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ABSTRACT

The global transition to low-carbon energy systems has driven unprecedented demand for critical
minerals, positioning lithium as essential to decarbonisation while intensifying concerns over the
environmental and social impacts of extraction. This dissertation examines how environmental
justice is shaped by the governance of lithium extraction through a case study of Chile's Salar de
Atacama.

Using a qualitative case study methodology, the research analyses the evolution of Chile's
lithium governance and evaluates the role of domestic and international legal frameworks
through the environmental justice dimensions of distributional, procedural and recognitional
justice. The analysis draws upon legal and policy documents, academic literature, government
publications, corporate reports and secondary empirical evidence.

The findings demonstrate that Chile has strengthened governance through increased state
involvement, enhanced environmental regulation and greater recognition of Indigenous
participation. These reforms have improved aspects of environmental justice but have not
eliminated persistent inequalities. Environmental burdens remain concentrated among
Indigenous communities, participation largely operates through consultation rather than shared
decision-making, and Indigenous knowledge systems continue to receive only partial recognition
within governance processes.

The dissertation argues that these limitations arise not only from weaknesses in legal
implementation but also from the broader political economy of the green transition, in which
governance primarily manages the impacts of extraction rather than determining whether
extraction is compatible with environmental justice. It concludes that while governance reforms
can improve environmental justice outcomes, they remain structurally constrained in their ability
to reconcile an expanding extractive economy with the principles of environmental justice.
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Chapter 1 - Introduction

The accelerating climate crisis has placed the transition to a low-carbon economy at the centre of
international environmental policy. Governments, international organisations and industry
increasingly present the rapid deployment of renewable energy technologies, battery storage and
electrification as essential to limiting global warming and achieving net-zero emissions. Yet this
transition is fundamentally material. Rather than eliminating extraction, decarbonisation requires
an unprecedented expansion in the mining of critical minerals such as lithium, copper, cobalt and
nickel, which form the basis of many low-carbon technologies.! As a result, the green transition
increasingly depends upon the expansion of extractive industries, creating a fundamental tension
between global climate objectives and the environmental and social consequences of mineral
extraction.

Whilst the environmental benefits of reducing greenhouse gas emissions are global, the costs of
producing the minerals required to achieve this transition are experienced unevenly. Mining
projects are disproportionately concentrated within resource-rich regions of the Global South,
where extraction frequently places pressure on water resources, biodiversity, Indigenous
territories and local livelihoods. Consequently, a growing body of scholarship argues that the
green transition is not simply an environmental project but also a political and distributive one,
raising important questions concerning who benefits from decarbonisation, who bears its costs,
and how these outcomes are governed. Rather than replacing historical patterns of extraction, the
transition risks reproducing existing inequalities through new forms of green extractivism.?

Chile provides an especially significant case through which to examine these tensions. As one of
the world's largest producers of lithium and home to the Salar de Atacama, one of the planet's
most productive lithium brine deposits, Chile occupies a strategically important position within
global critical mineral supply chains. At the same time, the Salar de Atacama is an
environmentally fragile ecosystem and the ancestral territory of Indigenous Atacamefio
(Lickanantay) communities whose livelihoods, cultural identity and relationships with water are
closely connected to the landscape. These overlapping ecological, economic and political
pressures make the region a particularly valuable case study for examining how competing
objectives of decarbonisation, economic development and environmental justice are negotiated
in practice.’

! International Energy Agency, The Role of Critical Minerals in Clean Energy Transitions (International Energy
Agency 2021); Paris Agreement (adopted 12 December 2015, entered into force 4 November 2016) TIAS No
16-1104.

2 Daniel Macmillen Voskoboynik and Diego Andreucci, 'Greening Extractivism: Environmental Discourses and
Resource Governance in the "Lithium Triangle™ (2022) 5(2) Environment and Planning E: Nature and Space 787
3 International Energy Agency, Critical Minerals Market Review 2023 (International Energy Agency 2023).



Debates surrounding critical mineral extraction have expanded considerably over the past
decade. The existing scholarship has examined the political economy of the green transition,
critiques of green extractivism, competing models of mineral governance, and the environmental
injustices associated with large-scale mining. However, these bodies of literature have largely
developed in parallel. Research on the green transition has primarily focused on the technical
challenge of decarbonisation and supply security; governance scholarship has concentrated on
questions of resource ownership, value capture and national development; whilst environmental
justice scholarship has examined the unequal distribution of environmental harms and the
recognition and participation of affected communities. Comparatively little research brings these
perspectives together to examine how governance strategies shape environmental justice
outcomes within the context of critical mineral extraction.”

This dissertation addresses that gap by integrating insights from political ecology, environmental
justice and legal governance into a single analytical framework. Rather than asking whether
mining should occur, it examines how different governance arrangements influence
environmental justice outcomes and the extent to which existing institutions are capable of
responding to the social and environmental challenges created by the green transition. In doing
so, the dissertation treats law as one component of governance rather than as an isolated object of
legal analysis, recognising that legal frameworks operate alongside political institutions,
economic incentives, state strategies and corporate actors.

The dissertation is guided by the following research question:

How is environmental justice shaped by the governance of critical mineral extraction in the
case of lithium mining in Chile’s Salar de Atacama?

This question is explored through five sub-questions:

1. How has the governance of lithium extraction evolved in Chile's Salar de Atacama?

2. How do existing governance frameworks shape distributive, procedural and recognitional
justice for Indigenous communities in the Salar de Atacama?

3. What role do domestic and international legal frameworks play in shaping these
environmental justice outcomes?

4. What is limiting environmental justice from being fully delivered under the current
governance model, and how could these limitations be addressed?

5. What does the Salar de Atacama case reveal about the possibilities and structural
limitations of governance for reconciling green extractivism with environmental justice?

* Gavin Bridge and Ludger Gailing, New Energy Spaces: Towards a Geographical Political Economy of Energy
Transition' (2020) 52 Environment and Planning A: Economy and Space 1037; Gudynas (n38); Schlosberg (n90)



This dissertation argues that while Chile's governance and legal frameworks have improved
aspects of distributive, procedural and recognitional justice in the governance of lithium
extraction, they remain structurally constrained in their ability to reconcile environmental justice
with an expanding extractive economy. These constraints arise not solely from shortcomings in
legal design, but from the broader political economy of the green transition, in which lithium is
simultaneously framed as a strategic resource for national development and global
decarbonisation.

