and the development of low-carbon production 
processes for its smelters. !ese areas both require signi#cant 
R&D innovation and investment, and working proactively with 
them is essential to enable the supply of low-carbon metals to 
the market. Establishing itself as a low-carbon metals producer 
is a major opportunity for Boliden to enhance its reputation and 
brand.

Strategy: Boliden’s climate-related risks and opportunities
Decarbonization presents opportunities and will enhance com-
petitiveness and drive long-term pro#tability. A scenario analysis 
of Boliden’s portfolio showed that there will be an increased need 
for our metals to make the transition to a low carbon society.  

!e decarbonization of Boliden’s business will help it to 
mitigate the risks associated with fossil fuel and process reduction 
agents dependency, such as those related to rising fuel costs and 
more stringent future regulations connected to CO%-emissons. 
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Potential for more sustainable metals to command a  
higher premium
Boliden has identi#ed potential customers that will be interested 
in paying a premium for low-carbon metals. Boliden has oppor-
tunities to tap into this market – to enhance pro#tability while 
also contributing toward a more sustainable society.

Financial planning
Boliden has a strategic investment program, including invest-
ments to mitigate climate-related risks and capitalize on oppor-
tunities. !e program involves evaluating di&erent actions based 
on their long-term environmental impact, CO% emissions and 
#nancial cost. 

Risk Management
Risk and opportunities 
Boliden pursues a business that is exposed to 'uctuations in 
metal prices and foreign exchange rates as well as social and 
environmental demands and expectations. Operations a&ect the 
surrounding environment and many processes are  associated 
with occupational health and safety risks. Boliden seeks to 
mitigate these risks, through scenario analysis and risk manage-
ment. Operational risks are managed by the operating units in 
compliance with the guidelines and instructions established for 
each Business Area and unit. 

Roles and responsibility 
!e CEO has ultimate responsibility for Boliden’s strategic ori-
entation and for ensuring compliance with and implementation 
of the Board’s decisions, and for ensuring that risk management, 
control, systems, organization and processes are all of a satisfac-
tory standard. !e CEO is supported in his work by the Group’s 
management team which also includes the presidents of Boliden’s 
two Business Areas Mines and Smelters, the CFO, and the Direc-
tor, Corporate Responsibility. 

Risk and opportunities analysis 
Boliden’s two Business Areas conduct opportunity and risk 
analyses as an integrated part of their management systems. !is 
includes for example various climate-related risk and opportuni-
ties assessments, as part of site permits and ISO 14001 certi#ed 
environmental management systems. Opportunities and risks are 
compiled per Business Area. !e most signi#cant opportunities 
and risks are presented to Group management and are compiled 
annually for the Board. 

Boliden is working with risk assessments based on the TCFD 
framework, the EU Green deal and stakeholder input – at all 
levels of the business. 

Control activities 
Various types of control activities are carried out in the Group. 
!e control activities are carried out in order to manage known 
risks and to detect new risks For every risk identi#ed, the controls 
used to manage the risk are documented. 

Information and communication 
Information on policies, guidelines and manuals is available in 
Boliden’s Management System BMS. External communica-
tion is conducted in accordance with the Group communica-
tions  policy. All information must be communicated openly, 
 judiciously and clearly. 

More systematic approach to risk 
Boliden is gradually improving its systematic approach to Risk 
Management. One on-going project is to identify various risk 
assessments, including climate-related risks, that are being 
carried out around the business. To investigate how the process 
to consolidate the results of the various risk, assessments can be 
clari#ed at di&erent organizational levels.

Annual Sustainability workshop 
An annual sustainability workshop is held, with the participation 
of all levels of the business, to identify the most important topics 
to address on a Group level. !is workshop involves key people 
throughout the business and provides an outside-in perspective 
by gathering input from important external stakeholders, such as 
investors and the media. 

Climate-related risk management in 2021 and beyond 
Boliden will continue to improve its systematic approach to risk 
management. !is work will ultimately enable Boliden to better 
identify and capture risks, and further develop its risk manage-
ment processes. 

!e next step of Boliden’s work will involve assessing scope(3 
CO% emissions and the company’s supply chain from a physical 
climate risk perspective to identify potential hazards.

Assessing opportunities 
In 2020, a third party conducted a climate risk competitive 
 analysis for Boliden that looked at carbon pricing, water stress 
and future commodity alignment. All Boliden’s metals are 
aligned with future need as demand for metals for solar panels, 
wind generation and batteries for example will remain high when 
building a more sustainable society.

Boliden ranked favorably compared with competitors in the 
climate competitiveness score. 

Carbon  
Pricing  
Risk

• Projected carbon price based on 2°C scenario
• Regulatory risks from carbon price

• Projected basin-level water stress levels
• Physical risk from changes in water availability

Water  
Stress  
Risk

• Projected demand of metal based on the 2°C 
scenario

• Metal’s contribution to low-carbon technologies 
such as solar PV, battery storage, LED etc.

Future 
Commodity 
Alignment
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In 2020, based on Boliden overall physical risk 
screening, IPCC scenario analyses, current pro-
cesses and site speci"c information, the Bergsöe 
 Business Unit Management Team conducted a 
climate change risk workshop with the theme 
’Climate scenarios and physical risks affecting our 
 business strategy’ led by a third-party consultant 
with expertise on climate science and risk manage-
ment speci"c to climate change. 

CASE STORY: 

Physical risk workshop and 
scenario  analysis at Bergsöe

Boliden’s model for assessing physical climate risks
Relevant risks have been plotted onto Boliden’s risk  
matrix for present day (Dark blue) and 2030 (light blue)
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1)  2030 risk level is only shown for risks where 
there is a change in the risk level.

Risk Relevant Hazard Risk Item

A Sustained high  
 temperatures

Unsafe working conditions for personnel 
working in close proximity to the furnace 
area in high temperature conditions as a 
result of extreme temperatures.

B Intense rainfall 
events

Severe rainfall events can lead to the 
water treatment plant storage capacity 
being reached, resulting in out#ow of 
untreated water into water supplies. 

C Intense rainfall 
events

Flooding events have the potential to 
physical damage operational site infra-
structure, as well as damaging transport 
infrastructure.

