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Abstract

Amidst a surge in global demand for materials driving the green transition, this thesis investigates how
policymakers can best ensure sound environmental performance in the Swedish mining industry following
unexpected mine closures. Current Swedish financial assurance mechanisms, intended to operationalize
the Polluter Pays Principle, are hampered by unclear criteria and a focus on individual sites rather than
cumulative environmental impacts, creating uncertainty and adversely impacting the outcome of the
instrument. This research addresses how to account for unanticipated effects in financial assurance design
to incentivize sound environmental performance in the Swedish mining industry, a topic lacking dedicated
research to date. Employing a convergent, mixed-methods approach that integrates data within a
distributive justice framework, the study evaluates current Swedish financial assurance, draws practical
insights from South Africa's rules-based assessments, and theoretically examines alternative designs of
assurance such as bonds, mutual guarantee funds, and insurance. Data sources include literature, interviews
with stakeholders in Sweden and South Africa, one case study, and primary data in the form of
environmental permits and associated securities for the mines currently operating in Sweden. Findings
reveal that negative externalities and information asymmetries undermine the current system’s ability to
incentivize environmental protection. The research suggests that clear, standardized metrics for assessing
financial assurance requirements and strengthened enforcement are needed. This research has implications
for improving financial assurance design in Sweden, emphasizing a balanced approach accounting for
historic challenges while integrated into overall government sustainability aims. Further research could
explore cross-sector analyses, consider alternative theoretical designs, and conduct longitudinal studies
examining the long-term effects of varying financial assurance levels on local communities.

Keywords: mine closure, financial assurance, environmental protection, distributive justice, Sweden,
South Africa
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Executive Summary

Introduction

Currently, the mineral market is rapidly evolving due to the green transition, fueled by global efforts to
mitigate climate change. Recognizing that Europe is a net importer of mineral inputs and products needed
to electrify its societies, utilizing about a quarter of the world’s raw materials, the European Union has
introduced the Critical Raw Materials Act (2024/1252) to boost the production, processing, and recycling
of raw materials among its member states. The European Union's dependence on the importation of raw
materials results in a spatial displacement of environmental burdens, transferring these liabilities to external
jurisdictions. Considering the path dependency of metals remaining embedded in society for decades to
come, political pressure to expand mining operations within the Union is likely to grow for member states
with substantial mineral deposits or mining sites, such as Sweden. The thesis acknowledges the
environmental risks involved, especially the possibility of sudden mine closures that could give rise to
significant environmental liabilities, focusing on effective financial assurance mechanisms — crucial for
mitigating these risks, safeguarding both environmental integrity and public finances. Accordingly, it
evaluates Sweden's current financial assurance system within the Environmental Code (SES 1998:808),
and explores potential alternative designs, drawing from historical, theoretical, and practical perspectives.

Problem Definition

The Swedish Environmental Code (1998) mandates the provision of financial assurances, known as
‘securities’, for all sanctioned mining operations. However, extant shortcomings within this regulatory
framework persist, most notably an insufficient total security pool, and persistent challenges in calculating
the size of the assurance as well as the form of assurance that is to be accepted.

Aim and Research Question

To date, limited research exists on financial assurance mechanisms in the Swedish mining industry. This
thesis aims to inform policymakers about designing effective financial assurance mechanisms for the
Swedish mining industry following unexpected mine closures. To this end, the thesis addresses the
following central research question: How can policymakers account for unanticipated effects when
determining the financial assurance mechanism suitable to incentivize sound environmental performance
following the unexpected cessation of activities in the Swedish mining industry? This is achieved through
two research objectives: (1) delineating the relative strengths and weaknesses of various design alternatives
in incentivizing sound environmental performance following mine closure in Sweden as well as (2)
exploring the main points of conflict and convergence among various stakeholder groups when
considering various design alternatives in incentivizing sound environmental performance following mine
closure in Sweden.

Research Design

This thesis was conducted as a theory-driven evaluation employing a convergent, mixed-methods
approach to address the research question and objectives, integrating quantitative and qualitative data
within a theoretical framework of distributive justice. The Rational Policy Analysis Model provides a
guiding structure, systematically incorporating the existing academic and grey literature, data collected
through semi-structured interviews with key stakeholders in Sweden and South Africa, as well as an
instrumental case study examining the South African financial assurance mechanism. The data collection
also included primary numerical data obtained from the Swedish County Administrative Boards and the
South African Department of Mineral Resources and Energy. This methodological design facilitates the
identification of inherent strengths and weaknesses across various financial assurance designs while
explicitly exploring points of conflict and convergence among relevant stakeholder groups.
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The decision to include a case was guided by the evaluation literature, recognizing the need to develop
alternative designs to the intervention under review by considering historical, theoretical, and practical
examples. Since Sweden does not have an alternative design for the mining sector to draw on, the decision
was made to examine the design of another jurisdiction. The case of South Africa was selected by
considering the world's largest mining countries based on volume, with South Africa emerging as a
promising example since the nation is not primarily involved in extracting mineral fuels but is recognized
as a leader in extracting transition metals. It is among the top producers of Platinum Group Metals, has a
centralized structure governing its mines, and has adopted an alternative assurance design when compared
to Sweden.

Findings and Analysis

An analysis of the Swedish financial assurance system reveals a series of ambiguities, a relative dispersion
of relevant provisions throughout the Environmental Code (1998), and a conspicuous absence of clear
guidance on critical elements, such as the appropriate security size and its requisite scope of coverage. The
current system’s reliance on case-by-case evaluations engenders the potential for subjectivity and
inconsistency in implementing and enforcing environmental regulations. A comparative analysis with the
regulatory framework of South Africa underscores the potential for transparent requirements and a rule-
based assessment methodology to enhance environmental protection outcomes. The experience in South
Africa further emphasizes the critical importance of robust and adequately resourced enforcement
mechanisms.

Collective financial assurance mechanisms, such as mutual guarantee funds and insurance instruments, are
deemed unsuitable for the Swedish context due to the limited number of market actors and the potential
to exacerbate moral hazard dynamics. Alternative individual provisions, particularly bonding instruments,
offer potential benefits, including increased risk transfer and associated cost savings. However, these
provisions also engender several salient challenges related to strategic bankruptcies and the effective
management of long-term care and maintenance issues.

Discussion and Conclusion

The research findings do not support the implementation of a singular, universally applicable regulatory
solution. Instead, the most appropriate design hinges critically on specific contextual factors, including the
type of mining operations, the affected area's environmental composition, the operatot's financial capacity,
and broader political and societal interests. It also suggests clear and specific standards aided by strong
enforcement. Enhanced accountability can also improve the system and enhance trust among stakeholders
involved in the process. The findings also recognize the business case for sustainable mining practices,
including enhanced reputation, access to capital, reduced remediation costs, and potential for secondary
extraction from existing waste piles and tailings.

This thesis concludes that the Swedish financial assurance system has proven inadequate for effectively
addressing environmental risks, resulting in financial burdens on state and local communities. The Critical
Raw Materials Act is likely to require an increase in mines, with the potential risk of additional
environmental stresses if the amended legislation does not lead to a different outcome. Thus, there is a
need for consideration not only from a regulatory perspective but also in light of the challenges faced by
the industry.

Future Research

Future research should explore cross-sector analyses, alternative theoretical designs, and their applications
to other sectors. Longitudinal studies are also recommended to examine historical mining sites,
remediation efforts, and their lasting effects on local communities.
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Terminology
Bulk Metals
Collateral Bond

Critical Raw Materials

Crowding-Out Effects

Cut-Off Grade

Demand Guarantee

Discounting

Direct Monetary Policies

Include Aluminum (Al), Copper (Cu), and alloy steel. (SOU 2022:56)

Encompass a range of financial instruments, including letters of credit,
certificates of deposit, cash, and real estate. Mining companies that use collateral
for bonding typically opt for letters of credit to avoid the substantial capital
investment required for a collateral bond. These bonds are considered a last
resort, used when self-bonding is not feasible and obtaining surety bonds is
either challenging or comes with complex conditions. (Yonk, Smith, & Wardle,
2019)

Include 34 materials, among others, Chromium (Cr), Cobalt (Co), Copper (Cu),
Graphite (G), Lithium (Li), Manganese (Mn), Molybdenum (Mo), Nickel (Ni),
Silicone (Si), and Zinc (Zn) and various Rare Earth Elements (REEs), sce
footnote 2. (Geological Survey of Sweden, 2024c)

An economic concept that describes situations in which an increase in one type
of spending may lead to a decrease in another kind. For example, increases in
public expenditure can lead to a decrease in private spending. Crowding-out
effects can be either complete or partial; complete crowding-out occurs when
spending decreases by 100 percent following a rise in public expenditure. In
contrast, partial crowding-out happens when other spending declines by less
than the increase in public expenditure. (Black, 2012)

Defined as “the minimum amount of valuable product or metal that one metric ton of material
must contain before this material is sent to the processing plant.” (Rendu, 2014, p. 1). The
author (2014) further notes that cut-off grades are established by evaluating costs
and recoveries, which can depend on the minimum metal content, material
quality, or waste characteristics. This metric is crucial for assessing a mining site’s
profitability and its overall lifespan. While a high cut-off grade may boost
immediate profits, it often leads to a shorter operational life for the site.
Consequently, this could result in reduced resource efficiency, missed time-
sensitive opportunities such as boom-bust cycles, and negative socioeconomic
and environmental consequences for local communities and ecosystems.
Sometimes, cut-off grades may be limited by economic or technical performance
criteria set by financial institutions or other guarantees.

“Gives the State an wunconditional right to compensation, regardless of the underlying
circumstances. A demand guarantee is independent of the underlying legal relationship between
the parties, which means that the bank does not have to investigate whether a payment clain is
corvect. A demand guarantee may, however, require the beneficiary to specify how the principal
bas failed to fulfill bis obligations.” (RiR, 2015, p. 65) [Translation made by the author,
aided by DeepL)].

An economic principle where we assign less value to future payments or receipts
compared to those received immediately. The primary rationale behind the
practice of discounting the future lies in pure time preference, wherein
individuals or society demonstrate a preference for immediate consumption over
its delayed alternative. Additionally, various factors contribute to the discounting
of the future, including the uncertainty associated with the likelihood of a
payment being fulfilled, the potential absence of the recipient to capitalize on
the payment, and the anticipation that the recipient’s wealth will appreciate by
the time the payment is due, thereby diminishing the marginal utility of any
specified sum of money. (Black, 2012)

Enable policymakers to restrict or prohibit certain activities and impose
obligations that require specific actions. Within environmental law, examples of
direct monetary policies include general rules and regulations, standards, quotas,
licenses, and safety regulations. (Patton, Sawicki, & Clark, 2015)
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Environmental Liabilities Determined by the present value of the expenses associated with remediating
current waste volumes and decommissioning existing infrastructure throughout
the mine’s planned lifespan. In the event of bankruptcy, latent environmental
liabilities may be transferred by selling the estate’s assets to a new operator, who
will continue operations. The sale proceeds can subsequently be used for
dividend payments during bankruptcy. (SOU 2018:59)

Extractive Industry Encompasses actors that extract raw materials, including solids like coal, liquids
like petroleum, and gases such as natural gas. (Zheng et al., 2023)

Foreseen Liabilities Environmental obligations that can be anticipated, such as the development,
closure, restoration, remediation, decommissioning, and aftercare of installations
and sites. (Bradley et al., 2018)

Generative Artificial Intelligence Is defined as an algorithm capable of generating new content, encompassing
audio, code, images, text, simulations, and videos. (Kalota, 2024)

Gross Domestic Product A measurement of economic activity, defined as “be fotal market valne of all final
goods and services produced within a country in a given period (usually a calendar year)”
(Black, 2012).

Information Asymmetries An economic concept that signifies a source of market failure in which certain
parties involved in a financial transaction possess access to more or supetiot,
relevant information compared to others engaged in the same transaction.
Theorems of competitive equilibrium and Pareto efficiency are predicated on
symmetric information; participants need not possess all information but must
be equally informed or uninformed. In instances of information asymmetry,
outcomes are likely inefficient as parties with superior information will strive to
leverage this advantage for their benefit. (Black, 2012)

Large Language Models An Al tool that uses probability to anticipate and recommend the subsequent
word in a sentence. (Kalota, 2024)

Metal Fuels Consist of coking coal, lignite, natural gas, oil sands, oil shale, petroleum, steam
coal, and uranium (U). (Reichl, 2024)

Minimum Harmonization Occurs when a directive establishes baseline standards. This approach
acknowledges that some EU MS already maintain higher standards.
Consequently, EU MS can implement standards that exceed those specified in
the directive. (EUR-Lex, 2022)

Natural Language Processing Refers to computer programs that analyze or generate ‘natural’ languages
humans use. (Kalota, 2024)

Negative Externalities Arise when mining and processing result in environmental and health impacts
that adversely affect other businesses, consumers, and future generations
without being reflected in market prices, for example, during leakage of heavy
metals from tailing dams. (SOU 2022:56)

Net Present Value An economic concept defined as “[...] the sum of all discounted benefits and discounted
costs for the duration of the project.” (Patton et al., 2015, p. 261). Described differently,
it can be understood that the present value of the deposited security is
determined by discounting both current and future outgoing costs at an
appropriate discount rate. When uncertainty arises, the discount rate typically
incorporates a risk premium to account for the associated risk level. (Black, 2012)

Ore An economic concept defined by its size and quality, which dictate its mining
viability. This determines whether establishing towns and advancing machinery
further into the rock is worthwhile. As such, the shape and location of the ore
bodies influence the areas where ground movement occurs and the resulting
impact on communities. (Storm, 2014)
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Parent Company Guarantee

Performance Bond

Platinum Group Metals

Pledged Account

Primary Metals

Principle of Prior Informed Consent

Polluters Pay Principle

Positive Externality

Precautionary Principle

Rare Earth Elements

Reclamation

Rehabilitation

A form of financial guarantee in which “zhe parent company guarantees the debt or other
contractual obligations of a subsidiary.” Merton & Bodie, 1992, p. 100).

Can be compared to refundable deposits, which governmental authorities remit
to the operator following the successful completion of site restoration activities.

(Yonk et al., 2019)

Include Iridium (Ir), Osmium (Os), Palladium (Pd), Platinum (Pt), Rhodium
(Rh), and Ruthenium (Ru). (National Minerals Information Center, n.d.)

“Means that the pledgor, i.e., the mining company, pledges an amount corresponding to the
amount of the security in an account with a bank. The state, through the county administrative
board, has the right to claim the pledged anount without the pledgor’s (the mining company’s)
approval. [...]” (RiR, 2015, p. 65) [Translation made by the author, aided by
DeepL.

Newly produced materials. (SOU 2022:56)

An ethical standard stemming from the medical research field that governs
ethical standards in research. This principle is also enshrined in national
regulations through various codes of practice for individuals engaged in human
research. ‘Consent’ is considered a social contract that primarily protects the
autonomy and human rights of individuals participating in research. For consent
to be considered valid, three criteria must be fulfilled: 1. Potential participants
must be provided with relevant information to aid their decision to participate
or decline, 2. The decision must be made voluntarily, and 3. A competent person
must grant consent to do so. (Boulton & Parker, 2007)

Defined by the United Nations as “National anthorities shonld endeavor to promote the
internalization of environmental costs and the use of economic instruments, taking into account
the approach that the polluter should, in principle, bear the cost of pollution, with due regard
to the public interest and without distorting international trade and investment.” ((The Rio
Declaration on Environment and Development, 1992, art. 16).

Augmented levels of knowledge benefit other future extraction efforts.
Companies frequently underinvest in collective knowledge, which would have
enabled competitors to benefit from such advancements. Accordingly,
governmental measures should strive to enhance the collective benefits of such
knowledge, although this may diminish corporate interest in exploring novel
lands. (SOU 2022:56)

Defined by the European Union as “an approach to risk management, where, if a given
policy or action might canse harm to the public or the environment and if there is still no scientific
agreement on the issue, the policy or action in question should not be carried ont. However, the
policy or action may be reviewed when more scientific information becomes available. The
principle is set out in Article 191 of the Treaty on the Functioning of the European Union
(TFEU). [...] The precantionary principle may only be invoked if there is a potential risk
and may not be used to justify arbitrary decisions.” (EUR-Lex, n.d.).

A group of elements also known as “transition metals”, which include Cerium
(Ce), Dysprosium (Dy), Erbium (Er), Europium (Eu), Gadolinium (Gd),
Holmium (Ho), Lanthanum (ILa), Lutetium (Lm), Neodymium (Nd),
Praseodymium (Pr), Promethium (Pm), Samarium (Sm), Terbium (Tb), Thulium
(Tm), and Ytterbium (Yb). Scandium (Sc) and Yttrium (Y) are also considered
part of REEs in some contexts. (Geological Survey of Sweden, 2023a)

Aims to return landscapes to their original or viable ecological state, possibly
reintroducing native or alternative species. (Hattingh, Stevens, & Bliss, 2021;
National Oceanic and Atmospheric Administration, 2022)

Involves actions to prevent or mitigate the spread of pollutants from former
mining sites and to clean up contaminated areas, including soil and nearby water
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bodies. (Hattingh et al, 2021; National Oceanic and Atmospheric
Administration, 2022)

Remediation Often used interchangeably with remediation to refer to the closure of a site.
(Hattingh et al., 2021; National Oceanic and Atmospheric Administration, 2022)

Restoration Restoring altered landscapes and establishing sustainable ecosystems and
functioning hydrological systems, returning them to their pre-mining condition.
(Hattingh et al., 2021; National Oceanic and Atmospheric Administration, 2022)

Secondary Metals Recycled material. (SOU 2022:56)

Surety Bond Represents third-party guarantees that mining companies procure to ensure
financial reparation to the government should the mining entity fail to fulfill its
obligation of land reclamation following its operational activities. (Yonk et al.,

2019)

Unforeseen Liabilities Environmental liabilities that stem from accidents or incidents. (Bradley et al.,
2018)

Validity Defined as “7. Conformity of theoretical definition with operational indicator; 2. Absence of

bias; and 3. Measuring what we claim to measure’ (Esaiasson, Gilljam, Oscarsson,
Towns, & Wingnerud, 2012, p. 63). [Translated by the author]

Wasting Assets An economic concept that describes an asset losing value over time. In mining,
this specifically refers to the gradual depletion of ore reserves following
extraction. (Black, 2012)
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1. Introduction

The extractive industry, encompassing mines and quarries, is characterized by extensive land claims and
lifespans. (Sengupta, 1993) The industry is also associated with adverse environmental effects, disrupting
habitats for plants, animals, and humans. Mining operations also generate large waste volumes and require
the management of large volumes of water, as excavations often accumulate water if left untreated. As a
result, these industries frequently contaminate nearby water bodies with metals and pollutants. (White,
Doole, Pannell, & Florec, 2012) If not appropriately managed, this can potentially cause significant adverse
environmental effects. Metals released into the environment are not biodegradable and thus persist
indefinitely unless specific biotic and abiotic processes can mineralize them, rendering them inert.
Consequently, there can be a significant lag between the cessation of metal releases and the subsequent
reduction of their levels in the environment. Metals can leach from the soil into adjacent lakes and other
water bodies. Once in aquatic ecosystems, these metals can have adverse effects on flora, fauna, and other
organisms. The extent of the impact on both human health and the environment depends on the specific
metals involved, their concentrations, and the pathways of exposure. Certain metals are associated with an
elevated risk of carcinogenesis, reproductive toxicity, neurotoxic effects, or compromised renal function.
Moreover, the release of particular metals can disrupt the ecological balance, leading to broader
environmental disturbances. (Prop. 2021/22:219)

Other distinct features of the mining industry are that the mineral deposits it relies upon are non-renewable
and found in fixed locations. This means that mining sites are not subject to rational selection of location;
instead, they are determined by the concentration of the existing metals or minerals and the ecological
characteristics of each site. (Sengupta, 1993) For example, copper typically ranges between 0.5 and 1
percent in the extracted ore, while iron can be extracted from ore containing 60 to 70 percent per ton.
Additionally, these metals often contain minor and trace elements (Hester & Harrison, 1994) that are not
merely unwanted impurities; many rare earth elements are produced as by-products of iron ore extraction,
just as cobalt often results from copper and nickel mining. (SOU 2022:56) Given the finite nature of the
resources, the extractive industry acts as a temporary land user, closing sites once the resource is depleted
or deemed economically unviable to extract. (Sengupta, 1993) Combined, these characteristics of the
industry contribute to so-called legacy issues, causing prolonged environmental damage and harm to local
communities near abandoned or neglected sites. Legacy issues can also arise when a site is left unattended
by owners who are either unable or unwilling to undertake remediation efforts, or when entirely unknown
owners abandon the site. (Pepper, Roche, & Mudd, 2014) Millions of such neglected sites exist worldwide,
often viewed as challenges of the past. (Worrall, Neil, Brereton, & Mulligan, 2009)

As industrialization has progressed, the demand for metals has increased in par to economic growth. Over
the past two decades, global demand for bulk metals has surged at a rate proportionate to gross domestic
product (GDP). (SOU 2022:56) As society transitions from fossil fuels to greater electrification and
implements innovative energy storage solutions, the demand for ‘transition metals’ is projected to rise four
to six times current levels by 2040. (International Energy Agency, 2021) This increase is driven mainly by
global efforts to mitigate climate change, positioning the extractive industry as a crucial player in the green
transition. Therefore, the market for products supplied by the extractive industries is also evolving, shifting
away from traditional hydrocarbon resources, associated with significant greenhouse gas emissions,
towards minerals essential for facilitating a transition to increased electrification and renewable energy.
(Africa Natural Resources Management and Investment Center, 2022) As a result, projections indicate that
as many as 4,000 coal mines may close far ahead of schedule due to changing market conditions,
accelerated by the retirement of coal-fired power plants. (Measham et al., 2024) However, this transition
does not come without challenges, as the latent total environmental liability from worldwide resource
extraction is estimated to range from €0,4 to €5 trillion annually. In comparison, the economic benefit of
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global GDP is around €80 trillion, indicating that the associated environmental liability accounts for
approximately 0,5 to 6,4 percent of the world’s GDP. (Arendt, Bach, & Finkbeiner, 2022)

Europe is a net importer of mineral inputs and products, utilizing about a quarter of the world’s raw
materials while producing only three percent of what is needed to meet that demand. (Garside, 2024)
Consequently, the adverse effects of the industry are shifted to other countries. (Farjana, Huda, Parvez
Mahmud, & Saidur, 2019) To ensure a stable supply of transition metals necessary to meet its legal
commitments, such as the Paris Agreement, the EU enacted Regulation (EU) 2024/1252 on 11 April 2024,
commonly referred to as the Critical Raw Materials Act (CRMA). Under the CRMA (2024/1252), the EU
has set benchmarks to increase its ability to extract 10 percent, process 40 percent, and recycle 25 percent
of its annual consumption of raw materials critical to the green transition' by 2030. Increasing extraction
rates present a challenge, as Europe’s geological base lacks the abundance of mineable minerals of other
continents. However, exceptions exist, such as the Fennoscandian Shield, which spans Sweden, Norway,
and Finland. (Nilsson, Muotka, Timm, & Malmqvist, 2022; SOU 2022:56) This mineral formation is vital
to the Swedish mining industry, which accounted for 93 percent of the EU’s annual iron ore production
in 2024 and a significant share of other base and precious metals. (Liljenstolpe, Hedstrém, Larsson, &
Kjellson, 2024) Additionally, only a limited number of metals are recycled on a large scale, especially those
essential for innovation. This path dependency is partly due to metals remaining embedded in society for
many years; for example, metals found in vehicles, solar panels, and wind turbines typically remain in use
for 10 to 25 years. Given the current demand, transitioning from primary metals to secondary metals will
take time (SOU 2022:56) and may not be a viable path to meet the benchmarks set by the EU for 2030.
In pursuit of these benchmarks and to enhance domestic capacities, the European Commission, in
collaboration with EU Member States (EU MS), has identified Strategic Projects across the value chain,
benefitting from streamlined and expedited permitting procedures and improved access to financing.
(European Commission Directorate-General for Communication, 2023) Three of the first Strategic
Projects, presented by the European Commission on March 25, 2025, are located in Sweden. These
projects include two mines for graphite and the extraction of rare earth elements, as well as a metals
recycling facility. By being subject to the expedited process and given successful applications, operations
may begin within the next 27 months. (European Commission Directorate-General for Communication,
2025; Sternlund, 2025) Given this context, the Swedish mining industry is likely to profit from the
introduction of the CRMA (2024/1252). There will also likely be continued political pressure to expand
mining operations within the EU, particularly in EU MS with significant mineral deposits or existing
mining sites, such as Sweden.

1.1. Problem definition

When starting operations in Sweden that are considered hazardous to the environment, businesses must
obtain a permit under the Swedish Environmental Code (SFS 1998:808)2, which establishes benchmarks
for acceptable emission levels and production methods. The environmental permit and the associated
review process are a cornerstone of Sweden’s environmental policy. It ensures that Sweden fulfills its
obligations to the EU and internationally while promoting public participation in a process aimed at
achieving two primary objectives. First, to safeguard human health and environmental quality, and second,
to foster transparency about requirements on businesses, which, in return, receive a legal assurance to
conduct operations with minimal state interference. (Swedish Environmental Protection Agency, 2024a,
2024d)

! In this thesis, the author opts for the term ‘green materials’ rather than ‘critical raw materials’ to describe the metals and
minerals recognized by the EU as vital for the green transition. This decision reflects that the view of what constitutes critical
material can differ depending on specific objectives; for instance, iron may be deemed critical for a country focused on
infrastructure development, while lithium is crucial for the broader goal of societal electrification. (Interview 12, 2025)

2 Hereafter referred to in this thesis as the ‘Environmental Code’ or ‘the Code’.
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This thesis evaluates an economic instrument within environmental permits per the Environmental Code
(1998), known as a financial assurance mechanism. It is classified as a direct monetary policy with multiple
design options available to policymakers. (Malone & Winslow, 2018; Patton et al., 2015) The main
objective of the regulation is rooted in the idea that operators should strive to prevent environmental
harm; however, if their prevention measures fall short, the entity accountable for the damage must fund
the remediation efforts. In cases where they cannot bear these costs, the environment and government
finances are put at risk. To safeguard against this, financial assurances are established at the onset to
address potential environmental liabilities. (Bradley et al., 2018) Research on this topic, anchored to
theories of distributive justice as applied in this thesis, is relevant from an academic perspective, since
knowledge is currently lacking. It also has practical implications, since the instrument in focus sets out to
operationalize the Polluter Pays Principle (PPP), with the preparatory works for the Environmental Code
(1998) stating that “[...] #he person conducting an activity which has cansed the damage must take such measures and
ineur the costs necessary to rectify the damage. That liability remains until the damage is corrected.”® (Petri et al., 1996, p.
21). Considering the potential distributional effects of the instrument allows for a more holistic assessment
of the policy as a whole.

For financial assurance mechanisms to be effective, the funds allocated should be securely stored
throughout the operational lifespan, adequate to cover the costs of rectifying the environmental liability,
and accessible to the involved parties, when needed, to mitigate environmental harm. (Bradley et al., 2018)
The Swedish design of the financial assurance is known as a ‘security’, which is mandatory to deposit
(MOD 2008) before taking up operations. (Prop. 2021/22:219) The licensing authority reviews and
approves the financial assurance mechanism when assessing the environmental permit, contingent upon
the business demonstrating that it is ‘fit for its intended purpose’. (Bengtsson, Bjillas, Rubenson, &
Stromberg, 2024; Government Offices of Sweden, 2016) Following multiple government inquiries
revealing various shortcomings in the legislation, it was concluded that “The current system has led to an
insufficient total security pool, which may result in future losses for the government and the taxpayers.”* (SOU 2018:59, p.
110). In response, the Swedish government announced several changes to the instrument, effective in 2023
and 2024. (Government Offices of Sweden, 2024a; Swedish National Debt Office, 2023a) This aligns with
a broader trend of increasingly stringent policy requirements for closure since the early 2000s. Additionally,
there is growing insight into the engineering, technical, and biophysical facets of closure, while limited
knowledge on implementing cost-effective restoration at scale and its potential effectiveness in the long
term remains. (Measham et al., 2024) On a fundamental level, the research problem is therefore considered
interdisciplinary, drawing on knowledge from diverse academic disciplines while contributing to the
current lack of research.

1.2. Aim, research question, and research objectives

The general aim of this thesis is to inform policymakers, who are identified as the primary audience for
this work. To do so, it operationalizes the distributive justice framework by evaluating the instrument’s
goal attainment in terms of persistence and predictability, as well as its efficiency and legitimacy. It also
assesses the market effects of various design alternatives and their contribution to equitable outcomes.
However, a lack of research on financial assurance mechanisms for mining sites in Sweden exists, as the
author identified one article on this topic and context, and some government inquiries warranting the
recent legislative amendments. More specifically, this thesis aims to improve knowledge on this topic and
context by evaluating various design alternatives of this instrument and clarifying the Swedish design and
recent legal amendments. This recognized lack of knowledge extends to the fact that there is currently no
widely accepted definition for ‘securities’, and no apparent consensus between the involved stakeholders.
This is concerning on its own, but it is particularly problematic when the lack of knowledge and guidance

3 [Translated by the author]
4 Ibid.
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allows the environmental liabilities associated with mine closure to escalate. Ultimately, planning for the
future is what will enable us to avoid the mistakes of the past.

One research question and two sub-adjacent research objectives have been formulated for this thesis to
explore this aim, as the author believes that knowledge of the two research objectives is needed to bring
clarity to the research question. The author has also opted to extend the concept of ‘mine closure’ beyond
foreseen liabilities, as research suggests that 75 percent of closures occur unexpectedly. (Measham et al,,
2024) As such, unforeseen liabilities, in the form of environmental liabilities arising from accidents or
incidents, are included. (Bradley et al., 2018) Furthermore, based on the definition presented by Measham
et al. (2024), ‘unforeseen mine closure’ is broadly interpreted as the unforeseen cessation of activities
resulting from a business decision recognizing that continuing operations are no longer economically
feasible, whatever the initial reason for that realization.

Research question: How can policymakers account for unanticipated effects when determining the financial
assurance mechanism suitable to incentivize sound environmental performance following the unforeseen
cessation of activities in the Swedish mining industry?
»  Research objective 1: Delineate the relative strengths and weaknesses of various design alternatives in
incentivizing sound environmental performance following mine closure in Sweden.
»  Research objective 2: Explote the main points of conflict and convergence among various stakeholder groups
when considering various design alternatives in incentivizing sound environmental performance following
mine closure in Sweden.

1.3.  Scope and delimitations

This thesis is scoped along multiple dimensions and associated with several delimitations, both of which
are presented in the following section.

Delimitations of the research

This thesis presents several delimitations, the most notable being its sectoral focus on the mining industry.
While the economic instrument applies to several sectors, where quarries are particularly worth mentioning
as part of the extractive industry, the author has excluded them to limit the sample size, allowing for a
more in-depth analysis. Sweden has around 6,000 activities permitted under the Environmental Code
(1998), including 13 mines described in Appendix 3, while the latest estimate suggests 1,068 quarries.
(Geological Survey of Sweden, 2024b; Goransson, Norstrém, Lindgren, Taromi Sandstrom, & Johansson,
2025; SOU 2022:33) Moreover, the author has made another delimitation so as not to include the
exploration phase, as the Swedish Parliament decided not to extend the regulation on the instrument in
focus for this thesis to this part of the mining cycle. (Prop. 2021/22:219) Different rules, therefore, apply
to exploration.

A separate delimitation is the temporal aspect of the research. While conducting a long-term study that
includes historical mining sites in Sweden would have been interesting to allow for a holistic view of the
environmental challenges for post-mining land use, the author has opted not to for several reasons. One
reason is the challenge of obtaining historical data, which is further related to the sheer number of historical
sites, as Sweden had approximately 500 active mines during the 1910s. This number declined to around
260 mines by the conclusion of World War II and has further dwindled to only 13 currently operational.
Notably, eight of these mines are over 50 years old. (Geological Survey of Sweden, 2024a; RiR, 2015)
Upon further consideration, three mining companies have declared bankruptcy in the past 25 years (SOU
2018:59), representing a relatively large share of current mining activities and providing a suitable sample
size for a thesis. As such, the thesis is delimited not to include historic mining sites or delve into legacy
issues further, but to incorporate mines in operations today and assess the mines that have gone bankrupt
since the turn of the millennium. It is worth stating that this thesis is fundamentally forward-looking. As
political pressure builds in favor of opening new mines to meet the rising demand for minerals crucial for
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the green transition, it is vital to consider the experiences of failed mine closures to prevent the recurrence
of past mistakes associated with hasty development decisions. (Measham et al., 2024) Sweden, a member
of the European Single Market that, at present, exports the negative impacts of its metal and mineral use,
holds crucial mineral resources for the green transition. Examples include the Bismuth (Bi) deposits at the
Kankberg mining site, which are essential for semiconductor manufacturing, and known deposits of
Graphite (C), crucial in producing electrodes and lithium-ion batteries. (Geological Survey of Finland et
al., 2021) Although a mine that opens today may remain operational for decades, Sweden now has the
opportunity to adapt its legislation to this evolving landscape. Thus, the discussion facilitated in this thesis
on financial assurances fundamentally concerns the future.

Scope of the thesis

When considering the scope of the thesis, one can classify the Environmental Code (1998) as a function-
driven policy based on its aim to affect the environment, as per Mickwitz’s (2003) reasoning. For this
thesis, the author interprets the financial assurance mechanism to be a purpose-driven intervention striving
to steet the “[...] courses of action that are intended to affect society — in terms of values and beliefs, action, and organization
— in such a way as to improve, or to prevent the deterioration of, the quality of the natural environment.” (Mickwitz, 2003,
pp. 418-419), balancing economic efficiency and the environmental outcome of remediation efforts.
Therefore, the author has deemed a value-neutral assessment unviable and believes the research on the
subject to be grounded in a pragmatic view of the intervention at hand, carried out within complex social,
historical, and political contexts. (Creswell & Creswell, 2018) This holds significant importance and
connects to the fact-value dichotomy. The author aligns with Fisher (2006), who asserts that every political
action stems from a point of view, and evaluating these actions inevitably requires a value orientation. In
evaluations, the author presents concepts that rely on implicit value judgments. However, the narrow
scope remains a challenge, as it restricts the inclusion of resources and potentially increases the risk of
confirmation bias by selecting materials that confirm the normative problem description. (Roulston &
Shelton, 2015) One such example is the decision not to consider the entire legislative landscape, where
numerous international conventions and regulations from the EU would have further contributed to
knowledge of relevance to the research question and objectives. To date, these requirements are found in
both international conventions, such as the United Nations Convention to Combat Desertifications,
various EU directives and regulations such as the Water Framework Directive (2000/60/EC), the
Environmental Liability Directive (2004/35/EC), the Directive Setting Environmental Quality Standards
in the Field of Water Policy (2008/105/EC), the Geological Storage of Carbon Dioxide Directive
(2009/31/EC), the Landfill Directive (2018/850), Mining Waste Directive (2008/98/EC), and the
Transfrontier Shipment of Waste Regulation (2024/1157), as well as the national implementation thereof
and complementing national legislation. European environmental law primarily relies on the precautionary
principle, asserting the need for preventive measures, mandating that environmental harm be managed at
its source, and holding the polluter financially responsible. However, EU MS have the authority to decide
on the acceptable financial assurance mechanisms that meet EU standards. (Bradley et al., 2018) While
this thesis examines the financial assurance mechanism within national legislation, such as the
Environmental Code (1998), it is crucial to recognize the influence of Sweden’s membership in the EU
and its participation in various international conventions pertinent to the matter. Nonetheless, the
potential for high costs at the end of a site’s productive life, when cash flows decrease as reserves dwindle
in size and quality, coupled with the threat of bankruptcy, means that traditional regulatory solutions may
prove insufficient. (Peck & Sinding, 2009)

Other vital perspectives missing due to the thesis’s scope, which could skew its findings, include various
external factors and alternative criteria considered outside the narrow scope. A noteworthy example is the
importance of innovation and technological advancement in the industry, which are pivotal throughout

5> See Article 20 on Financial Resources of the United Nations Convention to Combat Desetrtification (UNCCD).
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the lifecycle of a mine and may allow for secondary extraction from waste piles and tailings dams at mining
sites, with SOU 2022:56 noting that:

“|...] mining waste is a potential source of innovation-critical metals and minerals. |...| Recycled materials can reduce
environmental impacts and import dependency in the EU while boosting competitiveness. |...] Some sand reservoirs
contain potentially environmentally hazardous elements in high concentrations. Extraction of substances from such
sand reservoirs, together with post-treatment, could provide an environmental benefit, including reduced leakage of

metals to ground and surface water.” (SOU 2022:56, pp. 174-175).

This potential is also acknowledged in Article 27 of the CRMA (2024/1252), which requires operators to
prepare an economic assessment study on the viability of recovering green materials from the extractive
waste stored or generated at a site, along with their waste management plan. This assessment is to include
both an estimation of the quantities and concentrations of green materials in the extracted waste, along
with an evaluation of their technical and economic recoverability. The article also stipulates that EU MS
are to adopt and implement measures to promote the recovery of green materials from extractive waste
piles by November 24™, 2027. Initially, the EU explicitly mandates that these measures should target closed
extractive waste facilities, which include mines, making this development highly relevant to the core issue
explored in this thesis. However, since it is not yet a standardized practice nor influenced by the direct
monetary policy under evaluation, it falls outside its scope, remaining an interesting avenue for future
research.