Chile's evolving governance model has produced important improvements in environmental
regulation, public oversight and the recognition of environmental justice concerns. Nevertheless,
these advances remain constrained by a broader political economy in which lithium extraction is
treated simultaneously as a strategic resource for national development and an essential
component of global decarbonisation. Consequently, whilst governance reforms can improve
distributive, procedural and recognitional justice, they remain structurally limited in their ability
to reconcile expanding extractive activity with the principles of environmental justice.

To examine these issues, the dissertation first reviews the evolution of the green transition, green
extractivism, competing models of critical mineral governance and contemporary environmental
justice theory before identifying the principal gaps within the existing literature. It then outlines
the methodological approach before introducing the Salar de Atacama as the empirical case
study. The subsequent analytical chapters evaluate Chile's governance arrangements through the
lens of distributive, procedural and recognitional justice, before assessing the contribution and
limitations of international and domestic legal frameworks. Finally, the dissertation considers the
structural constraints identified throughout the analysis and proposes recommendations aimed at
strengthening environmental justice within the governance of critical mineral extraction.

Ultimately, this dissertation argues that achieving a just green transition requires more than
securing the minerals necessary for decarbonisation. It also requires governance arrangements
capable of ensuring that the environmental, social and economic costs of extraction are
distributed fairly, that affected communities participate meaningfully in decision-making, and
that their rights, identities and relationships with the environment are recognised. The Chilean
experience demonstrates both the possibilities and the limits of governance in pursuing these
objectives, offering broader insights into the challenges of achieving environmental justice
within an increasingly mineral-intensive global transition.



Chapter 2 - Literature Review - The Political Economy of Green
Extractivism and Environmental Justice

2.1 Sustainable Development and Green Growth

Before we examine the particular effects of extracting critical minerals in Chile, I believe it is
helpful to establish the foundational ideology that the green transition strategy and narratives are
based upon. Since the 1950s, climate scientists were reaching the consensus that human activity,
specifically with relation to the release of greenhouse gases, was going to warm the
environment.’ In the 1970s, this became a significant policy agenda on the international stage
with the United Nations Conference on the Human Environment in 1972 and the First World
Climate Conference in 1979.° In 1985, the Villach Conference in Austria brought together
leading climate scientists, who concluded that greenhouse gases were likely to cause substantial
warming in the first half of the 21st century and recommended international cooperation in
structuring economic activity in order to reduce greenhouse gas emissions.’

Sustainable development was presented as a way of reconciling economic development with
environmental protection and one of the most influential early articulations of this was the
Brundtland Report, Our Common Future (1987),° which helped consolidate the concept within
international policy discourse. The report framed environmental degradation as a shared global
concern, arguing that current patterns of economic activity risk causing irreversible damage to
ecological systems, and that we must adjust our economic behaviour to maintain the “stock of
ecological capital,” these being natural life supporting systems such as (the atmosphere, waters
and soils) and reducing vulnerability to economic shocks’. However it was clear that this should
all be achieved without abandoning economic growth and development.

The Brundtland report, along with First Assessment Report from the Intergovernmental Panel on
Climate in 1990'° informed the 1992 Earth Summit, which saw the UN Framework Convention
on Climate Change open for ratification, which embedded climate policy within the broader

> Roger Revelle and Hans E Suess, 'Carbon Dioxide Exchange Between Atmosphere and Ocean and the Question of
an Increase of Atmospheric CO: During the Past Decades' (1957) 9 Tellus 18.

6 United Nations, Report of the United Nations Conference on the Human Environment, Stockholm, 5-16 June 1972
UN Doc A/CONF.48/14/Rev.1 (1973); World Meteorological Organization, Proceedings of the First World Climate
Conference (WMO 1979).

7 World Meteorological Organization, Report of the International Conference on the Assessment of the Role of
Carbon Dioxide and of Other Greenhouse Gases in Climate Variations and Associated Impacts (Villach, Austria,
9—15 October 1985) (WMO 1986).

8 World Commission on Environment and Development, Our Common Future (Oxford University Press 1987).

°Ibi 49.

1 Intergovernmental Panel on Climate Change, Climate Change: The IPCC Scientific Assessment (Cambridge
University Press 1990).



concept of sustainable development and then into international policy; “The Parties have a right
to, and should, promote sustainable development™ (Article 3)."

In this sense, sustainable development rests upon the assumptions of ecological modernisation
theory, which argues that industrial capitalist societies can be reformed to operate in harmony
with the environment through improved efficiency, technological innovation and less material
and energy intensive production.'? Central to this perspective is the decoupling hypothesis. This
is the belief that continued economic growth can be separated from environmental degradation
through technological progress and more efficient resource use. Rather than presenting
environmental protection and economic growth as competing objectives, ecological
modernisation proposes that they are mutually reinforcing. This intellectual foundation remains
central to contemporary green growth strategies.

Building on this foundation, organisations such as the OECD played a central role in translating
sustainable development into an explicit economic strategy. The OECD’s Green Growth Strategy
(2011) reframed environmental challenges not as limits to growth, but as potential drivers of
innovation, investment, and new industrial development.'* Within this framework, environmental
policy actually becomes a mechanism for creating new economic opportunities and incentivising
growth whilst reducing environmental fallout. This intellectual trajectory has strongly influenced
contemporary climate policy and provides the ideological foundation for what has become
known as the green transition.

2.2 The Green Transition and the Need for Critical Minerals

The intellectual trajectory outlined above has been operationalised through what is commonly
termed the green transition. The green transition predominantly seeks to curb climate change
through a “rapid” decarbonisation of the current economy operationalised through large-scale
technological substitution strategies.'* The foundation of this approach is a large-scale phase-out
of fossil-fuel reliance and deployment of renewable energy and low-carbon technologies such as
battery storage and electrification.