D Coastal #ooding 
and storm 
surges

Coastal #ooding and storm surges have 
the potential to physically damage asset 
infrastructure – the site is located on 
"lled land and is located only 2 m above 
sea level. The water treatment plant is 
particularly exposed to this risk.

E Storms Severe high-wind events have the poten-
tial to damage vital operating equipment, 
including electrical infrastructure, and 
create dangerous working conditions for 
personnel working outside.

The objectives of the workshop were: 
1. To provide an overview of identi"ed climate- 

related risks and their importance for Boliden 
Bergsöe. 

2. To jointly discuss existing and emerging risks at 
the site and to identify the speci"c site operations 
and/or resources that are most exposed to 
climate hazards. 

3. To prepare a route to assess the  potential mate-
riality of risks to align with Boliden’s internal risk 
thresholds. 

The output of the workshop was an assessment and 
dashboard with identi"ed risk items per selected 
 climate hazard evaluated and presented in Boliden 
Risk Matrix for further handling in existing risk 
register and risk management processes.

Key climate hazards assessed
• Extreme heat
• Extreme cold, including snow, ice
• Storms
• Flooding – pluvial, #uvial, coastal, groundwater
• Drought and water stress
• Wild!res
• Landslides
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Assessing physical climate risks 
!e conclusions of the assessment of physical climate risks show 
that Boliden sites do not face severe physical risks due to climate 
change compared with other parts of the world. !is is due to 
the reduced risk for locations in northern Europe to be severely 
a&ected by climate change. 

During 2020, a collective grip was taken on the exposure 
of physical climate hazards for all Boliden assets projected in 
di&erent climate-change scenarios and time frames. Two of the 
Intergovernmental Panel on Climate Change (IPCC)’s Repre-
sentative Concentration Pathways (RCPs) were used as scenarios 
to assess projections of likely global changes in key Climate- 
related parameters for 2030 and 2050. 

!is overall physical risk screening provides an initial under-
standing of the potential exposures to Boliden physical climate 
hazards in general and is a hotspot analysis that identi#es climate 
hazards that could be of material signi#cance for each site and 
Business Unit to integrate into further risk management practices 
and decision-making. 

!e risk screening indicates that Boliden overall has few poten-
tial high-risk climate hazard exposures to mitigate thanks to its 
location of current assets. 

Targets and plans
Boliden’s objective is to provide metals with a low-carbon foot-
print, by decarbonizing its operations and supplying low-carbon 
metals. Boliden has set the objective to reduce its CO% intensity 
by 40% by 2030. !is will enable Boliden to contribute toward 
the EU aspirations to achieve net zero CO% emissions by 2050 
and the Paris Agreement objective to limit the global tempera-
ture increase to below 2°C. Boliden’s roadmap for competitive 
low-carbon metal production is relevant to the entire Group. 
!e Business Areas decide on what actions to take to support 
the roadmap, and which of their units and projects to improve. 
Improvements typically involve increasing energy e$ciency and 
decreasing the use of fossil fuels.

Decarbonization presents opportunities to establish cleaner 
operations in Boliden’s mines and smelters that enhance competi-
tiveness and drive long-term pro#tability.
By increasing production at its mines and smelters, Boliden helps 
Europe to meet existing challenges in relation to raw materials 
supply in a world that is demanding more and more metals. 
Several of Boliden’s metals have, furthermore, been identi#ed as 
being of special strategic interest for the continent as a whole.
However, increasing production and boosting e$ciency will 
require time and capital. In addition, political decisions that 
promote the industry’s global competitiveness will be central to 
achieving success, as will an e&ective and reliable approval pro-
cesses for new investments. Politicians have a clear responsibility 
to maintain a long-term and holistic perspective. Areas where 
politics can make a di&erence include promoting:
• permitting processes that promotes climate-smart investments. 
• a holistic view in political decisions that avoids (for example) 

policies that sub-optimize and harm the industry’s competitive-
ness and ability to invest in fossil-free production. 

• investment in research and development within fossil-free 
production processes. 

• access to fossil-free electricity with a low total system cost and 
high reliability.

• the strategic allocation of biomass and access to biofuels at 
competitive prices.

Industry, the public sector and other actors need to work together 
to bear the cost of the transition, drive technological development 
and support the achievement of global and national climate goals.

Boliden has a comprehensive system to collect and report 
climate-related data. Key metrics are the aggregated scope 1 and 
2 emissions per source and greenhouse gas emissions intensity.

Copper

Nickel

Zinc

Lead

Silver

5,678,000t

+29%

+99%

+9%

+18%

+56%

2,268,000t

1,250,000t

781,000t

15,000t

Q tonnage of increased metals demanded 
by 2050 global climate technologies

Q Percentage increase in 2050 global metal 
demand versus today’s global production 2020

INCREASE METALS AND MINERALS REQUIRED GLOBALLY IN  
CLIMATE TECHNOLOGIES BY 2050

Boliden aims to:
• have low CO$ emissions per metric ton of metal
• ensure an ef!cient production process and use 

renewable energy sources
• have ef!cient and safe waste management
• recover valuable metals from  societal waste
• promote the circular use of newly produced metals 

Data based on The World Bank "Minerals for Climate Action: The mineral  intensity 
of the clean energy transition" (2020), UBS electric vehicle projections (2017).
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 305–1"  Direct (Scope 1) GHG emissions 
Boliden reports this indicator for the units over which it has 
 operational control. !e direct carbon dioxide emissions arise 
from GHG emissions from carbonaceous raw materials, from 
fuels in metal extraction processes and fuels for heating, and from 
the use of fuels for mining operations and road transportation 
within the company. 

!e direct emissions are calculated in accordance with the 
 procedures laid down in the WBCSD)) GHG*) Protocol, 
together with additional guidelines from the EU and/or national 
authorities. 

!e CO% reporting within the framework of ETS is carried out 
in accordance with separately audited procedures in each coun-
try, and although Boliden seeks to report the same data, it cannot 
guarantee that the Group’s GRI disclosure will correlate exactly 
with the CO% data reported within ETS. 

CARBON DIOXIDE EMISSIONS (SCOPE 1 + SCOPE 2),  
2020 PER SOURCE 

!e total reported CO* emissions are 897 (917) k metric tons  
for the year.