Another vital element considered out of scope is the environmental management practices. The efforts
made to restore a former mining site to either its original natural state or an alternative natural state are
reflected in various concepts within the field of environmental management. These efforts are then
reflected in the regulations associated with the financial assurance mechanism, corresponding to a level of
ambition. Remediation involves actions to prevent or mitigate the spread of pollutants from former mining
sites and to clean up contaminated areas, including soil and nearby water bodies. Rehabilitation is often
used interchangeably with remediation to refer to the closure of a site. Restoration goes further by restoring
altered landscapes and establishing sustainable ecosystems and functioning hydrological systems, returning
them to their pre-mining condition. Reclamation aims to return landscapes to their original or viable
ecological state, possibly reintroducing native or alternative species. (Hattingh et al., 2021; National
Oceanic and Atmospheric Administration, 2022) In this thesis, the author has opted to use the term
‘remediation’, as this is interpreted to be the closest description of the legislator’s intentions set out in the
Environmental Code (1998). Although briefly described in relation to the instrument’s design, the author
has decided not to explore the various alternatives further, a reason for which is the relatively well-
established body of research into the engineering, technical, and biophysical facets of closure. Instead, this
thesis aims to improve knowledge on the less explored topics of cost-effective restoration at scale and its
potential effectiveness in the long term. (Measham et al., 2024)

1.4. Ethical considerations

An ethical consideration is the author’s professional background. She is currently on a leave of absence
from the Swedish Environmental Protection Agency (SEPA), specifically from the Unit responsible for
environmental regulation, with the Environmental Code (1998) being the most prominent. The
Environmental Protection Unit at SEPA also has a delegated responsibility to represent the Agency in
environmental permitting processes comprising mines, quarries, and the metal industry in Sweden, to
which this regulation applies. However, the Unit is not responsible for remediation. (Swedish
Environmental Protection Agency, n.d.b) The thesis is the author’s independent student work and has
neither been developed nor conducted in collaboration with SEPA. While her professional background
provides the author with prior knowledge of the subject, it might also influence her perception of the
problem, contributing to an increased risk of confirmation bias, especially selective interpretation, where
the researcher interprets information differently from someone from a different background. (Roulston
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& Shelton, 2015) To mitigate this and advance the validity of findings, peer assessment from students and
faculty alike will be crucial throughout the research process. An essential element is critical and normative
supervision, further limiting selective interpretation. The author has also strived to include a variety of
stakeholders, reflecting on various aspects of this topic, which further limits confirmation bias. While they,
in turn, might have vested interests, the author has sought to include the whole spectrum of findings,
without disregarding unexpected findings or restricting the analysis.

An additional ethical consideration is that the author has received the Salén scholarship from the
International Institute of Industrial Environmental Economics at Lund University to conduct research in
an African country. The author has chosen to focus on the South African context and its environmental
legislation related to the financial assurance mechanism for the mining industry. The choice of South
Africa is based on a consideration of the largest mining countries in the world. Together, Australia, Brazil,
and China make up over half of the world’s mining volume (SOU 2022:56), and an initial sample for a
potential case study has been developed by extending that list to the total mineral production of the 20
leading mining countries. In that sample, only two European nations stand out: Norway (16") and
Germany (17%), while Sweden ranks 57" (Reichl, 2024) Due to the author’s language proficiency, the
initial sample was further narrowed down to include seven countries: Australia, Canada, India, Germany,
Kazakhstan, South Africa, and the United States, for which English or German is an official language.
(Utrikespolitiska institutet, n.d.a - n.d.g) By excluding nations primarily involved in the extraction of
mineral fuels, such as India and Kazakhstan, as well as Australia, Canada, Germany, and the United States,
due to their decentralized federal structures, which differ a lot from the Swedish context, South Africa
emerged as a promising alternative for a case study relevant to this thesis. (Reichl, 2024) This nation is
widely regarded as a frontrunner in metal extraction, being a crucial supplier of Platinum Group Metals
(PGMs). Additionally, South Africa has adopted a different design for its financial assurance mechanism
than Sweden, which allows for both a theoretical and practical comparison, further contributing to the
research objectives of this thesis. However, like Sweden, that design alternative is a form of individual
provision (Bradley et al., 2018), which could offer additional valuable insights for Swedish policymakers
on enhancing environmental protection and improving the outcomes of mine-closure.

Previous research on the topic further reinforces the need to incorporate a case study that offers additional
theoretical and practical insights. Lebre et al. (2020) note that regions with lower environmental and social
risks stemming from stable governance structures tend to have a higher concentration of mines. Peck and
Sinding (2009) suggest that historically, inadequate regulatory frameworks in the mining industry of
emerging economies have led to adverse environmental effects. Additionally, these countries have had to
contend with significant adverse impacts from past mining activities and their associated legacy issues. At
first glance, these findings appear pertinent to the South African context, as the country is recognized as
an emerging BRICS economy by the United Nations (2022) and has approximately 6,000 orphaned former
mining sites. (Cornelissen, Watson, Adam, & Malefetse, 2019) This thesis aims to shed light on the
unanticipated effects that influence the environmental performance of a financial assurance mechanism
following the unexpected cessation of activities. By drawing on experiences from Sweden with South
Africa, we can gain insights into whether the design of the intervention or other external factors affect its
success. All respondents who participated in the study during the author’s work in South Affica were
informed of the scholarship before and during interviews. Having been able to spend time in the country
and engage in on-site interviews has been a crucial facet of this work that allowed the author not to rely
on secondary data on the country and its industry, but obtain first-hand knowledge on the subject.

According to the ethical guidelines of Lund University, the researcher prospectively applied the Principle
of Prior Informed Consent; see Appendix 1 for further details. All respondents participated voluntarily
and were informed of the nature of the research and their right to review the synthesis of the interaction
before publication of the thesis, to avert any potential harm caused to participants. All respondents were
also informed of their right to refuse or cease participation in the interview process and the general
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research at any time without personal consequence. The data collected for the thesis was pseudonymized,
as the author deemed that referring to the interviewee's name or organization did not contribute additional
value. This approach maintained the confidentiality of the participants while still allowing for rich
qualitative analysis. Pseudonymization enabled the research to focus on the insights and themes that
emerged from the interviews, rather than on the identities of the individuals or organizations involved. By
prioritizing the substance of the discussions over personal identifiers, the study aimed to uphold ethical
research standards and foster an environment of trust among participants. Instead, the author describes
their position, such as ‘Legal expert in a governmental inquiry’, since it helps the reader to understand the
perspective of each interviewee better. The interview data was accessible exclusively to the author and will
be destroyed upon completion. Consequently, the data will not be subject to secondary usage or utilized
for any research beyond the scope of this thesis, to which the respondents have not consented. To
conclude, the research design has been discussed with the supervisor and reviewed against the criteria for
research requiring an ethics board review at Lund University. It was found that it does not require a
statement from the faculty or the University's Ethics Committee and upholds the ethical principles.

This thesis's findings may be politicized, considering the importance of the mining industry in Sweden and
South Affrica, which is deeply embedded both economically and historically in the countries, and the
growing political pressure of the EU in a changing geopolitical climate. The author has no reason to assume
the research will adversely impact vulnerable groups. On the contrary, it aims to inform policymakers of
the potential to increase trust and effectiveness of the system that could improve the environmental
outcomes of mine closure, benefiting both local communities and state finances.

Declaration of Acknowledgement of Generative Artificial Intelligence

No Generative Artificial Intelligence (Gen-Al) tool or technology was used to produce output for this
thesis, either directly for content generation or indirectly through paraphrasing or summarizing material.
However, the researcher acknowledges that Gen-Al has been used in other ways. The OpenAl (2025)
deep search tool, specifically the OpenAl 03 model, was utilized to brainstorm the research topic during
the ideation phase of the pre-study and consulted during the data collection phase of the thesis.
Unfortunately, this endeavor fell short. Another Gen-Al tool, Connected Papers (n.d.), was used to
explore previous research by clustering published papers based on similarity. Ultimately, materials included
in this thesis were identified without using a Gen-Al tool or technology.

However, by drafting the thesis in Microsoft Word, the Gen-Al tool Microsoft Dynamics 365 Copilot
assisted the language processor based on the OpenAl large language model ChatGPT-4. (Microsoft, 2024)
The author also has the natural language processing tool Grammarly for Education (n.d.) installed in
Microsoft Word. Neither of these two tools was used to generate text or process this thesis, but aided the
author with basic spelling and grammar checks. The author is a native Swedish speaker and fluent in
English and German, and has undertaken some translations in this thesis from Swedish to English. Any
errors that may occur are solely her responsibility. Key resources used for some translations have been the
12" edition of the Swedish Ministry of Foreign Affairs booklet (2024), which contains translations of the
names of Swedish government agencies, organizations, EU bodies, and titles used in the Swedish public
administrative system, and the 5" edition of the Swedish/English Glossary produced by Swedish National
Courts Administration (2019). When no other resource was available, the large language model
infrastructure DeepL (n.d.) was consulted to limit translation errors. The author has indicated where this
has been the case.

1.5. Audience

The thesis examines financial assurance mechanisms and their environmental impact in restoring mining
sites following the unexpected cessation of operations. By evaluating various design alternatives for this
instrument, it aims to improve knowledge on the topic and context. As such, the findings may interest
various stakeholders, with the most practical relevance for policymakers. Table 1 lists the stakeholders
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considered to be this thesis’s primary and secondary audience and outlines how the author believes the
insights could benefit each identified group.

Table 1. Audience and Purpose of the Insights Derived From This Thesis

Description Purpose of the Insights Derived from the Thesis

e  Offer data-driven recommendations highlighting the issues stemming from unclear
criteria for determining the size of assurance and the lack of alignment with the
Extractive Waste Directive (2006/21/EC). These contribute to uncertainty,
diminish the legitimacy of the permitting process, and heighten financial risks for
the state, contradicting the legislative intent and the PPP (Rio Declaration, 1992).

e Emphasize the importance of considering economic and environmental factors
when designing and implementing policies to avoid moral hazards or unwanted
managerial responses from operators, such as increased cut-off grades, strategic
bankruptcies, or placing a site under care and maintenance rather than closing it.

Policymakers
and regulators

Primary Audience

e Advance knowledge of financial assurance mechanisms for mine closure in Sweden,

where research has been lacking outside the scope of government inquiries.
Researchers | ¢  The methodology and operationalized distributive justice framework can aid future
and academia research, i.e., conducted in alternative contexts.

e Contributing to future research, as the literature review partially consists of hard-to-
reach, primary data included in the Appendix of this thesis.

e Strengthen legal clarity and outline regulators’ perspectives, allowing private actors
to navigate the instrument’s complexities effectively. Understanding the rules of the
game is crucial for improved strategic planning and risk management, and it also
improves the industry's investment climate.

e Augments the business case for sustainable mining practices, emphasizing the long-

Secondary Audience

Private actotrs

term benefits of responsible practices such as increased reputation and access to
novel lands, access to capital, reduced risk of costly remediation, capital lock-ins,
and high premiums when depositing assurance.

1.6. Disposition

This thesis consists of six chapters designed to assist the reader in achieving a thorough understanding of
the findings. The first chapter outlines the identified problem, the aim, and the objectives of this research.
Next, the research question and subsequent objectives are presented, followed by a discussion of the
research scope and limitations. The chapter also discusses the ethical implications and considerations of
the thesis, including those of Generative-Al, before detailing the intended audience and how they may
benefit from the generated knowledge.

Chapter two delineates the research design, details the datasets used, and the methods to curate them before
justifying the primary and secondary data selection. Next, the author elaborates on the analytical methods
and theoretical framework underpinning this thesis’s analysis. Having refined the concept of the polluter
pays principle and the theoretical framework of distributive justice, the author operationalizes them into
dimensions and criteria for the results and analysis of collected data. The third chapter presents the results
and integrated analysis, conducted following the logic of the six steps of the Rational Policy Analysis
Model. This chapter integrates existing research on the topic with the results from primary data, intending
to meet the two research objectives of this thesis.

In the penultimate chapter of this thesis, the author discusses the previous chapter's results and analysis. It
uses the research question to orient these findings and compares them to what is already known about the
topic from previous research. In this chapter, the author also presents the strengths and limitations of this
work, considering the methodological and theoretical choices made, as well as the legitimacy and
generalizability of results. The sixth and final chapter synthesizes the previous discussion into this thesis's
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conclusions to answer the research question. Having done so, the author presents the practical implications
of this work, tailored to this thesis’s audiences, before concluding with suggestions for potential avenues
of future research.

10
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2. Research Design

This chapter delineates the research design and details the datasets and methods used to curate them. It
then justifies the primary and secondary data selection that answers the research question and objectives,
allowing the author to achieve the thesis’s aim of informing policymakers. To do so, this thesis is
conducted as a theory-driven policy evaluation focusing on financial assurances. Evaluations are, in
essence, “[...] an applied endeavor which uses multiple methods of inquiry and argument to produce and transform policy-
relevant information that may be utilized in political settings to resolve public problems.”” (Fisher, 20006, p. 2). Taking
note of this element of the research design and seeing that this thesis is a theory-driven evaluation, the
author has opted to use a convergent mixed-methods approach that deductively integrates quantitative
and qualitative data within a distributive justice framework. (Creswell & Creswell, 2018) The author has
chosen this approach to systematically explore design alternatives of the instrument and mitigate biases
through triangulation, allowing for contradictions or inconsistent findings to be clarified and further
explored, while striking a balance between internal and external validity. (Creswell & Creswell, 2018; Patton
et al., 2015) Seeing as the Environmental Code (1998) entered into force on January 1, 1999 (Michanek,
2012), this thesis was conducted ex-post, employing the Rational Policy Analysis Model for the data
analysis presented by Mundaca (2024), and illustrated in Figure 1.

Figure 1. The Six Steps of the Rational Policy Analysis Model

1.

Problem
identification and
questions

(i 2.
Confront trade- Assemble and
offs, and policy develop

choices justification

3.

Determine
evaluation criteria
and methods

5.

Evaluate effects
across alternatives

Construct
alternative
scenarios and
policies

Source: Own illustration, informed by Mundaca (2024)

The Rational Policy Analysis Model is based on the foundational works by Rossi et al. (2003), Bardach
(2005), Fisher (2006), and Patton et al. (2015). While these authors differ in their evaluation processes, the
Model integrates many stages from earlier studies. The following sections outline the data collection
methods and the analysis approach.

11
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2.1. Methods for Data Collection and the Materials Collected

The data analysis method, the so-called Rational Policy Analysis Model, informed the data collection. The
methods used and the collected materials are presented next.

2.1.1. Case Study of South Africa

This thesis’s geographical focus is Sweden, but evaluating the economic instrument requires examining
alternative designs. Since such alternatives are unavailable within the selected geographical area, exploring
options implemented in other jurisdictions or addressed in theoretical research is advisable. (Bardach,
2005; Yin, 2014) Case studies also contribute by describing the understanding of stakeholders affected by
a policy, further enhancing the findings of the other methods deployed in this thesis through triangulation.
(Patton et al., 2015) As such, this thesis includes one case study and three theoretical design alternatives,
the data for which have been collected through literature review and interviews, the methods for which
will be presented next.

2.1.2. Literature Review

The pursuit of effective post-mining transitions is gaining momentum in research and policy spheres,
particularly as an increasing number of sites have closed or are projected to cease operations in the coming
decades due to the growing decarbonization agenda. Historically, mine closures have been associated with
various social and environmental challenges. While there are successful examples, their limited applicability
to other contexts underscores the need for further research. (Measham et al., 2024) Literature reviews
serve as a qualitative research method when the determinant variables are unknown or the subject has not
been addressed in a specific context, both of which are relevant to this thesis. Therefore, the author has
incorporated a semi-systematic, cumulative literature review to explore various design alternatives.
(Creswell & Creswell, 2018) Patton et al. (2015) suggest that three guiding principles should inform the
data collection process intended for evaluation: 1. A description of the current state, 2. An outline of the
features of the problem, and 3. Identification of central stakeholders and organizations.

Initial Data Collection Phase

To meet the first research objective of delineating the relative strengths and weaknesses of various financial

assurance mechanisms, the author initially conducted a broad search for materials related to the topic

within the Swedish context using multiple tools, including Google Scholar, LUBsearch, Libris, the legal
archives in Juno and at the Rizksdag, the OpenAl 03 deep search model, and the Connected Papers tool.

The search included combinations of AND/+/OR/NOT for keywords like ‘environmental law’,

‘financial assurance™’, ‘financial provision’, ‘environmental liabil*’, ‘mine closure’, ‘min*’, and ‘remediation’

in Swedish and English — some of which are included in the terminology list of this thesis. Qualitative

primary data captured in this phase encompassed relevant legislation and its history, and statutory
comments, while secondary qualitative data included grey literature, legal commentaries from the New

Legal Archive (NJA) on landmark decisions written and published by the Swedish Supreme Court (Trolle

Onnerfors & Wenander, 2022), and the government inquiries from Swedish Government Official Reports

(SOU):

e RiR 2015:20 “Mining Waste: Financial Risks for the State” was drafted by the Swedish National Audit
Office (RiR), an authority serving the Riksdag. The authority is tasked with reviewing state activities
through annual and performance audits. This report is a performance audit that examines whether the
current system of financial guarantees for mining operations effectively minimizes the state’s risk of
paying for the remediation of abandoned mining operations. The results of this audit were presented
in a report received directly by Parliament.¢

¢ [Translated by the author, supported by Deepl ]
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e SOU 2018:59 “State Mining Risks” tasked with investigating and proposing measures to ensure
sufficient funds for reclamation efforts of post-mining operations. ’

e SOU 2022:33 “On Adjudication, and Review: a Part of the Green Transition” was assigned to review
the current process for considering applications submitted under the Environmental Code (1998) and
proposing measures to attain a modern and efficient environmental procedure.?

e SOU 2022:56 “Securing the Supply of Metals and Minerals” evaluates the process for considering
applications submitted under the Environmental Code (1998) and its related regulations to ensure a
sustainable supply of critical metals and minerals from primary and secondary sources.’

e The National Debt Office’s (2023a) “Report on the Government Commission Concerning Securities
for Extractive Waste” mandated to present legislative proposals on how to calculate the quantum and
what is to be included, the requirements for accepting a security, and when and how that security may
be used.!

e SOU 2024:98 “A New Coordinated Environmental Assessment and Permitting Process” suggests
ways to simplify and shorten the process for consideration of applications submitted under the
Environmental Code (1998), making the process more flexible, efficient, and predictable.!

Using tools such as Google Scholar, LUBsearch, Scopus, the OpenAl 03 deep search model, and the
Connected Papers tool, the author collected data for the case of South Africa. The search included
combinations of AND/+/OR/NOT (Patton et al, 2015) for keywords like ‘financial assurance*,
‘environmental law’, ‘mine closure’, ‘min*’, and ‘remediation’, and ‘South Aftica’ — some of which are
included in the terminology list of this thesis. These terms aimed to capture the evolution of financial
assurance mechanisms in the mining industry and current cases on securing funds for mine restoration in
South Africa. This data collection phase also included consultations with librarians at Stellenbosch
University'2 and the University of Cape Town®. This search yielded various datasets, with the author
opting to include primary, qualitative data in the form of current environmental legislation like the Mineral
and Petroleum Resources Development Act (MPRDA) and the National Environmental Management Act
(NEMA). Having eliminated duplicates, the author selected multiple peer-reviewed articles and grey
literature sources such as the official guideline document on how to conduct the rules-based assessment
of the quantum of closure-related financial provision provided by a mine, developed by the South African
Department of Minerals and Energy (2005).

Secondary Data Collection Phase

A drawback of the initial data collection approach is that it would fail to capture data for which one of the
keywords is not included in the title, abstract, or as a keyword for the research in question. Having included
a broad list of keywords in the secondary collection phase, and to counter this limitation further, additional
data were needed when examining the strengths and weaknesses of different financial assurance
mechanisms that incentivize environmental protection and facilitate prompt remediation after mine
closure in Sweden. The author, therefore, sought and obtained original documents from the Land and
Environmental Courts and County Administrative Boards under the Swedish Public Access and Secrecy
Act (SEFS 2009:400). This step of the data collection yielded quantitative primary data, such as
environmental permits of Swedish mines, including their deposited securities, and government budgets
for remediation, some of which are available in Appendix 3. This dataset is essential for the guiding

7 Ibid.

8 [Translated by the author, aided by DeepL. and the glossary developed by the Swedish National Courts Administration (2019)]

o Ibid.

10 [Translated by the author, supported by DeepL]

! [Translated by the author, aided by DeepL and the glossaty developed by the Swedish National Courts Administration (2019)]

12 The author consulted librarians and staff from the Stellenbosch University Library.

13 The author consulted librarians and staff from the Chancellor Oppenheimer Library and the Brand van Zyl Law Library at
the University of Cape Town.
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assumption of this thesis, which is based on findings from the government inquiry SOU 2018:59, that the
current instrument design led to the creation of an inadequate total security pool, which jeopardizes
government finances and risks putting taxpayers at risk. However, the author has relied on these
governmental functions to curate this primary dataset, but acknowledges the potential risk of gaps in the
materials reviewed. This risk should not be taken lightly, seeing as the author has had to make two
additional requests to complete the dataset; once to obtain the financial assurance of the Fibodyirn mine
presented in Appendix 3.8 following a recommendation made by interviewee 4, and second, noting that
the County Administrative Board had not delivered all the requested material on one of the mines. The
author can, therefore, not guarantee that the material included is fully exhaustive.

Third Data Collection Phase

Since government inquiries are commissioned work, the author opted to conduct a second targeted search
for material that meets three criteria: 1. peer-reviewed studies, 2. conducted on the Swedish context, and
3. with a sectoral focus on the mining industry. This data collection step involved the exact keywords,
methods, and tools used in the initial data search, but also included consulting librarians at Lund
University*. Despite these efforts, no relevant research was found, and inquiries with Law Schools at
major Swedish universities's confirmed an existing lack of research on the topic. A single article by Schytzer
(2024), “What if Polluters Cannot Pay? The Swedish Mining Bankruptcies — Problems and Proposals,”
that fulfills these three criteria was later recognized by the defense committee and has, as a result, been
included in the literature review prior to publication. Regardless, it is concluded that this thesis contributes
to knowledge, bridging a notable lack of research. One government inquiry (SOU 2018:59) was tasked
with evaluating alternative designs for cost accountability; however, it did not explore alternative designs
for the instrument itself. Instead, it drew insights from financial assurances for nuclear facilities and the
state deposit guarantee scheme. This is surprising, considering that viable alternative designs exist in other
jurisdictions and are part of a well-established body of research. Consequently, the author has incorporated
this existing research into the thesis. Once the second criterion, requiring the research to have been
conducted on the Swedish context, was lifted, the search expanded to include other jurisdictions and
theoretical studies within environmental science, economics, business and financial management,
jurisprudence, and political science. The author, therefore, confirms the previous stance on this thesis
being interdisciplinary research. As a result of this broadened search, the author identified peer-reviewed
studies on alternative intervention designs deemed relevant to inform the evaluation conducted in this
thesis. As such, they were accordingly included in the broader literature review and are further expanded
upon in the case study design of the thesis. Additionally, interviews were conducted to complement the
literature review, with interviewees occasionally providing further written material for consideration. One
example is semi-quantitative primary data, including an Excel tool and guideline developed by the
Environmental Assessment Delegations'® of the County Administrative Boards, provided by interviewee
nine, and primarily integrated into section 3.5.1. This constitutes a small snowball selection of some of the
material, as per Creswell & Creswell's (2018) reasoning.

2.1.3. Interviews

Taking note of the three guiding principles suggested by Patton et al. (2015), the author considered that
the data collected through the literature review predominantly met the second and third principles of
outlining the features of the problem and identifying the central stakeholders and organizations. However,

14 The author consulted librarians from the University Library, the faculty libraries at the Law Faculty, and the International
Institute of Industrial Environmental Economics of Lund University.

15 As a final measure of the data collection process for the literature review, the author contacted the Law Schools of Lund
University, Luled University of Technology, Stockholm University, and Uppsala University, inquiring about relevant or
ongoing research fulfilling the criteria. Unfortunately, these endeavours were also unproductive, as they confirmed that this
area remains unexplored within the Swedish discipline of jurisprudence.

16 [Translated by the author, aided by the glossary developed by the Swedish National Courts Administration (2019). Originally
known as a ‘Miljgprivningsdelegation’.]
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as research was limited, additional data collection methods were needed to capture the first principle of
describing the current state of affairs. By reconsidering the data collected on the central stakeholders and
organizations, the author complemented the literature review with semi-structured interviews based on a
limited number of open-ended questions drawn from the theoretical framework and the selected value
criteria. (Creswell & Creswell, 2018) This data collection method was considered vital for achieving the
second research objective regarding the primary areas of conflict and convergence among various design
alternatives and stakeholder groups in Sweden and South Africa. While interviews and literature reviews
effectively investigate underexplored research areas, they fulfill different objectives. Interviews supplement
other research methods by exploring personal experiences and perceptions, enriching the broader findings.
They can also validate and contrast the findings of a literature review by providing unexpected responses
from participants. (Esaiasson et al., 2012) Both of these reasons contributed to the author’s decision to
include this element in the data collection, as the literature review revealed only one peer-reviewed study
on the topic within the chosen context. Another contributing reason was limiting the impact of the
previously identified risk for selective interpretation and confirmation bias. One example is that interviews
were also used to collect data, allowing for primitive, inductive forecasting in the analysis by including
questions on alternative designs and the hypothetical ‘business-as-usual’ alternative. (Patton et al., 2015)

Sampling

In qualitative interviews, the principle of centrality guides sampling decisions, acknowledges the challenges
of predefining a sample, and allows researchers to continue data collection until reaching theoretical
saturation. This approach ensures key participant perspectives are well-represented, enhancing the depth
and credibility of research findings. Sampling typically involves multiple stages to maximize
representativeness and diversity among respondents, contributing to richer data sets and broader insights.
Striving for a representative sample of interviewees is crucial to ensure the external validity and
generalizability of the findings. (Creswell & Creswell, 2018; Esaiasson et al., 2012)

The author developed a sample of 25 South Afriacn stakeholders considered central and representative of
the issue, contributing diverse perspectives. Researchers from the University of Cape Town and
Stellenbosch University, affiliated with the Mining Innovation Exchange through the Arctic Regional
Collaboration research project on critical minerals, were initially identified due to Sweden’s involvement
through Lu/ed University of Technology. (Lulea University of Technology, 2024) The author later received
the Salén Scholarship from the IITEE at Lund University, which facilitated a visit to Stellenbosch and Cape
Town in January and February 2025. During this time, the author attended part of the African Mining
Indaba (n.d.), the largest mining conference in Africa, on the initiative of one of the interviewees. Although
not affiliated with the Mining Indaba, the author decided to expand the sample to include interviewees
who participated in the conference as speakers and experts, as this presented a unique opportunity to gain
additional insights into the industry as a whole and, more specifically, into the topic of this thesis. The
South African stakeholders were categorized into five subgroups: academia, businesses, interest
organizations, intergovernmental organizations, and national state actors. This thesis incorporates eleven
interviewees from the initial sample for the case study, amounting to a response rate of 44 percent,
presented below in Table 3 in the order of interview dates:

Table 2. Interviews Conducted in South Africa

Interviews in South Africa

.. Interviewee’s Position in the Date of
No. Type of Organization e :
Organization Interview
11. Intergovernmental organization Economist 2025-01-15
12. Intergovernmental organization Policy Specialist 2025-01-17
13. Academia Professor 2025-01-21
14. Academia Doctor 2025-01-21
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Interviews in South Africa

.. Interviewee’s Position in the Date of

No. Type of Organization . .

Organization Interview
15. Academia Doctor 2025-01-21
16. Academia Professor 2025-01-21
17. Academia Professor 2025-01-21
18. Academia Professor 2025-01-24
19. Academia Professor 2025-02-03
20. Intergovernmental organization Economist 2025-02-06
21. Business Specialist, Regulatory Affairs 2025-02-07

All interviews adhered to the previously defined Principle of Prior Informed Consent. Interviews 13-17
were conducted in the form of a small focus group, with open-ended questions sent in advance to
respondents who provided insights on the South African mining industry during a one-hour conversation.
Some interviewees referred colleagues they deemed more qualified, and requests were made through
supervisors in some instances, aligning with Creswell and Creswell’s (2018) reasoning of snowball
sampling. Interviews were conducted digitally and in person in English, documented via individual written
protocols or audio recordings, with transcripts analyzed in Excel for themes and points of interest. Most
respondents in the business sub-category declined the invitation to participate in the study due to
scheduling conflicts during the conference days, while those in interest organizations and state actors
participated in informal conversations to avoid signing PICs. Therefore, these conversations are not
included in the list above or strictly in the findings of this thesis, as per Lund University's ethical guidelines.
Similarly, insights from panel discussions and multilateral stakeholder dialogues were excluded for the
same reason. Nevertheless, it is impossible to guarantee that the ideas circulated in these conversations
have not influenced this work, as they advanced the author’s understanding of the topic. Interviewees
occasionally provided further written material for consideration, such as Africa’s Green Minerals Strategy
(2024), constituting a small snowball selection of some of the material, as per Creswell & Creswell's (2018)
reasoning.

In Sweden, an initial sample comprised 50 central stakeholders, considered central and representative of
the issue, contributing diverse perspectives. These interviewees were organized into seven sub-groups:
academia, businesses, court representatives, individuals involved in drafting the identified government
inquiries, interest organizations, political representatives, and state actors at a regional and national level.

In some cases, there was an overlap between the different sub-groups when an interviewee had held several
professional roles deemed relevant to this thesis. Some interviewees referred the contact to a colleague
who was seen as a better fit to act as a respondent. For some, the request was made through customer
service or an immediate manager. Among the initial sample, some interviewees can, therefore, be regarded
as part of a snowball selection per Creswell and Creswell’s reasoning (2018). This sampling approach may
lead to selection bias, as respondents could refer colleagues with similar views or backgrounds, which
could reduce the heterogeneity of perspectives. Due to the rejection of all requests for academic interviews,
as no researchers were focused on this particular topic, and the refusal of court representatives to
participate because of stringent participation guidelines, concerns regarding selection bias were further
amplified. Requests were also sent to representatives of all eight political parties in the Riksdag, who all
declined or, at times, did not respond. Among the subgroup of national state actors, respondents from the
Swedish Ministry of Climate and Enterprise decided not to participate, referring to a heavy workload,
despite stating that the topic was relevant to their work. Although this may systematically differ from other
respondents’ decisions to participate, the insufficient engagement within targeted institutional subgroups
adversely affects both the external validity and generalizability of the findings, considering a final response
rate of less than 20 percent, with ten interviews conducted. Nonetheless, the author acknowledges that
qualitative research emphasizes depth and transferability rather than statistical generalizability, and
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concludes that adequate insight into the research question and objectives has been attained. This
assessment is based on the observation that some response saturation had been achieved, although the
sampling strategy did not reach the intended theoretical saturation. Additionally, the author actively
attempted to address non-response issues to mitigate bias, for instance by including a representative from
the Environmental Assessment Delegations of the County Administrative Boards, responsible on a
regional level for assessing environmental permits, when it became evident that the Land and
Environmental Courts could not be involved in the study. Despite this, it is possible that including
additional respondents might have contributed new insights, while it also remains possible that they could
have confirmed existing ones. To conclude, this thesis incorporates ten interviewees, presented below in
Table 2 in the order of interview date:

Table 3. Interviews Conducted in Sweden

No. Subgroup Position in the Organization Date

1. State actor on a national level | Project Manager and Audit Director 2025-03-21
2. Government inquiry Legal Expert 2025-03-24
3 Interest organization Legal Expert 2025-03-24
4. State actor on a national level | Auditor 2025-03-25
B State actor on a national level | Legal Expert 2025-03-28
6. State actor on a national level | Technical Expert 2025-03-28
e State actor on a regional level | Environmental Officer 2025-03-28
8. Business CEO 2025-03-31
9. State actor on a regional level | Environmental Officer 2025-04-03
10. Interest organization Director of Regulatory Affairs 2025-04-04

All interviews adhered to the previously defined Principle of Prior Informed Consent. They were
conducted digitally or via email in Swedish. Each interview was documented in writing. The author then
translated and analyzed the transcripts in Excel to identify recurring themes. Interview 1 was carried out
via email, while Interviews 5 and 6 were conducted as a three-way discussion.

2.2. Methods Used to Process Information

The data collected will be analyzed using the Rational Policy Analysis Model'” presented by Mundaca
(2024). The model was developed based on the research of Rossi et al. (2003), Bardach (2005), Fisher
(2006), and Patton et al. (2015), and consists of six steps briefly described next.

2.2.1. Problem Identification and Questions

The first step is a backward problem-solving technique (Patton et al., 2015) that examines the market
failures associated with the identified issue and investigates the fundamental conditions that contribute to
the adverse outcome. (Bardach, 2005) These two steps deepen the understanding of the identified problem
needed to answer the research question of this thesis.

2.2.2. Assemble and Develop Justification

The second step gathers evidence supported by information and data to assess the nature and scope of
the identified problem, as well as the characteristics of the specific policy situation. (Bardach, 2005)

17 Hereafter referred to in this thesis as ‘Rational Policy Analysis Model’ or ‘the Model’.
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2.2.3. Determine Evaluation Criteria and Methods

Any intervention design will produce effects that impact stakeholders differently. The third step addresses
this challenge by outlining normative evaluation criteria for comparing alternatives and assessing impacts
on various stakeholder groups. (Bardach, 2005) It is essential to ground the understanding and analysis of
the collected data in a theoretical framework to minimize bias in qualitative, theory-driven evaluations,
such as this thesis. (Patton et al., 2015) This step is also essential for collecting insights that help fulfill the
two research objectives: first, to outline the strengths and weaknesses of various design alternatives in
incentivizing sound environmental performance, and second, to examine the primary conflicts and
agreements among stakeholder groups regarding design alternatives.

Theoretical Framework for this Thesis

The instrument in focus for this thesis sets out to operationalize the Po//uter Pays Principles (PPP), with the
preparatory works for the Environmental Code (1998) stating that “[...] #he person conducting an activity which
has caused the damage must take such measures and incur the costs necessary to rectify the damage. That liability remains
until the damage is corrected.” (Petri et al., 1996, p. 21). The statutory commentary also clarifies that the primary
purpose is to protect society from the risk of bearing the cost of remediation. (Svensk forfattningssamling,
2007) The PPP originates from the ideas of 20®-century British economist A.C. Pigou, who observed the
environmental effects of industrial growth. In his works, he noted that the market’s price mechanism failed
to account for what has later been known as ‘externalities’, warranting government intervention. (Schytzer,
2024) Such interventions were initially proposed in policy recommendations by the Organization for
Economic Co-operation and Development (OECD) in the 1970s to encourage stakeholders to internalize
the costs associated with pollution control, remediation efforts, and protective measures. (Birnie & Boyle,
2002) Through its policy recommendations, the OECD aimed to prevent governments from distorting
international trade and investment dynamics by subsidizing environmental costs. (Birnie & Boyle, 2002)
As such, the PPP is considered a “cost allocation norm”, strongly influenced by Pigou’s eatly work
(Schytzer, 2024, p. 13). As a result, two interpretations are possible: one that discourages subsidizing
environmental expenses to ensure that prices reflect the true costs of pollution control, and a stricter
alternative that advocates for internalizing the costs associated with negative externalities. Furthermore, it
can be understood that the second interpretation of the OECD recommendation for PPP prompts
governments to internalize costs through liability and compensation, including the first interpretation, and
emphasizing equity. (Khan, 2015) Initially intended as an economic policy recommendation, the PPP is
most notably recognized as Article 16 of the United Nations’ Rio Declaration of 1992%. However, Article
16 of the Rio Declaration (1992) lacks the normative qualities of the rule of law and is only included in a
limited number of treaties. As a result, states and international bodies are not legally required to enforce
this principle. However, they should consider this when developing environmental policies, such as
implementing taxes to recover pollution-related costs or introducing financial assurance mechanisms to
mitigate environmental harm. (Birnie & Boyle, 2002) The fact that the PPP (Rio Declaration, 1992) was
discussed during the drafting of the Environmental Code (1998) is not without importance, as the financial
assurance mechanism aligns with the OECD’s original recommendation to internalize environmental
costs.

A separate, central debate in philosophy during the same period concerned theories of distributive justice,
which gained traction with the publication of John Rawls’ work in 1971. At times, referred to as transitional
justice, the author of this thesis has selected diszributive justice® as the theoretical framework on which to
base the evaluation. (Olsaretti, 2018; Patton et al., 2015) In the philosophical debate on the theoretical
framework that followed Rawls’s publications, some scholars adopted a maximalist perspective, equating
distributive justice with social justice and encompassing all principles that balance individual needs with

18 [Author’s emphasis|
19 Hereafter referred to in this thesis as the "Rio Declaration’.
20 [Authot’s emphasis]

18



Securing the Legacy: Financial Assurance for Mine Closure in a Changing World
Environmental Policy in Sweden and South Africa

the benefits of societal cooperation. Others took a moderate stance, defining distributive justice as the just
distribution of material and/or economic advantages. Yet another part of the debaters advocated for a
minimalist view, focusing on allocating goods rather than the justice aspects of production. (Olsaretti,
2018) This thesis adopts Svarstad and Benjaminsen's definition of distributive justice as “zhe distribution of
burdens and benefits related to environmental interventions” (2020, p. 1), aligning with a moderate stance that
ineffective governance, which unjustly imposes the pollution burden on society’s most vulnerable groups,
correlates with environmental decline. This perspective suggests that Article 16 of the Rio Declaration
(1992) and the OECD’s recommendations imply responsibilities that extend beyond internalizing costs,
aiming to allocate resources effectively among societal stakeholders, particularly concerning the wasting
assets of a mine and the associated economic benefits and drawbacks of extraction. However, the author
interprets the legislative intent as disregarding broader societal principles of cooperation.