This emphasis on decarbonisation is reflected in the 2015 Paris Agreement, which commits
states to limiting global warming to well below 2°C above pre-industrial levels, while pursuing
efforts to limit warming to 1.5°C."5 Achieving these targets requires substantial reductions in
greenhouse gas emissions, placing the decarbonisation of energy, transport and industry at the

! United Nations Framework Convention on Climate Change (opened for signature 9 May 1992, entered into force
21 March 1994) 1771 UNTS 107.

12 Arthur P J Mol and Gert Spaargaren, 'Ecological Modernization Theory in Debate: A Review' (2000) 9
Environmental Politics 17.

13 Organisation for Economic Co-operation and Development, Towards Green Growth (OECD Publishing 2011).

' International Energy Agency, Net Zero by 2050: A Roadmap for the Global Energy Sector (IEA 2021).

'3 Paris Agreement (adopted 12 December 2015, entered into force 4 November 2016) TIAS No 16-1104.

10



centre of contemporary climate strategy. The Paris Agreement also frames climate action as
compatible with economic growth and development and that this should occur “in the context of
sustainable development and efforts to eradicate poverty” (Article 2).'

While renewable energy technologies, battery storage and electric vehicles are low-carbon
alternatives to oil and gas, releasing significantly fewer greenhouse gases during their operation,
their manufacture is considerably more intensive, relying upon access to a range of so-called
"critical minerals", including lithium, cobalt, nickel, copper and rare earth elements'’. According
to the International Energy Agency (IEA), a typical electric vehicle requires around six times
more mineral inputs than a combustion-engine vehicle, while an onshore wind plant requires
approximately nine times more mineral resources than a gas-fired power plant.'® As investment
in renewable energy has expanded, the material requirements have increased accordingly, with
the average amount of minerals required per unit of new power generation capacity rising by
around 50% since 2010." Consequently, large-scale deployment of renewable energy
technologies, electrification and net-zero strategies is expected to drive a substantial increase in
demand for critical minerals, leading some commentators to argue that the energy transition
represents a shift 'from Big Oil to Big Shovels', reflecting the substantial expansion in mining
required to support decarbonisation.?’ In a scenario that meets the Paris Agreement goals, their
share of total demand rises significantly over the next two decades to over 40% for copper and
rare earth elements, 60-70% for nickel and cobalt, and almost 90% for lithium.?!

The IEA has identified these minerals as essential components of clean energy technologies,
arguing that achieving global climate targets will require a rapid and sustained increase in their
extraction and processing.”> As these minerals are rare with a low substitutability (meaning few
viable alternatives currently exist for low carbon technologies) they have become strategically
important commodities.*® This strategic importance is reinforced by several material and
geopolitical constraints.** Economically viable reserves are geographically concentrated, many
critical minerals have limited substitutability within existing low-carbon technologies, and global
processing capacity is dominated by a relatively small number of countries.” Together, these
characteristics have heightened concerns over supply security and strengthened the perception of
critical minerals as strategic assets rather than ordinary commodities.?® Their presence within
national territories can signify great economic potential. Many middle to high income regions,

' Tbid

'7 International Energy Agency, The Role of Critical Minerals in Clean Energy Transitions (IEA 2021).
8 Ibid.

1 Ibid.

? Daniel Yergin, The New Map: Energy, Climate and the Clash of Nations (Penguin 2023).

2! International Energy Agency, The Role of Critical Minerals in Clean Energy Transitions (IEA 2021).
22 ibid.

2 Ibid.

# Tbid.

2 ibid

% ibid
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such as the European Union, United States and China, are increasingly viewing critical minerals
as strategic assets necessary for maintaining industrial competitiveness and supporting the
transition to net-zero emissions.”” Consequently, contemporary policy debates increasingly focus
not only on securing access to mineral reserves, but also on developing resilient supply chains
capable of supporting large-scale decarbonisation.” In this sense, the green transition is replacing
dependence on fossil fuels with an increasing dependence upon secure supplies of critical
minerals.” As a result the global demand for these elements is at an all time high.

The rapid expansion of renewable energy, electrification and net-zero strategies therefore
depends upon a corresponding expansion in the extraction and processing of critical minerals.*
As climate policy has become increasingly intertwined with industrial policy and resource
security, these minerals have moved from relatively niche mining commodities to resources of
strategic global importance.®' This changing relationship between decarbonisation and resource
extraction has generated a growing body of scholarship examining how the expansion of mining
should be understood within the broader political economy of the green transition.

2.3 Green Extractivism and Green Capitalism

While dominant policy narratives present expansion for critical mineral extraction as a necessary
for decarbonisation, a growing body of scholarship questions how this expansion should be
understood within the broader political economy of the green transition. This literature is
commonly brought together under the concepts of “green extractivism” and “green capitalism”.
The 21st century has been described as the “era of green extractivism”.*> Green extractivism is
any form of extractive activity that is justified through the need to provide low-carbon
technologies that will solve climate change.*® Rather than rejecting decarbonisation itself, this
literature questions the political and economic assumptions through which the transition is being
pursued. It argues that climate change has become a new rationale for expanding mineral
extraction, allowing activities that might previously have been contested to be reframed as
environmentally necessary.**

The Climatisation of Extractive Industries

7 International Energy Agency, Critical Minerals Market Review 2023 (IEA 2023).

% ibid

¥ ibid

3% International Energy Agency, (n27)

3! International Energy Agency, (n27)

32 Voskoboynik and Andreucc (n2) 809

33 Alexander Dunlap and Jonas Jakobsen, The Violent Technologies of Extraction (Palgrave Macmillan 2020)
3* Voskoboynik and Andreucci (n2) 808.

12



Some authors have termed this the “climatization of extractive industries”.** This is where
sectors such as mining have "co-opted" the discourse of sustainability to pivot and intensify their
activities in the name of decarbonisation.*® In this way, the mining industry positions itself as
instrumental to, and inseparable from, the energy transition.’” In these circles there is no question
as to the validity of extractivism as it is currently practised,*® and in this way the need for
renewable energy infrastructure expands extractive capitalism.*

This argument forms part of a broader critique of green capitalism. Rather than viewing
decarbonisation as a departure from existing economic systems, scholars argue that climate
change has become a new frontier for capitalist accumulation in which renewable technologies,
critical minerals and sustainability itself generate new opportunities for investment, profit and
economic expansion.*” From this perspective, the green transition does not replace extractivism
but re-legitimises it through a new environmental rationale.*!