O��Electricity, 34%  
O��Oil, 14% 
O��Raw material, 14% 
 

O��Coal and coke, 19% 
O��Diesel and petrol, 10%
O��Other, 9%

 305–2"  Indirect (Scope 2) GHG emissions 
Boliden reports this indicator for the units over which it has 
operational control and includes only production-related indirect 
emissions. Boliden uses location-based emission factors. !is 
was an adaptation to the updated GHG Protocol Guidelines for 
Scope 2 reporting. !e calculation is made by multiplying the 
energy used with the production mix for the speci#c region. !e 
production mix should be as current as possible, and Boliden uses 
emission factors published by the International Energy Agency. 

CARBON DIOXIDE EMISSIONS (SCOPE 1 + SCOPE 2), 2020 PER 
SOURCE

Boliden Group

Carbon dioxide emissions,  
Scope 1+2, metric tons 2018 2019 2020

Direct emissions, (305-1) 644,000 598,000 544,000

Indirect emissions, (305-2) 327,000 319,000 353,000

Total (305-1 + 305-2) 971,000 917,000 897,000

Mines

Carbon dioxide emissions, 
Scope 1+2, metric tons 2018 2019 2020

Direct emissions, (305-1) 207,000 173,000 145,000

Indirect emissions, (305-2) 134,000 139,000 137,000

Total (305-1 + 305-2) 341,000 312,000 282,000

Smelters

Carbon dioxide emissions, 
Scope 1+2, metric tons 2018 2019 2020

Direct emissions, (305-1) 436,000 425,000 398,000

Indirect emissions, (305-2) 194,000 179,000 217,000

Total (305-1 + 305-2) 630,000 605,000 615,000

 305–4"  GHG emission intensity 
Boliden’s GHG intensity was 0.61 (0.64) t/t metal. !e GHG 
intensity is reported as the ratio of the total carbon dioxide emis-
sions (Scope 1 and Scope 2) and the sum of production of metal 
in concentrate at Mines and metal production at Smelters. 

GREENHOUSE GAS EMISSION INTENSITY

t CO2/t metal

Boliden group

Carbon dioxide emissions, 
Scope 1+2, metric tons/ 
production volume 2018 2019 2020

Direct intensity 0.43 0.42 0,37

Indirect intensity 0.221) 0.22 0,24

Total intensity 0.64 0.64 0,61

1) Corrected calculations.

Mines

Carbon dioxide emissions, 
Scope 1+2, metric tons/ 
production volume 2018 2019 2020

Direct intensity 0.40 0.361) 0,30

Indirect intensity 0.26 0.29 0,28

Total intensity 0.66 0.66 0,58

1) Corrected calculations.

Smelters

Carbon dioxide emissions, 
Scope 1+2, metric tons/ 
production volume 2018 2019 2020

Direct intensity 0.441) 0.46 0,40

Indirect intensity 0.191) 0.20 0,22

Total intensity 0.631) 0.66 0,62

1) Corrected calculations.

 305–5"  Reduction of GHG emissions 
Boliden strives to deliver the excess heat from its processes for use 
in district heating, wherever possible. Boliden also proactively 
identi#es potential reductions in fossil-fuel emissions by means 
of fuel substitution tests, participation in demonstrations of elec-
tri#ed road transport, and improved heat recovery/exchange with 
the aim of phasing out the use of fossil fuels for heating purposes.

1)  World Business Council for Sustainable Development.
2)  Greenhouse Gas.
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Recent initiatives have focused on reducing diesel use, which 
typically has a signi#cant impact on reducing both #nancial 
costs and emissions. !e majority of projects have involved the 
promotion of electri#cation, which helps to mitigate Boliden’s 
exposure to 'uctuating oil prices but risks greater dependency on 
electricity prices and fees. 

Heat recovery to reduce fossil fuel use
All mines in Sweden have to preheat incoming ventilation air 
in winter when outdoor air temperatures are below zero degrees 
Celsius, which is typically done with propane gas heaters.

In the summer 2020, the Boliden Board approved a SEK 39.5 
million implementation project to install heat recovery units at 
Boliden’s Garpenberg mine. !e units will use outgoing mine air 
to warm up incoming cold air to reduce the use of propane gas 
by between 80 and 90%, and realize annual savings of around 
2,000 metric tons CO%. A feasibility study is also being done at 
Boliden’s Kankberg mine that has the potential to save approxi-
mately 1,000 metric tons CO%.

Fossil free heating  
In the Harjavalta smelter the nickel concentrate is dried in an 
oil #red drum. Besides being one of the identi#ed bottlenecks 
limiting the total capacity, it also contributes to the direct CO% 
emissions. During 2021, the oil #red nickel concentrate dryer will 
be replaced with a modern dryer utilizing waste heat/recovered 
steam. !is will enable fossil free heating and reduce the direct 
CO% emissions by 5,800 tons annually.

Underground mine electri!cation – a great opportunity
Underground mines are more di$cult to electrify than open pit 
mines due to the need to combine trolley and battery solutions. 
However, the potential for electri#cation is huge since avoiding 
underground diesel use will not only reduce vehicle emissions, 
but will also signi#cantly decrease the need to ventilate diesel 
fumes from mines. Boliden expects to trial its #rst trolley and 
battery hybrid solution in 2022, which will draw experience 
from the lessons and failures from previous projects by other 
mining companies. Potentially, pro#tability will also be boosted 
by  higher diesel prices. A fully battery driven loader has been 
tested at Boliden’s Kristineberg mine since September 2020 and a 
battery swapping station has been constructed.

Decarbonized electricity
Electri"cation of ancillary 
processes Process optimization

Energy savings

CCS/CCU

Non-fossil fuels
Reductant agents
Support fuel

Heat recoverySustainable circular solutions

Pathways toward low-carbon  smelting and re!ning

Innovation
Boliden aims to identify multiple pathways toward low carbon 
smelting and re#ning. Di&erent technology options for de-
carbonization have been identi#ed in close cooperation with 
production experts at the smelters. Speci#c innovation support 
is managed in partnership with research institutes to support the 
scaling up of R&D to pilot and demonstration plants. 