Operationalizing the theoretical framework

Operationalizing the theoretical framework raises questions about construct validity, ensuring consistency
between the framework and operational indicators. (Esaiasson et al., 2012) Mickwitz (2003) establishes
three value criteria relevant to distributive justice: general, economic, and value criteria linked to the
functioning of democracy, which is referred to as the ‘institutional’ dimension in this thesis, as presented
in Table 4. Additional criteria are based on the work of Patton et al. (2015). Where this has been the case,
the selected value criteria have been included in a dimension deemed appropriate by the author.

Table 4. Operationalization of the Theoretical Framework, Research Question, and Objectives

Dimension Criteria

Persistence

General Dimension o
Predictability

Efficiency
Market Effects
Legitimacy
Equity

Source: Informed by Mickwitz (2021)2003); Olsaretti (2018); Patton et al. (2015)
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The dimensions and criteria have been applied to the theoretical framework in two ways in this thesis:
first, as analysis criteria during the review of the qualitative data, and second, in formulating interview
questions, see Appendix 2. The interview structure was consistent across all sessions to maintain
comparability and facilitate a synthesis of stakeholder perspectives. However, to allow for flexibility and
enable interviewees to introduce additional points, the author did not outline every question in detail
beforehand. Instead, the focus was on the dimensions and criteria that operationalize the theoretical
framework of this thesis, contributing to some variation in the data collected within the overall sample
and among the different sub-groups.

Value criteria situated in the general dimension

The general dimension pertains to goal achievement and evaluates effectiveness based on whether results
align with the instrument’s goals, such as the instrument’s environmental performance and the
Environmental Code (1998). (Mickwitz, 2003) Bardach (2005) agrees with Mickwitz and emphasizes that
the key evaluation criterion is whether the expected outcome effectively contributes to solving the
identified policy issue. Based on this, the first value criterion evaluates whether the instrument’s effects
are persistenf' and uphold lasting environmental impacts. This criterion accounts for effects outside the
target area and unintended effects that may contribute to new problems, aligning with this thesis’s research

2l [Authot’s emphasis]
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objectives and questions. (Mickwitz, 2003) Additionally, this criterion includes the implementation
process, as policies might diverge in practice from the intended design when implemented in the field.
(Bardach, 2005) Conversely, predictability> refers to the ability of regulators and other stakeholders to
foresee and prepare for the implications related to administration, expected results, and potential outcomes
of the policy instrument. (Mickwitz, 2003)

Value criteria situated in the economic dimension

One strength of applying value criteria anchored in the economic dimension is that it makes implicit
assumptions explicit. (Mickwitz, 2003) Bardach (2005) notes that one of the most commonly used
evaluation criteria is ¢fficiency®, which requires that the benefits gained from the costs incurred be optimized
in a way that is satisfactory to society. This value criterion serves as a continuous ratio, allowing for
comparisons between alternatives that yield varying amounts of the same benefit (Patton et al., 2015). The
size of a quantum, established by the financial assurance mechanism, can lead to mwarket effects®* on its own.
This value criterion is not directly found in previous research; instead, it aims to encapsulate factors
influencing business, such as crowding-out effects, the propensity to invest in the industry, and
information asymmetries. Based on this, the author has combined them into a single value criterion and
included it in the economic dimension of the analysis. An alternative reasoning behind this is to shed light
on the government having an ulterior motive, given that operators who necessitate subsidies, such as
reduced interest rates or low premiums for conducting business, may be economically less efficient, and
societal benefit could be achieved by excluding such entities from the market. (Schytzer, 2024)

Value criteria situated in the institutional dimension

The institutional dimension reflects how environmental issues impact democracy, highlighting the need to
include value criteria rooted in the fundamental principles of democracy itself. (Mickwitz, 2003) Legitimacy®s
accounts for individuals and organizations affected by policymakers’ decisions, and is rooted in the level
of intervention acceptance among those stakeholder groups. (Mickwitz, 2003) Legitimacy also concerns
whether these groups would accept an alternative design. (Patton et al., 2015) Another commonly used
evaluation criterion, as noted by Bardach (2005), is equity*, concerned with how goods and services are
allocated among individual members of various subgroups within society, based on the ideal of equal
treatment of individuals in the absence of strong reasons for differentiation. (Mickwitz, 2003)

2.2.4. Construct Alternative Scenarios or Policies

The fourth step constructs alternative policy designs to the current intervention, acting as a baseline, and
explores different strategies to mitigate the identified problem. (Bardach, 2005; Mundaca, 2024) These
alternatives are both theoretical and informed by the case of South Africa. Similarly to the previous step,
this step is needed to meet the research objectives of the thesis.

2.2.5. Evaluate Effects Across Alternatives

Environmental policies, like the financial assurance mechanism, can have both anticipated and
unanticipated effects. (Mickwitz, 2003) The penultimate step considers the adverse side effects and
potential scenarios that could lead to the failure of the proposed solution. (Bardach, 2005; Mundaca, 2024)
This step is crucial to answer the research question on how policymakers can account for unanticipated
effects in determining which design alternative is most appropriate to increase environmental performance
following the unexpected cessation of activities in the Swedish mining industry.

22 [Authot’s emphasis]
23 Ibid.
24 Ibid.
2 Ibid.
26 Ibid.
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2.2.6. Confront Trade-Offs and Policy Choices

The concluding step evaluates trade-offs between the alternatives to eliminate weaker options and
compare them to the baseline. A frequent trade-off in evaluations involves balancing higher private costs,
like investing in pollution-reducing equipment, with social benefits such as enhanced environmental
quality and health. (Bardach, 2005) As such, this step seeks to balance these competing effects. (Mundaca,
2024)

21



Emma Hundertmark, IIIEE, Lund University

3. Findings, Results, and Analysis

This chapter presents the results and integrated analysis conducted following the logic of the six steps of
the Rational Policy Analysis Model. It integrates existing research on the topic, with the results drawn from
primary data, intending to meet the two research objectives and answer the research question of this thesis.

3.1. Problem Identification and Questions

The first step assesses market failures and welfare issues warranting changes in regulation (Mundaca, 2024),
deepening the understanding of the identified problem needed to answer the research question of this
thesis. These market failures and welfare issues are used to understand the underlying causes contributing
to adverse outcomes. (Bardach, 2005) The governmental inquiry “Securing the Supply of Metals and
Minerals” (SOU 2022:506) identifies four market failures in the metals and minerals market. The first being
negative externalities arising when mining and processing result in environmental and health impacts that
adversely affect other businesses, consumers, and future generations without being reflected in market
prices, for example, during leakage of heavy metals from tailing dams. Next, the investigators classify
exploration as a positive externality, the second market failure, as augmented levels of knowledge benefit
other future extraction efforts. They argue that companies frequently underinvest in collective knowledge,
which would have enabled competitors to benefit from such advancements. Accordingly, governmental
measures should strive to enhance the collective benefits of such knowledge, although this may diminish
corporate interest in exploring novel lands. Thirdly, high market concentration and economies of scale
can lead to imperfect competition, allowing nations and firms to influence prices and create barriers for
new entrants. The last market failure is incomplete information, particularly the uneven distribution of
information among market participants, commonly referred to as asymmetric information. The
investigators suggest that it is challenging to determine whether imperfect competition or asymmetric
information leads to market failure for the metals and minerals market, given the various policy failures.
(SOU 2022:56) Thus, changes in policy instruments could be seen as a way to enhance market conditions.
If relevant to the Swedish context, these findings suggest necessary improvements to regulatory
instruments. The examination of these four market failures in Sweden follows next.

3.1.1. Negative externalities

The country’s mineral resources and reserves are primarily concentrated in the northern regions of the
country. (Geological Survey of Sweden, 2024a) Thus, environmental degradation is concentrated in some
areas, while the benefits of extraction are experienced more broadly. This imbalance is exacerbated further
when considering that the cost of reversing the impact of the potential localized environmental damage
caused by existing mining sites in Sweden is estimated to be 6.3 billion Swedish Krona (BSEK). In contrast,
the current financial securities amount to 2.7 BSEK, if combined, while the government allocates 1 BSEK
annually for contaminated site remediation. This suggests that the cost coverage currently is less than 60
percent. Additionally, this government budget is not solely dedicated to restoring mining sites; it
encompasses all types of clean-up efforts, whether planned or due to accidental contamination.
(Government Offices of Sweden, 2024b, 2016; SOU 2018:59) This is important to note, as recent estimates
show that over 1,100 contaminated sites across Sweden pose significant environmental and health risks,
with funding for remediation often coming from that budget item. (Prop. 2021/22:219)

Additionally, it is worth noting that the State has faced substantial financial burdens due to the control and
remediation of previously abandoned mines. In 1998, when adjusted for current monetary values, the
state’s expenses for completed and upcoming remediation of extractive waste and former mining sites
amounted to about 590 million Swedish Krona (MSEK). In 1989, the estimated cost to remediate an
additional 27 identified former mining sites with associated extractive waste deposits ranged between 176
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MSEK? and 3.1 BSEK?, also adjusted for current values. Between 2007 and 2018, government grants for
remediating abandoned mines totaled 250 MSEK. Unfortunately, there is no recent comprehensive
estimate of the remediation costs associated with abandoned mines. Although outside the scope of this
thesis, it is evident that the state bears the main responsibility for tackling legacy issues and managing
abandoned mines. This is because holding any individual or entity accountable for the environmental
liabilities in these areas is virtually impossible, as they lack an operator and, consequently, a liable party.

(Government Offices of Sweden, 20106) This thesis focuses on events from the past 25 years, during which

four mining sites have experienced bankruptcies: the Dannemora mine, the Tapuli mine at Kaunisvaara, and

the Blaiken and Swvarttrisk mining sites (SOU 2018:59). A brief overview of each site is provided next:

®  Dannemora Magnetit AB® was granted an environmental permit to operate the Dannemora mine in 2008,
which included conditions of depositing a security of 4 MSEK, and for the company to fill up the
mine with water once operations had ceased. The company began operations in 2012 but declared
bankruptcy in 2015, following a failed restructuring attempt. Remediation efforts cost 12 MSEK, with
the 4 MSEK deposit only partially financing the site restoration. The County Administrative Board
demanded an additional 10 MSEK in remediation from the bankruptcy estate through a mass claim.
(Government Offices of Sweden, 2016; SOU 2018:59)

e In 2010, Northland Resources AB received an environmental permit to operate the Tapu/i mine. The
conditions included depositing a 10.3 MSEK security and incrementally depositing additional funds
corresponding to 6.1 SEK per square meter of the sand magazine and 11.4 SEK per square meter of
storage for the waste rock. The company declared bankruptcy in 2014, prompting the County
Administrative Board to require the estate to deposit a new security of 29.4 MSEK. Despite receiving
this, the County Administrative Board made a preliminary assessment that the additional funds would
not be enough to cover the latent environmental liability of the site. (Government Offices of Sweden,
2016; SOU 2018:59) The mine was reopened in 2018 under the name of Kaunisvaara, now with a
deposited security amounting to over 144.1 MSEK as well as an annual incremental increase of
additional funds corresponding to 38 SEK per square meter of the waste rock and 350 SEK per square
meter for the sand magazine. The security is subject to adjustment based on the Swedish construction
index. The security will also be discounted based on the Swedish construction index, using January
2020 as a base. (Land and Environment Court at Umea District Court, 2022¢) See Appendix 3.11 for
additional information on the existing operation and the conditions thereof.

o Scanmining AB was granted a permit per the Environmental Protection Act for the Blaiken mining site
in 2000, and an environmental permit under the Environmental Code (1998) to operate the Svarttrisk
mining site in 2002. The permit for the Blazken site included conditions to deposit a security of 2.3
MSEK and incrementally deposit additional funds annually. The deposited security for the Svarttrisk
site was set to 1.2 MSEK. Operations started in 2000, but after 15 months of operation of the Blaiken
site and nine months at Svarttrisk, the company went bankrupt. The bankruptcy estate, both mining
sites and the latent environmental liability, was purchased by Lapland Goldminers Sorse/e AB in 2008.
Following the purchase, the company conducted exploration and implemented various measures to
improve the sites’ environmental status, but in turn, it was declared bankrupt in 2012 without resuming
operations. The parent company of Lapland Goldminers Sorsele AB, Lapland Goldminers Fibodliden
AB, was then declared bankrupt in 2014. (Berglin, 2025; Government Offices of Sweden, 2016; SOU
2018:59)

27 Noted to be 79 MSEK in 1989 (Government Offices of Sweden, 2016), calculated using the Swedish CPI for February 2025.
When one then examines the impact of inflation over these 36 years, the calculation becomes 79,000,000 SEK * 1,02"36
years = 176,025,109,17 SEK. (Statistiska Centralbyrdn, n.d.)

28 Noted to be 1.4 BSEK in 1989 (Government Offices of Sweden, 2016), calculated using the Swedish CPI for February 2025.
When one then examines the impact of inflation over these 36 years, the calculation becomes 1,400,000,000 SEK * 1,02"36
years = 3,119,432,314,41 SEK. (Statistiska Centralbyrin, n.d.)

2 AB is a Swedish abbreviation for a limited liability company. Since this abbreviation is included in the company’s name, it
has not been translated in this thesis.
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Despite its short time in operation, extensive environmental damage occurred, including contaminated
water leaks that required treatment. The bankruptcy estate has carried out and partially funded the
water treatment. However, the deposited securities of a total of 3.5 MSEK have not been sufficient to
cover the cost. From 2015 to 2020, remediation at Svarttrisk included final capping and seeding, while
the Geological Survey of Sweden managed Blaiken, addressing waste rock and ongoing water
treatment. The remediation cost of Blaiken is estimated to be between 155 — 255 MSEK and has been
shifted to the government. Once remediation has been completed at the two sites, water treatment is
likely to continue for an extended period. To date, the cost of the water treatment alone has amounted
to 280 — 380 MSEK. (Berglin, 2025; Geological Survey of Sweden, 2023b; Government Offices of
Sweden, 2016)

These cases also indicate that while no formal ultimate responsibility for the state to carry out remediation
efforts is expressed in the legislation, the state has taken on the role of both financier and principal for the
These cases also show that, although the legislation does not explicitly assign ultimate responsibility for
remediation to the Swedish state, it has assumed the role of both financer and principal for the remediation
de facto, taking on responsibility accordingly. (SOU 2018:59) Overall, one can assume that the first market
failure of negative externalities has materialized within the Swedish context. The extraction and processing
of minerals and metals have imposed significant costs on the State for managing environmental and health
impacts, which have not been accounted for in market prices during the operational life of these sites.

3.1.2. Positive externalities

The investigators (2022a) classify exploration as a positive externality. Although generally outside the scope
of this thesis, the author includes it in the evaluation model to fully assess potential market failures. Sweden
has approximately 6,000 permitted activities under the Environmental Code (1998), 13 of which are related
to mining. (Mining Inspectorate of Sweden, 2024) Nearly 87 percent of exploration is conducted by
companies already operating mines. (Geological Survey of Sweden, 2024a) Thus, there is limited corporate
interest in exploring new lands. The government has, however, acted to ensure that the benefits from an
augmented level of knowledge are shared beyond the company conducting exploration by establishing the
Mineral Information Office, which houses the country’s drill core archive of four million meters from
over 22,000 boreholes. This archive is publicly available for further investigation and sampling. Alongside
the drill cores, mapping protocols and results from geophysical measurements and chemical analyses are
also available. Information from 8,000 former boreholes is also accessible at the Mineral Information
Office. (Geological Survey of Sweden, 2025; Radio, n.d.) To enhance access, drill cores are digitized and
provided through a publicly interactive map. (Geological Survey of Sweden, n.d.) The author concludes
that the second market failure partially materialized in Sweden due to minimal exploration by new market
entrants or unexplored areas. However, the drill core archive enhances knowledge levels that benefit not
just the exploration company itself but also further strengthen the effect of positive externalities in the
Swedish context. To definitively establish the presence of positive externalities, further research is likely
required, as the evidence presented in this section supports both stances.

3.1.3. Imperfect competition

Historically, Sweden’s economic growth has been closely tied to industrialization. The country
transformed from one of Europe’s poorest, with about 80 percent of its population engaged in agriculture,
to having the highest economic growth rate among industrialized nations from 1870 to 1970. This shift is
recognized as a transition from a resource-based economy to a technologically advanced investment goods
industry, primarily driven by the commercialization of natural resources such as lumber and iron ore.
(Henrekson, Jonung, & Stymne, 1996) However, the Swedish mining industry exemplifies a series of
contradictions. The demand for metals and minerals is experiencing a broad-based increase, and existing
mines are achieving unprecedented output levels. Combined, these trends resulted in a 24 percent increase
in total ore production in Sweden from 1957 to 2023. Contrarily, operational mines decreased from 260
post-WWII to 13 today. (Geological Survey of Sweden, 2024a; SOU 2022:56) Sweden remains a relatively
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small player in the global market, accounting for about 1 percent of worldwide production. Nevertheless,
it plays a vital role in the EU by generating 93 percent of iron ore (Liljenstolpe et al., 2024), primarily from
two companies: the state-owned company Luossavaara-Kiirunavaara Aktiebolag (LKAB) and the limited
liability company Kaunis Iron AB. (Geological Survey of Sweden, 2024a)

Sweden is classified as a small and open economy, with a GDP of approximately 5,000 trillion SEK.
(Fregert, 2021) Total exports comprise 48 percent, while the mining industry contributed 10.2 percent to
exports in 2024. (Statistics Sweden, 2024) Additionally, the industry employed about 10,610 people in
2023, generating roughly 65 BSEK in turnover. (Geological Survey of Sweden, 2024a) The state’s primary
source of income from mining consists of corporate taxes and LKAB dividends (RiR, 2015), with an
effective 22 — 27 percent tax rate, yielding 5 BSEK in 2022. (SOU 2022:56) Mining companies are also
liable for carbon tax, waste tax, energy tax, value-added tax on products, and the obligations delineated by
the Minerals Act (SFS 1991:45)% to be remitted to the state. (SOU 2022:56) The total tax base from mining
can be compared to LKAB’s dividend of 7.5 BSEK, equating to approximately 32 percent of the total
distribution of 23 BSEK in dividends among the 44 Swedish state-owned companies in 2022.
(Government Offices of Sweden, 2023) A minor portion of the state’s revenue from mining comes from
mineral royalties. (RiR, 2015) Each mining concession holder must pay an annual compensation of 2 per
mil based on the estimated value of the minerals extracted in that area throughout the year. Out of this
compensation, 1.5 per mil goes to the property owner, while 0.5 per mil is allocated to the state. (Ch. 7
Para. 7, Minerals Act, 1991) These mineral royalties totaled 23 MSEK in 2022. (SOU 2022:56) To
summarize, it is plausible to assert that the third market failure identified in the governmental inquiry
“Securing the Supply of Metals, and Minerals” (2022a) has materialized within the Swedish context. The
market exhibits substantial concentrations and economies of scale, potentially resulting in imperfect
competition and bartiers to entry, particularly when considering exploration.

3.1.4. Asymmetrical information

Sweden operates through a decentralized government system, which also applies to the environmental
permitting process. The nation has 21 County Administrative Boards and 5 Land and Environment
Courts, all integral to the permitting process; see Map 1 in Appendix 3 for more details. (Swedish
Environmental Protection Agency, 2024b; Swedish National Courts Administration, n.d.) Another aspect
of decentralization is evident in the roles and mandates of the state actors involved, which act as
counterparts to the applicants. The right to litigate is limited to a few agencies with varied expertise (Ch.
22 Para. 6, Environmental Code, 1998), who also possess the authority to appeal the decisions made by
the licensing authority. Alongside these state entities, other government bodies participate in the
environmental permitting process for mining sites, fulfilling parallel roles to those to which applications
are referred for consideration, and in broader consultations. (SOU 2024:98) This is further accentuated
when considering the Swedish ‘National interests’ system, part of the physical planning and environmental
permitting processes. These national interests are geographic areas in Sweden with nationally important
values and qualities for the nature and culture of the country, based on both conservation interests and
exploration. (Swedish National Board of Housing, Building and Urban Development, 2022; Ch. 4,
Environmental Code, 1998) No action may be taken to significantly damage the designated values or
impede the land’s intended use. (Geological Survey of Sweden, 2024¢) To aid in this effort, 12 national
agencies have been tasked with managing national interests; for instance, the SEPA oversees the
conservation of these interests on land. (Swedish Environmental Protection Agency, 2025; Swedish
National Board of Housing, Building and Urban Development, 2022) In the context of mining, the
Swedish Geological Survey holds a delegated responsibility for national interests in valuable substances
and materials (Geological Survey of Sweden, 2024d); however, it lacks party status in the environmental

30 Hereafter referred to in this thesis as the ‘Minerals Act’.
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permitting process. This raises concerns about whether all conservation and resource use interests are
adequately and equally included in permit processes for mines.

One interviewee noted that complete transparency is rare among actors. (Interview 11, 2025) Another
emphasized that the process should be viewed as an opportunity for collaboration among parties, rather
than perceiving each other as adversaries. Such a mindset leads to frequent misinterpretations and
diminished trust, preventing open information sharing at the loss of all. They also stressed that it is essential
to remember that opposing views do not necessarily mean that an application that does not contain all the
elements requested by the government makes it “bad’ in itself. At some point, it becomes an issue of
moving goalposts, having experienced that expert agencies like the SEPA intended to support all involved,
“cannot say what constitutes a good application. That depends on what is on the table.” (Interview 10, 2025). On the
other hand, due to the geographic locations of the mines currently in operation across the country, the
impact of the decentralized system is mitigated seeing as ten out of thirteen mines were granted permits
by the Land and Environment Court of Umea District Court and that those, in turn, are supervised by two
County Administrative Boards, see Appendix 3 for additional details. If this trend persists, challenges
related to asymmetrical information will likely have a limited impact. To conclude, the author considers it
likely that some aspects of this market failure apply to the Swedish context, while reiterating the
investigator's suggestion that it is challenging to determine whether asymmetric information leads to
market failure for the metals and minerals market, given the various policy failures. (SOU 2022:50)

Summary

The first step of this evaluation examined market failures and welfare issues. (Mundaca, 2024) The
governmental inquiry “Securing the Supply of Metals and Minerals” (SOU 2022:56) identified the four
market failures specific to the metals and minerals industry. Confirming that three of the four market
failures are present in the Swedish context, the author agrees with the investigator's conclusion that
adjustments to the instrument are warranted to improve market conditions. The first market failure
concerning negative externalities materialized in Sweden as extraction and processing imposed significant
costs on the State for managing environmental and health impacts, which were not reflected in market
prices. However, there is little evidence of the second market failure related to positive externalities.
Regarding the third failure, the author noted the mining industry's historical and current economic
importance, which shows significant concentrations and economies of scale, indicating imperfect
competition and barriers to entry. Lastly, the author assessed asymmetrical information. While it is
challenging to determine due to the interference of separate regulations, the Swedish market displays
uneven information distribution among participants. These findings enhance our understanding of the
problem and the second research objective by exploring conflicts and convergences among stakeholders
affected by mine closures in Sweden.

3.2. Assemble and Develop Justification

The second step of the Model gathers evidence supported by information and data to assess the nature
and scope of the identified problem (2024), by describing the characteristics of the specific policy situation.
(Bardach, 2005) This section aims to improve our understanding of the contexts in Sweden and South
Africa, focusing on the nature of previously identified market failures that require modifications to the
instrument. It begins with a brief overview of the Environmental Code's (1998) historical development,
followed by a description of the current environmental permitting process. It concludes with a discussion
of the situation in South Africa. The historical evolution and current status of environmental law are
inherently more intricate than the accounts provided in the upcoming sections. Instead of exhaustively
capturing this complexity, they serve as the author's attempt to contextualize the problem description and
establish a framework for further evaluation.
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3.2.1. Historical Perspectives on the Swedish Environmental Permitting Process

To understand the nature of the identified problem and deepen the knowledge needed to fulfil the two
research objectives of this thesis, this section explores the historical perspectives of the environmental
permitting process and how the Environmental Code (1998) came to be.

Sweden’s mining legislation dates back to the 14" century. (Mining Inspectorate of Sweden, 2023) Over
the centuries, increasing public awareness of environmental issues related to societal advancement resulted
in a complex set of regulations that addressed specific concerns. These legislative measures ultimately
developed into two main branches: civil law and public law. Civil law, stemming from the Middle Ages,
governs property owners’ rights regarding neighboring properties. A different branch of public law
evolved in the 18th century, prioritizing preliminary assessments of development projects to protect public
health amid industrialization challenges. (Michanek, 2012; SOU 2022:33; SOU 2024:98) Environmental
permits in public law trace back to the eatly 18™ century, focusing on waterworks and industrial facilities
like sawmills. By the mid-19" century, regulations had emerged to assess the impact of water usage. The
1918 Water Act (SFS 1918:523) established a court-authorized licensing system for water permits. In 1942,
amendments marked a pivotal shift in Sweden’s environmental policy, introducing permits with conditions
to regulate discharges, balancing environmental protection with economic costs. In the early 1960s,
initiatives began for air pollutant control, leading to the 1969 Environmental Protection Act (SFS
1969:387)%, providing comprehensive protection against various disturbances such as pollution, noise, and
radiation. The activities covered by the Environmental Protection Act were labeled as environmentally
hazardous activities?, a term that remains central to contemporary Swedish environmental legislation.

By 1988, the Act was revised to include regulations on environmental damage insurance, meant to
compensate victims of personal injury from hazardous activities. However, it was eventually abolished due
to inadequate compensation and stagnant premiums. (Michanek, 2012; SOU 2022:33; SOU 2024:98) In
1989, rules were introduced to hold operators liable for environmental damage, even if the activity had
ceased, as numerous mines and industries had severely contaminated land and water. Although firms had
to conduct remediation, enforcement faltered as government agencies struggled with implementation. This
was partly due to the preventive nature of the Environmental Protection Act, which effectively addressed
instances where an operator stored chemical waste at risk of leakage. However, the regulations did not
cover ongoing pollution from industrial activities. (Michanek, 2012)

3.2.2. Contemporary Environmental Permit Process in Sweden

In 1989, the Swedish Parliament initiated the process of consolidating 16 disparate environmental
protection laws into a single, cohesive Environmental Code (Michanek, 2012), effective in 1999 after
Sweden had become an EU MS. European environmental policy significantly influenced the evolution of
the Environmental Code (1998), both in terms of substantive content and procedural frameworks. (SOU
2024:98) An example of this is that the Environmental Code partially serves as an implementation of the
EU Environmental Liability Directive. (Schytzer, 2024) The introduction of the Environmental Code also
marked a departure from the previously dominant sectoral approach towards an integrated perspective,
which addresses multiple environmental dimensions. The overarching objective of this transition was to
achieve a high level of environmental protection and mitigate the risk of pollution transfer between
environmental media, such as the movement of contaminants from air to water. (SOU 2024:98) This is
particularly noteworthy with the introduction of Chapter 9 of the Environmental Code (1998), which
establishes the permits or notifications necessary for commencing environmentally hazardous activities,
replacing paragraph 10 of the Environmental Protection Ordinance (1969) with a significant distinction:
an environmental permit under the Swedish Environmental Code (1998) governs the development and
operation of an environmentally hazardous activity. That meant conducting an environmentally hazardous

31 Hereafter referred to in this thesis as the ‘Environmental Protection Act’.
32 [Authot’s emphasis]
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activity in a facility originally built for a different purpose was no longer permissible, which did not require
a permit or notification. Moreover, existing environmentally hazardous activities became subject to permit
or notification requirements, even if they remained unchanged, indicating that the rules applied
retroactively. (SOU 2022:33)

To initiate mining operations, businesses must obtain an environmental permit per the Environmental
Code. (SOU 2022:56) A permit may be granted with or without a time limit. It can be modified in three
ways: as a full review of the permit, a restricted evaluation of proposed changes, or a modification of
existing conditions. (Swedish Environmental Protection Agency, 2024b) Financial assurances are listed as
a condition of the permit, making it subject to review. If no party appeals the permit decision, and it
becomes final upon a binding judgment, all parties must follow the ruling. (Ch. 24, Environmental Code,
1998) Additionally, activities covered by the permit are subject only to those outlined in the permit. This
means an operator complying with the permit conditions is not at risk of public authorities imposing
additional demands based on the rules of consideration, at least not for matters that have already been
addressed during the environmental permit process®. (SOU 2022:33; Swedish Environmental Protection
Agency, 2024b) The government can, however, reconsider or revoke an environmental permit if it does
not meet the stipulations of Ch. 24 Para. 5 of the Environmental Code (1998). For instance, this could
materialize for non-time-limited permits where production methods have significantly evolved,
necessitating a new permit. A reconsideration can always be initiated after 10 years, involving reassessing
certain permit aspects like financial assurance, without questioning the operations’ admissibility. Revoking
permits are theoretically more broadly applicable, but they remain rare in practice. It encompasses all
permits, exemptions, and approvals granted under the Environmental Code (1998), and empowers the
government to revoke the entire permits or specific parts of them. (Swedish Environmental Protection
Agency, 2024c; Ch. 24 Para. 3, Environmental Code, 1998)

3.2.3. The Case of South Africa

Historically, commercial mining of copper began in 1852, and the subsequent discoveries of diamonds in
1870 and gold in 1886 led to significant migration, urbanization, and capital investment in South Africa.
This trend was further bolstered by the discovery of coal, iron ore, manganese, and platinum-group metals
(PGMs), establishing the mining industry as the cornerstone of the country’s industrial revolution and
stimulating infrastructure, manufacturing, and agriculture development. In 1980, the mining industry
represented 21 percent of the GDP at its peak. (Cole & Broadhurst, 2020) Its significance transcends a
simple cost-benefit relationship for the nation, as evidenced by the assertion of Judge Heimstra, who stated
in court records from 1961 that, “This industry is the lifeblood of the country |...]” (Humby, 2015, p. 112).
Furthermore, five decades later, parliamentary records document that Johnny de Lange, co-chair of the
historic joint sitting of the Parliamentary Portfolio Committees on Mineral Resources and the
Environment and Water, characterized mining as the “DNA” of South Africa’s economy and
development. He emphasized the industry’s “central role’ across both colonial and apartheid eras,
highlighting a sustained “mold’ that remains influential in the contemporary democratic landscape.
(Humby, 2015, p. 112) Interviewee 12 stressed that this relevance remains today when stating that:

“We see mineral resources as onr route to industrialization and economic development, especially if we manage also to refine the
raw materials and add value and mineral beneficiation, e.g., by increasing concentration and refinement. In that way, it can
boost the social capabilities of local communities and contribute to energy resources or the greater supply chains of a country.

33 Refers to an administrative review of the environmental impact of activities and measures.”” (SOU 2024:98, p. 467). [Translation made by
the authot]
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Numerons linkages between mining and economic growth and social development excist, and we need to strengthen them to move
the industry away from its current enclaves and develop the skills, input, and procurement needed at the sites to integrate
communities, which allows for multiplier effects to spread across the larger economy.” .

Today, the International Monetary Fund (2024) recognizes South Africa as the largest economy on the
African continent, based on GDP per capita, with the mining industry contributing 7.2 percent of the
country’s GDP in 2019. South Africa is also the world’s largest producer of PGMs, chromium, and
manganese. (Cole & Broadhurst, 2020) As such, the industry received special treatment from the judiciary
and legislative branches, being exempt from submitting environmental management programs for the
operational and closing phases of a mining site up until the enactment of the Minerals Act (No. 50 in
1991), and having been subject to a highly customized and simplified, environmental impact assessment
and management regime. (Humby, 2015) This has resulted in a considerable loss, with South Africa now
facing around 6,000 unclaimed sites that are either orphaned or abandoned. (Interview 18, 2025) For eight
years, starting in 2008, South Africa’s parliament and political powers worked to establish a ‘single
environmental system’, consolidating the previously fragmented institutional arrangements found in
distinct environmental and mining laws. This change marks a significant historical evolution, as South
Africa enacted its first overarching environmental law, the Environment Conservation Act (No. 73 of
1989), in 1989. Environmental issues started to be incorporated into mining regulations in the early 1990s
and gained further emphasis following 1994, particularly with the introduction of the National
Environmental Management Act (No. 107 of 1989)*. (Humby, 2015) The Department of Environment
Affairs (DEA) is responsible for enacting laws that mitigate the environmental effects of mining, with
NEMA (1989) being especially noteworthy. (Land Rehabilitation Society of Southern Africa, 2019) An
additional example of this change is the passing of the Mineral and Petroleum Resources Development
Act (No. 28 of 2002), which eliminated private ownership of mineral rights and vested them in the people
of South Africa under the state’s custodianship. (Cole & Broadhurst, 2020) The MPRDA (2002) also
established a requirement for providing financial assurance for remediation and a liability to remediate the
land affected by operations. (Humby, 2015) The MPRDA (2002) is administered by the Department of
Mineral Resources, the competent authority for issuing mining rights and granting closure certificates.
(Land Rehabilitation Society of Southern Africa, 2019) In the following years, the NEMA (1989) and
MPRDA (2002) underwent amendments, establishing an environmental permitting system in 2008 and
imposing stricter regulations on mine closure and financial assurances. Implementing the amended rules
of the MPRDA (2002), which were introduced in 2008, encountered significant challenges and did not
take effect until 2013 due to political divisions and industry pressure. (Humby, 2015) In 2015, the
MPRDA’s (2002) environmental provisions were fully repealed and replaced with the NEMA (1989).
Consequently, closing a mine necessitates applying for Environmental Authorization, including a closure
plan and an environmental management program, as detailed in the environmental impact assessment.
(Land Rehabilitation Society of Southern Africa, 2019)

A gap between the existing regulation and the on-ground work persists. (Interview 18, 2025) Interviewees
11 and 12 independently pointed out, when asked about potential improvements to the financial assurance
mechanism, that the challenge lies not in the absence of effective policy and regulation, but in monitoring
and compliance. This is because South Africa, like numerous other African countries, has adopted best
practices from other jurisdictions. Interviewee 11 then noted that businesses are seldom taken to court
over insufficient restoration efforts, highlighting weak enforcement mechanisms as the core issue. To
improve this instrument’s environmental impact, interviewees 11 and 12 emphasized the need to empower
environmental regulators “7o effectively perform their duties” and ensure that the state has sufficient qualified
personnel to enforce existing policies. As noted by Interviewee 12, one key aspect of this is the
Environmental Impact Assessments. These assessments hold the potential to reduce information

3 Amended by the National Environmental Management Law Amendment Act, No. 2 of 2022. Hereafter referred to in this
thesis as the ‘Environmental Management Act’, or its original abbreviation NEMA’.
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asymmetries and foster institutional learning within the government by enhancing transparency.
Furthermore, the interviewee believes that the approach to developing African nations’ regulatory
capacities would help level the global playing field further.

Summary

Having explored market failures that warrant changes to the instrument, this step of the evaluation
gathered evidence on the nature and scope of the identified problem and policy situation. (Bardach, 2005)
Both countries have historical ties to mining, but differ in their regulatory approaches. Sweden has
regulated its mining industry since the 14th century (Mining Inspectorate of Sweden, 2023). Over time,
this evolved into several complex laws, consolidated into the Environmental Code in 1999 after Sweden
became an EU MS. By then, the country had extensive experience in permitting activities affecting water
and the surrounding environment, labeling them as hazardous 30 years prior, with the permitting process
of the Environmental Code (1998) taking on an integrated perspective to minimize the pollution transfer
between environmental media (Michanek, 2012), similar to South Africa’s Single Environmental System
established from 2008 onwards. On the other hand, South Africa has long given special treatment to the
industry (Humby, 2015), for whom the country's most significant challenges today are not a lack of
regulation, but inadequate monitoring, enforcement, and compliance systems. (Interview 12, 2025) This is
attributed to information asymmetries and poor institutional learning, leading to, for instance, infrequent
court actions for inadequate remediation despite 6,000 orphaned or abandoned sites. (Interview 18, 2025)

3.3. Evaluation Criteria

Having outlined the scope and nature of the identified problem, following an assessment that adjustments
in the instrument are needed to improve market conditions, the third step of the Model involves selecting
the value criteria that operationalize the chosen theoretical framework. This framework guides the
normative assessment of the policy intervention’s impact. (Bardach, 2005; Mundaca, 2024; Patton et al.,
2015) For this thesis, the theoretical framework is distributive justice, for which the dimensions and value
criteria developed by Mickwitz (2003) and Patton et al. (2015) have been used to operationalize the
framework, see Table 5. The dimensions and criteria have been applied in two ways in this thesis: first, in
formulating interview questions, and second, as analysis criteria during the review of the qualitative data.