Green Capitalism and the Appropriation of Nature

Green extractivism is a growing body of scholarship that critiques the practice of appropriating
and exploiting nature under the justification of sustainability.*> As Dunlap and colleagues put it,
“We consider green extractivism to constitute a system of extractive development that harnesses
climate change and other socioecological crises as profit-generating and re-branding
opportunities.” Ramon Grosfoguel describes extractivism as enabled by an attitude of
objectification rooted in racial, colonial and capitalist logics that are justified through ideas of
techno-industrial progress.** This reflects ideas from human ecology in which nature is
understood as humanity's dominion and available for exploitation. It is also reflected in concepts
such as "ecosystem services" and "natural resources", which position nature primarily as a tool
for human use. Dunlap and colleagues argue that this becomes a crucial psycho-social and
ontological condition for legitimising the degradation of ecosystems.*

3% Doris Buu-Sao, Sébastien Chailleux and Sylvain Le Berre, "Ecological Crisis and Green Capitalism: Toward a
Climatization of Extractive Industries?' (2024) 105 Review of Agricultural, Food and Environmental Studies 17-43.
36 Matthew Archer and Filipe Calvao, Sustaining Decarbonisation: Energy Storage, Green Extractivism, and the
Future of Mining (2025) Antipode.

7 bid

3 Eduardo Gudynas, 'The New Extractivism of the 21st Century: Ten Urgent Theses about Extractivism in Relation
to Current South American Progressivism' in Miriam Lang and Dunia Mokrani (eds), Beyond Development:
Alternative Visions from Latin America (Transnational Institute and Rosa Luxemburg Foundation 2011)' 9

% Felix Malte Dorn, Robert Hafner and Christina Plank, 'Towards a Climate Change Consensus: How Mining and
Agriculture Legitimize Green Extractivism in Argentina' (2022) 11 The Extractive Industries and Society 101130.

40 Voskoboynik and Andreucci (n2) 809.

4 Tbid

42 Alexander Dunlap, Judith Verweijen and Carlos Tornel, 'The Political Ecologies of "Green" Extractivism(s): An
Introduction' (2024) 31(1) Journal of Political Ecology 436, 436

“ Tbid 447.

“ Tbid 441.

* Tbid
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Similarly, Shapiro and McNeish argue that extractivism results from a particular ontological
assemblage that separates humans from nature,*® while Chagnon and colleagues describe
extractivism as a complex ensemble of practices, mentalities and power relations that rationalise
socio-ecologically destructive modes of organising life through violence, depletion and
non-reciprocity.”’” Gudynas’ applied these critiques of extractivism and applied them to
neo-extractivism, arguing that it remains intrinsically an appropriation of nature, exploiting what
the land provides in the same way traditional extraction does.*® Lithium extraction therefore
reproduces historical extractive relationships despite supporting renewable technologies.*

From Socio-technical Transitions to Political Economy

Early literature on the green transition was dominated by socio-technical perspectives, which
conceptualised critical minerals primarily as enabling resources necessary for decarbonisation
and technological transformation.”® These approaches largely examine how technological
innovation, institutions and policy can facilitate the transition to low-carbon energy systems,
often treating critical minerals as supply-chain constraints to be managed through innovation,
investment and improved governance.”!

By contrast, political economic perspectives interpret critical minerals as indicative of a broader
reconfiguration of extractive capitalism under the green transition.’* Rather than treating
minerals simply as a technical challenge, these approaches examine how the costs and benefits of
extraction are distributed, how existing global inequalities may be reproduced, and whose
interests continued mineral extraction ultimately serves.™

This shift from socio-technical to political economy perspectives reflects a broader change
within green transition scholarship. Rather than viewing critical minerals solely as inputs
required for decarbonisation, growing attention is being paid to the political, economic and
territorial implications of expanding extraction.”® It is within this latter body of literature that
debates over resource governance, value capture and environmental justice have emerged,

* Tbid.

47 Chagnon C and others, "From Extractivism to Global Extractivism: The Evolution of an Organizing Concept'
(2022) Journal of Political Ecology,

*8 Gudynas (n38) 1.

* Thea Riofrancos, Resource Radicals: From Petro-Nationalism to Post-Extractivism in Ecuador (Duke University
Press 2020)

% Frank W Geels, 'Socio-technical Transitions to Sustainability: A Review of Criticisms and Elaborations of the
Multi-Level Perspective' (2019) Current Opinion in Environmental Sustainability.

3! Frank W Geels, Frans Berkhout and Detlef P van Vuuren, 'Bridging Analytical Approaches for Low-Carbon
Transitions' (2016) 6 Nature Climate Change 576-583.

52 Gavin Bridge and Ludger Gailing, 'New Energy Spaces: Towards a Geographical Political Economy of Energy
Transition' (2020) 52 Environment and Planning A: Economy and Space 1037

53 Peter Newell, Power Shift: The Global Political Economy of Energy Transitions (Cambridge University Press
2021).

34 Bridge and Gailing (n48).
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providing the foundation for the competing governance models discussed in the following
section.”

2.4 Critical Mineral Governance

The previous section demonstrated that the rapid expansion of critical mineral extraction has
become increasingly contested within the literature on green extractivism. The question that
follows is therefore not simply whether extraction should occur, but how it should be governed
and who should benefit from it. Competing governance models offer different answers to these
questions, reflecting contrasting assumptions regarding state intervention, market organisation
and national development. These debates are particularly significant because environmental
justice is shaped not only by environmental impacts, but also by political and economic decisions
concerning resource ownership, value distribution and the purposes extraction is intended to
serve.