!e Business Area Smelters R&D department has several 
ongoing projects to evaluate various innovative technologies that 
have the potential to decrease CO% emissions and reduce #nancial 
costs. Examples include:
• !e evaluation of hydrogen and bio-based alternatives as reduc-

tion agents
• Switching to fossil free fuels for process heating
• Installing heat recovery where not yet installed
• !e investigation of carbon capture solutions
• Fossil free transport solutions
• Energy e$ciency program

Overcoming major challenges
Major challenges include decarbonizing Boliden’s smelter processes 
by #nding alternatives to the fossil fuel reducing agents currently 
used by smelters throughout the Smelter Business Area. To meet 
Boliden’s climate objectives, alternative low-carbon processes 
are required, which would require signi#cant innovation and 
investment. Boliden has both the R&D capacity to develop the 
innovative solutions required, and the willingness of the company’s 
management to invest in low-carbon solutions that make long-
term #nancial sense.

!is approach to di$cult challenges ensures that Boliden is 
well-positioned to achieve its objective of becoming the preferred 
supplier of metals for a sustainable society – with all the business 
and societal bene#ts this entails. 

Supply agreement for fossil-free energy
Boliden has a long-term electricity supply agreement for  fossil-free 
energy from two wind power developers. !e agreements involves 
annual electricity deliveries totaling 900 GWh in  Sweden and 
500 GWh in Finland. !e wind farms will be developed close to 
Boliden’s operations in Sweden and in Finland.
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SUSTAINABILITY TOPIC: WATER

 303–1"  Interaction with water as a shared resource
Boliden’s operations are located in areas where there is no 
scarcity of water, and no water sources are signi#cantly a&ected 
by the water withdrawal by Boliden’s operations. Boliden aims, 
nonetheless, to reduce both its consumption of freshwater and the 
discharge of used water. It is important to have a good under-
standing of current and future water use. Water risk assessments 
are undertaken regularly to evaluate potential impact on the 
business, operations, revenue or expenditure.

 303–2"  Management of water discharge-related impacts
In mining, water is typically used in mineral processing and 
slurry transport, while in smelting, it is used for cooling and gas 
cleaning purposes. Boliden’s operations do not re-use water from 
other organizations, but in Harjavalta and Kokkola, wastewater 
from adjacent operations is ducted into Boliden’s wastewater 
treatment plants for treatment before being discharged to recip-
ients. !ese volumes are included in the reported data from the 
units. All water volumes are based on data from 'ow meters.

Water recycled and reused 
(million m%) 2018 2019 2020

Recycled volume 891) 114 206

Percentage of water recycled 38%1) 46%1) 58%

1) Adjusted calculations.

 303–3"  Water withdrawal 
!e water volumes are measured and/or calculated for each site by 
the use of 'ow meters and/or the monitoring of pump operating 
data. 

Total water withdrawal by 
source (million m%) 2018 2019 2020

Surface water (sea) 80 74 80

Surface water (inland) 46 391) 44

Groundwater 16 15 19

Collected rainwater 1 1 1

Municipal water 2 2 2

Total water withdrawal 145 132 147

1) Adjusted calculations.

 303–4"  Water discharge
Discharges to water derive from dams and tailings ponds at the 
mines, and from water treatment plants and the collection of sur-
face water at smelters and mines. Boliden’s smelters account for 
approximately 80% of metal discharges to water. Boliden’s mines 
account for approximately 70% of the Group’s nitrogen discharg-
es with the nitrogen generated mainly from the use of explosives 
and their handling. 

Ensuring e$cient and stable operations at water treatment 
plants and recirculating the process water as much as possible 
are important parts of reducing discharges to water. Boliden’s 
operations include purifying process water as well as a signi#cant 
amount of the rainwater that falls within the industrial areas. 

Once the water-treatment processes are completed, the smelters 
discharge their water into the sea while the mines discharge the 
water into rivers and lakes. !e water discharged to recipients is 
monitored to ensure that levels of pollutants are within the qual-
ity standards stipulated in the environmental permit. Accredited 
laboratories, both internal and external, are used to analyze 
samples taken on site. 

Water discharge 2018 1) 2019 2020

Metal discharges to water, 
metric tons (me-eq) 61 51 37

Metal discharges to water, 
metric tons (mass) 14 15 12

Nitrogen /N-tot/ to water 
metric tons (mass) 240 228 201

1) Updated model for calculation of metal equivalents, based on the framework 
for Natural Capital Protocol

Discharged water volume 
(million m&) 2018 2019 2020

To wetland 0 0 0

To inland surface water 55 43 47

To sea surface water 78 66 85

To municipal treatment 
plants 0.03 0.03 0.03

Total 133 109 132

 303–5"  Water consumption
!e water consumption of Boliden is calculated from the dif-
ference between the total water withdrawal and the discharged 
water volume of Boliden’s sites. 

Water consumption  
(million m%) 2018 2019 2020

Total water withdrawal 145 132 147

Discharged water volume 133 109 132

Water consumption 12 23 15
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SUSTAINABILITY TOPIC: BIODIVERSITY

Biodiversity is a basic precondition for life on Earth – including 
for humans. Studies show that over half of the world’s BNP, is 
wholly or partly dependent on nature and ecosystem services. At 
the same time, biodiversity is declining at a dramatic pace as a 
consequence of human activities. However, there are great oppor-
tunities to reverse the downward trend in biodiversity. Boliden’s 
overall goal is to contribute to increased biodiversity by 2030 in 
all regions where we operate.  

!e following measures to work  proactively for biodiversity net 
gain have been identi#ed: 
1. Create social bene#ts by supporting the Sustainable Develop-

ment Goals.
2. Gain access to land through environmental permits 
3. Meet owners’ demands 
4. Meet clients’ demands 
5. Meet stakeholders’ expectations 
6. Attract and retain competent sta& 
7. Gain society’s acceptance 
8. Minimize risks 
9. Facilitate business planning and increase the rate of innovate

Boliden’s operations shall be sustainable through the entire value 
chain from prospecting, during production, through to post- 
treatment, and in a long-term perspective after completion of 
post- treatment. Boliden takes responsibility for the impact of our 
operations and works pro-actively to minimize losses of biodiver-
sity and ecosystem services, and to enhance ecosystems.