Table 5. Dimensions and Value Criteria Selected to Operationalize the Theoretical Framework

Dimension Criteria
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Institutional Dimension

Source: Informed by Mickwitz (2021)2003); Olsaretti (2018); Patton et al. (2015)

3.4. Design Alternatives of the Instrument

This thesis seeks to answer the research question of how policymakers can account for unanticipated
effects when determining an assurance mechanism suitable to incentivize sound environmental
performance following the unexpected cessation of activities in the Swedish mining industry. To explore
this, the author also drafted two research objectives, relating to the relative strengths and weaknesses of
the design alternatives and the main points of conflict and convergence among stakeholder groups in
Sweden. Having established the evaluation criteria, the fourth step of the Model constructs alternative
policy designs to the current intervention, acting as a baseline. The alternatives do not need to be mutually
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exclusive and might be most effective when combined. (Bardach, 2005; Mundaca, 2024) Generally, there
are two main groups of financial assurances: collective provisions, such as mutual guarantee funds,
extended producer responsibilities, and insurance, and individual provisions, such as securities and bonds.
(Bradley et al., 2018)

3.4.1. Securities

The Swedish instrument design, known as security, serves as the baseline for evaluation. It is an example
of an individual provision. (Bradley et al., 2018) It has been subject to several amendments, with one
interviewee stating that different stakeholders appear to hold opposing views on all aspects of the
associated statutes. (Interview 4, 2025) A separate interviewee added that there are contradictions and
challenges related to all parts of the regulation, including what it should cover and which factors should
be part of the calculation regarding cost estimates and remediation methods. The interviewee also noted
alack of literature and knowledge, further complicating this matter (Interview 2, 2025), as frequent changes
contribute to uncertainty. (Interview 10, 2025) Given the limited research on the Swedish context and the
chosen instrument, there is no broadly accepted definition of securities. Consequently, the subsequent
description should be viewed as the author’s attempt to delineate the instrument and the recently
introduced legislative amendments.

Applicability and Size of Security

The rules apply to various permitted activities. (Ch. 16 Para. 3, Environmental Code, 1998), including
waste disposal. (Ch. 15 Para. 35, Environmental Code, 1998) Thus, the regulation spans various sectors
and state actors at all levels. Additionally, the general rules of consideration within the Environmental
Code (1998) stipulate that any individual or entity responsible for conducting an activity that causes
environmental damage or nuisance is liable for remedying it until the issue is resolved, provided that the
measures taken are deemed reasonable. (Ch. 2 Para. 8, Environmental Code, 1998) The responsibility is
further specified as those who have carried out activities that contribute to pollution or severe
environmental damage and are responsible for remediation. (Ch. 10 Para. 35, Environmental Code, 1998)
This indicates that the rules apply retroactively. (SOU 2022:33) Depositing security is mandatory. (MOD
2008)

The rules on permit applications to which the security is listed as a condition are supplemented by the
Environmental Impact Assessment Ordinance (SFS 2013:251)%, which contains provisions on the types
of activities that require a permit under the Code (1998). It states that the Land and Environment Court
is the licensing authority for mining operations. (Ch. 4, Para. 11 — 16, EIA Otdinance, 2013) The Land
and Environment Court is thus authorized to accept the securities for mining operations if deemed
‘sufficient for its intended purpose’, whether provided singularly or in conjunction with other securities.
Furthermore, security can be deposited incrementally based on a plan that ensures compliance with
pertinent requirements at all times. (Ch. 16 Para. 3, third indent, Environmental Code, 1998) An
interviewee explained that the permit holder is not required to deposit security covering the mine’s
remediation at its peak operational phase. Instead, the funds are based on a regular assessment of the
current remediation needs, considering production levels, waste rock piles, and tailings. This ongoing
evaluation is grounded in supervision and enables continuous remediation, for which a section of the site
is simultaneously restored in conjunction with ongoing operations. (Interview 4, 2025) The term ‘sufficient
for its intended purpose’ lacks further clarification within the statute beyond stating that the size of the
security shall be set at an amount that significantly limits the State’s risk of paying for remediation
measures. (Bengtsson et al., 2024; RiR, 2015) An example of when this issue arose is the case of Kaunisvaara,
described in Appendix 3.11, for which the operator took over the site after a prior bankruptcy, and the
Country Administrative Board assessed that the previously deposited security was insufficient to cover the
environmental liability. (Government Offices of Sweden, 2016; SOU 2018:59) Having previously

% Hereafter referred to in this thesis as the ‘Environmental Impact Assessment Ordinance’ or the ‘EIA Ordinance’.
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deposited 10.3 MSEK in 2010, the permit was re-assessed after the bankruptcy, and the operator was
found liable to deposit 144.1 MSEK while also making incremental payments based on the gradual increase
in the size of the waste rock deposit and sand magazines. (Land and Environment Court at Umed District
Court, 2019b, 2022¢) Following recent legislative amendments, some clarification has been made regarding
the size of security as being intended to cover remediation costs with a 75 percent probability. (SOU
2018:59) One interviewee noted that the statute does not stipulate that the security must eliminate the
state’s financial risk, but rather, that assessing whether it is ‘sufficient for its intended purpose’ involves a
decision at the margin. (Interview 4, 2025) The preparatory works further clarify that the intention is to
cover the costs of remediation, as well as investigation and monitoring. (Folkunger, Lidgard, Olsson,
Agren, & Ho6k, 2018)

Procedural Steps

Depositing securities entails several procedural steps that can be categorized into two distinct stages.
Initially, the court rules on the necessity for the licensee to deposit a security and the required size,
evaluating whether the security can be deposited incrementally. (NJA 2011, p. 296) As such, the permit
shall, inter alia, contain conditions concerning the size of the security. The permit shall also contain
conditions stating that the security shall be accepted prior to the commencement of the activity and that
it shall be satisfactory on an ongoing basis thereafter. (Ch. 22 Para. 25 h, Environmental Code, 1998)
Moreover, it can be argued that security should be discounted or adjusted for inflation, ensuring it remains
adequate if invoked. Multiple interviewees identify this as a challenge, with one interviewee expressing that
“the discount rate is a politically motivated number.” (Interview 18, 2025). This argument stems from the fact that
the discount rate is predetermined in some permits and calculated ex-post using the consumer price index
(CPI). In contrast, in others, it is set at a specific percentage, such as two percent, which aligns with the
Riksbank’s target for Swedish inflation. A challenge with the latter is that different index adjustments do
not always correspond to wage increases during the same period. Since the dominant cost of remediation
stems from wages, the security pool risks becoming too small over time to be considered ‘fit for purpose’.
An alternative to discounting is to conduct this adjustment ex ante and include it in the security, as the
licensing authority will approve. (Folkunger et al., 2018) When assessing the currently operational mines
in Sweden, the case of Kaunisvaara stands out, as described in further detail in Appendix 3.11, due to its
security being subject to discounting based on the Swedish construction index. (Land and Environment
Court at Umea District Court, 2022¢) The revised legislation, effective from 2024, also addresses the
discount rate and uncertainty estimates. (Prop. 2021/22:219) One interviewee mentioned that predicting
the outcome of these changes is premature, as it will likely be determined in practice. However, considering
the limited number of mines in Sweden and the few permit applications for new openings, it may take
some time to resolve this issue. (Interview 4, 2025) From the operator’s perspective, the challenge with
this ambiguity is the risk that assurances will become so large that they must be discounted from day one.
(Interview 9, 2025)

The applicant is responsible for calculating and suggesting the deposit amount as security. For mining
applications, the LLand and Environment Court must then consult the National Debt Office, allowing it to
present an alternative calculation that analyzes the risks associated with the state’s ultimate responsibility
for the mining site. (Prop. 2021/22:219) An interviewee emphasized that the company bears the burden
of proof throughout the permitting process and that the Court is responsible for conducting thorough
investigations. As such, the Court is charged with critically evaluating evidence, including the potential
requirement for the company to furnish additional documentation when warranted. In instances where
interests diverge, the procedural framework allows for the involvement of other parties, allowing them to
respond to the proposal and to present alternative solutions for the court’s consideration. (Interview 2,
2025) Once the first step is completed, the Court evaluates the type of security to be provided and
determines its adequacy before ruling on the permit application, including any conditions regarding the
security required for proceeding with the activity. (NJA 2011, p. 296) The Court then consults the National
Debt Office a second time. Interviewees 5 and 6 noted that this constitutes a persistent gap in the amended
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process, wherein the National Debt Office is consulted based on the size and type of security proposed
by the operator, as well as their suggested remediation measures. During the court hearing, various
counterparties could introduce new proposals, allowing the court to rule in their favor. For instance, if the
operator argues for covering the remaining tailings and waste rock with 0.5 meters of moraine at closure,
state counterparts might assert that 3 meters of till mixed with bentonite clay represents a more
environmentally sound approach. However, in such cases, the court lacks an economic assessment of one
of the alternatives provided by the counterparts. (Interview 5 & Interview 6, 2025) Additionally, what may
be most efficient during operations can increase remediation costs if continuous management is sub-
optimal. For example, consolidating waste into a single large deposit might reduce operational costs due
to low transportation expenses. Still, it could raise remediation costs if more moraine is required to cover
it. This point is significant because the cost of coverage can differ substantially based on the type of nearby
moraine, at times ranging from €2.5 to €25 per square meter. (Schytzer, 2024) The court then must
calculate the alternative presented during the court hearing and ensure that the security pool remains ‘fit
for purpose’. Such a ruling could, therefore, not be based on the assessment provided by the National
Debt Office. This presents a challenge, as the National Debt Office is consulted “#o0 late” when weighing
in on the appropriateness of the security at the final stage before the operator is allowed to commence
operations. The interviewee further stated that the National Debt Office’s participation and expertise have
changed the dynamics among other state actors, noting that, historically, proceedings relied on the
operator’s proposals, with the court and counterparts constrained to point out mistakes or request
clarifications. Following the legislative changes, the interviewee notes that actors like the SEPA can focus
their efforts on actual remediation efforts, which align with their expertise and mandate. Meanwhile, the
National Debt Office assesses the costs thereof, and the court evaluates whether the suggested solutions
are reasonable. (Interview 5 & Interview 6, 2025)

The Purpose of the Security

Another challenging element is the absence of a description detailing what the safety is expected to achieve
and at what point the operator’s liability has been fulfilled. Given a mine’s extended lifespan and likely
technological advancements throughout, it is often considered impossible to outline all the specific actions
that may be taken during the remediation process when granting the environmental permit. For instance,
if the court requires the operator to achieve a particular level of biodiversity, it needs to know that this is
possible within, e.g., 35 years, and that the supervisory authority can assess whether the condition has been
fulfilled, as the decision legally binds the operator. This has proven particularly challenging when external
factors are also considered. (Interview 9, 2025) Instead, the form of security is contingent upon various
factors, including the features of the permit, the intended extraction method, and the specific conditions
prevailing at the site of the activity. Consequently, the form of the deposited security must be evaluated
on a case-by-case basis. (Bengtsson et al., 2024; Folkunger et al., 2018; SOU 2018:59)

Interviewee 1 explained that the vague descriptions are likely due to the operator’s obligation to follow the
general condition that any individual or entity responsible for conducting an activity that causes
environmental damage or nuisance is liable for remedying it until the issue is resolved, provided that the
measures taken are deemed reasonable. (Ch. 2 Para. 8, Environmental Code, 1998) Other interviewees
added that a more detailed ruling correlates with more significant securities and that business cannot
commence until all permit issues, including security, are resolved. (Interview 5 & Interview 6, 2025) This
poses a challenge for the applicant, who must first obtain a ruling confirming the necessity of providing
security and the required amount before seeking assistance from a credit institution to fulfill this
requirement. They must then wait for the second ruling on the sufficiency of the deposited security before
being allowed to commence operations. (Interview 4, 2025) Another interviewee added that the absence
of clear criteria for what an application should include makes it challenging to anticipate the need for
additional documentation and assess the likelithood of approval, resulting in lengthy and costly application
processes. They also remarked that the “permit process feels like a lottery” (Interview 8, 2025), having asked
their legal team and environmental consultants if they had “done enough” to receive a favorable ruling, only
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to receive the response that they could not say for sure until the court had processed the application. They
also felt confident that successful applications would be appealed, often on subjective grounds. (Interview
8, 2025) There have also been instances where an application has been denied due to a lack of evidence
from the operator, where the interviewee felt that improved process management could have avoided this
to the benefit of everyone involved. (Interview 3, 2025) To conclude, another interviewee noted that the
uncertainty of the process has altered how companies operate, as they had previously made investment
decisions before applying for an environmental permit. Today, operators may choose to submit multiple
variations of the license before making investments, as they cannot assess the duration of the process or
the likelihood of obtaining a favorable ruling. Although unfavorable rulings are limited to approximately
15 percent, those odds are not considered sufficient for a board to be confident that it can recoup
investments, constituting a significant financial risk for the company. Moreover, delays in a project with a
substantial capital base can lead to costs increasing rapidly, highlighting the importance of the temporal
aspect of the process. (Interview 10, 2025)

Form of Security

To clarify the issue on the form of assurance, one must examine the preparatory works for the
Environmental Code (1998), which, although not legally binding in the same manner as the legislation,
indicates that securities may impose financial pressure on businesses, suggesting that they could be
deposited incrementally, allowing businesses to retain more capital. (SOU 2018:59) The preparatory works
also state that securities should be readily accessible to the government, when necessary, while remaining
safeguarded from competing financial claims in the case of bankruptcy. (SOU 2018:59) One interviewee
remarked that some forms of securities have proven difficult to obtain from the banks. For example, some
forms are issued with a statute of limitations, requiring the supervisory authority to notify the bank every
10 years that operations are ongoing, thereby maintaining the validity of the assurance. (Interview 9, 2025)

Generally, the cost of depositing security is high for the operator, regardless of the form, due to the long
lifetimes of a mine. (Folkunger et al., 2018) An interviewee noted that the potential size of the security is
factored into the feasibility study before investing in a potential mining site. They stressed that while
securities have increased in size due to past failures, this trend cannot persist without negatively impacting
the willingness to invest in the Swedish mining industry. (Interview 8, 2025) Therefore, it is crucial to strike
a balance in each case to prevent businesses from facing excessive costs before they can commence
operations, which could further deter investment. If set too high, the deposited security could also impact
the resource efficiency of a site, as businesses may place a higher cut-off grade or opt not to extract deposits
that are deep or hard to reach. (Interview 3, 2025) One of the other interviewees contrasted this by
explaining that the size and form of a security is tied to the firm’s capital investments. High costs associated
with depositing securities pose challenges when starting a new mine, but do not necessarily affect the
operation of existing ones. This is because, when deciding whether to initiate mining, one must assess the
present value and compare it to the internal rate of return, which takes into account the security costs.
Additionally, the interviewee stated that the operating cash flow determines the cut-off grade for the
operation. As the security is deposited before commencing operations, it is not included in this calculation,
which instead considers, for example, the cost of a new blast and the trade-off between storing or refining
the ore in any given economic situation. (Interview 8, 2025)

In light of this, reviewing court practices to identify the predominant forms of accepted securities for
existing mining operations reveals that demand guarantees comprise half of the securities for current
mining sites in Sweden. For two mines, the security consists of successive deposits, in one case in
combination with a pledged account and in the other with a surety bond. (RiR, 2015) One interviewee
noted that depositing a security deposit before commencing operations can be challenging, as using a so-
called parent company guarantee is no longer permitted. (Interview 8, 2025) When assessing the case of
mines in operation today, it is clear that this has been a central issue in determining the permit for Ak,
as further described in Appendix 3.9, which has been subject to ten amendments and several appeals over
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the past 15 years. However, it is not uncommon for several securities to be deposited at each mining site
(County Administrative Board of Norrbotten County, 2024) due to the differing needs for remediation
between, for example, the industrial area, an open pit, and a tailings dam. (Prop. 2021/22:219; SOU
2018:59) In several instances, the size of the deposited security has also risen in tandem with higher
extraction rates, as was the case for Malmberget, discussed in Appendix 3.10, or as the capacity of sand
magazines grew at Kiirunavaara, further explored in Appendix 3.13. It is also possible for the Swedish
Environmental Protection Agency, the Legal, Financial, and Administrative Services Agency, and the
County Administrative Boards to apply for an alternative form of security. This necessitates a review of
the financial assurance, including an evaluation of the creditworthiness of the guarantee provider and the
terms of the assurance, such as any time restrictions or termination clauses imposed by the creditor.
(Bengtsson et al., 2024; SOU 2018:59) Furthermore, this review also examines whether the security
corresponds to the amount it should cover, as stipulated in the permit’s conditions. (Ch. 22 Para. 25 h,
Environmental Code, 1998) It is also possible for companies to suggest increased security, as was the case

tor Bjirkdalsgruvan, outlined in Appendix 3.6, and Kristineberg, turther described in Appendix 3.7.

Once it is established that the operator has satisfactorily fulfilled its obligations, the right to recover the
deposited security arises. Conversely, when it is determined that the operator has failed to comply with its
obligations, the right of a security holder to enforce it is triggered. This situation typically coincides with
the operator declaring bankruptcy and failing to remediate or only partially remediate the mining site.
(Folkunger et al., 2018) A key challenge for the PPP and, more generally, the theoretical framework of this
thesis, in the case of bankruptcy, is that the polluter has lost the ability to pay. Bearing in mind that a
bankruptcy estate is a separate legal entity from the operator, which forms after the bankruptcy order, the
liquidator appointed to manage the estate’s assets is responsible for a//* the estate’s obligations. As such,
the primary role of the liquidator is to protect the rights and interests of creditors and to take all necessary
steps to ensure a swift and beneficial liquidation of the estate. In the context of mining bankruptcy, there
is often interest in selling the estate’s assets to facilitate continued operation. The latent environmental
liabilities can then be transferred to a new operator, and the proceeds from the sale can be used to pay
dividends in the bankruptcy. As such, the liquidator typically aims to keep the site operational. (SOU
2018:59) 1If it elects to do so, case law has affirmed that the bankruptcy estate assumes responsibility for
environmental liabilities and remediation measures. This premise is grounded in the understanding that
the bankruptcy estate does not inherently assume liability for remediation mandated by the permit; rather,
it assumes liability if it persists in operations at the site and consequently contributes to the environmental
harm delineated in the permit, while also continuing to accumulate extractive waste. The latter holds
particular importance, as it is based on the principle of prevention rather than the PPP, given that the
bankruptcy estate is deemed responsible for storing materials that could potentially cause pollution, such
as the operator’s hazardous waste. (Schytzer, 2024) Additionally, a bankruptcy estate may have limited
liquid assets. It might not be able to fund ongoing environmental management, which raises the question
of whether the liquidator can use the capital secured through the security to fund these measures. Only if
the mine is not sold for continued operation will the issue of how to carry out and finance the site’s closure
and remediate the environment arise. (SOU 2018:59) In the case of the bankruptcy of the Blaiken site, the
Land and Environment Court of Appeal” ruled in case 2013:36 that while the bankruptcy estate had not
continued to mine ore, it assumed liability by conducting water management and self-monitoring of
pollutants since these actions were considered to be a part of the ongoing environmental management that
is an integrated part of operations. The Court also argued that operations contributed to environmental
damage by spreading pollutants into both the aquatic and nearby environments. Therefore, the liability
assumed through continuous operations is not limited to actions taken by the liquidator to continue
extraction but also depends on whether it contributes to environmental damage, as the Environmental

36 [Authot’s emphasis]
37 [Translated by the author, aided by the glossary developed by of the National Courts Administration (2019). Originally known
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Code (1998:808) does not provide any exception for bankruptcy estates. (Schytzer, 2024) As such, “[...]
the estate cannot disclaim (or, with another term, abandon) property to avoid this responsibility.” (Schytzer, 2024, p. 17).
Nevertheless, this prompts the question of whether such incentives lead to suboptimal environmental
outcomes, as the estate might anticipate that the liability exceeds the proceeds from the sale of the site.
Consequently, to avoid assuming liability, the estate may opt against undertaking ongoing environmental
management, given that its mandate is limited to implementing measures that facilitate a beneficial and
expeditious liquidation of the estate. (Schytzer, 2024) If this is the case, the PPP cannot be upheld, and
the state is obliged to assume liability to safeguard against risks posed to the environment and human
health.

Applicable Regulation from the European Union

The European Union also regulates financial assurance mechanisms, mainly focusing on waste from
mining activities. Article 14 of the Extractive Waste Directive (2006/21/EC)3 states that before collecting
or disposing of extractive waste, the competent authority must secure a financial guarantee. Out of the
thirteen mines in operation today, only Lovisagruvan, further described in Appendix 3.2, has a permit that
is not subject to conditions of depositing security, as the site is not considered an extractive waste facility.
(County Administrative Board of Orebro County, personal communication, March 17, 2025) Article 14
also sets a goal for the guarantee to cover expenses related to post-closure measures, taking into account
the potential environmental impact, the classification of operations as hazardous, the nature of the waste
produced, and the intended future land use. (Art. 14.2, Extractive Waste Directive, 2006) As mandated by
the Directive (2006/21/EC), adequate funds must be allocated for remediation as specified in the waste
management plan. In Sweden, the Extractive Waste Directive (2006/21/EC) is enforced through the
Otrdinance on Extractive Waste (SFS 2013:319)%. This Ordinance (2013) requires companies to inform
the competent authority about their waste management plans when applying for a permit under the
Environmental Code (1998). It also stipulates that any organization producing extractive waste ofr
operating a facility must possess a waste management plan. This plan must be reviewed every five years,
allowing for adjustments to the associated financial guarantee. It should outline strategies for waste
prevention, recycling, disposal, and management, while considering hazards and potential accidents, to
promote sustainable development. Furthermore, it imposes an obligation to restore the facility to an
acceptable condition upon closure. (Para. 71, Extractive Waste Ordinance, 2013) The waste management
plan must also include any costs associated with unplanned or premature closure. (Para. 74, Extractive
Waste Ordinance, 2013) Interestingly, one interviewee noted that the operator within their area of
responsibility has been reluctant to revise their waste management plans under the Directive
(2006/21/EC), instead preferring to seeck amendments to their environmental permits as per the
Environmental Code (1998). Consequently, the State did not require the operator to provide additional
funds, as the firm had requested a higher amount in its recent application to amend its permit. They added,
“These are large numbers. Nevertheless, they are also activities with a significant environmental impact.” (Interview 7,
2025). An assessment of existing mines in Sweden and their environmental status reveals that this seems
to have been the case for Zinkgruvan, as detailed in Appendix 3.1. An interviewee recognized this by
describing that significantly increased security could very well “£#/ ¢ff” a mine that had been in operation
up until the revision. (Interview 8, 2025) This was, in turn, contrasted in additional interviews, where one
interviewee replied that, as far as they were aware, there had been no cases of a security becoming “o0
extensive’, resulting in an application being withdrawn altogether. (Interview 4, 2025) Pushing a revision
can be seen as a strategic move, as the operator maintains momentum in the conversation and avoids
challenges associated with moral hazards.

When discussing whether the Directive (2006/21/EC) and the Environmental Code (1998) should be
viewed as complementary or overlapping legislation, one interview highlighted that the Extractive Waste

38 Hereafter referred to in this thesis as the ’Extractive Waste Directive’ or ’the Directive’.
39 Hereafter referred to in this thesis as the "Extractive Waste Ordinance’ or ’the Ordinance’.
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Directive exemplifies minimal harmonization. They went on to say that a mine pit can fall under the
Directive’s (2006/21/EC) scope if its remediation involves backfilling the pit with waste rock, thus
categorizing the action as an extractive waste activity subject to the Directive’s (2006/21/EC) regulations.
(Interview 5 & Interview 6, 2025) Thus, the provisions in the Ordinance (2013) apply specifically to
extractive waste and related facilities, including waste storage sites. The EC has also developed technical
guidelines (2009/335/EC). In Article 1, the EC clarifies that financial assurances ate to be calculated based
on the cost of land remediation, closure, and subsequent post-closure measures, encompassing monitoring
and treating any contaminated substances.

In this regard, the Swedish Government argued, and the Parliament voted against further harmonizing
Swedish and European legislation during the 2022 revision. This position centered on determining which
sections of a site should be included in the remediation plan. Specifically, it addresses areas of a mining
site not governed by the Extractive Waste Directive’s (2006/21/EC) waste management plan requirements
or the general safety regulations outlined in the Environmental Code (1998). Although certain parts of the
site are excluded, the licensing authority retains the option to require security, as specified in Chapter 16,
Paragraph 3 of the Environmental Code (1998). For this reason, the Government opposed requiring
securities for all activities on a mining site in line with the provisions of the Directive (2006/21/EC). The
government also contended for the regular reassessment of the deposited amount. (Prop. 2021/22:219)
This means the European rules governing securities deposited to cover waste management are stricter
than those governing the remediation of the pit in the Swedish statutes. This is due to the regulations
being complementary yet non-overlapping, as they apply to different activities carried out on a site, and
the Swedish legislation lacks various elements present in the Directive (2006/21/EC). The complexity of
the situation was underscored by an interviewee’s observation that, despite the legislative revisions aimed
at ensuring that securities deposited in the future would adequately support timely remediation, this
outcome is not definitively assured. Chapter 15, Paragraph 35 of the Environmental Code (1998) was
enacted to align the Directive (2006/21/EC) with the Code (1998), indicating that its provisions
exclusively pertain to measures implemented following the Waste Management Plan, excluding the pit or
the related industrial facilities at the site. Conversely, securities based on a ruling incorporating Chapter
16, Paragraph 3 of the Environmental Code (1998) may impose more extensive obligations on operators
to dismantle associated infrastructure and industrial establishments. The interviewee elaborated that
judicial practice has historically not differentiated between the operation and the resultant waste; however,
this may potentially change in light of the recent regulatory amendments. When comparing remediation
obligations for mining sites with those of other industrial installations, it becomes clear that entities
engaged in non-mining industrial activities are not typically responsible for deconstructing their facilities
once operations have ceased, unlike mines. The interviewee concluded by asserting that the LLand and
Environment Court could address this ambiguity by basing its rulings on the provisions of both Chapter
15, Paragraph 35, and Chapter 16, Paragraph 3, of the Environmental Code (1998). A business applying
for a permit may be able to argue for reduced liability following the amendments. It would then be left for
the Court to decide and possibly establish new case law. (Interview 5 & Interview 6, 2025)

Summary

This step of the evaluation, guided by the research objectives and question, examines various assurance
mechanisms theoretically, historically, and practically. This thesis uses the Swedish instrument design as
an example of an individual provision, as the baseline for evaluation. This design applies to various
permitted activities (Ch. 16 Para. 3, Environmental Code, 1998), must be deposited before activities
commence, and must remain satisfactory thereafter. (MOD 2008; Ch. 22 Para. 25 h, Environmental Code,
1998) The regulation states that any entity causing adverse environmental effects must remedy the situation
until it is resolved (Ch. 2 Para. 8, Environmental Code, 1998), with this responsibility applying
retroactively. (SOU 2022:33; Ch. 10 Para. 35, Environmental Code, 1998) The deposited security must be
‘sufficient for its intended purpose’ (Ch. 16 Para. 3, third indent, Environmental Code, 1998) to
significantly mitigate the State’s risk of incurring remediation costs (Bengtsson et al., 2024; RiR, 2015) but
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not necessarily eliminate that risk. (Interview 4, 2025) Payments can be made as a lump sum or in
increments (Ch. 16 Para. 3, third indent, Environmental Code, 1998) to ease financial pressure on
businesses. (SOU 2018:59)

Security is established through two procedural steps: first, evaluating the need for the applicant to provide
security, and if required, determining its amount (NJA 2011, p. 296); second, based on whether it qualifies
as ‘fit for its intended purpose’, allowing the applicant to commence operations. (Ch. 22 Para. 25 h,
Environmental Code, 1998) Interviews highlight challenges related to these steps, offering insights for the
second research objective regarding stakeholder conflicts and convergence in Sweden on different design
alternatives. One issue is discounting, as the industry is associated with long lifetimes, necessitating that
the security remains adequate when invoked. Multiple interviewees see this as a challenge, with one stating
that “[... it] is a politically motivated number.” (Interview 18, 2025). Another challenge is ensuring stakeholder
participation in the initial procedural step to determine the size of security, as the deposited security may
become inadequate if the applicant and the government disagree on acceptable remediation measures.
(Interview 5 & Interview 6, 2025) Security is determined on a case-by-case basiss, as emphasized by existing
literature and interviews. (Bengtsson et al., 2024; Folkunger et al., 2018; SOU 2018:59; Interview 9, 2025)
A final challenge involves a lack of harmonization with EU legislation, complicating whether remediation
measures should cover the entire site, including related infrastructure and industrial facilities, or if they are
to be restricted to the mine and its waste. (Interview 5 & Interview 6, 2025)

Interviews revealed conflicting insights into the first research objective: examining design alternatives for
promoting environmental protection and ensuring timely remediation after mine closure in Sweden. The
high cost associated with depositing security (Folkunger et al., 2018) is crucial for understanding how
businesses internalize these costs, often including them in mine feasibility studies. (Interview 8, 2025) If
set too high, the cost of depositing security can impact capital investments, potentially negatively affecting
the site's resource efficiency in an existing mine (Interview 3, 2025) or deterring new site openings.
(Interview 8, 2025) One interviewee noted that high costs might compel operators to raise the cut-off
grade or avoid extracting deep or hard-to-reach deposits (Interview 3, 2025); another suggested it does not
affect existing operations. When deciding to start mining, the net present value of the site must be weighed
against the internal rate of return, including security costs. Notably, operating cash flow is critical in
determining cut-off grades, with security deposits excluded from these calculations. In sum, unclear criteria
when drafting an application contribute to lengthy and costly processes, with one interviewee expressing
that the “permit process feels like a lottery” (Interview 8, 2025). The uncertainty causes companies to delay
investment decisions until they receive a favorable ruling. Roughly 15 percent of applications are declined,
which is insufficient for boards to feel confident in recouping investments, posing a considerable risk for
the company. (Interview 10, 2025) Furthermore, confidence in successful applications being appealed,
often on subjective grounds (Interview 8, 2025), leads companies to postpone investment decisions
further, as delays in projects with substantial capital bases can lead to increased costs, underscoring the
temporal aspect of the process. (Interview 10, 2025) Improving process management is suggested as a
solution to counterbalance these elements. (Interview 3, 2025)

3.4.2. Bonds

The first alternative scenario considered in this thesis is bonds, an example of an individual provision of
financial assurance. (Bradley et al., 2018) Contrary to the baseline, the instrument's design alternatives are
first defined based on existing research and then, subject to analysis when applying the evaluation
dimensions and value criteria selected to operationalize the theoretical framework of distributive justice.
Bonds are at times compared to an ex-ante deposit-refund system, and are a widely used design option for
financial assurances in the global mining industry. (Costanza & Perrings, 1990) In this context, the operator
must deposit a bond with the regulatory authority before the commencement of operations. Should the
activities result in significant and lasting harm to the environmental integrity of the mining site, the
operator will forfeit all or part of the bond. Consequently, the operator is responsible for providing
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evidence that the remediation activities comply with the established regulatory requirements before the
bond can be released. Much like a security instrument, bonds are intended to transfer some of the risk
associated with default from the public industry to private entities. A third party, such as a surety provider,
commonly assumes a portion of this risk. In exchange for a fee, the surety posts the bond on behalf of
the operator, agreeing to cover the bond amount in the event of unexpected cessation of activities.
Engaging a third party mitigates public risk exposure by expanding the pool of entities liable for
remediation efforts. The third party also assumes an enforcement role, promoting adherence to contractual
and regulatory obligations. (Gerard, 2000; Shogren, Herriges, & Govindasamy, 1993)

The bond amounts can be determined by (1) using a per-unit area calculation, or (2) according to projected
reclamation costs. Generally, bond amounts are recorded as liabilities on balance sheets, often viewed as
a pure cost. Bonds also tend to negatively impact companies with limited assets, a weak financial
background, and smaller firms. (Gerard, 2000) Bonds can be designed as a single payment or annual
deposit, placed in a trust fund that can be transferred if ownership shifts during the project’s lifetime. As
such, the bond rate can be set independently of the solvency of the last operator. (Yang & Davis, 2021) It
can also be deposited as a surety bond, performance bond, fidelity bond, or letter of credit. (Gerard, 2000)
Bonds have traditionally been most effective when specific conditions are met: (1) the existence of an
established damage valuation, (2) high probability of identifying environmental harm, (3) an explicit
agreement, (4) limited number of parties involved, (5) a defined timeframe, (6) a low bond value to limit
liquidity constraints, and (7) no irreversible effects such as the presence of endangered species. (Shogren
etal., 1993)

Table 6. Analysis of Bonds Through the Evaluation Dimensions and 1 alue Criteria

The General Dimension

Persistence

As a site approaches closure, the operator must decide whether to undertake site remediation or default on its
bond obligations. Defaulting introduces considerable financial ramifications, including elevated premiums or the
outright denial of insurance coverage for entities with unfavorable credit histories. As such, bonds can be seen as
utilizing reputational dynamics. Furthermore, there may be non-financial repercussions, particularly if the firm
subsequently applies for a permit and faces denial due to its history of non-compliance with regulations. This
scenario presents a significant challenge for firms, especially when the landowner, often the government, exercises
control over critical mineral resources and restricts access due to prior actions. Governments are also the sole
actors “selling’ bonds, so the firm can choose between depositing at the requested bond rate or not entering the
market in that jurisdiction. The only way to limit the state’s influence in such a situation is by deciding the form
and size of the bond in a court of law. If the regulatory authority retains the collateral, the firm is compelled to
initiate legal proceedings to recover the funds; however, this may also be perceived as an unfair penalty. A state
with a poor reputation would struggle to attract capital, and surety providers would be less inclined to underwrite
contracts for operations to be carried out in that state. Should remediation costs exceed the amount secured by
the bond, the firm may feel obligated to adhere to remediation mandates. Conversely, should the firm decide to
default on the bond, it risks potential litigation for any outstanding damages. Site reclamation typically represents
the more favorable course of action for a company exhibiting financial stability, even when the expenses
associated with reclamation considerably exceed the bond amount. For firms that do not intend to initiate
operations in the jurisdiction in the foreseeable future, the impact on reputation is of no consequence. In such
instances, establishing elevated bond amounts and pursuing legal recourse against delinquent operators would
compel the firm to prioritize remediation activities.

The General Dimension

Predictability
Bonds are available from when they are issued, limiting the risk of insufficient funds to cover environmental
liabilities. They shift the burden of proof from the regulatory authority to the firm and create an incentive to
minimize environmental damage. Bonding addresses legacy issues and abandoned mining sites by limiting the

risk of repeat issues while also freeing up capital for remediation efforts on existing abandoned and orphaned
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The General Dimension
Predictability
sites. Moreover, bonds establish the rights to a collective resource, such as a mineral deposit or pristine natural
area, and provide a monetary value for environmental degradation, facilitating public discussion about the value
of the activity and the associated costs of environmental liability. Bonding facilitates a reduction in remediation

costs, as firms are entitled to receive the difference between the bond amount and the actual expenses incurred
during remediation, incentivizing them to minimize costs and adopt preventive measures throughout operations
to decrease remediation expenditutes, enabling them to reclaim a portion of the bond. Similarly, a firm that proves
that the cost of environmental damages is less than the deposited bonding rate can reduce the size of the bond.
However, all parties face transaction costs, which rise with increased uncertainty or contract complexity, reducing
the bond’s efficiency.

The Economic Dimension

Efficiency

Bonds do not necessarily yield an efficient outcome. It is unclear whether the deposit accurately approximates
the marginal social damages associated with potentially permanent environmental damage. Stale bonding
formulas may not adequately cover the escalating costs of remediation efforts, for instance, when waste stocks
accumulate over time or more complex extraction and processing occur due to a lower cut-off grade or shifting
market conditions. When unexpected events such as natural disasters occur outside the terms of the license, or
in the case of lag or long-time frames, the firm can argue that fulfilling the agreed-upon conditions has become
impossible due to these circumstances or that they are not liable for damages caused to the site. Bonding fosters
adherence to regulatory frameworks; however, it does not inherently imply that the standards established by these
regulations are effective. Environmental permits and their corresponding financial assurance mechanisms result
from negotiations between regulatory agencies and operators, with environmental legislation serving as the
foundational reference for these deliberations. Should the government incur substantial expenses for
performance monitoring, it may mitigate costs through shirking. For instance, a firm may be mandated to
implement specific technology that facilitates easy verification of installation compliance. However, this does not
necessatily confirm that the device is activated, used appropriately, and maintained adequately. Therefore,
elevated monitoring costs may prompt the regulated entity to shirk, ultimately reducing its expenditures to the
detriment of environmental integrity. When the government and operator have a verifiable agreement and low
monitoring costs, the government can quickly recover damages by imposing fines or pursuing legal action against
a negligent firm. Consequently, the firm is more likely to exercise the appropriate level of care.

The Economic Dimension

Market Effects
Bonds can impose liquidity constraints on firms by binding up operating capital. In some cases, complete bonding
has pushed operators out of the market or acted as a barrier for smaller or independent firms to enter. While
utilizing a bond can alleviate liquidity constraints, it may negatively impact the firm’s creditworthiness, limiting
its ability to finance essential capital investments. This restriction can lead to diminished production or research
activities, which in turn can indirectly impact the overall development and stability of the firm. Such limitations
may also present more significant inefficiencies from a societal perspective. Gradually increasing existing bonding

rates might expedite these adverse effects on the firms. Bonding rates tend to be too low because regulators lack
information on the cost of remediation. This opens up opportunities for interpretation and allows the firm to
recapture the bond regardless of the status of the remediation efforts.

The Institutional Dimension

Legitimacy

Bonds mitigate the moral hazard associated with regulatory actions, as a wealth-maximizing government may be
incentivized to retain the bond irrespective of remediation efforts. If the bond is predicted to influence the
number of projects and, consequently, the overall production in a jurisdiction, a revenue-maximizing government
might ease the bond requirements and cover some reclamation costs. When a government establishes varying
bonding rates for different businesses, it may prioritize maximizing revenue from operations instead of
determining a socially optimal amount for remediation funding. However, when these bonds are associated with
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The Institutional Dimension

Legitimacy
an environmental permit that delineates remediation obligations and is subject to verification by an independent
third party, the operator is equipped to contest the decisions made by the regulator.