Neoliberal Governance

Resource governance of assets that are strategically significant at the global level has often been
characterised by a laissez-faire approach, with deregulation and market liberalisation designed to
attract foreign investment and multinational corporations.* Particularly influential across Latin
America during the 1980s and 1990s, neoliberal resource governance was promoted through
structural adjustment programmes in response to high levels of debt, inflation, and limited
domestic technological and investment capacity.’’ Rather than relying on state ownership and
economic planning, mining and energy industries were privatised and market mechanisms were
used to allocate investment and organise resource development. This approach was underpinned
by the neoliberal principle of comparative advantage, derived from the work of David Ricardo,
which suggests that countries maximise economic welfare by specialising in the goods and
sectors in which they are relatively most efficient.”® Applied to resource-rich economies, this
logic encouraged states to specialise in mineral extraction while relying on international markets
for higher-value manufactured goods. Within this model, the state's primary role was to facilitate
private investment by providing a stable regulatory environment and protecting investor
interests.”® In return, foreign investment was expected to deliver capital, technological expertise,

55 Riofrancos (n49)

% Gavin Bridge, 'Global Production Networks and the Extractive Sector: Governing Resource-Based Development'
(2008) 8(3) Journal of Economic Geography 389, 391

37 Anthony Bebbington, Leonith Hinojosa, Denise Humphreys Bebbington, Maria Luisa Burneo and Ximena
Warnaars, 'Mining and Social Movements: Struggles Over Livelihood and Rural Territorial Development in the
Andes' (2008) 39(6) Development and Change 887, 888

%8 David Ricardo, On the Principles of Political Economy and Taxation (1817).

% Bridge (n56) 394
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employment opportunities, and infrastructure development, thereby stimulating broader
economic growth.®

However, limited state control enabled a huge amount of potential profit to be exported along
with the resources themselves,”" and weak environmental and social regulations allowed for large
scale environmental degradation, exploitation of local labour and conflicts with local
communities.®> Although this approach invigorates resource-rich economies in the short term, in
the long-term critics suggest that it reinforces dependence on volatile commodity markets and
external investment.®

These shortcomings prompted increasing calls for greater state involvement in the governance of
strategically important natural resources, particularly as critical minerals assumed growing
geopolitical and economic importance.*

Resource Nationalism

Resource nationalism has emerged as an alternative to neoliberal resource governance,
advocating greater state control over natural resources and a larger national share of the
economic benefits derived from extraction.® Resource nationalism refers to a governance
approach in which states seek greater sovereignty over natural resources to retain a larger share
of the profits and advance broader national development objectives.®® Governments pursuing this
approach typically employ instruments such as higher royalties and taxation, export controls and
contract renegotiation.” Stevens argues that these interventions are largely pragmatic responses
to changing political and economic conditions rather than expressions of a particular ideology.®®

Mazzucato argues that governments do not simply correct market failures but actively create and
shape markets through public investment, regulation, and mission-oriented innovation.” Within
the critical minerals sector this provides an important justification for greater public involvement
beyond maximising state revenues, positioning governments as active participants in industrial
development and strategic resource governance.”
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Neoextractivism

Governments across the political spectrum have employed large scale extraction and export of
natural resources as a national development strategy.”' Extractivism as an economic development
model has broadly taken two forms under the neoliberal and nationalised governance models.”
Neoliberal extractivism is dominated by private companies, where revenue primarily flows up to
investors and shareholders, resources are exported and involvement of and redistribution through
the state is limited.” This is usually associated closely with the neoliberal governance style but
can occur under other regimes. Eduardo Gudynas identifies a second form of extractive
behaviour that is termed progressive or neo-extractivism.”

Progressive neo-extractivism is a system in which the state is a stronger actor and captures a
larger share of the financial gains through a wider range of activities.” In addition to taxation,
this can include royalties, lease payments or nationalised extractive enterprises. Importantly
these revenues are redistributed through public spending on social programmes and development
initiatives.”® These social welfare programmes help to justify extractive and environmentally
degrading practices which pacifies many members of society and creates social legitimacy.”’
However, Gudynas argues that these redistributive policies simultaneously legitimise
environmentally degrading extractive activities by presenting them as necessary for poverty
reduction and social welfare.” Because these programmes remain dependent upon continuing
extractive revenues, governments themselves become increasingly dependent upon continued
mineral extraction.”

Global Value Chain Logic, Dependency and Centre-Periphery Dynamics

Many Latin American governments have promoted resource nationalism and neo-extractivism as
a means of capturing a greater proportion of the economic value generated from natural
resources and using those revenues to support national development. However, critics argue that
increasing state control over resource revenues does not, by itself, overcome structural
dependency on commodity exports and foreign demand.*
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A growing body of literature argues that resource extraction occupies one of the lowest-value
positions within global supply chains. Global value chain scholars demonstrate that the greatest
economic value is typically captured through downstream activities including processing,
manufacturing, technological innovation, branding and intellectual property, rather than at the
point of extraction, leaving mineral-producing countries with only a small share of the total value
generated.®'

This critique builds upon earlier dependency theory. Prebisch argued that industrialised "core"
economies retain higher-value manufacturing and technological production while
resource-exporting "peripheral" economies remain dependent upon supplying raw materials.
Andre Gunder Frank extended this argument, contending that global capitalism reproduces what
he termed the "development of underdevelopment", whilst Fernando Henrique Cardoso adopted
a more nuanced position, suggesting that development remains possible under conditions of
dependency but is constrained and uneven. Similarly, Samir Amin argued that value is
systematically transferred from the periphery to the core, making critical minerals another
frontier of global capitalist accumulation.®

Consequently, mining often operates as an "enclave economy", in which extraction is spatially
and economically disconnected from the wider domestic economy. While minerals are exported
and profits frequently repatriated to multinational firms, relatively little value is retained through
domestic processing, manufacturing or technological development. This unequal distribution of
value reflects broader patterns of unequal exchange, whereby high-income economies act as net
appropriators of embodied materials, energy and labour from the Global South, reinforcing a
persistent resource drain.®