Working according to the mitigation hierarchy involves 
systematically working with biodiversity based on the following 
steps:
• Firstly, avoid impact if possible
• Secondly, minimize impact that cannot be avoided with 

 mitigation measures
• !irdly, restore impacts by, for example, environmental 

 remediation.
• As a fourth measure, o&set the impacts caused and strive 

toward creating a net gain for biodiversity

More information available in the Annual and Sustainability 
Report on page 19.

Collaboration with stakeholders 
Boliden’s work builds on an understanding of and collabora-
tion with other industries and stakeholders. !is means that we 
initiate respectful cooperation and relations with local society. 
!rough close dialogue and the exchange of knowledge, we 
strive towards creating a net gain for biodiversity and ecosystem 
services.

 304–1"  Operational sites in, or adjacent to, protected 
areas and areas of high biodiversity values

Sites located in or adjacent to protected areas can be found in the 
table below. Boliden has collected data regarding to the operation 
areas that are located in the vicinity of conservation areas and 
their possible impacts. Based on data, four of Boliden’s #ve smelt-
ers are located in the vicinity of conservation area: 

1. Boliden Bergsöe is located close to two di&erent conservation 
areas (Gråen 25 ha, Saxåns mynning-Järavallen 1 956 ha). !e 
distance from closest border to smelter area is about 2 km.

2. Closest conservation area of the Harjavalta smelter is the 
 Natura 2000 – Pirilänkoski. !e total protected area of 
Pirilänkoski is 146 ha and the distance from closest border of 
smelter area is about 2 km.

3. Boliden Kokkola is located in the vicinity of a Natura-2000 
area. !e conversation area covers 236 ha.

4. Boliden Rönnskär is located close to a Nature reserve (birds). 
!e total area of conservation area is 1 530 ha.

At Odda, the closest conservation area is the Folgefonna National 
Park (glacier), which is located at such a distance that it is consid-
ered to be insigni#cant.

Sites Operation Country Size, ha
Protected 

areas

Aitik Mine Sweden 8,332 Yes1) 2) 

Bergsöe Smelter Sweden 13 Yes2)

Boliden Area Mine Sweden 5,447 Yes2)

Garpenberg Mine Sweden 1,447 No

Harjavalta Smelter Finland 534 Yes2)

Kevitsa Mine Finland 1,420 Yes1) 2) 

Kokkola Smelter Finland 340 Yes2)

Kylylahti Mine Finland 653 Yes1) 2)

Odda Smelter Norway 40 No

Rönnskär Smelter Sweden 153 Yes2)

Tara Mine Ireland 885 Yes2)

Old mining areas 
and forests – Sweden 5,551 Yes1) 2) 3)

1) Protected area within the Boliden operation area
2) Protected area adjacent to Bolidens operation (closer than 5 km)
3) Protected area partly within the Boliden operation area
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 304–2"  Signi!cant impacts of activities, products, and 
services on biodiversity
Boliden’s impacts on biodiversity are above all related to land use 
in current or abandoned operations. As of December 31, 2020, 
Boliden owned or controlled 24,800 (23,600) ha of land in con-
nection with existing operations, in areas adjacent to existing or 
former operations, or in other areas of interest for exploration. 

Most of Boliden’s operations are located in areas where mining 
or smelting activities have been carried out for anything between 
several decades and several hundred years. Some of the older 
mining and industrial areas are from a time when environmental 
legislation did not exist and knowledge levels were much less de-
veloped. !is makes it di$cult to determine an original baseline, 
and to quantify the  long-term impact of the activities. 

For every operation there is a permit process. During the 
environmental permitting process, it is important to evaluate the 
best possible location in relation to natural value and to assess the 
possible impacts on biodiversity. 

When an operation is closed, the area is rehabilitated with 
objective to reestablish biodiversity and ecosystem services. 
Boliden always ensures that the areas occupied by smelters and 
mines can be reclaimed after the operation’s closure. Closure and 
remediation plans, including biodiversity aspects, are according 
to Boliden standards developed for every operational site that is 
going to close.

Compensation measures are developed during the permitting 
process of new operations that risk causing a loss of  biodiversity 

 304–3"  Habitats protected and restored 
All land and forests owned or leased are managed in forest man-
agement plans. Protected areas and discoveries of protected and 
listed species are registered and described as well as areas with high 
value forest for future development to raise the ecological value of 
the site. None of the operational sites, are considered to be in high 
biodiversity areas.

For new mining projects a speci#c inventory of natural value is 
always carried out early on in the project to enable development 
of the project according to the mitigation hierarchy.

All inventories and how the project development has proceeded 
according to the mitigation hierarchy are described in the appli-
cation for an environmental permit.

Examples of Boliden’s habitat restoration projects
Boliden is working together with di&erent partners to restore 
a number of habitats. !is includes a collaboration with the 
 Swedish University of Agricultural Sciences (SLU) to monitor 
and assess projects for ecological compensation and reestablish-
ment of habitats for reindeer winter grazing

Boliden has initiated one of Sweden’s most comprehensive 
research projects investigating ecological compensation in 
collaboration with the SLU. Two areas totaling 837 hectares 
around Boliden’s Aitik mine are part of the compensation work. 
!is has involved #nancing a PhD student in 2020 to analyze the 
results of Boliden’s ecological compensation work around Aitik. 
A variety of wood fungi and insects including some rare species 
have been transferred by relocating their dead wood habitats and 
then continuing to monitor them. !e study is also looking if the 
transfer of these species has led to increased bird populations in 
the new habitats. Hiking trails have also been created.

Another project is the abandoned mining site of Näsliden, 
which has created ecological and social added value together with 
local residents. As part of its remediation work, Boliden not only 
improved the site’s biodiversity, but also created a meadow that 
can be used for recreational activities by the local community.

 304–4"  IUCN Red List species and national conservation 
list species with habitats in areas affected by operations
Boliden continues to monitor and manage the areas that have 
been reclaimed for an indeterminate period of time, and this may, 
if necessary, entail implementing additional measures in already 
reclaimed areas. Where appropriate, reclamation is done in part-
nership with a&ected landowners.

!ere are various types of protected areas in the vicinity of the 
majority of Boliden’s mining operations, such as wildlife and 
plant sanctuaries, key biotopes, protected waterbodies, nature 
reserves, and Natura 2000 areas. 