Equity

When an operator does not present a risk of bankruptcy, the rationale for implementing a bonding mechanism
remains ambiguous. Conversely, when an operator poses a bankruptcy risk, existing liability frameworks may fall
short in ensuring compliance. This limitation arises because environmental liabilities are classified as debts that
can be discharged in bankruptcy proceedings, resulting in a condition where the operator may be deemed
“udgment-proof” for liabilities exceeding their asset values. A potential remedy to this judgment-proof dilemma is
the imposition of a bond, which would provide the operator with a financial incentive to comply with regulatory
requirements. Should the operator fail to fulfill their obligations, the amount forfeited from the bond could be
allocated to rectify the deficiencies in performance.

Sonces: Contanza & Perrings (1990); Gerard (2000); Mickwitz (2003); Peck & Sinding (2009); Shogren et. al. (1993);
Yang & Davis (2021)

One interviewee recommended exploring a design of the instrument, similar to that of the Nuclear Waste
Guarantee Fund NWGF). (Interview 2, 2025) The Swedish government established the fund in the 1980s,
exempting all beneficiaries from providing financial assurance under the Environmental Code (1998).
Instead, all permit holders who own or operate a nuclear facility, regardless of whether it generates or has
ever generated waste, must pay a fee to the NWGF. A government agency manages the NWGF, ensuring
sufficient financial resources are available to manage spent nuclear fuel and radioactive waste. Additionally,
the fund is responsible for covering the costs of the safe decommissioning and dismantling of nuclear
power plants, as well as supporting relevant research and development initiatives. The fee to the NWGF
is reassessed every three years and calculated individually for each licensee based either on the electricity
produced or as a fixed annual amount if the actor no longer generates electricity. Projections indicate that
the anticipated future costs will extend over an extensive timeframe until 2085. The capital in the fund is
invested in the financial markets, and the returns generated are reinvested in the fund. However, this
alternative was rejected by one of the government inquiries that considered alternative forms of assurance.
Their argument was twofold: first, this funding approach is supported by financial guarantees, often in the
form of a parent company guarantee from the nuclear facility owner, to cover future contributions and
unforeseen events; second, financing the management of mining waste generally incurs much lower costs

than nuclear waste financing, with projected future costs exceeding 100 BSEK. (SOU 2018:59)

The Case of South Africa

When considering alternative designs, particularly an example of a different form of individual provision
compared to the baseline, the author has deemed an evaluation of practical experiences particularly
relevant. In South Africa, bonding has emerged as the preferred design choice for financial assurance
mechanisms in the mining industry, as presented next. The Financial Provisioning Regulation of NEMA
(1989) requires that holders of prospecting, exploration, mining, or production rights draft: 1. an annual
remediation plan; 2. a final remediation, decommissioning, and closure plan; and 3. an environmental risk
report. These plans are updated annually and act as a foundation upon which the quantum of the financial
assurance is calculated. During the annual revisions, the cost estimates are adjusted based on the progress
achieved through ongoing remediation, the identification of new areas of disturbance that are to be
addressed by the operator, and any significant modifications made to the mine plan itself. Once the annual
remediation plan, final remediation, decommissioning and closure plan, and environmental risk report are
compiled, and the associated costs are determined, these plans and cost estimates must undergo review
and audit by an independent financial auditor. The allocated funds are intended to cover financial support
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after the completion of activities and address any potential future operational or environmental impacts
that may arise following the cessation of operations. (LLand Rehabilitation Society of Southern Africa, 2019)
It is also worth noting that the form and size of assurance are not regulated in NEMA (1989), which
instead outlines how to calculate the bond size. (Interview 18, 2025) Bonding schemes have demonstrated
high efficiency in the African context, providing incentives for environmental care throughout the entire
operational lifespan and enabling restoration at the end of life — something that may be challenging to
achieve with a significant up-front cost. (Interview 12, 2025) In South Africa, various forms of bonds are
accepted, including cash payments, trust funds, engaging a closure remediation company, or providing a
financial guarantee from a registered institution. (Wambwa, Mundike, & Chirambo, 2024) However, the
Department of Minerals and Energy (DME) notes that from 1994 onwards, the preferred form of
assurance has been trust funds, causing a “shortfall in overall liability in the case of premature closure.” (Department
of Minerals and Energy, 2005, p. 4).

Before shutting down a site or halting operations, the government requires the company to request a
‘closure certificate’ from the DMA, which outlines its plans for closure or abandonment. (Land
Rehabilitation Society of Southern Africa, 2019) This certificate allows the retention of some funds secured
through the assurance mechanism. The minister grants this certificate only if the company submits a
closure plan and an environmental risk report and has ensured adequate environmental restoration. The
operator remains responsible for any environmental harm, pollution, or ecological damage caused to the
site’s environment until the certificate has been issued. (Vivoda & Fulcher, 2017) Interviewee 11 stressed
that small and artisanal miners view the current requirements as an unfair disadvantage, favoring industrial
mining actors. This perception arises from the administrative burden of compliance and the financial
pressures placed on individual miners, who are expected to bear the full cost of environmental restoration
at their sites. Instead, the interview noted that they advocate for more support to these local miners to
enhance the environmental outcomes of the industry by retaining more capital within the local community.
If a permit holder fails to address the site issues, the government may intervene and utilize funds from the
assurance mechanism to undertake the remediation. (Vivoda & Fulcher, 2017) There have been instances
where the site and its related environmental liability were sold to smaller entities attempting to prolong its
operation and deplete its resources, yet failing to execute necessary restorations. (Interview 18, 2025) These
smaller entities are likely to have leaner profit margins, at times making them unable to reopen a site or
take on the environmental liability associated with closure. (Measham et al., 2024) Occasionally, businesses
opt for a strategic bankruptcy, relinquishing the company instead of obtaining a closure certificate from
the DMA. Alternatively, some sites are placed on care and maintenance to prevent mine closure and the
subsequent remediation plan costs. While theoretically, these sites could eventually reopen or close, many
remain ‘operational’ indefinitely. In the worst-case scenario, a site placed under care and maintenance
enables the business to divert its funds elsewhere before ultimately abandoning it. (Interview 18, 2025)
This challenge is also recognized in research, as the challenges related to care and maintenance are primarily
associated with several uncertainties. Care and maintenance are a temporary state triggered by the cyclical
nature of commodity prices and the general economy. This may also be a consideration for less viable sites
if an operator were to experience elevated costs, decreasing ore grades, equipment failures, the necessity
for reinvestment in equipment or infrastructure, and other unforeseen circumstances. However, records
show that some mining sites have been under care and maintenance for over 50 years. (Measham et al.,
2024) Once the DMA has granted the closure certificate, the operator is no longer obligated to maintain
financial assurance. (Vivoda & Fulcher, 2017)

Summary

This section builds on the earlier examination of Swedish instrument design to explore a type of individual
assurance through bonds. (Bradley et al., 2018) Defined by existing research, bonds are akin to an ex-ante
deposit-refund system and are commonly used for financial assurances in the global mining industry.
(Costanza & Perrings, 1990) They can take the form of a single payment or annual deposit, allowing for
transfer upon ownership change during the project. Thus, the bond rate can be set independently of the
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last operatot’s solvency. (Yang & Davis, 2021) Bond amounts can be calculated by (1) per-unit area or (2)
projected reclamation costs. (Gerard, 2000) While this design alternative is available from issuance, it has
proven most effective when specific conditions are met. (Shogren et al., 1993) Bonds also present a
challenge by offering operators the polar options of undertaking remediation or defaulting on their bond
obligations at the end of the lifetime of the mine. Although defaulting has significant consequences for
the company, the government counterbalances, exerting control over land and mineral resources.
Analyzing bonds through an efficiency lens shows that they tend to lower the overall remediation cost by
incentivizing preventive measures during the mine’s operational life. However, increased contract
complexity raises transaction costs, reducing bond efficiency. Additionally, bonds may create market
effects, such as liquidity constraints. The legitimacy of bonds raises moral hazard issues, which this design
seeks to mitigate. Together with the equity perspective of an operator who does not present a risk of
bankruptcy, yet is required to post a bond, these represent central challenges of this design alternative.

Considering the theoretical implications, practical insights emerge from South Africa. Bonding schemes
have shown high efficiency across the African continent. (Interview 12, 2025) Like Sweden, South African
legislation does not specify the assurance’s form or size. (Interview 18, 2025) Instead, it details how to
calculate it, creating a flexible framework where the operator bears the burden of proof. This framework
relies on multiple, annually revised plans for bond adjustments based on remediation needs, new
disturbances, and modifications made to the mining site. Additionally, operators must obtain a ‘closure
certificate’ from the DMA detailing closure plans before closing a mine. (Land Rehabilitation Society of
Southern Africa, 2019) Interviewee 11 noted that small and artisanal miners find the current requirements
an unfair disadvantage to industrial miners due to compliance burdens and financial strains, expecting
individuals to cover full restoration costs. However, instances exist where sites are sold to smaller entities
that prolong operations while neglecting necessary restorations. (Interview 18, 2025) These entities often
have lower profit margins, hindering their ability to manage closure liabilities or invest in machinery needed
to reopen sites. (Measham et al., 2024) As a result, businesses might opt for strategic bankruptcy,
abandoning operations instead of securing closure certificates. Alternatively, some sites enter a state of
care and maintenance to avoid closure and remediation costs. Although these sites could potentially reopen
ot come to a close, many remain ‘operational’ indefinitely, and in the worst case, allow businesses to divert
funds before ultimately abandoning them. (Interview 18, 2025)

3.4.3. Mutual Guarantee Funds

The second alternative scenario this thesis considers is mutual guarantee funds, an example of a collective
provision of financial assurance. This mechanism allows actors to fulfill financial assurance requirements
by demonstrating their membership in a joint fund. Membership can be linked to requirements of having
an environmental management system, and is granted upon providing evidence of funds or by paying a
specified annual amount into the pool. Each member is responsible for paying the individual dues if any
member cannot do so, and for covering environmental liabilities that exceed the available funds in the
pool. Member contributions can be fixed or diversified depending on the individual risk profiles set out,
for instance, in their environmental permit. (Bradley et al., 2018) Mutual guarantee funds are established
by governments or intergovernmental organizations, such as the EU, for existing firms. Upon the
conclusion of the chosen time period, firms could reclaim any remaining funds in the trust. (Shogren et
al., 1993)

Table 7. Analysis of Mutnal Guarantee Funds Through the Evaluation Dimensions and Value Criteria

The General Dimension

Persistence

This alternative is unsuitable for diverse operations but not limited in scale. Establishing environmental trusts
presents a potential risk of incentivizing new firms to enter the industry. These firms may exaggerate claims
regarding their potential environmental harm solely to gain access to the trust. The funds have also been shown
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The General Dimension

Persistence

to be inadequate during multiple demands on the pool, such as during a general downturn or changing market
conditions in the industry it covers. However, it can offer funding for significant environmental damage and

unforeseen incidents.

The General Dimension
Predictability
Firms are motivated to mitigate environmental damages to preserve the trust’s value, analogous to the incentives
provided by an upfront financial assurance design. The design is also robust from a temporal perspective,
guaranteeing that funds will be accessible to meet liabilities in the mid- and long-term. However, it incurs
significant transaction costs since it demands resources, time, and expertise to establish and oversee the funds
and individual memberships.

The Economic Dimension
Efficiency
Governments also face liquidity and/or budget constraints. If a member becomes insolvent, funds will likely be
segregated from their assets and, therefore, out of reach for creditors.

The Economic Dimension
Market Effects
The cost to individual operators will likely remain low and not contribute to substantial capital lock-ins.

The Institutional Dimension
Legitimacy

This design can be seen as not propetly executing the PPP (Rio Declaration, 1992). Limited membership could
render it unfeasible for numerous operators. The government might also be forced to act or implement additional
provisions if the pool’s financial health declines or is exposed to investment risks.

The Institutional Dimension
Equity
Spreading costs among members also minimizes the financial consequences of environmental liabilities on
individual members.

Sources: Bradley et al. (2018); Mickwitz (2003); Shogren et al. (1993)

When asked about alternative designs, an interviewee noted that this option might not be compatible with
the PPP (Rio Declaration, 1992) as operators might be forced to deposit assurance twice; once to the
general pool and second, when doing restoration. (Interview 5 & Interview 6, 2025)

Summary

Mutual guarantee funds provide financial assurance but are untested in the mining industry, despite their
use elsewhere. (Shogren et al., 1993) Membership involves an environmental management system, proof
of funds, or fees. Members must cover their dues and environmental liabilities exceeding the pooled funds.
(Bradley et al., 2018) This model may not suit diverse operations, and potentially encourages new firms to
inflate claims to access the trust, indicating a lack of persistence. Regarding predictability, mutual guarantee
funds are considered robust from a temporal perspective. Still, they might be less effective considering
that all involved incur significant transaction costs, and the government might face liquidity constraints. It
does not contribute to capital lock-ins, which could benefit market dynamics. However, literature and
interviews indicate it does not fulfill the PPP (Rio Declaration, 1992), and that limited membership may
limit its feasibility for many operations, contributing to legitimacy issues.
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3.44. Insurance

The fourth and final alternative scenario considered in this thesis is insurance, a historically common
solution among firms in the mining industry. (Shogren et al., 1993) It is an example of a collective provision
of financial assurance (Bradley et al., 2018), which allows firms to pool their risk and mitigate the impact
of liquidity constraints associated with high financial assurance rates while gaining insurance against the
forfeiture of deposited funds. (Shogren et al., 1993) Essentially, insurance transfers the responsibility from
the operator to a third party in exchange for a premium. If a specific event occurs, the insurance company
acting as the third party covers the damages incurred at the site. Because the insurance company issues
multiple policies to various parties, the anticipated loss is distributed among all participants in a shared risk
pool, leveraging the ‘law of large numbers’. (Schytzer, 2024)

Table 8. Analysis of Insurance Through the Evaluation Dimensions and 1 alue Criteria

The General Dimension
Persistence

Best suited to cover a large number of sites. It aims to diversify risk, but is ineffective in handling uncertain events
where the likelihood and extent of the insured losses incurred by policyholders are hard to foresee. Insurances
typically impose a maximum indemnity limit, which might not fully cover the expenses related to a catastrophic
pollution event. Moreover, deliberate harm, intentional legal breaches, or criminal acts are typically not covered.

The General Dimension
Predictability
Insurance is available in full from the policy’s start date and thus from day one of operations. However, they
must be renewed, posing an additional administrative burden on the supervision authority, as the operator is
unlikely to cover the cost of inspecting the renewed policy. The popularity has diminished as institutions confront
challenges in effectively underwriting environmental liabilities, and environmental liability insurance is often
unavailable to operators. This decline is exacerbated by numerous instances of absolute and joint liability related
to pollution and the establishment of retroactive responsibilities.

The Economic Dimension
Efficiency
Insurance policies that emphasize environmentally motivated financial assurances or vatious environmental
liabilities often entail higher premiums, thereby increasing the risk of default on deposited funds. Nonetheless,
elevated premiums incentivize operators to mitigate environmental liability risks to lower premiums or prevent
hikes in insurance claims.

The Economic Dimension
Market Effects
This design does not require posting a large up-front sum or tying up capital, making it more accessible to smaller
firms or new market entries.

The Institutional Dimension
Legitimacy

Government insurance agencies typically emerge when private insurers fail to establish a market that alleviates
liquidity constraints. In such cases, the government may have conflicting interests in the event of an unexpected

cessation of activities.

The Institutional Dimension
Equity

Adverse selection remains a challenge, as firms most likely to forego their deposited funds and thereby not
undertake remediation efforts tend to opt for insurance. Adverse selection may lead to a reluctance among
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Equity
bankers to extend loans necessary for providing financial assurance. Consequently, this may incentivize firms to
reduce the anticipated costs of such assurance by engaging in markets with low success probabilities, as they are
only required to pay back the lent funds if successful. This also leads to selection bias, as insurers might only
recognize untrustworthy companies entering the market.

Sources: Abrabam (1988); Bradley et al. (2018); Mickwitz (2003); Shogren et al. (1993)

In 1999, Sweden introduced a system that combined certain aspects of insurance and a common risk pool
to safeguard against significant financial risks for the government of having to cover remediation of an
“urgent nature that had to be carried out to prevent or counteract damage to people, property, or the environment”’ (Schytzer,
2024, p. 40) stemming from environmentally hazardous activities. The pool was financed by fees paid by
operators at a rate determined by the government, based on the total pool amount and the type of
hazardous activity conducted by each business. However, no individual risk assessment of each actor was
performed and, therefore, did not reflect the efforts made for ongoing environmental management. The
fees were forwarded to an insurance company, responsible for claims regulation, and given the right to
keep the surplus. The system was abolished in 2009 after being found deficient in three key ways. First, it
failed to fund remediation efforts because resources were diverted to insurance companies. Second, it
couldn't decrease risks by incentivizing operators to adopt sound environmental management in exchange
for lower premiums. Third, it failed to create insurance terms that eased the administrative burden for
involved parties, instead leading to increased bureaucratic procedures and transaction costs without
guaranteeing coverage for remediation expenses. (Schytzer, 2024)

Summary

The final alternative is insurance, constituting a historical common solution for the mining industry
(Shogren et al., 1993), and are a form of collective provision. (Bradley et al., 2018) Insurance have proven
a suitable form of coverage of a large number of sites, but is limited as to not covering uncertain events,
catastrophic pollution events, deliberate harm or criminal activities. They have grown less popular as
retroactive responsibilities have been introduced, and following an increase in premiums. From a market
perspective, this design is desirable as it does not contribute to capital lock-ins but might prove illegitimate
if governments have conflicting interests in the event of an unexpected cessation of activities. Insurances
are also flawed from an equity perspective, exhibiting traits of adverse selection and selection bias.

Additionally, it is worth noting that Sweden unsuccessfully explored a system of insurance and a common
risk pool. This effort was concluded after 10 years, as it proved inadequate in allocating resources for
remediation, pooling risks, and providing an alternative with limited administrative burden and transaction
costs for all parties involved. (Schytzer, 2024)

3.5. Effects Across Alternatives

Environmental issues governed by policies, such as the financial assurance mechanism, can have various
unanticipated effects within and beyond the intended area. Consequently, these effects may or may not be
anticipated during the intervention’s design. (Mickwitz, 2003) The European Union Network for the
Implementation and Enforcement of Environmental Law (2018) notes that no universally applicable
approach exists for addressing the provision and delivery of financial assurances across contexts.
Mechanisms effective in one jurisdiction might introduce unforeseen complications in others, attributable
to legal traditions and national legislation variances. Additional determinants influencing the acceptance
of specific mechanisms by regulators may include the nature of the environmental liability, whether
foreseen or unforeseen, the associated financial profile, the operational context, and the regulatory body's
prior experience with that particular type of measure. The penultimate step of the Model considers the

effects of the previously developed alternatives, factoring in unanticipated effects by examining adverse
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side effects and scenarios that could lead to the failure of the proposed solution. (Bardach, 2005; Mundaca,
2024) Taking stock of the insights drawn from the research objectives explored in the previous steps of
the Model, this step aims to contribute findings to the research question of how to account for
unanticipated effects in when determining the financial assurance mechanism suitable to incentivize sound
environmental following unexpected cessation of activities in the Swedish mining industry.

Moral Hazard

One significant challenge posed by stricter regulatory frameworks is the emergence of moral hazards, a
phenomenon in which the government assumes responsibility for the risks associated with business
operations. This phenomenon is closely related to information asymmetries and may lead to reduced
incentives for private actors to actively participate in risk mitigation efforts or make the necessary
investments. (SOU 2022:56) Thus, policymakers encounter a dilemma: On the one hand, implementing
stricter regulations on the size of assurance or measures for sites in care and maintenance, and on the
other, unintentionally raise the risk of site abandonment. For example, suppose the government decides
to raise the financial requirement to operate a mine, aiming to reduce the financial risks posed to the state
associated with the sudden cessation of activities. In that case, companies may react by abandoning the
site or relinquishing their assurance. (Measham et al., 2024) This finding aligns with the insights shared by
one interviewee when discussing the governmental right to revise a permit and its assurance, who pointed
out that significantly increased security could “&:// ¢ff’ a mine that had been in operation up until that
point. (Interview 8, 2025) However, this finding was contrasted by another interviewee who replied that,
as far as they were aware, there had been no cases of a security becoming “Zo0 extensive”, resulting in an
application being withdrawn altogether. (Interview 4, 2025)

Interviewee 12 noted that governments often adopt a ‘triple-optimization approach’ to balance revenue,
ensure return on investments (ROI), and safeguard environmental management efforts. Governments
represent the community and must bring multiple objectives to the negotiations, aiming to convert the
wasted assets into other assets such as capital, human resources, infrastructure, social services, and energy
development. This creates a need for the policy framework to outline the acceptable boundaries.
Otherwise, there is a risk of companies having to take on responsibilities that would otherwise belong to
the government, such as ensuring health care and alternative employment following the bankruptcy of a
mine. Regardless of their design, financial assurance mechanisms cannot function in isolation; they must
be integrated with fiscal solutions, trade efforts, capacity building, and labor agreements. Financial
assurance mechanisms ultimately influence a company’s operations, indirectly affecting its methods.
Transparent agreements are vital for unlocking full potential, particularly with local involvement, ensuring
communities are not caught in conflicts between a major company and the national government, as these
communities often bear the direct environmental costs of operations. (Interview 12, 2025)

Revenue-Maximizing Governments

Peck and Sinding (2009) note that governments might not be focused on limiting the impact of the
associated external costs, which manifest as adverse environmental effects in the case of mining, but rather
on maximizing profits through taxes. This alternate focus may also manifest as a reluctance to regulate
externalities or enforce existing legislation, as it could risk corroding the tax base [and other forms of value
capture]. When considering the case of South Africa, it becomes evident that the mining industry
historically enjoyed preferential treatment from the judiciary and legislative branches, being seen as the
“I...] the lifeblood of the country |...]” (Humby, 2015, p. 112), contributing with 21 percent of GDP at its peak
in the 1980s. (Cole & Broadhurst, 2020) Having since introduced the ‘Single environmental system’
(Humby, 2015), including the implementation of several laws intended to limit the impact of the external
costs of the industry, challenges remain in the form of 6,000 unclaimed sites that are either orphaned or
abandoned but also in the form of a gap between existing regulation and the on-ground work. (Interview
18, 2025) Interviewees 11 and 12 independently pointed out, when asked about potential improvements
to the financial assurance mechanism, that the challenge lies in monitoring and compliance. Interviewee
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11 further stressed that businesses are seldom taken to court over insufficient restoration efforts,
highlighting weak enforcement mechanisms as the core issue. To improve this instrument’s environmental
impact, interviewees 11 and 12 emphasized the need to empower environmental regulators “fo effectively
perform their duties” and ensure that the state has sufficient qualified personnel to enforce existing policies.
It is plausible that a lack of monitoring and compliance, along with weak enforcement mechanisms, are
symptoms or remnants of alternate motives presented by a revenue-maximizing government that may not
have been anticipated during the intervention’s design.

Yang and Davis (2021) also highlight this challenge, adding that revenue-maximizing governments might
seek to set a lower assurance rate than what could reasonably cover the environmental liabilities arising
from the activities so as not to discourage the operator and diminish the fiscal income that could address
the portion of the liability then assumed by the state. Evidence suggests this has been the case in Sweden
since historic environmental liabilities have largely been directed to the state. This conclusion is drawn
from individual cases like Blaiken and an accumulated assessment made in 1989, which estimated the
remediation cost for the government when tending to 27 former mining sites to be between 176 MSEK
and 3.1 BSEK when adjusted to current values. (Government Offices of Sweden, 2016; SOU 2018:59) An
interview indicated that the cost of securities has risen due to past failures (Interview 8, 2025), a claim that
can be backed by evidence drawn from the permit and financial assurances of currently operational mines,
explored in Appendix 3. However, the author also found conflicting evidence that the cost of remediating
the environmental damage from existing mining sites in Sweden is estimated to be 6.3 BSEK. In contrast,
the current financial securities amount to 2.7 BSEK, with the allocated government budget set at 1 BSEK
for the remediation of contaminated sites. (Government Offices of Sweden, 2024b, 2016; SOU 2018:59)
In sum, this evidence all points to the possibility that the Swedish context also exhibits symptoms or
remnants of alternate motives presented by a revenue-maximizing government that may not have been
anticipated during the intervention’s design. Another aspect of the context of profit-maximizing
governments is that they might be sensitive to forcing firms out of the market or limiting new market
entrants. (Yang & Davis, 2021) The author can only speculate about this aspect of the problem, but notes
that the Swedish context exhibits substantial concentrations and economies of scale, potentially resulting
in imperfect competition and bartiers to entry as described in the problem identification phase of this
evaluation.

Care and Maintenance

An adverse scenario that might fail the suggested solution is the concept of care and maintenance, which,
contrary to moral hazard and revenue-maximizing governments, is specific to the mining industry. An
operator may choose to place a mine under care and maintenance to prevent triggering a site closure and,
at least temporarily, avoid taking on the associated costs of carrying out remediation measures. While
theoretically, these sites could eventually reopen or close, many remain ‘operational’ indefinitely. In the
wotst-case scenario, a site placed under care and maintenance enables the business to divert its funds
elsewhere before ultimately abandoning it. (Interview 18, 2025) This challenge is also recognized in
previous research, as care and maintenance are considered a temporary state triggered by the cyclical nature
of commodity prices and the general economy. At the same time, records show that some mining sites
have been under care and maintenance for over 50 years. This may also be a consideration for less viable
sites if an operator were to experience elevated costs or various unforeseen circumstances, such as, inter
alia, equipment failure. (Measham et al., 2024) Various traits of the concept of care and maintenance could
illustrate an example of rent-seeking, described by Bardach (2005) as the latent possibility for stakeholders
affected by a policy to manipulate it, for instance, through lobbying, to gain economic advantages without
contributing additional value. One possible trait is the tendency to delay or avoid costs of closure and
remediation, effectively externalizing those liabilities onto the environment, the taxpayers, or a company
that might take over the site following a post-bankruptcy sale, as in the case of Tapu/i llustrated as an
example of a negative externality that would warrant regulatory amendments in the Swedish context.
Another such trait, exacerbated by the potential symptoms of revenue-maximizing governments, which
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the author cannot draw directly from the findings, as it was out of scope for this thesis, is the possibility
that companies are lobbying to maintain loopholes in closure requirements that allow them to keep mines
in this state indefinitely to keep costs down. To nuance the challenge of care and maintenance, but also
whether it is to be considered a form of rent-seeking, are the findings that smaller companies operating
on narrower margins may not have the funds for reopening and the rehabilitation that diligent closure
requires, as a long duration of care and maintenance degrades equipment. (Measham et al., 2024) This is
also emphasized in interviews, describing that small and artisanal miners view the current requirements as
an unfair disadvantage, favoring industrial miners. This perception arises from the administrative burden
of compliance and the financial pressures placed on individual miners, who are expected to bear the full
cost of environmental restoration at their respective sites. (Interview 11, 2025)

Summary

To explore the unanticipated effects relevant to this thesis’s research question, the author examines the
challenges of moral hazard, revenue-maximizing governments, and rent-seeking through states of care and
maintenance. For moral hazard, conflicting evidence shows that increased security could “&i/ gff” an
operating mine (Interview 8, 2025), while conflicting evidence indicates that there have been no cases of
security being “too extensive”, resulting in an application being withdrawn altogether. (Interview 4, 2025)
Regarding revenue-maximizing governments, it is plausible that symptoms or remnants of alternate
motives may have emerged following intervention design in both Sweden and South Africa. Lastly, the
author assesses the state of care and maintenance, finding that its traits may exemplify rent-seeking.
However, small and artisanal miners on narrow margins may be exempt from rent-seeking, as they might
not have the funds to reopen a site or undertake the rehabilitation that diligent closure requires. (Measham
et al., 2024)

6.2. Trade-offs and Policy Choices

The final step of the Model addresses trade-offs at the margin between the alternatives developed in the
two previous steps to establish commensurability, eliminate weaker alternatives, and compare them to the
baseline. (Bardach, 2005) One interview highlighted that “Po/icies are not isolated interests, and there cannot be
trade-offs in a system.” (Interview 13, 2025). However, this step aims to balance alternative policy scenarios,
highlighting the competing effects of economic efficiency and equitable outcomes. (Mundaca, 2024)

3.5.1. Collective Provisions

Generally, there are two main groups of financial assurances: collective and individual provisions. (Bradley
et al., 2018) The baseline in this evaluation is the Swedish design, which imposes individual provisions for
mining operators in the form of securities. While collective provisions, such as mutual guarantee funds
and insurance, have contributed valuable insights to this thesis, they are not considered suitable to replace
the current design of individual provisions. One reason is that, although mutual guarantee funds can
maintain low individual costs and avoid capital lock-ins, highlighted as an important consideration in the
preparatory works for the Environmental Code (1998) when requesting assurances, they have been less
favorable at times of general market downturn when numerous demands are placed on the pool. (Bradley
et al., 2018; Shogren et al., 1993) Considering that two of the three bankruptcies included in this thesis
took place within a year (Government Offices of Sweden, 2016; SOU 2018:59), this alternative design
might not fit the Swedish context. The Swedish industry is also characterized by a limited number of
market actors, with one company operating approximately 40 percent of the existing mining sites, see
Appendix 3. In the event of the company’s bankruptcy, a significant obligation would be imposed on the
capital pool, coinciding with the withdrawal of a major contributor, which would further diminish the
pool’s capacity to recover the lost capital. The strength of this design alternative lies in its robustness from
a temporal perspective, which is particularly essential in the Swedish context, given the limited number of
members, and is likely to keep transaction costs low. Nevertheless, the author has ruled out this alternative
as it is not considered to be a viable option for executing the PPP (Rio Declaration, 1992), and since it
does not substantially reduce the risk of the state having to bear the cost of environmental liabilities in the
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event of an unexpected cessation in the mining industry. When considering insurance, one of the forms
of collective provisions considered in this thesis, it is essential to note that their decline in popularity is
predominantly due to the introduction of retroactive responsibilities, as has also been the case in Sweden.
(SOU 2022:33) Like mutual guarantee funds, insurance also reduces the capital lock-ins. Although the
policy is fully available since its start date, the design alternative also exhibits several drawbacks. It is
primarily designed to cover unexpected incidents at a large number of sites, which does not align with the
current conditions of the Swedish mining industry, see Appendix 3. It has also proven ineffective in
addressing events where losses are hard to predict, as has been the case for the bankruptcies considered
in this thesis, where the costs of rectifying the environmental liabilities of the sites have all far exceeded
the deposited securities. (Government Offices of Sweden, 2016; SOU 2018:59) Consequently, the author
also deems this option unsuitable for the Swedish context. In light of this, comparing the two alternative
designs of individual provisions seems most relevant to the Swedish context. The subsequent section,
therefore, provides a comparative analysis of bonds and securities.

3.5.2. Individual Provisions

The report on which the National Debt Office (2023b) was mandated to participate in the environmental
permit assessment for mines outlines several factors that should be included in a cost calculation for
security. These are:

e Discount rate, as the CPI may not accurately reflect price increases in the mining industry. Thus, costs
must be evaluated in relation to different input factors, including the hours worked and the required
cover material. Expenses anticipated in the distant future should be adjusted with a higher price
conversion factor than those expected in the near future.

e When another party executes restoration measures, additional expenses arise, particularly following
bankruptcy. These include costs such as setting up a new project organization and purchasing
machinery, tools, and materials to carry out restoration measures.

° arkup for cost uncertainties, based on the long operational lifetimes of mining sites.
Markup fe t tainties, based on the long operational lifet t g sit

A central objective when conducting interviews for this thesis was to gather data on the factors that should
be included in a calculation of financial security under the Environmental Code (1998), as this is not
specified in the regulation. One interviewee played a key role in this task, having practical experience
reviewing financial securities and overseeing funds from previous permit processes. They clarified that
their evaluations, conducted on quarries due to the absence of mines in their jurisdiction, rely on a guidance
document published in 2006. Since then, the Environmental Assessment Delegations of select County
Administrative Boards have worked to reach a consensus on calculating the size of assurance. To support
this effort, they developed and continuously updated an Excel tool to reflect inflationary changes since
the guidance’s publication. Although the guidance document is available to the public, the interviewee
shared the Excel file with the author, who made slight modifications to adapt it for mines instead of
quarries. The results of these adjustments are presented next. (Interview 9, 2025) The rationale behind
using this tool as a foundation for this element of the evaluation is that large-scale quarries exhibit similar
characteristics to small-scale opencast mines, such as Fabodtjirn, described further in Appendix 3.8, or
Lovisagrnvan in Appendix 3.2. In the absence of other established models for calculating the size of the
security, the author believes that it could prove valuable to draw from this example, despite the findings
thereof being less valid for large-scale open-cast mines such as Aitik, Kaunisvaara, and Levediniemi, or
underground mines like Malmberget and Kirunavaara, the characteristics of which are briefly described in
Appendix 3.9 — 3.13. The calculation is carried out in two steps, described in Equation 1:

Equation 1. Formula for Calenlating the Size of a Security

Step 1. (Areal * Cost per m?) + Fixed Cost = Cost of Remediation if Carried Out Today
Step 2. Cost of Remediation if Carried Out Today * (1+Inflation Factor) = Size of a Security
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Source: Miljdsamverkan Sverige (2006), Supported by Findings from Interview 9

The input needed for the two steps of the formula is based on the model presented in Equation 2:

Equation 2. Model for Calculating the Size of a Security

Description

Area of the extraction site m?

Cost per square meter SEK per m? | 17

Operational area m?
Cost per square meter “! SEK per m? | 4

Cost of remediation if carried out today | SEK

Permit duration Years + 2 years

Inflation factor + Percent 0.02

SEK

Source: Own Adaptation of the Model Developed by Miljisanerkan Sverige (2006), Supported by Findings from Interview 9

The formula used by the Environmental Assessment Delegations of selected County Administrative
Boards for calculating the required securities for quarries does not factor in two new components
introduced by the National Debt Office (2023): the additional costs incurred when another party performs
restoration measures and the uncertainty mark-up. To date, no environmental permits or associated
securities have been issued for a mine in Sweden that applies the new model introduced by the National
Debt Office (2023), elements of which were incorporated into the legal revisions that took effect in 2024.
Consequently, primary data or judicial practice is lacking to guide the incorporation of these factors into
the formula and model outlined in Equations one and two. However, the two Swedish mines recognized
as Strategic Projects by the European Union in March 2025 (European Commission Directorate-General
for Communication, 2025; Sternlund, 2025) are expected to benefit from an expedited process, indicating
that judicial practices related to the new model may develop over the next 27 months. In light of this,
some insights have been drawn from the most recently issued permit for a mine, granted by the Land and
Environment Court at Umea District Court (2020a). The mine in question spans two mining sites:
Faibodtidarn and 1 argbdcken, with calculations presented in Tables 9 and 10.

Table 9. The Financial Assurance of Fabodtiarn

Unit Cost

Volume or Area Unit (SEK per Tota} (iOSt
. (SEK)
unit)
Waste rock deposit
Landscape modeling of the surface 4,000 m2 | 3 | 12,000

40The agreed-upon fixed cost per square meter for restoring the area of the extraction site, on which the model is based, is set
to 6 SEK per m? of loose soil and 17 SEK per m? of bedrock. This number has been adjusted upwards to the 2023 value
according to the CPI, when compared to 2006, when the guidance document was published. (Interview 9, 2025)

#'The cost per square meter for the operational area is set to 4 SEK per m? (Interview 9, 2025)

#2In the formula, a security is deemed to remain valid for two years after the permit expires. During these two years, the security
is also to be discounted by 2 percent, corresponding to the Swedish CPI. (Interview 9, 2025)

43 The inflation factor is set to the average value of Swedish CPI for the last 10 years, which is 2 percent. (Interview 9, 2025)
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Unit Cost
Volume or Area Unit (SEK per
unit)

Total cost

(SEK)

Leveling of the surface 4,000 3 12,000
Simple coverage 16,000 m? 14 224,000
Revegetation 16,000 m? 1 16,000
Clarification pond

Backfilling, including the leveling of the 12,000 . 7 324,000
surface

Revegetation 5,000 m? 0 0
Peat storage

Intermediate storage, including leveling of 6,000 . 3 18.000
the surface ’
Moraine storage

Intermediate storage, including leveling of 5.000 . 3 15.000
the surface ’ ’
Underground mine, including a ramp

Backfilling 50,000 tons 20 1,000,000
Backfilling of the ramp 11,000 m3 23 253,000
Dismantling equipment in mine (ventilation, lighting, etc.) 0 0
Industrial area (including storage areas, ditches, etc.)