These structural dynamics are reflected in the literature on the concept of the “resource curse”,
whereby counter to the competitive advantage logic, dependence upon commodity exports
increases vulnerability to price volatility, discourages industrial diversification and concentrates
economic activity within low-value extractive sectors.* Therefore reliance on neo-extractivism
ultimately maintains South America's subordinate position within the global economy despite
increasing state participation.
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To overcome these structural limitations, Prebisch advocated import-substitution
industrialisation, whilst Celso Furtado similarly argued that development requires transforming
productive structures through domestic industrial and technological capacity rather than simply
increasing extraction.® Building upon this tradition, Riofrancos argues that resource nationalism
should encompass more than increasing state ownership or capturing higher revenues. Instead,
she advocates a model of "radical resource nationalism", combining public ownership, domestic
industrial development, democratic participation and environmental justice in order to reshape
how value is created and distributed throughout critical mineral supply chains.®’

2.5 Environmental Justice Approach

Human rights and environmental justice are inseparable, as argued by Pellow, who emphasises
that environmental harms are always also human rights issues, particularly in relation to labour
conditions, community wellbeing, and exposure to environmental risk. Environmental justice
itself emerged from the civil rights movements in the United States in response to environmental
racism and the disproportionate exposure of marginalised communities to toxic waste dumping
in the 1980s. Although initially rooted in struggles against environmental racism, Environmental
Justice has since evolved into a multidisciplinary framework concerned with the equitable
distribution of environmental benefits and burdens, meaningful participation in environmental
decision-making, and the recognition of diverse identities, values and knowledge systems.
Increasingly, the framework has been applied beyond its original United States context to
examine global environmental governance, climate justice and extractive industries, making it
particularly relevant to the study of critical mineral extraction.®®

Following the rapid expansion of critical mineral mining and broader debates around the green
transition in the 2010s, environmental justice scholars increasingly engaged with socio-technical
transition literature, critiquing it for prioritising technological solutions while underestimating
the social, territorial, and ecological harms associated with extraction.®

Although Bullard is credited with establishing the field, it is Schlosberg who provides the most
widely used contemporary framework for environmental justice, moving the concept beyond a
narrow focus on unequal distribution. Schlosberg argues that environmental justice must instead
be understood as comprising three interrelated dimensions: distributional, procedural, and
recognitional justice. Whilst early Environmental Justice scholarship focused primarily upon the
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unequal distribution of environmental harms and benefits, Schlosberg argues that distribution
alone cannot explain why particular communities repeatedly experience environmental injustice.
Instead, unequal environmental outcomes are produced through interconnected processes of
political exclusion, institutional power and cultural misrecognition. His tripartite framework
therefore conceptualises distributional, procedural and recognitional justice as mutually
reinforcing rather than independent dimensions of justice.”

Procedural justice concerns the extent to which affected communities are able to participate
meaningfully in environmental decision-making, including access to information, consultation
processes, free, prior and informed consent, and actual influence over governance outcomes.”
Walker further emphasises that such participation is shaped by institutional arrangements and
broader spatial inequalities, meaning that governance structures themselves often reproduce
uneven power relations.”” In this context, Martin and Wood highlights how procedural justice
failures can reflect the over-representation of Western epistemologies and decision-making
norms in environmental governance.”® Extending this critique, Barca argues that just transitions
must also include workers in decision-making processes, not only local or Indigenous
communities, thereby linking procedural justice to labour politics and the organisation of
production.”

Recognitional justice, drawing on the work of Fraser and further developed within environmental
justice scholarship by Schlosberg, extends beyond participation to examine whether the
identities, cultures, values, and knowledge systems of affected communities are acknowledged
and respected.”” This dimension is particularly significant in contexts involving Indigenous
peoples, where environmental conflicts often reflect fundamentally different ontologies of land,
water, and territory. Recognitional justice therefore highlights that environmental conflict is not
only about access or distribution, but whether different ontologies and knowledge systems are
recognised as legitimate within environmental governance. Many Environmental Justice scholars
argue that recognitional justice forms the foundation upon which meaningful procedural and
distributional justice depend. Communities whose identities, knowledge systems and
relationships with the environment are not respected with full recognition are less likely to
participate as equal partners within governance processes and are more likely to experience the
unequal distributions of environmental benefits and burdens.”
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Finally, distributional justice remains central but is increasingly understood in relation to broader
structural inequalities.”” Here, Martinez-Alier’s concept of ecological distribution conflicts is
particularly relevant, as it emphasises how environmental burdens and resource extraction are
systematically displaced onto marginalised communities and regions.”® This connects closely
with Barca’s argument that the green transition must be understood in relation to historical
inequalities, rather than as a purely forward-looking technological shift.”” Taken together, these
approaches demonstrate that environmental justice is not only concerned with the distribution of
environmental harms, but with the political, cultural, and historical conditions through which
those harms are produced and legitimised.'®

Accordingly, Environmental Justice provides a comprehensive framework for analysing critical
mineral extraction by examining not only how environmental harms and benefits are distributed,
but also who participates in decisions governing extraction and whose identities, values and
knowledge systems are recognised within those processes. As such, it offers an important lens
through which to understand the social and environmental conflicts associated with the green
transition. These concerns intersect with a growing body of scholarship on sacrifice zones,
explored in the following section.

2.6 Sacrifice Zones, Unequal Geographies, Impacts and Territorial Conflicts
Sacrifice Zones and Unequal Geographies

Regardless of whether extractive industries are governed through neoliberal or more
interventionist models, scholars generally agree that large-scale mineral extraction continues to
produce profound socio-environmental consequences. Whilst governance models differ in how
the economic benefits of extraction are distributed, they do not fundamentally eliminate the
environmental transformations associated with mining. As demand for critical minerals has
accelerated under the green transition, a growing body of scholarship argues that these impacts
are increasingly concentrated within particular territories, raising broader questions about the
unequal geographies of decarbonisation.'”!