A list of prioritized reclamation objects has been prepared, 
which is updated on the basis of the results of studies showing 
changes in the status of the respective objects. Additional meas-
ures may include anything from measures designed to improve 
dam safety, environmental performance, water treatment, 
improved biodiversity planting or the installation of bird nests, 
water treatment, planting, or the installation of nesting boxes for 
birds. Boliden’s interventions in older abandoned mining areas 
are often aimed at complementing the old techniques with new 
and improved methods.

Habitats  
restored Type of activity Size, ha Start End

Långsele Reclamation work 5.5 2018 2022

Gillervattnet Reclamation work 300 2014 2023

Näsliden Reclamation work 7 2015 2020

Stekenjokk Reclamation work 5 2019 2020

Old Forests  
Aitik

Ecological  
compensation 837 2017 2022

 MM1"  Amount of land disturbed or rehabilitated
Boliden owns and holds licenses over large areas of land. 
Reclamation of mining areas that have reached the end of their 
productive lifespans are part of Boliden’s operations and respon-
sibility. !e reclamation programs are designed to minimize 
impacts on the surrounding environment and to add value for 
biodiversity and ecosystem services. Boliden has made ongoing 
provisions of funds for the future rehabilitation. At the end of 
2020, a total of SEK 5,134 (5,086) million had been allocated 
for future reclamation of mining areas and smelters. Rehabilita-
tion e&orts currently focus on old mine sites.

Land management (ha) 2018 2019 2020

Total land holding 23,100 23,600 24,800

Disturbed and not yet  
rehabilitated (opening balance) 6,881 7,050 7,217

Disturbed in the reporting period 217 168 61

Rehabilitated in the reporting period 48 1 39

Disturbed and not yet  
rehabilitated (closing balance) 7,050 7,217 7,229
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New mines and the expansion of existing businesses 
!e establishment of new mines and the expansion of existing 
businesses require access to land. !e aim is to have the mini-
mum possible impact on biodiversity. Boliden’s operations shall 
be sustainable throughout its operations – from prospecting and 
production to post-processing, and in the long-term. Most of the 
company’s mines are located in rural areas. !e exception is Tara 
Mines, which is located near the community of Navan in Ireland. 
Boliden’s smelters are all located in industrial areas adjacent to a 
community and close to the coast. Boliden takes responsibility 
for the impact of its business operations and works proactively on 
the loss of biodiversity and ecosystem services. In practice, this 
means that Boliden not only avoids or minimizes the negative 
impact, but also adds or creates new ecological value. !e work 
is based on the four steps of the so-called harmless hierarchy: 
avoidance, minimization, restoration and o&setting.

Natural and cultural values are inventoried in an Environmen-
tal Impact Assessment (EIA) early on in the permitting processes 
for new projects or changes in existing operations. 

During operations, di&erent types of monitoring programs are 
set up, both according to permits and voluntarily. For example, 
the programs involve the evaluation of #sh, algae in water and 
mosses, berries, fungi, reindeer grazing species, moor frogs, 
smews and tufted ducks. Ecological rehabilitation and compen-
sation are ongoing in several operations.

!e majority of Boliden’s acreage in northern Scandinavia 
is adjacent to reindeer grazing land and Boliden prioritizes in-
depth dialogues with representatives of the reindeer industry to 
ensure their interests are taken into consideration. !is may, for 
example, entail ensuring that the reindeer herds can roam freely 
between grazing areas, or that grazing land is, as far as possible, 
maintained in an undisturbed condition and that the lichen and 
plants on which the reindeer feed are included in the 'ora planted 
when areas are reclaimed. 

Boliden owns land and forests and practices  responsible 
 forestry, as de#ned by the Forest Stewardship Council 
(FSC®(COC-000122). !is includes promoting and protect-
ing biodiversity and creating environmental and social values. 

Value

Exploitation

LOCALIZE DESIGN

Boliden has assigned approximately 10% of its productive 
forested land for nature conservation. !is area is partly protected 
through the establishment of nature conservation area, key habi-
tats and habitat-protected areas, and partly managed to promote 
nature-conservation interests. !e areas protected by Boliden 
mainly comprise older forests, wetland, and areas dominated by 
deciduous forest. Over time, some of the older forests are becom-
ing more and more primeval. In areas dominated by deciduous 
forest, forestry is conducted in a way that prioritizes deciduous 
tree species. On the productive forested land, Boliden manages 
the forestry from a landscape ecology perspective. 

In previous years, the Group’s forestry management in these 
areas has included prescribed felling, which is intended to bene#t 
deciduous wooded pastures, and controlled burning in order to 
promote certain species and biological diversity. By adapting for-
est management in areas used for outdoor recreation, social value 
is created and maintained. Boliden’s ambition is for the wildlife 
on its land to be in harmony with forestry, hunting, and other 
public interests. Current long-term plans extend for at least ten 
years and include remediation, planned measures, and allocated 
funding for a number of abandoned mines. Boliden is constantly 
working to develop new options for restoring impacted ecosys-
tems and to identify opportunities to compensate for impact 
through o&seting.

Boliden’s operations take advantage of exploration, mining, en-
richment and transport. Boliden consequently conducts ongoing 
work designed to minimize the social and environmental impact.

SUSTAINABILITY TOPIC: AIR POLLUTION EMISSIONS

 305–7"  Signi!cant air emissions 
Other signi#cant air emissions deriving from Boliden’s opera-
tions are nitrogen oxides (NOx), sulfur oxides (SOx), metals, 
and dust. !e most common of the sulfur oxides (SOx/SO%) is 
sulfur dioxide, and Boliden generally uses the expression ‘sulfur 
dioxide’ to describe this emission. !e #gures for sulfur dioxide 
and NOx disclosed in the table are the direct measured emissions 
from sources at Boliden’s smelters. !e #gures for metals and 
dust include direct-measured emissions from smelter stacks, but 
exclude di&use emissions. 
Deposits and runo& of, among other things, sulfur, nitrogen 
and metals are measured and followed up on from our sites. !e 
sulfur deposition and the total deposition of acidifying  substances 
have counted as hydrogen ions, as well as the deposition of 
 inorganic nitrogen have been reduced over the years.