Dismantling 0 0
Soil preparation, loading, transport, and

laying 5,500 m? 14 77,000
(0,2 m)

Revegetation 5,500 m? 0 0
Ore pad

Removal of topsoil/unwanted material 2,850 m3 22 62,700
Covering 9,500 m? 14 133,000
Revegetation 9,500 m? 0 0
Backfilling of ditches 750 m’ 27 20,250
Control program

Sampling and compilation 16 Units 600 9,600
Labor 4 Occasions 7,500 30,000
Reporting to the supervisory authority 10,000
Control program in 10 years 496,000
Project management

60,228
Total cost (SEK) 2,772,778

Project manag

ement of remediation efforts, procurement, etc. (5 percent)

44

Source: Bothnia Exploration AB (n.d.a)

Table 10. The Financial Assurance of 1 argbdcken

Unit Cost Total cost

Volume or Area Unit (SEK per unit) (SEK)

Sand magazine

# [Translated by the author, supported by Deepl]
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. Unit Cost Total cost

Volume or Area Unit ‘ (SEK per unit) (SEK)
Landscape modeling of the surface 52,000 m? 3 156,000
Leveling of Surface 52,000 m? 3 156,000
Simple coverage 52,000 m? 14 728,000
Revegetation 52,000 m? 1 52,000
Waste rock deposit
Backfilling, including the leveling of the 26,000 e 3 78,000
surface
Leveling of Surface 26,000 m? 3 78,000
Simple coverage 26,000 m? 14 364,000
Revegetation 26,000 m? 1 26,000
Open pit
Excavation and leveling of the surface 5,000 m? 7 35,000
Rock blocks along the edge 600 m 200 120,000
Clarification pond
Backfilling including leveling 4,500 m3 27 121,500
Intermediate storage basin 3,000 m? 0 0
Peat storage
Intermediate storage and leveling of the 1,500 . 3 4,500
surface
Moraine storage
Intermediate storage and leveling of the 8.000 . 3 24,000
surface

Industrial area (including storage areas, ditches, etc.)

Dismantling 0 0
801.1 preparation, loading, transport, and 26.000 . 14 364.000
laying (0,2 m) ’ ’
Revegetation 26,000 m? 0 0
Ore pad

Removal of topsoil/unwanted material 6,930 m3 22 152,460
Transportation and deposition of asphalt 1,680 tons 710 352,800
(5 cm)

Covering 21,000 m? 14 294,000
Revegetation 21,000 m? 0 0
Backfilling of ditches 1,875 m3 27 50,625
Control program

Sampling and compilation 12 Units 600 7,200
Labor 4 Occasions 7,500 30,000
Reporting to the supervisory authority 10,000
Control program in 10 years 472,000
Project management

Project management of remediation efforts, procurement, etc. (5 petcent) 161,459

Total cost (SEK) 3,872,644

Source: Bothnia Exploration AB (n.d.a)

# [Translated by the author, supported by Deepl]
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The calculations made by the operator for the Faibotjirn and VVarghdcken mining sites to determine the
financial assurance reveal that they are more detailed than the formula used to estimate collateral for
quarries. However, they omit certain factors, such as permit duration and inflation, which are partially
covered by the new model established by the National Debt Office (2023). Elements like the cost of the
control program are included and could potentially enhance the existing formula for quarries presented in
equations one and two. Nevertheless, in-depth insights cannot be drawn beyond these preliminary findings
due to the current lack of available data. Instead, the evaluation refers to the case of South Africa, where
the government developed a formula with the mining industry in mind, which applies to open-pit and
underground mines of various sizes, emphasizing the need for case-by-case assessments.

The Case of South Africa

The DME (2005) has issued an official guideline to establish a generic, standardized approach for setting
the quantum of the financial provision for a mining site. When assessing the quantum, the first procedural
step is to determine the mined mineral and saleable by-products before establishing the risk class. The risk
class of the mineral is based on the probability and consequences of the impact, with the primary risk class
being adjusted upward based on the nature of the saleable by-products of the mineral. Once completed,
the environmental sensitivity of the mining site is evaluated, followed by an assessment of the level of
available information. The environmental sensitivity of the mining site is determined by three criteria:
biophysical, social, and economic sensitivity. The biophysical criteria encompass the conservation value of
the site’s ecological regime and the disturbances caused to its natural state, fauna, flora, and existing water
resources. The social criteria include urbanization and industrialization rates, as well as the proximity of
local communities. On one hand, the economic criteria establish the basis for evaluating whether the
proposed mining site should be considered developed and whether local communities rely on it for their
economic activities. On the other hand, the amount of information dictates the extent of government
review; adequate information results in approval of the financial assurance, while insufficient information
triggers independent evaluations of the submitted quantum. After taking these steps, the closure
components and their associated unit rates are identified, and various weighting factors are outlined and
applied. Closure components are guided by the type of mining and site-specific conditions, and include
dismantling and demolition of industrial facilities, associated infrastructure, sealing off shafts, and
managing waste deposits and evaporation ponds. It can also include general surface remediation, river
diversions, and additional water management practices whenever required. Unit rates are predetermined
in a so-called “master rate”, based on the previously determined risk class and the identified environmental
sensitivity. For instance, basic or salt processing waste deposits and evaporation ponds have a master rate
of 82,700 South African Rand (ZAR) per hectare, with a multiplication factor of 1 for all risk classes or
environmental sensitivities. This compares to a master rate of 6.82 ZAR per square meter of processing
plants and related structures, at a multiplication factor of 1 for all risk classes or environmental sensitivities.
The final consideration in this step involves selecting one of two weighting factors, which are set by the
location of the mine, the nature of the terrain at the site, and the proximity to an urban area where the
goods and services are to be supplied. As a final step, the areas of disturbance are identified, and the
closure costs from specialist studies are updated. These studies include assessment of water pollution and
an external risk assessment, the extent of which is determined by the risk class of the operation.
(Department of Minerals and Energy, 2005)

Annual contributions to the trust fund are determined by the funding required for the mine’s final closure,
calculated each year throughout the mine’s operational life. The formulais (A —B + C) / D (Department
of Minerals and Energy, 2005), the input of which is further outlined in Equation 3.

Equation 3. Rules-based Assessment of the Quantum for Financial Provision
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Ad B Ce D Am
Description Unit (Master | (Multiplication | - (Weighting (Zzlflit)lt

(Quantity) rate) factor) factor 1)

Dismantling of the
processing plant
and related
structures

Demolition of steel
buildings and m?3
structures

Demolition of
reinforced concrete
buildings and
structures

m3

Remediation of
access roads

Demolition and
remediation of
electrified railway
lines

Demolition and
remediation of
non-electrified
railway lines

Demolition of
housing and/or
administrative
facilities

m?2

Opencast
remediation of
including final
voids and ramps

ha

Sealing of shafts,
adits, and inclines

Remediation of
overburden and ha
spoils

Remediation of
processing waste
deposits and
evaporation ponds
(basic, salt-
producing waste)

ha

4 A. The government has established a quantum based on the estimated costs that will arise when operations at the mine, or
any part of it, are halted to fulfil the legal obligations placed on the operator. (Department of Minerals and Energy, 2005)
47B. On the date when the estimated costs in A are set, the market value of the company, society, or any other associations or
trusts’ assets related to that mine is assessed. (Department of Minerals and Energy, 2005)

48 C. The taxpayer’s cash payment to a company, association, society, or trust, made before the date mentioned in B, which has
not yet been permitted as a deduction. (Department of Minerals and Energy, 2005)

4 D. Expected lifespan of the mine, as assessed by a person mentioned in A. E = A * B* C* D. (Department of Minerals and
Energy, 2005)
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Ad B Ce D Am
No. Description Unit (Master | (Multiplication | (Weighting z lel{t)lt

(Quantity) rate) factor) factor 1)

Remediation of
processing waste
deposits and
evaporation ponds
(acidic, metal-rich
waste)

8(C) ha

Remediation of
subsidized areas

General surface

10 . ha
remediation
1 River diversions ha
12 Fencing ha
13 Water management ha
2 - 3 years of
14 maintenance and ha
aftercare
GV Specialist study Sum
IEIGY M Specialist study Sum
Sum of items 1 to 15 in ZAR):

Multiply the Sum of * of 1

to 15 by the Weighting Weighting Factor Subtotal 1
2 (ZAR)
Factor 2
Add 6 percent of Subtotal 1 if Subtotal 1 is > ZAR
Preliminary and 100,000,000
general Add 12 percent of Subtotal 1 if Subtotal 1 is <

ZAR 100,000,000

Add 10 percent of Subtotal 1
Subtotal 2
(Subtotal 1 + the sum of management and

contingency)

Subtotal 3

Value added tax (VAT) of 14 percent of Subtotal 3
Grand Total

(Subtotal 3 + VAT)

2 Contingencies

Source: Own adaptation of the guidelines provided by the South African Department of Minerals and Energy (2005)

The South African rules-based assessment encompasses the entire site, including the associated
infrastructure and extraction site, per potential rulings based on Chapter 15, paragraph 35, and Chapter
16, Paragraph 3, of the Environmental Code (1998). Similar to the new Swedish model developed by the
National Debt Office (2023), it includes a discount rate and a mark-up for uncertainties. Additionally, it
does not require a time-bound environmental permit, being one of the factors included in the model for
assessing the security of a quarry presented in equation two, but which has proven to be unusual for
Swedish mines, nor does it stipulate a specific form of assurance, allowing the operator some flexibility
further strengthening its relevance for the Swedish context. While the contributions are determined
annually in the South African case, it may be possible to alter the interval to five-year cycles, harmonizing
it with the temporal requirements for amending the waste management plan and the associated assurance
requited under the Extractive Waste Directive (2006/21/EC). Such a procedure would also increase
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predictability and transparency and be included in the Environmental Impact Assessment of a permit
application, without compromising an assessment of the assurance being ‘fit for purpose’ and possible to
deposit incrementally.

This does not necessarily mean that bonds are the answer to the research question. Instead, the case serves
as a testament to the possibility of mitigating the impact of negative externalities and asymmetrical
information by imposing transparent requirements similar to those adopted by South Africa. While the
governmental inquiry SOU 2022:56 “Securing the Supply of Metals and Minerals” argues that changes in
the policy instrument could enhance market conditions, that might not be necessary, as improved
transparency is possible within the existing system. Previous efforts to introduce standalone legislative
proposals akin to the South African system, notably as early as 2018 (SOU 2018:59), have not been
successful. This is also confirmed in interviews for this thesis, noting that the instrument has been subject
to several amendments (Interview 4, 2025) and that frequent changes contribute to uncertainty (Interview
10, 2025), instead stressing the need for more literature and knowledge. (Interview 2, 2025) Enhanced
transparency could be seen as part of the solution to this expressed need, especially since current practices
are being developed at the time of writing. It’s also plausible that governmental bodies would welcome
this, considering that the Environmental Assessment Delegations of certain County Administrative Boards
have already implemented a similar system, as shown in equations one and two. While this thesis does not
set out to recommend a design of the intervention with the potential to generate different outcomes, bonds
have proven most effective when specific criteria are met, some of which are not present in the Swedish
context. For example, bonds have proven most effective within a defined timeframe (Shogren et al., 1993).
In contrast, only one of Sweden’s operational mines has a time-bound environmental permit, while
another has remained in operation since the 14" century. (Mining Inspectorate of Sweden, 2024)

Summary

A theoretical argument against substituting the baseline with an alternative is that collective provisions do
not fully execute the PPP (Rio Declaration, 1992) or account for retroactive responsibilities, which are
central in the Swedish context. A practical argument against is that mutual guarantee funds are less resilient
during widespread market downturns when the collective pool faces multiple demands. (Bradley et al.,
2018; Shogren et al., 1993) This is a significant issue when applied to the Swedish context, considering that
two of the three bankruptcies highlighted in this thesis occurred within a single year (Government Offices
of Sweden, 2016; SOU 2018:59). However, this design alternative’s strength is its limited number of
potential members, which is expected to keep transaction costs low. Having established this, individual
provisions are explored using a formula developed by the County Administrative Boards to assess and
streamline the method for determining the size of assurance for quarries. (Interview 9, 2025) In
anticipation of a future ruling that includes factors identified by the National Debt Office (2023), the
author reviewed the latest permit for a mine in Appendix 3.8, granted by the Land and Environment Court
in the Umea District Court (2020a). This expanded on initial observations about trade-offs pertinent to the
Swedish context. For example, the operator’s calculations for the mine’s financial assurance offer more
detail than the formula used to calculate the size of a quarry’s financial assurance. However, they omit
certain factors, such as permit duration and inflation, which the new model by the National Debt Office
(2023) partially addresses. The evaluation then references South Affrica, where the DME established a
rules-based assessment, which incorporates relevant factors for consideration when determining the size
of assurance for mining sites. It creates a standardized approach consisting of several steps that account
for a range of factors, including the extracted mineral’s risk class, the environmental sensitivity of the site,
multiple closure components, the discount rate, and various contingencies and mark-ups for uncertainties.
(Department of Minerals and Energy, 2005) This rules-based assessment is then used to determine annual
contributions to the assurance. It strengthens its relevance for the Swedish context as interviewees stressed
the need for greater transparency, guidance, and knowledge, noting that frequent changes to an amended
instrument increase uncertainty. (Interview 2, 2025; Interview 4, 2025; Interview 10, 2025)
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4. Discussion

In the penultimate chapter of this thesis, the author discusses the results identified in the previous chapter.
It uses the research question to orient these findings and the analysis, comparing them to what is already
known on the topic of the prior research. In this chapter, the author also presents the strengths and
limitations of this thesis, considering the methodological and theoretical choices made, as well as the
legitimacy and generalizability of results.

Recalling the introduction, it is essential to remember that this thesis was undertaken in a time
characterized by an evolving landscape in the wake of the green transition, which has significantly
influenced the mining industry. This is increasingly evident in several ways, one of which is that the
demand for transition metals is projected to rise four to six times beyond present levels within the next 15
years (International Energy Agency, 2021), rendering up to 4,000 coal mines obsolete around the globe in
the near future due to changing market conditions. (Measham et al., 2024) In response, the EU enacted
the CRMA (2024/1252) to, inter alia, boost extraction within the Union. (European Commission
Directorate-General for Communication, 2023) Following this decision, member states like Sweden are
expected to play a vital role, as the country currently exports 93 percent of the EU’s iron ore production.
(Liljenstolpe et al., 2024) Additionally, two prospective mines in Sweden have been identified as Strategic
Projects (European Commission Directorate-General for Communication, 2025), indicating that the
country may benefit from the introduction of the CRMA (2024/1252) but also face increased political
pressure to expand mining operations within the country. While a mine that opens today may remain
operational for decades, the government now has the opportunity to ensure that the regulatory framework
is up to par, which, in the case of Sweden, constitutes the Environmental Code (1998). This regulation
includes a direct monetary policy (Patton et al., 2015), based on the idea that operators should strive to
prevent environmental harm. However, if those preventive measures fall short, they must bear remediation
costs facilitated by a financial assurance mechanism (Bradley et al.,, 2018), constituting an attempt to
operationalize the PPP (Rio Declaration, 1992). For these reasons, the author wishes to reiterate that the
discussion facilitated in this thesis fundamentally concerns the future.

However, this thesis has confirmed what several government inquiries have found, namely that “The current
system has led to an insufficient total security pool, which may result in future losses for the government and the taxpayers.”
(SOU 2018:59, p. 110), which has justified several legislative changes aimed at strengthening the
instrument that this paper secks to evaluate. Given the emergence of multiple market failures in Sweden,
it is essential to highlight that reversing the negative environmental impacts of existing mining operations
is estimated to cost 6.3 BSEK. This contrasts with the finding that the deposited financial assurances total
2.7 BSEK, while the government’s annual budget for remediation efforts is 1 BSEK. (Government Offices
of Sweden, 2024b, 2016; SOU 2018:59) In light of recent legislative amendments clarifying that the security
is designed to cover remediation costs with a 75 percent probability (SOU 2018:59), a change is warranted
to limit the financial risk posed to the state and the taxpayers. Considering that multiple design options
are available to policymakers, this thesis explores how they can factor in unanticipated effects, such as
moral hazard, when deciding on the most suitable financial assurance mechanisms to enhance
environmental performance following the unexpected cessation of activities in Sweden’s mining industry.
Examining the baseline and the different design choices for the instrument reveals a vital finding: While
mandatory to deposit (MOD 2008), there is no widely accepted definition of Swedish design, and various
stakeholders appear to have differing views on all aspects of the associated statutes. (Interview 4, 2025)
This is complicated further when considering that current regulations and the newly introduced
amendments are scattered throughout the Environmental Code (1998), a reason for which could be that
the regulation is the result of an effort to consolidate 16 disparate environmental laws. (Michanek, 2012)
Additionally, there is a notable lack of research, as pointed out by the author, alongside a general lack of
knowledge and guidance on this topic. (Interview 2, 2025) Since the current system is practice-based,
gaining a deeper understanding will likely take time due to the limited number of mines in the country and
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the few permit applications for opening new sites. (Interview 4, 2025) Consequently, the lack of clear
criteria sometimes upholds the “/icensing process feeling like a lottery” (Interview 8, 2025). Furthermore,
frequent changes, contribute to further uncertainty (Interview 10, 2025), which is further reinforced by
the finding that recent legislative changes failed to address two key issues: ensuring that the National Debt
Office is given ample opportunity to aid the licensing authority in establishing a quantum that is ‘fit for
purpose’, and second, clarifying the extent of an individual company’s liability when reconciling the
stipulations of European law with those of the Environmental Code (1998). (Interview 5 & Interview 6,
2025) Key findings captured by this thesis's second tresearch objective are that the conflict areas may
expand in such a situation to include computational issues, such as mark-ups for uncertainties and the
discount rate. Seeing as the latter is emphasized by the National Debt Office (2023b) to be of particular
importance to correct the current outcome, while simultaneously being seen as a “[...] a politically motivated
number” (Interview 18, 2025) with substantial impact on the liquidity of firms as the assurances might
become so large that they must be discounted from day one of operations (Interview 9, 2025) to remain
‘fit for purpose’.

An additional reason for the ambiguous results of the regulation is the lack of standardized metrics,
partially due to the present modus operandi of conducting case-by-case assessments. This is motivated by
the idea that predicting all available outcomes during the permitting process is impossible due to a mine’s
lengthy lifespan and the possible technological innovations that may aid in remediation efforts. (Bengtsson
et al., 2024; Folkunger et al., 2018; SOU 2018:59) However, the case of South Africa showcases that
guidance of the DME (2005) regarding, among other things, the risk assessment, environmental sensitivity
analysis, closure components, weighting factors, and the area of disturbance need not be in contradiction
to adaptations made to the individual case. On the contrary, many of the factors listed by the National
Debt Office (2023b) as important to include in a cost calculation for a security in Sweden, but also in the
guidance document and associated formula currently used to estimate the cost of securities for quarries
(Interview 9, 2025; Miljosamverkan Sverige, 2000), are part of the South African rules-based assessment
of the quantum for financial provision of a mine. While the rules-based assessment takes one step further,
it could be argued that it falls within the scope of a broader ruling, encompassing the requirements of the
Extractive Waste Directive (2006/21/EC) and a combination of Chapter 15, Paragraph. 35 and Ch. 16,
Para. 3 of the Environmental Code (1998). In addition, it is likely feasible to align the annual assessments
conducted under the South African rules-based model (Department of Minerals and Energy, 2005) with
the five-year revisions of the waste management plan required for extractive waste facilities by the
Extractive Waste Ordinance (2013), which applies to most mining sites in Sweden. This revision also
includes potential adjustments to the associated financial assurance (Para. 71, Extractive Waste Ordinance,
2013), which one could argue is in line with the possibility to deposit security incrementally per the
Environmental Code (Ch. 16, Para. 3, third intendent, Environmental Code, 1998) particularly when
noting that the deposited security does not need to cover the remediation warranted at the peak operational
phase of the site but meet the current remediation needs. (Interview 4, 2025) Similar to the results of the
Swedish system, the South African design does not mandate a set size or form of assurance (Interview 18,
2025), and also recognizes the financial constraints imposed on the operator when required to deposit a
large up-front sum. (Interview 12, 2025) These findings favor a more transparent metric, contributing to
decreased transaction costs, allowing for more efficient outcomes, increased predictability, and legitimacy.
However, facilitating these changes is likely possible within the current regulatory framework and does not
warrant additional amendments to the Environmental Code (1998) to limit additional uncertainty
highlighted in interviews. Instead, the South African case also indicates that strong enforcement and
capacity-building of personnel remain key to ensuring the regulatory capacities (Interview 11, 2025;
Interview 12, 2025), upon which this proposed alternative procedure would also depend.

Revisiting the research question, the insights regarding unanticipated effects suggest that enhanced

transparency and alignment among stakeholders can mitigate the dual challenges of moral hazard and the
influence of revenue-driven governments on one side, alongside issues of care, maintenance, and rent-
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seeking on the other. This point is further supported by findings indicating that current regulatory
uncertainties lead to altered decision-making, as companies delay investment decisions until they obtain a
favorable ruling. (Interview 10, 2025) Implementing a ‘triple-optimization approach’ to balance revenue,
secure return on investment, and protect environmental management measures (Interview 12, 2025) may
prove to be an effective strategy to diminish the impact of the unanticipated effects while safeguarding
local communities who could become entangled in conflicts between operators and the national
government. Additionally, it is worth noting that improved process management stands out as an
alternative that might enhance the temporal dimensions of the process (Interview 3, 2025), which, in itself
is linked to potential financial risks for applicants due to rapidly escalating costs associated with the
significant capital base (Interview 10, 2025), needed to establish a new mine. Another unanticipated effect
that emerged during the work on this thesis is that there is a business case for sustainable mining practices.
This is not limited to the benefits associated with an increased transparency of the process, as previously
noted, but rather to the findings that long-term benefits of compliance include enhanced reputational
effects, which may grant access to novel lands from the government and capital from external investors,
but also reduced risk of capital lock-ins and costly remediation requirements. While considered out of
scope for this thesis, innovation and technological advancements in the industry are increasingly allowing
for secondary extraction of innovation-critical minerals and metals noted to have the potential to reduce
the environmental impact, limit the import dependency of the EU, and boost competitiveness (SOU
2022:56), but potentially also allow for the recapture of some costs associated with remediation measures.
Although the author has not investigated this and thus cannot state with complete certainty, Swedish mines
may have the potential of extracting innovation-critical minerals and metals from its waste, aligning with
the objectives of the CRMA (2024/1252) and seeing as rare earth elements in many cases are a byproduct
of iron ore extraction or cobalt being a trace element of copper and nickel mining (Sengupta, 1993), see
Appendix 3 for further reference. At a point where policymakers may need to determine which design
alternative is most suitable for incentivizing environmental performance following the unexpected
cessation of activities in the Swedish mining industry, it is the author's conviction that it is valuable to
consider these unanticipated effects.

6.3. Results in the Context of Theory and Prior Knowledge

One significant finding of this thesis, albeit not the primary focus of its research questions and objectives,
is that it confirms and contrasts previous research on how companies internalize the costs of the negative
externalities of production. According to White et al. (2012), a standardized economic method for
addressing point source pollution from mining involves pricing pollution and implementing tradable
permits or Pigouvian taxes on emissions, encouraging operators to “znternalize the externality.” (p. 281). The
authors also note that this has not been a widely accepted solution to the context in focus of their study,
but rather that environmental bonds have taken precedence in addressing the challenge of abandoned or
orphaned mines. (White et al., 2012) As such, the author rejected the idea of exploring tradable permits or
Pigouvian taxes on emissions as alternatives available to policymakers and focused on exploring bonds.
Peck and Sinding (2009) instead examine how companies internalize externalities by considering the
company’s revenue pool. They assume that in competitive markets, where commodities and prices are
homogeneous, gross revenues are influenced by the quality of orebodies. As such, mines will extract the
ore that generates a profit, with the potential for the financial assurance to be used to operate the site,
contributing to an increase in the cut-off grade and the average grade of the ore at the site as the company
internalizes the cost. Suppose companies adopt this approach in response to the size of the assurance. In
that case, the volume of ore will decrease over the mine's lifetime, which in turn would lower the tax base
available to the government and the company's gross revenue. Considering these dynamic effects when
determining whether the applicant would need to deposit assurance up-front or incrementally, influencing
the associated capital cost, or the conditions set, which in turn might shift operational costs in the event
of having to carry out remediation throughout the lifetime of the mine, are essential as they both influence
the “optimal operational strategy of the mine” (p. 232) presented in the mine plan. To conclude by taking this
line of argument to its logical conclusion, “A¢ constant demand individual mines are exhausted more rapidly and
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have to be replaced earlier, potentially resulting in a greater number of mines.” (Peck & Sinding, 2009, p. 232). Having
confirmed that it is plausible that negative externalities have been and continue to be a market failure that
adversely influences the metals and minerals market of Sweden, the findings of this thesis contribute
several insights as to this issue in the Swedish context. The thesis finds that the potential size of the security
is factored into the feasibility study before investing in a potential mining site. Therefore, it is crucial to
strike a balance in each case to prevent businesses from facing excessive costs before they can commence
operations, which could deter investment in the industry but also influence the firm’s capital investments.
High costs associated with depositing securities pose challenges when starting a new mine because, when
deciding whether to initiate mining, one must assess the present value and compare it to the internal rate
of return, which considers the security costs. (Interview 8, 2025) This thesis also confirmed that securities
are subject to revisions, included in the process of reviewing the site’s waste management plan as per
Paragraph 71 of the Extractive Waste Ordinance (2013In the event of a security being subject to stricter
demands or an increased quantum following revision, the costs thereof constitute a new operational cost
for the company. If set too high, the deposited security could therefore impact the resource efficiency of
a site, as businesses may set a higher cut-off grade or opt out of extracting deep or hard-to-reach deposits
(Interview 3, 2025), as the operating cash flow determines the cut-off grade. (Interview 8, 2025) While this
might not be the case for all companies and ore bodies, the dynamic effects of the operator following
requirements to deposit financial assurance remains an important consideration to make.

6.4. Strengths and Limitations

The author’s choices may have influenced the results of this thesis, particularly evident when considering
that the research is grounded in a pragmatic world view of being situated within a complex social, historical,
and political context for which a value-neutral assessment was considered unviable. (Creswell & Creswell,
2018) Instead, the instrument is seen as a value-driven intervention to direct societal efforts toward
preventing environmental degradation. (Mickwitz, 2003) Various methodological and theoretical
alternatives could have reinforced the validity and generalizability of findings or generated other results,
and are briefly discussed next.

4.5.1. Methodological Choices

This thesis serves as a theory-driven policy evaluation, conducted ex-post. It uses a mixed-methods
approach that deductively combines quantitative and qualitative data within an analytical distributive
justice framework. It is important to factor in internal and construct validity when considering the
methodological choices. Internal validity reflects the research design, and it is important to establish the
causality of results, while construct validity relates to the degree to which an instrument measures the
construct. (Creswell & Creswell, 2018) Regarding construct validity, the thesis clearly defines the constructs
used at the onset in the terminology list, and utilizes the literature review to support the definitions while
contrasting the theoretical framework and key concepts such as the PPP (Rio Declaration, 1992), thus
demonstrating several high construct validity traits. By adopting a reflexive approach to minimize
confirmation bias, transparently sharing the audit trail of the research process while also triangulating data
through multiple sources to corroborate findings, as well as employing member checking by inviting other
researchers, the supervisor and participants to provide feedback on preliminary results which have been
integrated into the thesis, the author has implemented various measures to enhance internal validity. While
the findings exhibit traits of high internal validity, as the author implemented a structured interview
protocol and included a diverse range of stakeholders, it also has some elements of low internal validity,
such as the lack of diverse viewpoints, particularly from local communities, indigenous peoples, and
investors. Despite efforts to create an interview sample that reflects centrality and representativeness to
counteract this effect, the author has not managed to incorporate these stakeholder groups, reinforcing
this gap. The author aimed for theoretical saturation in sampling; however, it was not achieved, as the
perspectives from the subgroup for political representatives are missing, and business representatives are
underrepresented in the overall sample. Consequently, those involved might skew the findings due to the
negative bias of the sample. An alternative approach could have been to pursue a wider array of
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perspectives, possibly through surveys, which would further mitigate the risk of confirmation bias. The
research would also benefit from additional case studies, considering a wider range of economic,
regulatory, and societal contexts. It would have been beneficial to ‘open up the black box’ of the policy by
using intervention theory, a common practice in theory-driven policy evaluations. Tracing impacts, or the
lack thereof, to phases of the intervention theory could help enhance the understanding of the
intervention's effectiveness and inform future practice. (Mickwitz, 2003) Additionally, systems analysis
could have played a role in further quantifying the variables needed to evaluate efficiency in outcomes, an
approach supported by both previous research and interviewees. (Fisher, 2000; Interview 13, 2025)

When considering the fact-value dichotomy, a positivist stance when developing the research could have
led to selecting quantitative methods for data collection and analysis (Fisher, 2006), which might have
yielded different results than those presented in this thesis. A successful and recent example of quantitative
methods used to study this topic, albeit not in the context of Sweden or South Africa, is the study
conducted by Yang and Davis (2021), who developed a theoretical model of the decision-making process
of a revenue-maximizing government when setting an appropriate bond rate, taking firm’s responses to
the requirements into account. This model was quantitatively tested by altering the parameterizations
through mathematical analysis underpinning a calibrated simulation drawing on real-world data and
examples to inform the simulations. Replicating this in the context of Sweden and South Africa could have
been a viable alternative to meet the aim of this thesis and contributed valuable insights, seeing as bonds
constitute an alternative form of individual provision to the Swedish design of securities. However, while
such an analysis could also have been used to triangulate the findings of this thesis, it might not have been
possible to conduct without them, as a literature review informed the assumptions used in the simulation.
Therefore, having confirmed an existing lack of research, this thesis could inform such a study by
establishing the foundational assumptions needed for its conduct.

4.5.2. Theoretical Choices

The theoretical framework chosen for this thesis is distributive justice. Nevertheless, applying different
theoretical approaches could have led to alternative findings. One such option is ‘procedural justice’,
capturing the decision-making that influences the industry. (Svarstad & Benjaminsen, 2020) If decisions
are made at the EU level, contributing to political pressure to expand mining in a country like Sweden,
local communities most affected by these choices are notably excluded. Considering that the government
may pursue different goals, such as maximizing revenue through taxation and trade, local communities
might become caught between the interests of the government and the company. In reviewing some
foundational material that shaped the author’s understanding of the issue and possible solutions, Measham
et al. (2024) analyze and ultimately dismiss just transition’ theories, citing challenges with construct validity
due to the ambiguity surrounding both terms just’ and ‘transition’. Incorporating the perspective of a just
transition” would have been valuable due to its strong connection to post-mining land use, as highlighted
by Measham et al. (2024). However, it does not align with this thesis’s focus on economic instruments that
promote environmentally sound land use once operations have ceased, without delving into potential
remediation measures.

4.5.3. Generalizability

When considering the generalizability of results, external validity must be considered. External validity
refers to the extent to which the results could be applied to other contexts or time periods, which is critical
when informing policy decisions. (Creswell & Creswell, 2018) The author improved external validity by
describing the contexts addressed in the thesis, emphasizing the richness of data by highlighting similarities
and differences, and proposing directions for future research. Comparing the findings with existing studies
and examining the potential implications across contexts further bolsters the external validity.

While some findings may appear context-specific because they cannot be generalized, for example, from
the Swedish to the South African context, it is possible that these findings may be relevant to contexts not
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included in this thesis. One such example is that enhanced transparency could offer various advantages
for the Swedish assurance mechanism and the permit process, including potential improvements to the
assurance pool. This could mitigate the negative externalities that prompted previous regulatory changes,
deemed important to improve predictability, as frequent adjustments have been linked to increased
ambiguity. Furthermore, by doing so, it is possible to bolster identified positive externalities, as greater
transparency may lessen the effects of asymmetrical information and foster improved competition in
situations where perceived regulatory risk is decreased, enabling new market participants to enter the
Swedish mining industry. As it can be confirmed in the South African context that the challenges do not
lie in stronger legislation or increased transparency, as the example of the rules-based assessment
developed by the DME shows, this is not a result that can benefit the country other than as a confirmation
of the importance of including the various stakeholders, which has value from a temporal perspective.
Similarly, some results cannot be generalized from the South African context to Sweden. However, they
might be relevant in other contexts, and from a temporal perspective, highlighting the importance of
capacity-building, institutional learning, and strong enforcement capacities. This has not emerged as a
development area in the Swedish context, except through a call for increased process management to
shorten the processes, which also includes several examples of rulings where state actors have appealed
against decisions, as outlined in Appendix 3.

Others findings are more generalizable both across the selected contexts and to other contexts in general,
such as the potential that businesses are changing their decision-making, deferring investment choices
once a favorable ruling has been secured, or the possibility that mine closure could constitute a business
case through secondary extraction of innovation-critical minerals and metals from waste piles, tailings, or
peripheral deposits. While they both exhibit traits of being temporally unrobust, where the former could
change with increased predictability of the process and the latter has only recently become an option due
to technological advances, these results are likely relevant in other contexts not included in this thesis.
Since generalizability is fundamental to legitimacy, the following section elaborates on the results discussed
here to evaluate the legitimacy of the findings and this thesis.

4.5.4. Legitimacy

When assessing the legitimacy of this work, several elements are considered: whether the research question
can be regarded as sound and valid, and whether the author posed the correct question when conducting
this thesis. When considering the aim of this thesis, which is to inform policymakers and improve
knowledge on the topic and context, it is fair to assume that the author has contributed to advancing the
knowledge frontier. Having applied the research to the ethical guidelines of Lund University and the
principle of Prior Informed Consent, as outlined in Appendix 1, the author also took additional steps to
ensure the legitimacy of the research. Another contributing element was the effort to address a lack of
research, with the potential drawback of sacrificing a more in-depth analysis that could have further
leveraged the theoretical framework, assessed various design alternatives, and included the case of South
Africa. In hindsight, this proved to be a valuable exercise, as the case of South Africa significantly
contributed to the overall findings and had high relevance to the research question and the identified
audiences for this thesis. A potential pathway that could have increased legitimacy through a more in-
depth analysis would have been to exclude the design alternatives that were examples of collective
provisions. Had the author had previous research to draw from or the knowledge of the issue that she has
today, it is quite possible that she would have chosen this option, further limiting the scope of the research.
Reiterating that this thesis contributes to a previous lack of research, having provided a foundation of
understanding, the complexity of the topic suggests that further research is needed, as further detailed in
the conclusions of this thesis.
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5. Conclusions

The sixth and final chapter synthesizes the previous discussion to draw conclusions and answer the
research question, thereby consolidating the thesis. Having done so, the author presents the practical
implications of this work, tailored to this thesis’s audiences, before concluding with suggestions for
potential avenues of future research.

5.1. Empirical Conclusions

This thesis successfully fulfills its primary aim of contributing to knowledge of the topic and context by
assessing different design alternatives of the instrument in focus. The author also contributed to increased
knowledge on Swedish design and recent legislative changes, constituting a significant contribution to this
thesis, as a universally accepted definition is currently lacking. Having explored and met the two research
objectives in the findings, particularly in the section related to design alternatives for the instrument, the
research question was addressed in the previous chapter. To conclude, the main empirical conclusions,
answering the research question that guided this thesis, are:

How can policymakers account for unanticipated effects when determining the financial assurance mechanism
suitable to incentivize sound environmental performance following the unexpected cessation of activities in the
Swedish mining industry?

This thesis confirms the importance of transparency and predictability, particularly in the Swedish context, as
the relevant provisions related to the financial assurance mechanism are somewhat ambiguous and dispersed
across multiple chapters of the Environmental Code (1998). This becomes even more evident when factoring
in the European legislation and the lack of harmonization between the national legislation of the Environmental
Code (1998) and the Extractive Waste Directive (2006/21/EC). However, this thesis also takes note of the
existing willingness to cooperate and harmonize the requirements imposed on companies through, for example,
the initiative of the Environmental Assessment Delegations at the County Administrative Boards, but also on
the possibility of establishing guidance similar to that developed by the South African Department of Mineral
Resources and Energy without necessarily having to consolidate this through further legislative amendments,
but rather within the framework of court practice. This approach will likely allow policymakers to account for
unanticipated effects, such as moral hazard or rent-seeking, by limiting information asymmetries. Increased
transparency and predictability might not account for sites placed under care and maintenance, where legacy
issues will likely remain a challenging aspect of the industry. If this proposal improves the current outcome, it
could also help free up resources needed to rehabilitate such mines.

Next, the author provides recommendations for the audience, detailed in this thesis, before concluding
with suggestions for future research.

5.2. Recommendations for the Audiences of This Thesis

This thesis identifies three primary audiences: policymakers and regulators, as well as two secondary
audiences, namely academia and private entities within the Swedish mining sector. This section provides
actionable recommendations for both policymakers and private entities, while the subsequent section
offers recommendations for future research, including those targeted at the academic audience.

Policymakers and Regulators

The existing instrument design may be insufficient to safeguard state and local communities from the
financial risks associated with the unexpected cessation of activities and long-term adverse environmental
effects stemming from the mining industry. Although significant, this finding also highlights a missed
opportunity for deeper collaboration with private entities that have demonstrated readiness to take
responsibility by adhering to existing regulations and proactively increasing the deposited security in
several cases. Noting the current cooperation between the Country Administrative Boards, it seems
possible to foster an environment that promotes collaboration and knowledge sharing, thereby limiting
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the impact of asymmetrical information while increasing trust and transparency among stakeholders
involved in the process. Unlike the case of South Africa, none of the Swedish interviewees emphasized a
lack of compliance as the source of the problem. Instead, a lack of transparent criteria for calculating the
quantum and general harmonization with the Extractive Waste Directive (2006/21/EC) is teiterated.
While these inconsistencies persist, the general trust and legitimacy of the permitting process are likely to
come into question. With an increased demand for transition metals and the EU’s push for greater resource
independence through the CRMA (2024/1252), additional pressure is likely to build on the Swedish mining
industry, increasing the need for robust regulation on financial assurances for restoration in the industry.