There are certain areas in the world that are treated as expendable by our economic and political
systems. Areas in which communities bear a disproportionate share of the environmental, social
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and health costs for the benefit of a few. These areas are ‘sacrifice zones’, areas that are
condemned for the sake of private interests or for the sake of curbing climate change on a large
scale. In these zones the human costs are high and residents suffer devastating physical and
mental health consequences and human rights violations as a result of living in pollution hotspots
and environmentally degraded areas.'**

Although sacrifice zones have historically been associated with heavy industry and fossil fuel
extraction, scholars increasingly argue that the expansion of renewable energy infrastructure and
critical mineral mining is creating a new generation of "green sacrifice zones". From this
perspective, the green transition does not eliminate the geographies of sacrifice associated with
fossil fuel extraction but instead reorganises them around new resource frontiers and critical
mineral supply chains.'*

Political ecologists further argue that the environmental costs of extraction are not randomly
distributed but are spatially organised through existing political, economic and historical
inequalities. Rather than being shared equally, the ecological burdens associated with extraction
become concentrated within particular regions, communities and ecosystems, whilst many of the
economic, technological and environmental benefits are realised elsewhere. Consequently, the
green transition reproduces unequal geographies in which the costs and benefits of
decarbonisation are experienced unevenly across space.

104

Many authors suggest that the transition from fossil fuel extraction to critical mineral extraction
creates a new resource frontier of appropriation but does not eliminate the environmental impacts
of energy production, instead reshaping the geographies of extraction and creating new extractive
landscapes. These landscapes are overwhelmingly located within the Global South, where
environmental costs are disproportionately borne by marginalised communities along existing
lines of inequality. Martinez-Alier conceptualises these dynamics as ecological distribution
conflicts, demonstrating how environmental burdens are systematically displaced onto
vulnerable communities. This also reflects broader global political-economic decisions that have
historically justified the outsourcing of environmental harms to the Global South through
economic and racialised logics of development.'®

Environmental and Human Rights Impacts
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In the context of mining, pollution, water contamination, excessive water consumption,
biodiversity loss, ecosystem degradation and landscape fragmentation have long characterised
extractive industries. Green extractivism has therefore inherited many of the socio-environmental
burdens historically associated with conventional extractivism rather than fundamentally
transforming them.'%

It is well established that extractive industries have also benefited from weakened labour,
environmental and territorial regulation. Communities living in mining regions frequently
experience health crises associated with pollution and contamination, alongside food insecurity,
water insecurity, cultural erosion and displacement. Human rights abuses within critical mineral
supply chains may also include exploitative labour conditions, child labour and wages that fail to
lift workers out of poverty. Despite persistent claims that extractive investment promotes
employment and development, critics argue that these benefits are often accompanied by

precarious working conditions and entrenched inequalities, particularly where extraction occurs
within the Global South.'"’

Territorial Conflicts

Beyond environmental degradation, extractive industries fundamentally transform the territories
in which they operate. Large-scale mining projects are frequently located within remote or
peripheral regions, where infrastructure development and resource extraction reshape existing
landscapes and territorial relations. Gudynas argues that extractive activities often replace
diverse local economies with productive export enclaves, appropriating land and exacerbating
poverty amongst surrounding communities. Rather than being integrated into local economies,
these enclaves are primarily connected through transport and energy corridors to international
markets and ports, facilitating the export of resources whilst limiting opportunities for broader
regional development.'*®

Many of these territories are also ancestral homelands of Indigenous peoples. Arturo Escobar
argues that Indigenous communities frequently maintain fundamentally different relationships
with land, water and territory than those assumed within extractive capitalism.'” Land is not
understood solely as an economic resource but also as the basis of cultural identity, spirituality
and community wellbeing.'"® Consequently, conventional economic valuations often fail to
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account for the cultural, spiritual and environmental losses experienced by Indigenous peoples,
who disproportionately bear the costs of mining.

111

From this perspective, extractivism is not only an economic process but also a territorial one. By
appropriating land for resource extraction, mining projects transform existing territorial relations
into capitalist spaces of production, deterring or displacing alternative ways of living and
weakening community ties, regional economies and Indigenous cultures. In some cases, these
processes result in dispossession and forced displacement.

112

Gudynas further observes that extractive enclaves are often characterised by an uneven presence
of the state. Whilst governments may struggle to provide public services or guarantee the rights
of citizens within surrounding territories, they frequently deploy police and military forces to
protect extractive infrastructure and maintain investment security.'?

Many scholars argue that these dynamics reproduce colonial patterns of domination and
constitute new forms of economic imperialism.'"* Violations of human rights committed in the
construction of renewable energy infrastructure have therefore been characterised as forms of
"carbon colonialism" and "green authoritarianism".'""> Rather than representing a complete break
from previous extractive models, critics argue that the green transition risks reproducing
longstanding colonial relationships through new technologies, new resource frontiers and new
forms of environmental sacrifice.

2.7 Literature Gaps

The preceding sections demonstrate that the literature surrounding the green transition, critical
minerals and environmental justice has expanded considerably over the past decade. However,
these bodies of literature have largely developed in parallel rather than in conversation with one
another. Research on the green transition primarily asks what minerals are required to achieve
decarbonisation; governance scholarship asks who should own, control and benefit from those
minerals; whilst environmental justice scholarship asks who bears the environmental and social
costs of extraction. Comparatively little research brings these questions together to examine how
legal governance shapes environmental justice outcomes within the green transition. Scholars
have generated substantial critiques of green extractivism, explored competing models of mineral
governance and developed increasingly sophisticated environmental justice frameworks for
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understanding the unequal social and environmental consequences of extraction. However, these
bodies of literature often remain fragmented.''

This fragmentation is particularly evident within the dominant institutional literature on the green
transition, which continues to prioritise the technical challenge of decarbonisation through
renewable energy deployment, emissions reductions and supply security. Consequently, much of
this literature focuses on demand-side transitions, technological innovation and resource security,
whilst giving comparatively little attention to the supply-side realities of extraction and the
environmental and social consequences required to enable these transitions. As discussed
throughout this chapter, this creates the impression that renewable energy represents a "clean"
transition rather than one that redistributes environmental burdens to new territories. Questions
of extraction, environmental justice and community impacts therefore remain peripheral to many

mainstream discussions of the green transition.'"’