Di&use emissions are generated at both mines and smelters 
and the environmental impact is due to dust particles containing 
metals being dispersed by the wind. All operations are working 

systematically to reduce particle emissions to air, e.g. by enclosure 
of dust-generating equipment and by salting and watering roads. 
!e di&use emissions are monitored, but are di$cult to quantify 
in an aggregated manner. 

Emission Reduction Efforts
Boliden’s e&orts to reduce emissions are based on an overall 
analysis of the environmental impact. !e impact and risk as-
sessments are revised on a regular basis, as are the measures to be 
taken. !e work is controlled and conducted by each individual 
Business Unit, as local circumstances may di&er. Follow-up at 
Group level is conducted on a monthly basis.

Sulfur dioxide emissions to air are mainly attributable to gases 
generated during the smelting processes at the Harjavalta and 
Rönnskär copper smelters. !e amount of sulfur dioxide emitted 
during the process depends on factors such as process stability, 
the e$ciency of gas cleaning systems, and the amount of sulfur in 

Boliden Sustainability Index 2020

  | 33

Introduction                          Governance                          Economic                          Environment                          Social                          Content Indexes



raw materials. !us, one way of reducing emissions is to maintain 
a stable smelting process and to conduct ongoing, e&ective main-
tenance work and process control. !e monitoring and control 
of abatement systems for e&ective gas cleaning is important work 
and is carried out continuously. 

!e SO% emissions to air increased slightly during 2020 at 
Boliden Smelters since more materials with sulfur content was 
used in the smelting processes.  !is is a result of Covid-19 where 
access of electronic scrap has been lower during the year. !e 
metal emissions to air have decreased due to improved #ltration 
techniques at the Smelters. For example, Rönnskär started up a 
new air #ltration facility during the spring, for example #ltrating 
more lead emissions from the copper anode casting.

Emissions to air are mainly based on the periodic monitoring 
in accordance with applicable national standards. Emissions from 

fuel are calculated using the fuel properties data provided by the 
supplier. Accredited laboratories, both internal and external, are 
used for the analyses of samples taken on site. 

Emissions to air (metric tons) 2018 1) 2019 2020

NOx 450 450 530

SO$ 7,720 6,240 6,310

Particulate matter 181 164 158

Metal emissions to air (me-eq) 74 69 60

Metal emissions 1) to air (mass) 19 26 19

1)  Updated model for calculation of metal equivalents, based on the framework 
for Natural Capital Protocol

SUSTAINABILITY TOPIC: WASTE AND RESOURCE USAGE

 306–2"  Waste by type and disposal method 
Boliden has developed processes to extract as much value as 
possible from the material streams at mines and smelters. Some 
hazardous waste is sent for disposal or stabilization, in some cases 
to land#ll and deep repository. 

Correctly processed waste can be turned into valuable products. 
Some of the process residues generated are sent to another Boliden 
site for metals recovery or #nal deposition. What is considered 
waste for one operation can often constitute a raw material for an-
other. Appropriately handled, the trade in waste and by-products 
can be of bene#t to society by increasing overall resource e$ciency. 
Boliden works continuously to identify internal and external recy-
cling or land#ll solutions for any process wastes generated. Boliden 
receives signi#cant amounts of waste from external parties for 
recycling, construction purposes or safe deposition in land#lls.

!e export of waste to land#ll or for recycling is extensively 
regulated. Boliden has also developed procedures for monitoring 
and following up on the receiving party’s processing operations to 
ensure that their waste processing is acceptable from a health and 
environmental perspective. 

!e secondary raw materials for Boliden smelters, such as 
electronic scrap and waste batteries, contain plastics that are 
incinerated in the process. !e incineration of the plastics serves 
as a reducing agent in the metal production. !e excess heat from 
the process is used for district heating.

During 2020, an additional amount of 624,000 metric tons 
of non-hazardous process waste was treated externally due to the 
closing of the Kylylahti mine. !is involved old machines being 
recycled.

Waste by type and  disposal 
method (metric tons) 2018 2019 2020

Hazardous waste, total 869,000 886,000 961,000
Land"ll (storage)

Internal 843,000 861,000 930,000

External 1,800 2,600 1,500

Recycling 24,000 22,000 30,000

Non-hazardous waste, total 279,000 249,000 207,000
Land"ll (storage)

Internal 222,000 175,000 117,000

External 2,200 2,200 2,300

Recycling 55,000 72,000 87,000

 MM3"  Waste types and disposal methods including over-
burden, rock, tailings and sludge, and their associated risks 
Boliden processes a number of di&erent metals and substances that 
are both toxic and environmentally harmful. Mining and smelting 
operations generate residual waste consisting of waste rock, tail-
ings, slag, sludge, and dust. !ere is considerable awareness of the 
importance of waste issues within the Boliden Group, e.g. waste 
sorting, signi#cant recycling of process residues and scrap, good 
reporting procedures and ongoing waste projects. Boliden’s wastes 
are managed in accordance with the EU Directive on the Land#ll 
of Waste and the Mining Waste Directive. Waste rock dumps are 
covered continuously, in order to prevent weathering and leaching. 
Boliden’s mine waste is handled in accordance with applicable 
environmental permits that specify how and where it may be stored 
and how it shall be covered and reclaimed. 

Extensive monitoring programs are in place to ensure a high 
level of dam safety and several measures to increase dam safety 
have been #nalized or are in progress. Boliden is responsible 
for around 40 dam facilities in Sweden, Norway, Finland and 
Ireland. !ey are used or have been used to deposit tailings or for 
other water management. !is #gure includes both  operational 
and decommissioned facilities. Dam facilities are managed 
according to mining industry guidelines for dam safety.
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Waste rock tonnage is based on calculations of volume and 
density. Tailings are based on calculations of tonnage of ore 
minus tonnage of concentrate output.

Tailings result from underground mining operations, such as 
from the concentrator, and are to a certain extent used as back-
#ll – both as reinforcement and to reduce the amount of tailings 
above ground. Some waste is sent for #nal storage in under-
ground facilities. 