As such, the author recommends that policymakers in Sweden implement transparent, standardized, and
publicly available metrics for determining and reviewing the financial assurance requirements for the
mining industry. These metrics can draw inspiration from the South African rules-based assessment of the
quantum for financial provision (DME, 2005), and should consider factors like the type of operations, the
environmental sensitivity of the area, availability of information, closure components, an indication of the
discount rate, and how to account for cost uncertainties. Drawing additional insights from the case of
South Africa, ensuring that enforcement and monitoring capabilities remain strong, for instance, by
conducting regular audits of previously deposited assurances and enforcing penalties for non-compliance,
remains central for any design alternative to be successful. This approach could enhance the willingness
to invest in the Swedish mining industry by lowering regulatory risk. Should this happen, increased
transparency may lead to both environmental and economic advantages.

Private Actors in the Mining Industry in Sweden

The final audience for this thesis includes private entities in the Swedish mining industry. The findings and
conclusions may enhance transparency regarding the imposed requirements and their underlying
reasoning. Moreover, a better understanding of this topic could aid in strategic planning, risk management,
and compliance within a changing regulatory environment. Another suggestion for private actors in the
Swedish mining industry would be to proactively collaborate with policymakers and regulatory agencies to
develop best practices and establish transparent requirements, thereby ensuring compliance without
imposing additional dynamic effects or financial limitations.

Additionally, the author notes that increasing political pressure to open more mining sites across the EU
presents a significant business opportunity for new entrants or existing players in the Swedish mining
industry. It is essential to note that the current results do not align with the legislator's intention, and
changes are likely to be expected. In such an event, ensuring compliance may come with additional
benefits, including reputational advantages that could facilitate access to new lands granted by the
government and investment from external sources, while also mitigating the risks of capital lock-ins and
the requirement for expensive remediation measures. Considering the innovative aspect of the industry, it
is also possible that secondary extraction from existing waste piles and tailings could mitigate the financial
burden of remediation, enhance competitiveness, and reduce the overall impact of negative externalities
from production. Furthermore, by addressing the unintended consequences outlined in this thesis and
recognizing the effect of asymmetric information, there is potential for temporal improvements to the
process itself, which might decrease the financial risks faced by applicants looking to establish a new mine.
Since such projects require substantial capital, delays can rapidly increase costs, and an efficient process
can potentially contribute to added value for businesses.

5.3. Recommendation for Future Research

The findings and methods enhance existing knowledge by contrasting and confirming the conclusions of
governmental investigations and providing insights into the designs and outcomes from Sweden and South
Africa. A contribution of this thesis is the author’s effort to clarify the Swedish instrument and its recent
legal amendments. When taking stock of the delimitations, particulatly of the sectoral focus on the mining
industry, additional research into multiple sectors to which this legislation applies would likely contribute
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to advances in interdisciplinary understanding of the factors that affect cost-effective large-scale
restoration. This thesis serves as a foundation for future research, enabling contributions to the broader
body of knowledge while building upon the findings of this work. Overall, the need for financial assurance
seems to be a unifying point for the affected stakeholders. Contributing to increased clarity on the factors
to be considered when setting the size of assurance and the appropriate forms and procedural steps needed
remains a topic worth exploring further in future research.

While this thesis focuses on the ex-post management of the environmental harm caused by the extractive
industry, an interesting avenue for future research could be the ex-ante, preventive measures or the
environmental management practices applied at end-of-life. One interesting development that was out of
scope for this thesis is the development of Article 27 of the CRMA (2024/1252). More specifically,
research into the measures promoted by EU MS into the recovery and secondary extraction of green
materials from extractive waste piles, set to be implemented by the turn of 2027, could yield interesting
insights both into the financial and environmental outcomes of mine closure, expected or not.

The author also suggests that one main avenue for future research could be conducting cross-sector
analysis. Although this thesis drew on experiences from different sectors, such as the Swedish Nuclear
Waste Guarantee Fund, exploring cases from other industries, such as fossil fuel extraction or waste
disposal, could have shed light on shared challenges and best practices relevant to the mining industry.
Another avenue for future research could be considering additional theoretical design alternatives for the
intervention. An analogy that could be interesting to consider is extended producer responsibility (EPR),
which, to the author’s knowledge, has not been used for the mining industry. The EU has applied EPR
since the 1990s to manage “hard-to-reach products”, including packaging, medicines, tobacco products,
filters, batteries, cars, tires, electrical equipment, and fishing gear. Similar to the financial assurance
mechanisms, EPR frameworks promote the principle that producers are financially accountable for
implementing awareness-raising initiatives, managing product collection through public systems, and
facilitating the end-of-life cleanup of their products. (Swedish Environmental Protection Agency, 2023,
n.d.a) Insights could be drawn from the recently adopted revisions of the EU Urban Wastewater
Treatment Directive (2024/3019), introducing an EPR scheme to manage micropollutants and “ensure a
fair contribution of the most polluting sectors to wastewater treatment” (Dimopoulou, 2025). The EC asserts that the
revision is based on the PPP (Rio Declaration, 1992) and has mandated that the EPR scheme cover at
least 80 percent of the expenses for additional treatment of urban wastewater pollution from
pharmaceuticals and cosmetics production. (Dimopoulou, 2025) A further argument in favor of
introducing the scheme is that it is considered an economically sound instrument, as it limits the impact
on taxpayers while providing an incentive for innovation. The contributions for this EPR scheme are
determined by three factors: the producer’s market share, the hazardous nature of the product and its
residues, and the amount of the unwanted substance in the finished product. These contributions are
primarily used to support the investment and operational expenses related to monitoring micropollutants
and collecting and verifying data about the quantities and hazardousness of products within the EU’s
single market. If needed, these funds can also help cover the operational expenses of existing wastewater
treatment plants, ensuring compliance with EPR obligations and shifting treatment costs back to the
polluter, away from society. Since much treatment occurs collectively, producers will likely need to join a
centralized organization to fulfill the EPR requirements on their behalf. (Art. 23 and 47 of Annex)
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Appendix 1. Prior Informed Consent Form

This appendix includes the prior informed consent form, which has been prepared in English
and Swedish.

English version

Name of study: Securing the Legacy: Financial Assurance for Mine Closure in a Changing World —
Risk and Policy in Sweden and South Aftrica

Researcher: Emma Hundertmark

Contact Information: em3447hu-s@student.lu.se

Supervisor: Philip Peck, philip.peck@iiiee.lu.se

Institution: The International Institute of Industrial Environmental Economics, Lund University

Purpose of the Study

This thesis presents a mixed-methods, theory-driven evaluation of an economic instrument within
the Swedish Environmental Code (SFS 1998:808), explicitly focusing on the security required to
cover waste management, site closure, and remediation of mining sites. Following a series of
government inquiries that identified flaws in existing legislation, the Swedish government
implemented several amendments, effective July 1, 2023, with further changes on August 15, 2024.
However, neither the inquiries nor the legislative amendments have examined alternative financial
assurance mechanisms that could lead to more effective outcomes. Considering alternative policy
designs is a crucial component of the evaluation, and I am conducting interviews to gather insights
from various contexts and stakeholders. Another key focus of the assessment is to investigate how
policymakers can account for unanticipated effects, such as enforcement challenges or information
constraints, when determining the appropriate quantum of the financial assurance mechanism.

The research is partially funded by the Salén Scholarship, enabling studies in South Aftica.

Procedures

If you choose to participate, you will be asked to engage in an online interview lasting approximately
30 — 45 minutes. This interview is scheduled for Day, Month, 2025. By participating in this interview,
you consent to recording it in writing and to the translation and analysis of the collected material.
Upon agreement at the beginning of the interview, you may also grant permission for the interview
to be recorded and transcribed using a third-party speech-to-text application and, if necessary, for
this transcription to be translated to allow for analysis. In addition, you have the right to review any
summary or synthesis of the interview at any time up until the data is published.

Voluntary Participation

There will be no monetary payment for participation in the research, which is entirely voluntary. As
an interviewee, you do not have to answer all the questions. You reserve the right to refuse or cease
participation in the interview process without stating your reason, and may request that certain
material be kept confidential. You have the right to withdraw at any time without any consequences.
Any data collected up to that point will be removed from the study if you choose to do so.

Pseudonymity

By participating in the interview, you acknowledge and consent to being identified by your
organization. However, please be assured that your responses will remain confidential, and results
will be presented in a manner that prevents any personal identification.

Data
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The gathered data will be anonymized and securely stored, accessible exclusively to the researcher
and supervisor during the thesis drafting process. Upon completion of the research, all data will be
destroyed. Consequently, the data will not be subject to secondary usage or utilized for any research
beyond the scope of this thesis.

Consent

By participating in the interview, you indicate that you understand the information provided above
and agree to participate in the study. Once the thesis is peer-reviewed and published by September
2025, the researcher will be pleased to provide you with the final version. Please feel free to inform
them of your interest in obtaining it anytime.

Please sign below to confirm your consent — digital signatures are possible:

Participant

Signature

Your name Emma Hundertmark

Swedish version

Titel pa uppsats: Securing the Legacy: Financial Assurance for Mine Closure in a Changing World
— Risk and Policy in Sweden and South Africa

Forfattare: Emma Hundertmark, em3447hu-s@student.lu.se

Handledare: Philip Peck, philip.peck@iiiee.lu.se

Fakultet: Internationella Miljéinstitutet (IIIEE), Lunds universitet

Syfte med studien

Denna uppsats genomfdrs som en teoridriven utvirdering av ett ekonomiskt styrmedel inom den
svenska Miljébalken, med ett fokus pa finansiella garantimekanismer vigda 4t restaureringsatgirder
vid konkurser eller plétsliga avbrott i driften av en gruvverksamhet. Forskningen pekar pa att trots
god teoretisk forstielse av instrumentet som sidant, saknas idag insikter om det praktiska utfallet.
Vidare ter det sig som att instrumentet har varit féremal fOr flertalet statliga utredningar och olika
lagindringar under de senaste tio aren men att det i skrivande stund saknas forskning med ett fokus
pé den svenska kontexten, som dr denna mastersuppsats geografiska fokus. Det saknas darfér dven
forskning pd om alternativa format av instrumentet skulle bidra till andra utfall 4n det nuvarande
systemet. Att undersoka alternativa format dr en central del av en teoridriven utvirdering, varfor
forfattaren genomfor intervjuer for att samla insikter bade om det praktiska utfallet av det nuvarande
systemet och vilka alternativ som skulle vara intressanta att 6verviga. Ett annat centralt element i
utvirderingen dr att undersdka hur beslutsfattare och andra berérda kan ta hinsyn till oférutsedda
effekter av instrumentet, si som utmaningar 1 samband med verkstillan, olika
informationsbegransningar, eller vid faststillandet av storleken pa den ekonomiska sikerheten for
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en verksamhet. Aven av detta skil, genomfér forfattaren intervjuer for att inkludera olika perspektiv

i fragan.

Intervjuformat

Om du viljer att delta i studien kommer du att bli ombedd att delta i en intervju via en digital
motesplattform som varar i uppskattningsvis 30 — 45 minuter. Intervjun dr planerad till den 31 mars
2025. Genom att delta i intervjun ger du ditt samtycke till samtalet noteras skriftligen. Vid
overenskommelse 1 borjan av intervjun kan den ocksd komma att spelas in och transkriberas med
hjilp av en tredjepartsapplikation f6r tal-till-text. Da det giller en mastersuppsats vid en internationell
fakultet, kommer anteckningarna att Gversattas till engelska for att méjliggdra analys av det insamlade
materialet. Du har ritt att ta del av forfattarens anteckningar och syntes av intervjun tills dess att
uppsatsen publicerats.

Frivilligt deltagande

Deltagande i studien ar frivilligt och ingen ekonomisk ersittning utgar f6r din medverkan i intervjun.
Som intervjuperson behéver du inte svara pa alla frigor som stills och du férbehiller dig ritten att
avbryta ditt deltagande utan sérskilda skil. Du kan ocksa begira att visst material hdlls konfidentiellt
och har ritt att dra dig ur studien till och med att den blir féremal f6r granskning i maj 2025. I ett
sddan lige kommer allt material som ber6r ditt deltagande att exkluderas.

Pseudonymitet och datahantering
Genom att delta i intervjun bekriftar och samtycker du till att kunna bli identifierad genom din
organisation. Dina svar kommer diremot att behandlas konfidentiellt f6r att sikerstélla att resultaten

presenteras pa ett sitt som forhindrar all personlig identifiering,.

De insamlade uppgifterna kommer att anonymiseras och lagras pa ett siadant sitt att endast
forfattaren och dess handledare har tillgang till dem under arbetet med mastersuppsatsen. Nar
studien 4r avslutad kommer alla uppgifter att raderas. Foljaktligen kommer uppgifterna inte att
publiceras i ett annat format eller bli féremal f6r sekundir anvindning fér ndgon forskning som
ligger utom ramen f6r denna mastersuppsats.

Genom att delta 1 intervjun anger du att du har tagit del av informationen ovan och samtycker till att
delta. Nar uppsatsen ir granskad och publicerad, senast i september 2025, férser forfattaren dig girna
med den slutliga versionen. Du dr ocksa vilkommen att ndr som helst informera dem om ditt intresse

av att tal del av den.

Vinligen signera nedan och skicka tillbaka detta formuldr till forfattaren infér intervjun. Digitala

signaturer dr mojliga.

Deltagare Forfattare

Signatur

Namnfortydligande Emma Hundertmark

Datum for undertecknande
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Appendix 2. Operationalizing the Theoretical Framework

Table 11. Dimensions and 1 alue Criteria Selected to Operationalize the Theoretical Framework

Criteria

Dimension

Interview questions

It appears that Swedish mining companies need to
consider stipulations in the Environmental Code
and the EU Extractive Waste Directive. How does
that influence the outcomes of the instrument?

Are there any benefits or drawbacks to this?

How predicle do you think the current design is?
Is there an intervention that could contribute to it
further?

How effective do you think the instrument is in
ensuring limited financial risk for the State and
assisting the closure and remediation of former
mining sites, once operations have ceased for
various reasons?

Do you think an increased use of time-bound
permits or amendments to existing permits would

affect the outcome of the instrument? If so, how?

Does the form or size of assurance contribute to
various market effects, such as the ability of new
actors to establish themselves in the market? How
come?

Could the instrument contribute to the propensity
to invest in the Swedish mining industry? How
come?

I have not found a definition of securities, not a
description of what is to be included in the
calculation of the size of assurance. Does access to
information contribute to the outcome of the

instrument?

Could alternative designs contribute to
determining the form, size, role of parties, or
something else to contribute to the acceptance of
the instrument and its objectives? If so, what?

How does that come about?

Persistence
General
Dimension
Predictability
(/)]
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9 Efficiency
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Legitimacy
Institutional
Dimension
Equity

Are there alternative designs that could, to a
greater extent, contribute to a different distribution

of costs and benefits?

Source: Informed by Mickwitz (2021)2003); Olsaretti (2018); Patton et al. (2015)

82




Securing the Legacy: Financial Assurance for Mine Closure in a Changing World
Environmental Policy in Sweden and South Africa

Appendix 3. Mines in Sweden as of 2025

Map 1. Financial gnarantees for mines in Sweden by 2025, and the jurisdiction of the respective Land and

Environment Courts
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Source: Own illustration, administrative areas collected from Statistics Sweden, and the Swedish National
Courts Administration (n.d.). Inspired by the Mining Inspectorate of Sweden (2024), and informed by the
Land and Environment Court at Nacka District Court (2019, 2020); Land and Environment Court at
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Umsed District Court (2019a, 2019a, 2020a, 2021a, 2021e, 2022b, 2022f; 2022¢, 2023a, 2024b); Land
and Environment Court at 1 dnersborg District Conrt (2022)

The map conveys several layers of information. It illustrates the five jurisdictions of the Land
and Environment Courts of Sweden, arranged from north to south in various shades of blue.
For example, the .and and Environment Court of Vixj6 District Court is marked in dark blue.
In contrast, the Land and Environment Court of Umea District Court, situated in the country's
northern region, is shown in light blue. Furthermore, the map includes the 13 currently
operational mines, categorized by their location, mineral type, and the size of their security at
the time of writing this thesis. Consequently, mines depicted in red extract base metals, while
those illustrated in gold extract gold, and dark grey highlight mines that extract iron ore. Table
10 presents the mines in Map 1, listed based on their geographical location from south to north
of Sweden. In the following sections of this appendix, the characteristics of each mine are
systematically presented in order of their geographical location from south to north across
Sweden.

Table 12. Mines in Sweden as of 2024

No Name Owner Established Couflt.y arfd
Municipality
ZLinkgruvan Zinkgrnvan Mining AB 1800s Orebro Askersund
1993
Lovisagruvan Lovisagruvan AB Reopened in Orebro Lindesberg
2004
Garpenberg Boliden 1300s Dalarna Hedemora
Kankbergsgrnvan | Boliden 2012 Visterbotten Skelleftea
Renstrom Boliden 1948 Visterbotten Skelleftea
Bjorkdalsgrnvan | Bjorkdalsgruvan AB 1989 V dsterbotten Skelleftea
Kristineberg Boliden 1940 V dsterbotten Lycksele
Fébodtjarn Botnia Exploration AB 2024 V dsterbotten Lycksele
Aitik Boliden 1968 Norrbotten Gallivare
Malnberget i’]’s‘m””‘””'K””’”‘””“’"” 1820s Norrbotten | Gllivare
2012 - 2014
Rannisvaara® Kaunis Iron AB . Norrbotten Pajala
Reopened in
2018
1964 — 1983
. Luossavaara-Kiirunavaara .
Leveaniemi AB Reopened in Norrbotten Kiruna
2015
. L unossavaara-Kiirunavaara .
Kiirnavaara AB 1860s Norrbotten Kiruna

Source: Mining Inspectorate of Sweden (2024)

50 Previously known as the Tapu/i mine. (SOU 2018:59)
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The following presentations rely on original documents on environmental permits and
financial assurances, obtained from the Land and Environmental Courts and County
Administrative Boards in response to requests made by the author under the Public Access
and Secrecy Act (2009). The author has relied on judicial bodies and County Administrative
Boards to curate this primary dataset, but acknowledges the potential risk of gaps in the
materials reviewed. Two additional requests were made by the author; once following the
recommendation of an interviewee and second, noting that the County Administrative Board
had not delivered all the requested material. The author can, however, not guarantee that the
material included is fully exhaustive.

All documents were written in Swedish, translated, and synthesized by the author as part of
the thesis work. Any errors that may occur remain the author’s responsibility. On the occasions
that the author consulted the DeepL infrastructure for translations, it was indicated that it was
in line with ethical considerations and the Declaration of Acknowledgment of Generative
Artificial Intellicence on which this thesis relies.

It is also important to note that the following presentation serves as an excerpt from the
author’s literature review to increase transparency and allow for peer review of the research
presented in this thesis, as these specific documents are not as readily accessible as other
materials listed in the bibliography. It was analyzed using a basic analysis approach, as noted
by Patton et al. (2015. Including this material in the thesis’s appendix was seen as important,
since this thesis revealed that no current research exists on this topic and the Swedish context.
The author also hopes that this dataset could aid future research.

5.1. Zinkgruvan

Zinkgruvan, situated in the Askersund municipality of Orebro County, is the southernmost mine
in Sweden. It has been operating continuously since 1857 and currently employs 460 people.
The primary customers are based in the Nordic region and Europe. Zinkgrnvan Mining AB
(ZMAB) is a limited liability company and has been a wholly owned subsidiary of the Lundin
Mining Group since 2004. The Lundin Mining Group is based in Canada and operates mines
across three continents. (Zinkgruvan Mining AB, n.d.a)

Zinkgrnvan extracts and processes ore, primarily rich in zinc and lead. This ore is refined into
two distinct concentrates, which are then sold. Additionally, the mine produces copper ore,
which is transformed into a copper concentrate. The zinc concentrate contains 52 percent zinc,
while the lead concentrate contains 75 percent lead. Zinkgruvan can also recover silver from the
lead concentrate. Conversely, the copper concentrate consists of 25 percent metal content.
Their customers can then process and refine the concentrates into pure metals in smelters.
(Zinkgruvan Mining AB, n.d.b)

Table 13. Zinkgruvan in Orebro County

. . Permitted Production Rate Produced Ore
Type of Operations Mineral R
(tons of ore per year) (tons of ore in 2024)
) Copper
Opencast mine, Silver

underground mine, and 1,600,000 1,430,000

processing plant L?ad
Zinc

Source: Land and Environment Court at V'dnersborg District Court (2022); Mining Inspectorate of Sweden
(2024)
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Zinkgrnvan Mining AB was awarded an environmental permit under the Environmental Code
(1998) by the Land and Environment Court at [anerborg District Court on January 30, 2015,
following its previous permit, which had been in effect since 2002. The same licensing
authority amended this permit on October 18, 2022, to allow a slight increase in production
and an expansion of the security reserved for remediation efforts following operational
activities. When reviewing the waste and remediation plan, ZMAB noted that the existing
financial assurance established in the 2015 ruling did not align with the projected remediation
costs. Consequently, ZMAB suggested imposing conditions that required them to provide an
additional financial guarantee of 246.5 MSEK. The Court accepted this, and the conditions
specified that the County Administrative Board of Orebro County was responsible for
maintaining the security. (Land and Environment Court at Vinersborg District Court, 2015,
2022)

Table 14. The Environmental Permit and Financial Assurance for Zinkgruvan

) Deposited Securit
Date of Environmental P Yy

Form of security

Permit
162,000,000
. | 2015 + 26,000,000
warci{iccl1 in 22(())1252, 200 188,000,000 Bank guarantee
amended in + 246,500,000

434,500,000

Source: Land and Environment Conrt at 1 anersborg District Court (2015, 2022); County Administrative
Board of Orebro Connty (personal commnnication, March 17, 2025)

5.2. Lovisagruvan

In 1985, a collaboration between LKAB and BP-Minerals discovered the Lovisagruvan deposit
in the Lindesberg municipality of Orebro County. The moth was considered too small to attract
the interest of these large companies and was subsequently sold to Lovisa Holding AB, the
parent company of Lovisa Mineral AB, which received a license to operate in 1990. The mine
commenced operations in June 1993, after which Lovisa Mineral AB went bankrupt and the
rights were sold to Lovisagruvan AB. Operations were subsequently resumed briefly on several
occasions, but have also been suspended for several years due to prevailing low market prices.
These stabilized in 2004, after which the company notified the County Administrative Board
of Orebro County that operations would be resumed. The company has since operated the
underground mine, in parallel with nearby exploration and technology development.
(Concession Board for Environmental Protection, 1990; Lland and Environment Court at
Nacka District Court, 2020; Lovisagruvan AB, n.d.)

Lovisagrnvan extracts and processes ore, which is primarily rich in zinc and lead. This ore is
refined into two distinct concentrates, which atre then sold. The zinc concentrate contains 22
percent zinc, while the lead concentrate has a metal content of 14 percent. Lovisagruvan can also
recover some silver from the lead concentrate. Their customers can then process and refine
the concentrates into pure metals in smelters. (Lovisagruvan AB, n.d.)
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Table 15. Lovisagruvan in Orebro County

Tvoe of Operation Mineral Permitted Production Rate Ore Productiqn
yp P (tons of ore per year) (tons of ore in 2024)
Lead
Underground mine Silver 150,000,000 34,034
Zink

Source: County Administrative Board of Orebro County (personal communication, March 17, 2025); 1and
and Environment Court at Nacka District Court (2020); Mining Inspectorate of Sweden (2024)

Lovisagrnvan has not deposited a security to fund remediation efforts following operations,
explained by the County Administrative Board as being due to the fact that the mine does not
have an extractive waste facility. (County Administrative Board of Orebro County, personal
communication, March 17, 2025)

Table 16. The Permit and Financial Assurance for Lovisagruvan

Deposited Security
SEK

Granted in 1990 0 Not applicable

Environmental Permit

Form of Security

Source: Concession Board for Environmental Protection (1990); County Administrative Board of Orebro
County (personal communication, March 17, 2025); Land and Environment Conrt at Nacka District Court
(2020)

5.3. Garpenberg

Boliden Garpenberg, located in the Hedemora municipality of Dalarna County, is Sweden’s oldest
mining area and the country’s deepest underground mine as of 2019. Mining has been taking
place in Garpenberg since around 400 BC. Garpenberg extracts complex ores containing zinc, lead,
silver, coppet, and gold at depths of up to 1,500 meters. It employs 478 people and was
acquired by Boliden in 1957. It is a Swedish public limited liability company, and a subsidiary
of the Boliden Group, operating five mines and five smelters in Sweden, Norway, Finland, and
Ireland. (Boliden Mineral, n.d.) Boliden originated from its namesake mine in [ dsterbotten
County. The ore deposit was discovered in 1924, leading to the mine's opening in 1926 and
eventual closure in 1967. However, the processing plant built next to the old mine is still
operational, processing ore from multiple mines owned by the company in both 1dsterbotten
and Dalarna Counties. (Geological Survey of Sweden, 2024a)

Table 17. Garepenberg in Dalarna County

. . Permitted Production Rate Ore Production
Type of Operation Mineral -
(tons of ore per year) (tons of ore in 2023)
Copper

Gold
Underground mine Lead 3,000,000,000 2,500,000

Silver

Zinc

Source: Froberg (2020); Mining Inspectorate of Sweden (2024)
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Garpenberg was awarded an environmental permit under the Environmental Code (1998) by the
Land and Environment Court at Nacka District Court on January 31, 2012. The permit has
been subject to several amendments. (Froberg, 2020) The conditions stipulate that the County
Administrative Board of Dalarna County is responsible for maintaining the security of 490
MSEK, issued as a surety bond, until June 30, 2028. (Land and Environment Court at Nacka
District Court, 2019)

Table 18. The Environmental Permit and Financial Assurance of Garpenberg

Deposited security

Environmental permit Form of security

(SEK)
Granted in 2012 and amended in 2019 490,000,000 Surety bond

Source: Land and Environment Conrt at Nacka District Conrt (2019)

5.4. Kankbergsgruvan

Since the 1930s, mining has occurred in the Kankbergsgruvan area in Skelleftea municipality of
Vsterbotten County. While initially an open-cast mine, it now operates at depths of up to 620
meters, extracting complex ores that contain gold, silver, copper, lead, zinc, and tellurium.
Tellurium is utilized as a semiconductor in solar cells and as an alloying element in steel, and
is rarely found in Sweden. The only extraction of tellurium is occurring in Kankberg,
representing around 15 percent of global production in 2023. (Land and Environment Court
at Umea District Court, 2023a) Boliden, a Swedish public limited liability company, operates
the mine. It is a subsidiary of the Boliden Group, operating five mines and five smelters in
Sweden, Norway, Finland, and Ireland. (Jonsson & Bernau, 2024; Land and Environment
Court at Umea District Court, 2019a) Boliden originated from its namesake mine in 1dsterbotten
County. The ore deposit was discovered in 1924, leading to the mine's opening in 1926 and
eventual closure in 1967. However, the processing plant built next to the old mine is still
operational, processing ore from multiple mines owned by the company in both VVdsterbotten
and Dalarna Counties. (Geological Survey of Sweden, 2024a)

Table 19. Kankbergsgrnvan in 1 dsterbotten County

Permitted Production Rate Ore Production
(tons of ore per year) (tons of ore in 2023)

Type of Operation Mineral ’

Copper
Gold
Lead
Silver
Zink

Tellutium

Underground mine 650,000,000 636,000,000

Source: Geological Survey of Sweden (2024a); Land and Environment Court at Umed District Conrt
(2023a); Mining Inspectorate of Sweden (2024)

The deposited security of 49.1 MSEK was issued as a surety bond, valid for ten years. The

conditions specify that the County Administrative Board of 1dsterbotten County maintains it.
(Land and Environment Court at Umea District Court, 2023a)
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Table 20. The Environmental Permit and Financial Assurance of Kankbergsgruvan

Deposited Security

Environmental Permit Form of Security

(SEK)
Granted in 2023 49,114,000 Surety bond

Source: DNS Bank ASA (2023); Land and Environment Court at Umea District Court (2023a)

5.5. Renstrom

Mining activities at Renstrim have been ongoing uninterrupted since 1952. They are conducted
in an underground mine that includes what were previously considered two separate mines,
now linked together: Renstrim and Petiknis. Renstrom is located in the Skelleftea municipality of
Vsterbotten County, while Petiknis is situated within the Norgjd municipality, also in 1dsterbotten
County. The mine employs 185 people and is owned by Boliden, a Swedish public limited
liability company. It is a subsidiary of the Boliden Group, operating five mines and five
smelters in Sweden, Norway, Finland, and Ireland. (Jonsson & Bernau, 2024; Land and
Environment Court at Umea District Court, 2019a) Boliden originated from its namesake mine
in Vsterbotten County. The ore deposit was discovered in 1924, leading to the mine's opening
in 1926 and eventual closure in 1967. However, the processing plant built next to the old mine
is still operational, processing ore from multiple mines owned by the company in both
Vsterbotten and Dalarna Counties. (Geological Survey of Sweden, 2024a)

The ore is mined from depths of 855 to 1,500 meters. Renstrom also processes various metals,
including coppet, gold, lead, silver, and zinc, which are extracted from their respective ores.
(Jonsson & Bernau, 2024)

Table 21. Renstrom in Visterbotten County

. . Permitted Production Rate Ore Production
Type of Operation Mineral . o o Y
(tons of ore per year) (tons of ore in 2023)
Copper
Gold
Underground mine Lead 520,000 505,004
Silver
Zink

Sonrce: Geological Survey of Sweden (2024a); Land and Environment Court at Umed District Conrt
(2019a); Mining Inspectorate of Sweden (2024)

Historically, Renstrom and Petifnds have had a mining limit of 1,100,000 tons of ore per year,
but the existing permit restricts extraction to a maximum of 520,000 tons per year. The
conditions specify that the County Administrative Board of 1dsterbotten County maintains it.
(Land and Environment Court at Umea District Court, 2019a)

Table 22. The Environmental Permit and Financial Assurance of Renstrim

Deposited Security

Environmental Permit Form of Security

(SEK)
Granted in 2014, amended in 2019 32,400,000 Bank guarantee

Source: Land and Environment Conrt at Umea District Court (2019a)
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5.6. Bjorkdalsgruvan

Bjirkdalsgruvan, situated in Skellefted municipality of 1dsterbotten County, is one of the largest
gold mines in northern Europe, accounting for approximately 2 per mil of wotld production.
The operation has been ongoing since 1988 with various owners, and has been under the
Canadian company Mandalay Resources since 2014. Initially functioning as an opencast mine,
extraction transitioned from parallel opencast and underground methods in 2005 to entirely
underground operations starting in 2019. Gold-bearing waste rock from previous mining is
periodically processed at the site. (Geological Survey of Sweden, 2024a) The gold grade
corresponds to 1.53 grams of gold per ton of ore, with silver as a minor by-product. Gold
concentrate is produced at the processing plant and sold to smelters in Sweden and Germany.
(Mandalay Resources Corporation, n.d.)

Table 23. Bjirkdalsgruvan in 1/ dsterbotten County

Permitted Production Rate Ore Production

Type of Operations Mineral ‘

(tons of ore per year) (tons of ore in 2023)

Underground mine

. Gold 1,700,000 1,495,915
and processing plant

Sonrce: Geological Survey of Sweden (2024a); Land and Environment Court at Umed District Conrt
(2018a); Mining Inspectorate of Sweden (2024)

Bjirkdalsgruvan was awarded an environmental permit under the Environmental Code (1998)
by the Land and Environment Court at Umea District Court on November 12, 2018. (Land
and Environment Court at Umed District Court, 2018a) The permit has since been amended
in 2021 and 2024, changing the conditions of the financial guarantee, effectively
complementing the deposited amount with 4.75 MSEK on the operator’s initiative. The total
deposited security of 48.1 MSEK was issued as a bank guarantee, valid until October 5, 2069.
The conditions specify that the County Administrative Board of dsterbotten County maintains
it. (Land and Environment Court at Umed District Court, 2024b)

Table 24. The Environmental Permit and Financial Assurance of Bjorkdalsgruvan

Deposited Security

Environmental Permit Form of Security
2018 43,350,000
Granted in 2018, amended in 2021, | 202! 43,500,000 - t
and in 2024 2024 43,500,000 ank guarantee
+ 4,750,000
Total | 48,100,000

Source: Land and Environment Court at Umeda District Court (2018a, 2024b)
5.7. Kristineberg

Kristineberg, located in Lycksele municipality of dsterbotten County, has been in continuous
operation by Boliden since the 1940s. It is a 1,360-meter-deep underground mine that extracts
sulphide ores containing copper, gold, lead, silver, and zinc (Geological Survey of Sweden,
2024a), contributing to Boliden Group being Europe’s third-largest producer of copper and
zinc. Currently, the site employs 210 individuals, supplemented by an additional cohort of 50
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contractors who contribute to broader operational activities, making Boliden the largest private
employer in the municipality. (Land and Environment Court at Umed District Court, 2022b)
Boliden is a Swedish public limited liability company and a subsidiary of the Boliden Group,
operating five mines and five smelters in Sweden, Norway, Finland, and Ireland. (Boliden
Mineral, n.d.) Boliden originated from its namesake mine in [dsterbotten County. The ore
deposit was discovered in 1924, leading to the mine's opening in 1926 and eventual closure in
1967. However, the processing plant built next to the old mine is still operational, processing
ore from multiple mines owned by the company in both dsterbotten and Dalarna Counties.
(Geological Survey of Sweden, 2024a)

Table 25. Kristineberg in Vdsterbotten County

. . Permitted Production Rate Ore Production
Type of Operation Mineral - -
(tons of ore per year) (tons of ore in 2023)
Copper

Gold
Underground mine Lead 1,200,000 1,100,000

Silver

Zink

Source: Land and Environment Conrt at Umea District Court (2022b); Mining Inspectorate of Sweden
(2024)

The Land and Environment Court at Umed District Court awarded Boliden an environmental
permit under the Environmental Code (1998) on April 30, 2015. Recent exploration near the
mining site resulted in a notable rise in mineral resources in the area, which was designated as
a national interest due to its valuable substances and materials. Consequently, in 2022, the
permit was revised to expand operations into a new underground section, increasing the total
extraction capacity to 1,200,000 tons of ore annually, up from 604,000 tons in 2019. Most of
the associated waste rock was repurposed to backfill the mined areas. In the amended permit,
the Court highlighted that these expanded mining operations boosted production and
enhanced access to essential minerals like zinc, gold, silver, copper, and lead, all vital for the
green transition. They contended that the benefits of these proposed operations for sustainable
development outweighed any potential environmental concerns related to the amended
activities. The Kristineberg mine was situated in the reindeer grazing territory of the Mali and
Grans Sami villages, with migration routes from the Svazpa Sami village traversing the area.
These routes held national significance for reindeer husbandry. The region had historically
been impacted by forestry and past mining operations, necessitating efforts to enhance
migration paths for reindeer, as Kristineberg had presented challenges for their passage.
Nevertheless, the Court believed the additional negative impacts from the proposed alterations
would be minor. In response, Boliden collaborated with the concerned Sami villages and the
Swedish University of Agricultural Sciences to restore reindeer grazing areas in former
operational zones. Thus, the restoration of grazing lands was vital to the site’s planned
remediation efforts. (Land and Environment Court at Umed District Court, 2022b)

In its application to amend the permit, Boliden Mineral proposed increasing the deposited
security, resulting in a new total of 187 MSEK. This increase was necessary to cover the
additional costs of a larger waste rock stockpile, estimated at 23 MSEK. Considering the
remediation costs, adjustments to the existing security, and various uncertainties, Boliden
suggested depositing an additional 45 MSEK in security. In response, the County
Administrative Board of 1dsterbotten County argued to further increase the funds allocated for
water treatment. They expressed that significant uncertainty regarding the duration of the
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required water treatment persisted. They argued that the costs associated with active water
treatment should have been projected for at least 30 years. Based on the calculations presented
by the operator, the County Administrative Board suggested that the allocated funds would
have been adjusted to an increase of 52 MSEK, a reasoning that the operator and the Court
both agreed to. The conditions specify that the County Administrative Board of dsterbotten
County maintains it. (Land and Environment Court at Umea District Court, 2022b)

Table 26. The Environmental Permit and Financial Assurance of Kristineberg

Deposited Security

Environmental Permit Form of Security

2014 135,000,000
Granted in 2014, amended in 2018, 135,000,000
and in 2022 2022 + 52,000,00 Bank guarantee

187,000,000

Source: Land and Environment Court at Umed District Court (2022b)

5.8. Fibodtjirn

Fabodtjirn, located in Lycksele municipality of [dsterbotten County, is Sweden’s youngest mine,
which began operation in May 2024. In August, the first ore blast was fired. (Bothnia
Exploration AB, n.d.a) Bothnia Exploration AB, the mine operator, is a limited liability
company and a wholly owned subsidiary of Botnia Exploration Holding AB, established in
2007. The company is based in Sweden and primarily aims to conduct exploration and small-
scale gold production with minimal environmental impact. (Land and Environment Court at
Umea District Court, 2020a) As such, Fibodtjirn extracts gold and silver. The likely gold
concentrate is estimated to contain 7.7 grams of gold per ton, whereas the inferred mineral
resource is 85 tons with 5.9 grams of gold per ton. The ore is processed in Svartliden by Dragon
Mining. (Bothnia Exploration AB, n.d.a)

Table 27. Fiabodtjarn in Vdsterbotten County

T f Operation Mineral Permitted Production Rate Ore Production
YPeo P © (tons of ore per year) (tons of ore in 2024)
. Gold
Underground mine ks 120,000 50,000
Silver