Waste from extractive 
industries (metric tons) 2018 2019 2020

Reuse (back"lling)

Waste rock 8,892,000 8,887,000 9,183,000

Tailings 3,182,000 3,174,000 2,870,000

Waste rock (dumps) 49,619,000 50,180,000 48,215,000

Sold waste rock 5,400 5,900 14,000

Tailings management 
 facility 48,844,000 51,677,000 52,843,000

Waste rock from underground mines that is directly used for 
back#lling is not considered to be waste and should not be report-
ed as waste. 

!ere are no statistics available for overburden as it is seldom 
that any overburden exists. Sludge that is not reused in the pro-
cess accounts for an insigni#cant percentage of either hazardous 
waste or non-hazardous waste, depending on its properties.
In the beginning of 2021, the construction of the 750 m SEK 
investment in a new leaching plant at the Rönnskär site will be 
completed. !e plant will enable waste material that has been 
stored at the site since 1975 to be reprocessed. !e 460,000 met-
ric tons of waste material currently held will decrease to 220,000 
metric tons. !e remaining 220,000 metric tons will be stored 
in a deep underground repository, located under the Rönnskär 
smelter plant. !e deposition of waste material in the repository 
commenced in 2021. !is is a globally unique solution. It is the 
only place in the world where a deep underground repository 
shares a site with a smelter. Boliden has no organic waste material 
other than small amounts from canteens, which are sent for 
municipal treatment. 

Boliden does not practice deep well injection or waste 
 incineration.

Safe and responsible Tailings management
!e International Council on Mining and Metals (ICMM), 
the United Nations Environment Programme (UNEP) and the 
Principles for Responsible Investment (PRI) conducted a review 
and launched a global industry standard on tailings management 
in August 2020.

Boliden’s position regarding the implementation of the Global 
Industry Standard on Tailings Management is that all Boliden’s 
facilities with ‘Extreme’ or ‘Very high’ potential consequences 
will be in conformance with !e Global Industry standard on 
Tailings Management within three years of today, and all other 
facilities within #ve years. A Gap analysis has been caried out 
during 2020 to de#ne where Boliden needs to improve and to de-
#ne action to reach its commitment. During 2020, large invest-
ment projects related to tailings management commenced and 
continued – both to enhance our operations and minimize risk. 
For example, our mine sites have increased their tailings storage 
capacity with planned dam uplifts and liquefaction assessments 
have been performed in accordance with current standards to 
minimize risks.

More information available in the Annual and Sustainability 
Report on page 23.

 306–3"  Signi!cant spills 
A total of 33 (37) moderate (more than 150 liters) oil and/or diesel 
spills, were reported from Aitik, Boliden Area,  Kevitsa and Tara. 
All spills occurred within the site area, were immediately sanitized 
and any contaminated soil was excavated. !ese events have not 
entailed any signi#cant environmental impact or caused lasting 
harm to the surroundings. Investigations have been conducted 
in conjunction with all of the incidents in order to ascertain the 
causes of the spills and, wherever possible, to implement measures 
that avoid similar instances from happening in the future.

 306–4"  Transport of hazardous waste 
Processing of intermediate and waste products is a natural part of 
Boliden’s value chain in order to maximize metal recovery levels. 
In some cases, however, hazardous waste is sent for disposal or 
stabilization, and/or to external land#ll and deep repository. 
During 2020, 9,200 (9,200) metric tons were sent for external 
use, treatment, recovery or disposal. 
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SUSTAINABILITY TOPIC: ENVIRONMENTAL COMPLIANCE

SUSTAINABILITY TOPIC: BUSINESS PARTNER ENVIRONMENTAL ASSESSMENT

 307–1"  Non-compliance with environmental laws and 
regulations 
Boliden was not subject of any signi#cant corporate environmen-
tal #ne during 2020. One minor corporate environmental #nes 

 308–1"  Percentage of new suppliers that were screened 
using environmental criteria 
Boliden has identi#ed both environmental and social topics as 
material sustainability topics. !e integrated handling of these 

was charged at 50 000 SEK due to a discharge of metals to water 
in the Rönnskär smelter during Q3 in 2019. 

in Boliden’s Evaluation of Business Partners processes is further 
explained in the GRI 414 section of this report. 

Principle 7: Boliden should support a precautionary 
 approach to environmental challenges.
Boliden’s environmental commitments are based on the 
 company’s values and driven by the need to reduce environmental 
impact. Boliden strives to maximize the environmental bene#t 
in relation to the resources invested. Legal requirements and 
Boliden’s commitments shall always be met. 

Principle 8: Boliden should undertake initiatives to promote 
greater environmental responsibility.
Boliden provides metals and related products to achieve the 
 environmental goals of modern society, including climate  action 
and e$cient energy use. Boliden strives to minimize the use of 
resources such as land, water and energy. Boliden operates in a 

manner that reduces the impact on the surrounding communities 
from active and closed operations. Performance and examples are 
presented in the Annual and Sustainability Report as well as in 
this Sustainability Index.

Principle 9: Boliden should encourage the development and 
diffusion of environmentally friendly technologies.
Boliden systematically works with continuous improvements 
and innovations and its operations shall implement and maintain 
environmental management systems according to ISO 14001. 

Boliden strives to e&ectively reuse and recycle Materials and 
develop solutions for valuable Materials to #nd their way back 
into the economy.

ENVIRONMENT – PART OF UN GLOBAL COMPACT
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CASE STORY: 

Nature cleans wastewater
The Boliden Tara mine in Ireland was one of the "rst 
in the world to successfully demonstrate the poten-
tial to remove heavy metals while simultaneously re-
ducing sulfate and nitrogen concentrations through 
an Integrated Constructed Wetland (or ICW). 
 
“ICW’s mimic natural wetlands but in a con"ned, 
monitored and controlled setting,” says Ailish 
 McCabe, Environmental Engineer at Boliden Tara. 
The processes require little or no chemicals and 
very little maintenance. The pilot scale project has 
been running for two and a half years. 
 

Constructed wetlands can do more than provide 
effective water treatment. Over time the ICW 
develops and the environment provides the ideal 
conditions, attracting a variety of new species and 
the area becomes a self-sustaining, biodiverse habi-
tat. Another area attracting a lot of interest is the 
ability of wetland to potentially sequester carbon 
and become a carbon sink.

Wetland at Boliden Tara mine in Ireland
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