Source: Bothnia Exploration (n.d.b); Land and Environment Conrt at Umea District Conrt (2020a);
Mining Inspectorate of Sweden (2024)

On December 21, 2020, Bothnia Exploration AB received an environmental permit from the
Land and Environment Court at Used District Court, per the Environmental Code (1998). It
was a joint permit for the Faibodtjiarm mine and VVargbicken, both operated by Bothnia
Exploration AB. The two mines were located approximately 3 kilometers apart. The Fabodsiirn
permit allowed mining for twelve years from the date it was invoked. Several conditions
regulated coexistence with the nearby Sami villages of Rans, Grans, Mald, and Svaipa. Once a
year, the company and the Sami villages consulted on planned activities for the following year.
The company was also obliged to erect barrier fences and pay for an extra reindeer herder
during the fall and spring migration of the reindeer. The company had to temporarily cease
operations for up to six hours, four times a year, if one of the Sami villages announced that
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such a need existed due to their reindeer husbandry. The mine was also backfilled once
operations had ceased, and the Rans, Grans, and Malis Sami villages were invited to participate
in the design of remediation measures. (Land and Environment Court at Umea District Court,
2020a)

In 2023, a bank guarantee of 4.375 MSEK was issued as security for Fabodtjirn. The conditions
specify that the County Administrative Board of [dsterbotten County maintains it. (Land and

Environment Court at Umed District Court, 2020a)

Table 28. The Environmental Permit and Financial Assurance of Fabodtjarn and 1V argbdcken

Deposited Security

Environmental Permit Form of Security

(SEK)
Granted in 2020 4,375,000 Bank guarantee

Source: Granquist (2023); Land and Environment Court at Umed District Court (2020a)

5.9. Aitik

Operations commenced at Aitik, located in Gdallivare municipality of Norrbotten County, in 1968.
Regarded as the most resource-efficient mine in Sweden, extraction is conducted in an open-
pit mine. Initially, the mine was expected to last for 15 years. However, estimates indicate that
the reserves and resources in the Aitik mine and the surrounding deposits will support ore
production for decades to come. The ore is categorized as porphyry copper, recognized for its
significant volume and low metal grades. The copper concentrate has an average of 24,6 grams
per ton of ore. Alongside copper, Aitik produces silver and gold, yielding an average of 6,61
grams of gold and 95,9 grams of silver per ton of ore. (Geological Survey of Sweden, 2024a)

The mine is run by Boliden, a Swedish public limited liability company and a subsidiary of the
Boliden Group, operating five mines and five smelters in Sweden, Norway, Finland, and
Ireland. (Boliden Mineral, n.d.) Boliden originated from its namesake mine in [dsterbotten
County. The ore deposit was discovered in 1924, leading to the mine's opening in 1926 and
eventual closure in 1967. However, the processing plant built next to the old mine is still
operational, processing ore from multiple mines owned by the company in both VVdsterbotten
and Dalarna Counties. (Geological Survey of Sweden, 2024a)

Table 27. Aitik in Norrbotten County

. . Permitted Production Rate Ore Production
Type of Operations Mineral . o o Y
(tons of ore per year) (tons of ore in 2023)
. Copper
©Opencast mine and Gold 45,000,000 40,689,434
processing plant Silver

Source: Geological Survey of Sweden (2024a); Land and Environment Court at Umed District Conrt
(2014d); Mining Inspectorate of Sweden (2024)

On October 24, 2005, the Environment Court at Umesd District Court awarded Boliden an
environmental permit under the Environmental Code (1998) for extended operations at the
Aitik mine. Initially, the Court ruled that a financial assurance for site remediation was
unnecessary. This ruling was appealed, and the company was required to submit a provisional
security deposit of 10 MSEK in the form of a parent company guarantee. The County
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Administrative Board of Norrbotten County then declined to accept this form of security,
claiming it is overly burdensome to monitor and evaluate the solvency of creditors, and that
its role is to supervise environmentally hazardous activities and not financial matters. They
contended that the security should be offered as a bank guarantee or cash in a restricted
account. Norrbotten County also stated that this alternative approach would ensure equal
treatment with other industrial actors within their jurisdiction. At the time, the EU reviewed
the regulation on financial assurances set per the Extractive Waste Directive, asserting the need
for case-by-case assessments. In its appeal, the Court emphasized that financial assurances
need to reduce the financial risk of the state and taxpayers being responsible for funding
restoration in the event of bankruptcy. Additionally, the Court pointed out that the quantum
should not be too large, enabling the company to retain capital. It should also avoid incurring
significant transaction fees for all parties involved and be readily accessible to the government
should the need arise. As such, the Court concluded that parent company guarantees should
only be accepted in exceptional cases due to the need for extensive, continuous supervision
and the fact that the financial position and solvency of the guarantor may change rapidly.
(Environment Court at Umea District Court, 2007b)

In 2008, Boliden sought to increase its production at the Aitik mine to 36 million tons annually.
Consequently, the Environment Court at Uwed District Court raised the financial assurance
requirement to 660 MSEK. During this process, Boliden argued that the security should be
deposited gradually until 2014, with the Court rejecting this claim. While the Court did not
specify the type of security needed before operations could begin, it instead stated that Boliden
should have the opportunity to demonstrate that the security is ‘fit for purpose’, allowing the
company to present independent economic expertise during this evaluation. (Environment
Court at Umea District Court, 2008a) As such, the ruling was revisited later that year. Boliden
suggested that the security be governed by a “formula” designed to minimize the County
Administrative Board’s monitoring of the parent company guarantee, developed by an
independent researcher at the Stockholm School of Economics. Considering this and
amendments to Chapter 16, Paragraph 3 of the Environmental Code (1998), which took effect
on August 1, 2007, the Court determined that securities should encompass pledges, guarantees,
bank guarantees, and mortgages. Consequently, the parent company’s guarantee was deemed
‘fit for purpose’, leading the Court to rule in favor of the company. (Environment Court at
Umea District Court, 2008b) In 2009, the company amended the environmental permit, which
had been subject to appeals on the form of security to be accepted, to allow for extraction
from the new open pit at Sa/mijdrvi. This ruling did not impact the total production rate or the
financial assurance of the mine. (Environment Court at Umea District Court, 2009b)

In 2012, an appeal was made regarding the acceptable security form for the Aitik mine, leading
the Svea Court of Appeal’s Land and Environment Court to rule against the company, stating
that a parent company guarantee was unacceptable. Instead, the company needed to provide
funds as a bank guarantee, which Boliden arranged through three different banks.
Subsequently, the County Administrative Board of Normbotten County challenged the bank
guarantee terms, as they stipulated that if the company terminated the guarantee without a
supplement, Norrbotten County would be given one month to demand payment. The terms also
noted that the company and the County Administrative Board would be informed six months
before termination. This led the court to favor Boliden and decide on the amount and type of
security to be deposited. (Land and Environment Court at Umed District Court, 2013b)

In 2012, Boliden applied for a new environmental permit to boost production. By the following

year, the company had still not received this permit. To keep operations running while the
court assessed the permit application, Boliden sought a temporary two-year increase in
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production of two million tons of ore annually. The court and the Country Administrative
Board agreed that this limited increase in mining rate did not necessitate new conditions
beyond those already established for the operation. Consequently, the court approved the
request for a temporary increase. (Land and Environment Court at Umea District Court,
2013c) In 2014, the company received a new environmental permit to extract 45 million tons
of ore annually. Boliden proposed a revised security based on its new remediation plan,
mandating them to provide a complementary security deposit of 788 MSEK, which, combined
with the three existing bank guarantees valued at 688 MSEK, would bring the total funds
allocated for restoration to 1.448 BSEK. However, the Court deemed this insufficient and
instead ruled that the company would deposit the proposed revised security, and an additional
payment of 371 MSEK to account for the cost of qualified cover of the sand reservoir and the
waste rock deposits to protect against acid and metal-containing drainage water. (Land and
Environment Court at Umea District Court, 2014d) In an appeal, the County Administrative
Board of Norrbotten County and the SEPA argued that the previously discussed coverage of
the sand reservoir and waste rock deposits warranted revisiting the financial assurance of the
site. The deposited security thus increased in the ruling, bringing the total allocated funds set
aside for restoration to 2.6 BSEK. (Land and Environment Court of Appeal at the Svea Court
of Appeal, 2016) In 2018, the Court ruled on outstanding questions, including the deposited
security for the site, and adjusted the sum to approximately 2.8 BSEK. (Land and Environment
Court at Umea District Court, 2018b) The ruling was then appealed by Boliden, but was
rejected by the Land and Environment Court of Appeal at the Svea Court of Appeal in 2019,
and the Supreme Court decided not to grant leave to appeal in 2020. However, the enhanced
security measure was lifted due to the appeal verdicts. Consequently, in 2021, Boliden
requested that the financial assurance be mandated to roughly 2.8 BSEK, rather than the
provisional amount of 1.89 BSEK found in the 2018 ruling, which had since been deposited
by the company and approved by the court. All parties concurred throughout the proceedings
that an adjustment was needed, as the provisional assurance failed to encompass the expenses
associated with environmental damage remediation and any additional restoration efforts
required by the activities involved. (Land and Environment Court at Umea District Court,
2021f)

Table 29. The Permit and Financial Assurance of Aitik

Deposited Security

Permit Form of Security

Granted a water permit in 2005 0 Not applicable
1965, amended in 1984,

1989, 2001, and 2005

under a now-defunct law.
2006 10,000,000 Parent company

_ guarantee
Granted an environmental

permit in 2005 under the

Environmental Code 2007 10,000,000 Parent company
(1998), which was appealed guarantee
by the County
Administrative Board of Patent company
Y
Vsterbotten in 2006 and by 2008 660,000,000 quarantee
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Deposited Security

Permit Form of Security
Boliden in 2007 and 2008.
Amended in 2009. 2008 660.000.000 Parent company
7 guarantee
Applied for a new
environmental permit in Three separate, but
2012. Granted a temporary 2013 660,000,000 combined bank
permit in 2013 and a new guarantees
environmental permit in 660,000,000 Five separate. but
2014. They appealed the 2014 + 788,000,000 AR
new permit in 2016. It was + 371,000,000 Arantees
amended in 2018, appealed = 1,891,000,000 g
in 2019, and in 2020. It 660,000,000
was then amended again in 2016 +1,944,000,000 Not specified
2021. = 2,604,000,000
2018 2,857,459,000 Not specified
2021 — 2022 2,857,459,000 Five separate, but
combined bank
uarantees
Total 2,857,459,000 .

Source: Environment Court at Umea District Conrt (2007, 2008b, 2008a, 2009); Land and Environment
Court at Umed District Court (2013b, 2013a, 2014, 2018, 2021, 2022¢); Land and Environment Court
of Appeal at the Svea Conrt of Appeal (2016, 2019)

5.10. Malmberget

Malmberget, situated in Gdllivare municipality of Norrbotten County, is an underground mine with
an associated processing plant, established in the 1820s. (Mining Inspectorate of Sweden, 2024)
The mine is among the 40 largest iron mines in the world, with an iron concentrate of 58,3 —
04,2 percent of iron per ton of ore. (Geological Survey of Sweden, 2024a) The site is run by
LKAB, a wholly state-owned company established in 1890 and located in Norrbotten. It
participates in 12 markets, employs 5,200 people, and is responsible for extracting 80 percent
of the EU’s iron ore. (LKAB, n.d.b, n.d.c)

This mine is among the most recognized in the country due to its expansion, which has resulted
in the community's relocation. The Malmberget community settled on the land in the late 19
century, as miners sought to reside near the site, establishing their homes directly over the
existing ore bodies. In 1895, the first notices indicated that mining operations would affect the
settlement, with warnings from the company about the deposit extending beneath the
community. In 1974, the church that was donated by the company to the parish was
demolished and rebuilt at a new location due to safety concerns. In the current relocation plans,
the church will need to move again, along with 2,000 homes and 250,000 m? of residential and
commercial spaces. By 2032, nearly the entire Ma/mberget will have been relocated. Instead of
immediately becoming an industrial site, the land will transform into environmental zones.
These zones will buffer between the decommissioned industrial area and adjacent structures.

(LKAB, n.d.a)
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Table 30. Malmberget in Norrbotten County

Permitted Production Rate Ore Production
(tons of ore per year) (tons of ore in 2023)

Type of Operations ‘ Mineral

Underground mine
and processing plant

Source: Environment Court at Umed District Conrt (2007¢); Geological Survey of Sweden (2024a); Mining
Inspectorate of Sweden (2024)

Iron 20,000,000 16,450,204

On December 11, 2007, the Environment Court at Umed District Court granted LIKKAB an
environmental permit, allowing for expanded operations at Malmberget to extract 20 million
tons of ore annually. The financial assurance is set at 45 MSEK to fund restorative actions for
the site's sand magazine, and the County Administrative Board of Norrbotten County will hold
it. This marks the first time the entire operation's environmental impact was considered, after
the mine had been governed with a permit under a now-defunct law, subject to multiple
amendments. The Court acknowledges that the site's significant adverse environmental impact
includes seismic activity, which is so disruptive that the application for the permit should
potentially not be granted. Despite this, the permit and associated financial assurance were
granted. (Environment Court at Umea District Court, 2007¢) This decision was appealed in
2008 and 2010, but without impacting the financial assurance. (Environment Court at Umea
District Court, 2010b; Environment Court of Appeal at the Svea Court of Appeal, 2008)

In 2014, LKAB sought to amend its environmental permit, during which the court ruled that
no additional deposit was needed despite the new waste management plan for the Malwberget
site stipulating that the expected restoration cost was 83 MSEK. (Land and Environment Court
at Umea District Court, 2014b) In a different case to amend the permit, LKAB was obligated
to deposit an additional sum of 5.74 MSEK to cover additional expenses related to managing
and restoring an increased waste rock deposit. The case added to case practice by clarifying
that backfilling an open pit with waste rock may be seen as a restorative measure. However, it
does not exempt the operator from the requirement to deposit security. The County
Administrative Board emphasized, and the court requested that LKAB clarify its plans to
provide security for the remaining waste rock deposit per the EU Extractive Waste Directive.
(Land and Environment Court at Umed District Court, 2014a) In 2015, the court also
requested that the operator deposit security accounting for its tailings dam. (L.and and
Environment Court at Umea District Court, 2015¢) In the updated waste management plan
from 2019, LKAB estimates the total site restoration cost at 89 MSEK, with 48.6 MSEK tied
explicitly to restoring the sand magazine and tailings dam. (Land and Environment Court at
Umea District Court, 2020b) In 2021, when LKAB sought a permit to increase the capacity of
the sand magazine and tailings dam, the court set a heightened security requirement of 105
MSEK. Worth noting, however, is that the operator suggested a security of 126.8 MSEK, with
90.3 MSEK specifically allocated to restoring the sand magazines and tailings dam. In response,
the County Administrative Board indicated that the provided estimates were inadequate for
determining a suitable assurance level and urged the court to raise the proposed amount
further, arguing that while 126.8 MSEK could suitably cover restoration of the sand magazines,
it would be insufficient to cover the cost of restoring both the sand magazines and the tailings
dam. The court ruled based on an assessment that a lower amount was likely sufficient, noting
that LKAB has marginally considered the possible presence of potentially acid-forming
enrichment sand. (Land and Environment Court at Umea District Court, 2021¢)
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Table 31. The Environmental Permit and Financial Assurance of Malmberget

Deposited Security

Environmental Permit Form of Security
Granted in 2007, 2007 45,000,000 Pledged bank account
appealed in 2008, and 2014. 2022 45,000,000 | Pledged bank account and

2010. It was amended + 5,740,000 bank guarantee
twice in 2014 and again 2021 105,000,000

. Not ified
in 2015. Total 105,000,000 ot specttie

Source: Environment Court at Umea District Court (2007¢); Environment Court of Appeal at the Svea
Conrt of Appeal (2010b; 2008); Land and Environment Court at Umea District Court (2014a, 20145,
20224, 2021¢)

5.11. Kaunisvaara

Kaunisvaara', situated in Pajala municipality of Norrbotten County, is an opencast mine with an
associated processing plant spanning 600 hectares. (Land and Environment Court at Umea
District Court, 2019b) It extracts an iron concentrate containing 27,4 percent iron per ton of
ore. (Geological Survey of Sweden, 2024a)

Although a license to operate was issued in 2010, Northland Resources AB, the former owner,
filed for bankruptcy in 2014, leading to the sale of the site. (Government Offices of Sweden,
2016; SOU 2018:59) Since 2018, the mine has been operated by its current owners, Kaunis
Iron AB, employing 550 people on-site. (Kaunis Iron AB, n.d.a)

Table 32. Kanisvaara in Norrbotten County

Permitted Production Rate Ote Production
(tons of ore per year) (tons of ore in 2024)

Type of Operations ‘ Mineral ‘

Opencast mine, and
processing plant

Sonrce: Geological Survey of Sweden (2024a); Kaunis Iron AB (n.d.b); Land and Environment Court at
Umeed District Conrt (2022¢); Mining Inspectorate of Sweden (2024)

Approximately

Iron 10,000,000 7,000,000

On August 20, 2010, Northland Resources AB received an environmental permit to extract
20,000,000 tons of ore annually at the Tapu/i mine by the Finnish-Swedish Transboundary
River Commission. (Land and Environment Court at Umea District Court, 2019b) The
conditions included depositing a 10.3 MSEK security and incrementally depositing additional
funds corresponding to 6.1 SEK per square meter of the sand magazine and 11.4 SEK per
square meter of storage for the waste rock. The company declared bankruptcy in 2014,
prompting the County Administrative Board to require the estate to deposit a new security of
29.4 MSEK. Despite receiving this, the County Administrative Board made a preliminary
assessment that the additional funds would not be enough to cover the latent environmental
liability of the site. (Government Offices of Sweden, 2016; SOU 2018:59)

The mine was reopened in 2018 under the name of Kaunisvaara, now with a deposited security
amounting to over 144.1 MSEK as well as an annual incremental increase of additional funds

51 Previously known as the Tapu/i mine. (SOU 2018:59)
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corresponding to 38 SEK per square meter of the waste rock and 350 SEK per square meter
for the sand magazine. The security is subject to discounting based on the Swedish
construction index. (Land and Environment Court at Umea District Court, 2022¢) One reason
was that the preparatory work for remediation during the bankruptcy indicated that costs
would likely be substantial, reaching 25 percent of the deposited security. The bankruptcy
estate projected that the full remediation cost would likely be 155 — 200 MSEK. In 2018, the
SEPA and the Administrative Board independently requested the revocation of the permit,
prompting Kaunis Iron AB to apply for a new environmental permit the following year. The
court concludes in its assessment that the earlier permit permitting a gradual deposit may result
in a protracted timeline for the security to achieve an amount sufficiently satisfactory to
minimize the risk of society having to bear the remedial cost. Consequently, they rule that the
security must be raised to 155 MSEK, covering the cost of restoring the entire industrial site,
and submitted as a single lump sum. (Land and Environment Court at Umea District Court,
2019b) Regarding the permit revocation, the court noted in 2022 that the existing permit is
valid until 2025. Instead of revoking in its entirety, the court restricted the extraction volume
from 20,000,000 tons to 7,000,000 tons of ore. (Land and Environment Court at Umea District
Court, 2022¢c) In the same year, Kaun Iron AB was granted a new environmental permit
pending their former application, for which the mine was granted an extraction rate of 10,000
tons of ore per year up until December 1, 2057. An associated security of 144.188 MSEK and
an annual incremental increase of additional funds corresponding to 38 SEK per square meter
of the waste rock and 350 SEK per square meter for the sand magazine. Additionally, Kaunis
Iron AB needed to provide an extra security deposit of 1.5 MSEK before placing waste rock
at one of the sites because of its acidic properties. The security is subject to discounting based
on the Swedish construction index. (Land and Environment Court at Umed District Court,
2022¢)

Table 33. The Environmental Permit and Financial Assurance of Kanisvaara

Deposited Security

Environmental Permit Form of Security

10,300,000

+ an incremental increase
of 6.1 SEK per m? of the
sand magazine and 11.4
SEK per m?of waste rock
deposit

. 2014 29,400,974 Not specified
Grantedlln 2010, and 144,100,000
amended in 2014, 201.8’ + an incremental increase
and 2019' Appealed n of 38 SEK per m? of the
2019. Partially revoked in 2018
2022.

2010 Bank guarantee

sand magazine and 350 Not specified

SEK per m? of waste rock
deposit
2019 155,000,000 Not specified

144,100,000

+ an incremental increase
of 38 SEK per m? of the
2022 sand magazine and 350 Not specified
SEK per m? of waste rock
deposit

+ 1,500,000

New permit granted in
2022.
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Deposited Security

Environmental Permit Sum Form of Security
Year ~
(SEK)
Total > 145,688,000

Source: Government Offices of Sweden (2016); SOU (2018); Land and Environment Court at Umeda District
Conrt (2019b, 2022¢, 2022¢)

5.12. Leveaniemi

Levedniemi, situated in Kiruna municipality of Norrbotten County, is an opencast mine. The site
is run by LKAB, a wholly state-owned company established in 1890 and located in Norrbotten.
It participates in 12 markets, employs 5,200 people, and is responsible for extracting 80 percent
of the EU’s iron ore. (LKAB, ndb & n.d.c) Leveiniensi extracts and processes ore,
predominantly rich in iron, with trace elements such as phosphorus. The iron concentrate
contains 59,5 percent iron and 0,45 percent phosphorus. Their customers can then process
and refine the concentrates into pure metals in smelters. (Geological Survey of Sweden, 2024a)

Table 34. 1 eveaniemi and Gruvberget in Norrbotten County

. . Permitted Production Rate Ore Production
Type of Operations Mineral - e oa
(tons of ore per year tons of ore in 2023
Leveaniemi: O t mi 1 15,000,000
evednieryi: Opencast mine ron ,000, 14,904,000
Gruvberget: Opencast mine Iron 2,700,000

Source: Geological Survey of Sweden (2024a); Land and Environment Court at Umed District Court (20154,
2015¢); Mining Inspectorate of Sweden (2024)

On July 20, 1976, the Concession Board for Environmental Protection amended LKAB’s
license to operate the Levednieni site. Initially granted a water permit in 1964, the amendment
allowed an increased extraction of 8,500,000 tons of ore annually without expanding the mine.
At the time, the Svappavaara community was located 1,5 km from the site, while the 1argbacken
community was situated 500 m away, within the mine’s risk zone. The Board decided to defer
decisions on the conditions regulating the emission of fluorine and sulfur compounds in the
air and nitrogen compounds from the clarification pond into nearby waterways. (Concession
Board for Environmental Protection, 1976)

In 2010, the Gruvberget site located close to Levednieni was granted an environmental permit,
limiting extraction to 2,000,000 tons of ore per year, and requiring a security deposit of 36.1
MSEK in the form of a pledge bank account. (Environment Court at Umea District Court,
2010a) The ruling was appealed, and the Environment Court of Appeal at the Svea Court of
Appeal concluded that Gruvberget should be seen as an integrated part of the Levednieni site due
to the shared water management systems and the proposed joint waste rock deposit. As such,
Gruvberget’s environmental permit was revoked. (Environment Court of Appeal at the Svea
Court of Appeal, 2011) This ruling was also appealed, with the Supreme Court opting not to
try the case. (Supreme Court, 2012) As such, the operations stopped at the site pending a new
environmental permit. (Land and Environment Court at Umea District Court, 2013d)

The Gruvberget site was granted an environmental permit under the Environmental Code (1998)
by the Land and Environmental Court at Umea District Court in 2013. This permit enabled
LKAB to extract 2,000,000 tons of ore annually. It also reintroduced the topic of financial
assurance, as the operator presented an updated waste management plan proposing to raise
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the deposited security to 73.53 MSEK. This sum was not considered an addition to the
previously deposited security. The County Administrative Board responded by suggesting that
LKAB should be held liable for the remediation efforts necessary to address the soil
contamination resulting from the activities conducted in the greater Svappavaara mine area,
including both the Leveiniemi and Gruvberget sites, estimated to cost 15 — 25 MSEK. As such,
the operator would become liable for sanitizing the entire area, not only the site’s deposits.
The SEPA endorsed this recommendation, indicating that a security amount of 100 MSEK
was suitable. In its response, LKAB reminded the parties that depositing financial assurance
was costly and the requirement should therefore be adjusted to what was reasonably necessary
to eliminate the risk of bearing remediation costs in the event of insolvency. In the ruling, the
court set the security to 98.53 MSEK, however, without indicating the form thereof. (Land
and Environment Court at Umea District Court, 2013a) In the same year, LKAB was granted
a time-bound permit to increase extraction to 2,150,000 tons of ore until the end of the year.
(Land and Environment Court at Umea District Court, 2013d) In a ruling from 2014, the court
granted that LKAB issued its security in the form of a bank guarantee to be held by the County
Administrative Board of Norrbotten County. (Land and Environment Court at Umea District
Court, 2014c)

In an amendment to the permit, LKAB was granted an increased extraction rate of 15,000,000
tons of ore annually from the Levednieni site, and as such, deposit a new financial assurance
amounting to 118.61 MSEK. The court granted the amendment primarily because the site has
been in operation for a long time and does not need the use of native lands for expansion.
However, a prerequisite for the expanded operations was that argbicken be phased out as a
residential area, as it would have been too close to the mining area and thus would have
suffered from dust fallout, and the water wells would have run out. At the time, the community
included 11 permanent homes and a few holiday homes, for which LKAB had initiated an
acquisition process in 2012. (Land and Environment Court at Umea District Court, 2015¢) In
the same year, the court also granted an expansion to the extraction rate of the Gruvberget site,
set to 2,700,000 tons of ore annually. As the additional extraction was deemed unlikely to
further contribute to harmful environmental effects, which would increase restoration costs,
no additional financial assurance was requested. (Land and Environment Court at Umea
District Court, 2015¢)

In 2017, issues related to the dam systems of the Swvappavaara area, with its two mining sites,
were resolved. The ruling detailed how the financial assurance would be utilized: 34 MSEK
allocated for restoring the sand magazine, with 7 MSEK set aside for dam restoration, 25
MSEK for cleaning polluted soil in the mining area, and the remaining funds reserved for
unforeseen expenses and potential qualified coverage for deposits at the sites. However, the
court concludes by stating that there is no legal connection to the previously deposited security,
given that the permit application does not constitute an amendment of the existing license to
operate. Any margin in the existing security cannot be used to evaluate the necessity for
financial security related to the newly authorized work. As the permitted work will lead to
additional remediation expenses, a financial guarantee should be required as a condition of the
permit. A security amount of 3 MSEK is deemed adequate to address the potential extra costs
for remediating the sand reservoir, especially considering the currently approved increase in
the dam, even if an unexpected operational shutdown occurs. (Land and Environment Court
at Umea District Court, 2017a) In the same year, LKAB was ordered to retroactively apply for
a permit for measures carried out at the sand magazine at the mining sites. (Land and
Environment Court at Umed District Court, 2017b) In 2023, the probationary period for
nitrogen emissions and other suspended solids concluded, a ruling was appealed and settled by
the Land and Environment Court of Appeal at the Svea Court of Appeal in 2024. (Land and
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Environment Court at Umea District Court, 2023b; Lland and Environment Court of Appeal
at the Svea Court of Appeal, 2024) None of this affected the financial assurance, meaning that
the rulings from 2017 and 2017 remain in effect.

Table 35. The Environmental Permit and Financial Assurance of Leveaniemi and Gruvberget

Permit Deposited Security

Environmentally hazardous Water Form of Security

activities activities

Granted a permit in 1976
under a now-defunct law.
, 2010 36,100,000 |  ©ledged bank
Granted an environmental account
permit to the Levednieni site
in 2010. Appealed and
revoked in 2011 and 2012.
Granted an environmental
permit to the Gruvberget site in
2013. Granted a time-bound
expansion of the permit for 2013 98,530,000 | Bank guarantee
the Gruvberget site valid

throughout 2013. Amended wi.}trein;frr?it
the permits of both sites in in 1964
2015. Deferred issues on amende d,in
nitrogen dioxide were closed 1965. 1970
in 2016 and related to the dam and’197l ’
system in 2017.
under 2 now-
In 2017, LKAB was mandated defunct law. 2015 118,610,000 | Bank guarantee
to retroactively apply for a
permit for actions taken
regarding its sand magazine.
In 2023, the probationary
period for nitrogen emissions
and other suspended solids 118,610,000
concluded, a ruling was 2017 + 3,000,000

appealed and settled by the Not specified

Land and Envitonment Court
of Appeal at the Svea Court of

Appeal in 2024. Total 21,610,000

Source: Concession Board for Environmental Protection (1976); Environment Court of Appeal at the Svea
Conrt of Appeal (2011); Environment Court at Umea District Court (2010a); Land and Environment
Conrt at Umea District Conrt (2013a, 2013d, 2014¢, 2015b, 2015d, 2015¢, 2016, 2017a, 20175,
2019b, 2023b); Land and Environment Court of Appeal at the Svea Court of Appeal (2024); Supreme
Court (2012)

5.13. Kiirunavaara

Kiirunavaara, situated in Kiruna municipality of Norrbotten County, is the northernmost mine in
Sweden and one of the 40 largest iron mines in the world. Although it was first mined as an
open pit in the early 1900s, Kizrunavaara has been functioning as an underground mine since
the 1960s. (Geological Survey of Sweden, 2024a) In 1998, the deposit was estimated to hold
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2,500 Mtons of ore, concentrated into a disc that is 4 kilometers long and 80 meters wide,
extending to at least 1,800 meters deep. (Concession Board for Environmental Protection,
1998) The site is run by LKAB, a wholly state-owned company established in 1890 and located
in Norrbotten. 1t participates in 12 markets, employs 5,200 people, and is responsible for
extracting 80 percent of the EU’s iron ore. (LKAB, n.d.b & n.d.c)

Kiirunavaara extracts and processes ore, which is primarily rich in iron. The iron concentrate
contains 62,6 percent iron, with phosphorus being a minor trace element. Following extraction,
the ore is processed in three enrichment plants and a pellet mill. (Geological Survey of Sweden,
2024a)

Table 36. Kitrunavaara in Norrbotten County

Permitted Production Rate Ore Production
(tons of ore per year tons of ore in 2023

Type of Operations Mineral

Underground mine,
and processing plants

Source: Concession Board for Environmental Protection (1976); Geological Survey of Sweden (2024a); Land
and Environment Court at Umea District Court (2024a); Mining Inspectorate of Sweden (2024)

Iron 32,000,000 22,327,400

On February 18, 1976, the Concession Board for Environmental Protection” amended
LKAB's license to operate the Kizrunavaara site. Initially granted a water permit in 1971, the
amendment allowed for an increased annual extraction of 32,000,000 tons of ore from two of
its open pits and the establishment of sand magazines, tailings dams, waste rock deposits, and
industrial facilities on site. No financial assurance was issued then, but the conditions include
a requirement to develop and implement a monitoring program. (Concession Board for
Environmental Protection, 1976) In 1979, deferred issues related to various effluents to the
air and nearby water bodies in the license were resolved. (Concession Board for Environmental
Protection, 1979)

In 1998, the SEPA aimed to modify the permit conditions for the Kirunavaara site. While the
case predominantly concerned emissions to water and dust from waste rock disposal, it also
marked the first time that remediation was discussed for the mine. One reason was that the
permit related to two mining sites, Kizrunavaara and Loussavaara, and two open pits, Henry and
Nuktus, with only Kiirunavaara being fully operational. At the same time, the other was closed
down and partially remediated. An additional reason was that the current operations had
expanded significantly, affecting the nearby community of Kiruna. The original Kiirunavaara
mountain, from which the mine got its name, had been mined away, resulting in waste rock
deposits so large that they obstructed the view of the fells and were visible from the
community. Furthermore, the operations led to the drainage of parts of the nearby lake Sidra
Loussajdrvi, to mine the deposit extending below it. Finally, it was important to note that the
mining method played a role in causing seismic activity, resulting in significant cracks and
subsidence on the ground surface above. Specifically, the northern area of the open pit could
come to experience settlements reaching over 100 meters, contrasting with the state at a point
of the mine being extracted to a depth of 1045 meters. This issue becomes especially critical if
the mine is extended northward as planned, reducing the distance between the blast site and
the nearest settlement from 1000 meters to 600 meters. The Concession Board for
Environmental Protection entrusts the supervisory authority with drafting and enforcing

52 [Translation made by the author]
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conditions regarding waste management, the remediation of both the surface and underground
mining areas, and the 44 oil deposits with an estimated combined volume of 1,250 tons. The
questions had been deferred to the supervisory authority because many safeguard measures
could not be enacted until certain activities were completed. As a result, the Concession Board
for Environmental Protection ruled that it was not feasible to detail how various issues should
have been addressed then. (Concession Board for Environmental Protection, 1998)

In 2002, discussions on financial assurance for the mine began after the Environmental Code
(1998) was enacted. The court did not address this issue in its ruling because no request had
been made to require financial assurance as a condition of the permit. The topic was revisited
in 2005 at the request of the County Administrative Board, which supervises the site. In
response, LKAB proposed depositing 63 MSEK as security for the site. This proposal was
approved by both the County Administrative Board and the SEPA and ultimately included in
the ruling by the court. (Environment Court at Umea District Court, 2005) In 2007, LKAB
was found liable to pay damages to nearby residents for operating a port and storage facility.
The operator had stored ore outdoors, resulting in dust containing iron and silica, contrary to
its permit conditions. The issue of the port had previously been processed in the 1990s and
early 2000s, resulting in multiple settlements between the parties. (Environment Court at Umea
District Court, 2007a) That year, the court mandated LKAB to file a remediation plan with the
supervisory authority by the end of the year, with the operator obligated to revise it if new
circumstances or technologies emerged. While this ruling did not alter the amount of the
deposited security, it included stipulations regarding the security’s form and how and when the
supervisory authority could decrease that amount as remediation efforts were progressively
enacted. (Environment Court at Umea District Court, 2007¢)

In 2008, the concerns about seismic activities and ground deformations, which were part of
the 1976 ruling and the amendment brought forward by SEPA in 1998, were reassessed. The
court found the earlier conditions excessively strict and noted that the measurement error
exceeded the permissible ground deformation. Consequently, it eased the previous
requirements and instructed the supervisory authority to oversee the matter. (Environment
Court at Umea District Court, 2008c) The following year, the court also ruled on a long-
standing issue, initially included in the permit from 1976 and subject to assessments in 1998,
1999, and 2002, concerning permitted nitrogen emissions from the clarifier due to the
dewatering of the river Metti Rakkurijoki, from which the water has been diverted to lake
Rakkurijarvi and further to the river Rakkurijoki to the Kalix and Torne Rivers, which has
affected the species composition due to the increased nutrient levels. The court's ruling
indicates that LKAB estimates the cost of biological nitrogen treatment at 64 — 84 SEK per
kilogram captured, in contrast to the 126 — 142 SEK per kilogram estimated for a chemical-
physical method. Furthermore, additional costs also include expenses for the purification plant
and a 6 percent regulatory requirement. (Environment Court at Umea District Court, 2009a)

In 2017, LKAB applied for but was denied a temporary environmental permit that would have
allowed it to increase the deposits made to the sand magazines and to blend raw material from
Kiirunavaara with raw material from the operation's other nearby mines in the processing
plants. This is because production at the mine is insufficient to supply the processing plants in
Malmberget/Vitafors with raw material in the required quantity. Duting the proceedings, the
County Administrative Board raised the issue of the need to revisit the financial assurance.
(Land and Environment Court at Umea District Court, 2017a) The ruling was appealed by
LKAB, but was not granted leave to appeal. (Land and Environment Court of Appeal at the
Svea Court of Appeal, 2018)
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In 2021, the Land and Environment Court at Umea District Court issued a requirement for
LKAB to deposit a security of 185 MSEK to cover restorative measures of the sand magazine
at the Kiirunavaara site. The security is issued as a demand guarantee, valid until July 5, 2037.
The conditions specify that the County Administrative Board of Norrbotten County maintains
it. (Land and Environment Court at Umed District Court, 2021d)

Table 37. The Permit and Financial Assurance of Kiirunavaara

Permit Deposited Security

Form of Security

Environmentally

hazardous activities

Water activities

2016.

Denied a temporary
environmental permit
in 2017.

environmental permit
for the tailing dams
and sand magazines in
2021, including a
financial assurance.
Completed in 2024.

185,000,000

Granted a water
it in 1971
Granted an permit in 5
environmental permit amended in 1973 and 2005 3000000 —
in 1975 1975 under a now- 1000,
complemented in defunct law.
1979 under a now-
defunct law. ) Awarded an .
Amended in 1989 and environmental permit
1998 to extend sand and
. clariﬁca.tion reservoirs 2007 63,000,000 Bank guarantee
Awarded an in 2002.
environmental permit
for part of the Awarded anew
industrial facility in environmental permit
2005. Awarded a new for its water activities
environmental permit in 2010, amended in -~ 185000000
in 2007, subject to 2011, 2013, 2014,. ,000,
several amendments 2017, 21?1221(’);;(1 again
in 2008, 2009, twice . N
in 2015, and again in ema
Awarded a new quarantee

Source: Concession Board for Environmental Protection (1976, 1979, 1998); Environment Court at Umea
District Conrt (2005, 2007¢, 2008¢, 2009a, 2010b, 2011); Land and Environment Court at Umea
District Court (2013¢, 2015¢, 2015a, 2017a, 20216, 2021¢, 2021d, 20224, 2024a)
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