This fragmentation is also reflected within the governance literature. Existing debates have
largely centred upon questions of who should own, control and benefit from critical mineral
extraction, contrasting neoliberal governance with various forms of resource nationalism, state
ownership and neo-extractivism. Whilst these debates provide valuable insights into sovereignty,
industrial policy, value capture and economic development, comparatively less attention has
been paid to whether different governance arrangements actually produce more environmentally
just outcomes in practice. Questions concerning distributional, procedural and recognitional
justice are often secondary to debates surrounding resource control and revenue capture.
Consequently, there remains limited understanding of whether changes in governance models
translate into tangible improvements for the communities and ecosystems most directly affected
by extraction.''®

A further limitation concerns the geographical and epistemological foundations of the literature
itself. Much of the critical scholarship informing this dissertation originates from Latin American
political ecology and development traditions. Rather than treating critical mineral extraction
primarily as a technological or governance challenge, these scholars situate contemporary mining
within longer histories of colonialism, dependency, territorial dispossession and unequal
development. This perspective is particularly significant because it shifts analytical attention
away from questions of technological transition towards questions of power, territory and justice.
However, the literature has also become increasingly self-reflective regarding whose knowledge
is represented within these debates. Gomez-Barris identifies a persistent bias towards documents
produced by international organisations and scholars from industrialised countries, arguing that
Indigenous perspectives, Global South scholarship and feminist and racial analyses frequently
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remain "submerged" within dominant academic and policy debates.!"” Consequently, there have
been growing calls for research that foregrounds knowledge produced within producer countries
and by communities directly affected by extraction.

Finally, whilst existing scholarship has generated compelling critiques of green extractivism and
documented the environmental and social consequences of critical mineral extraction,
comparatively little research has examined whether the legal and institutional frameworks
governing extraction are themselves structurally capable of preventing environmental injustice.
Bastida argues that existing research has paid insufficient attention to the structural limitations of
contemporary mining governance and to how regulatory frameworks might be redesigned to
better integrate environmental protection and the right to a clean, healthy and sustainable
environment within mineral governance'®. Although anti-extractivist scholarship has also
questioned the long-term viability of extractive development, Riofrancos argues that visions of a
"post-extractive society" often remain indeterminate, raising broader political-economic
questions regarding how states might replace mining revenues, diversify their economies and
meet future energy demands. Whilst these debates remain important, they extend beyond the
scope of this dissertation.'!

This dissertation therefore seeks to contribute to the existing literature in four ways. First, it
brings together the previously fragmented literatures on the green transition, green extractivism,
critical mineral governance and environmental justice within a single analytical framework.
Second, it shifts attention away from debates centred solely upon ownership, resource control
and value capture to examine the environmental justice outcomes produced by different
governance arrangements. Third, by drawing extensively upon Latin American political ecology
alongside international legal scholarship, it foregrounds perspectives originating from producer
countries that have often been marginalised within dominant academic and policy debates on the
green transition. Finally, through a case study of lithium extraction in Chile's Salar de Atacama,
it examines the extent to which existing international and domestic legal frameworks are capable
of reconciling critical mineral extraction with environmental justice, thereby contributing to a
more integrated understanding of both the possibilities and the structural limitations of law
within the green transition.

Chapter 3 - Methodology and Analytical Framework

3.1 Research Philosophy and Positionality
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Having established a picture of the current knowledge landscape from different perspectives on
this topic, this chapter explains how I will build an analytical framework capable of addressing
the research question. It outlines the research philosophy, case selection, methods of data
collection and analytical approach used to examine whether existing governance frameworks are
capable of reconciling critical mineral extraction with environmental justice.

Rather than attempting to test a single theoretical perspective, this research adopts an
interdisciplinary approach combining environmental justice, political ecology and legal analysis.
Although debates surrounding capitalism, dependency and development provide the wider
political-economic context, the empirical analysis is principally structured through an
environmental justice framework because it offers a practical means of evaluating how
governance systems distribute environmental harms and benefits, structure participation and
recognise Indigenous rights. These broader theoretical debates are revisited in the discussion
chapter to situate the findings within wider debates surrounding the political economy of the
green transition.

This research is situated within a critical political ecology perspective, which understands
environmental governance as being shaped by unequal power relations and questions
assumptions that technological innovation alone can resolve the climate crisis. Political ecology
provides the overarching philosophical lens through which the political economy of the green
transition is understood, whilst environmental justice provides the principal analytical framework
through which the case study is evaluated. It is informed by scholarship on climate justice,
sufficiency and critiques of extractivism, while recognising the genuine dilemma posed by
critical minerals. Decarbonisation requires substantial quantities of the transition minerals
needed to build, store and convey renewable energy, yet their extraction can reproduce
longstanding patterns of environmental degradation, exploitation and dependency. The purpose
of this research is therefore not to argue against renewable energy or the energy transition itself,
but to examine whether existing governance frameworks are capable of reconciling
decarbonisation with environmental justice.

This interdisciplinary approach also responds directly to the fragmentation identified within the
existing literature. Rather than examining the green transition, critical mineral governance or
environmental justice in isolation, this research integrates these perspectives through a legal
environmental justice framework. In doing so, it moves beyond debates centred on resource
control and value capture and examines whether different governance arrangements produce
tangible environmental justice outcomes for affected communities

3.2 Research Design

27



This dissertation employs a qualitative single-case study of lithium extraction in Chile's Salar de
Atacama. A qualitative approach is appropriate because the research seeks to examine questions
of governance, rights, participation and justice rather than measure causal relationships or
quantify environmental impacts. These questions are embedded within legal frameworks, policy
documents and institutional practices, making qualitative document analysis the most appropriate
methodology.

The research adopts a multidisciplinary approach, drawing upon environmental law, political
economy, anthropology, sociology, environmental governance and environmental science. This
reflects the inherently interdisciplinary nature of environmental justice, which requires
consideration not only of legal rights but also ecological systems, political institutions and social
relations.

The research relies exclusively on documentary analysis. Rather than generating primary data
through interviews, it critically analyses legal instruments, government policy, corporate
disclosures, NGO reports and existing academic research to examine how environmental justice
is constructed and implemented within Chile's lithium governance.

3.3 Case Selection

The Salar de Atacama was selected as a critical case study because it represents one of the
world's most significant sites of lithium production and sits at the intersection of several
contemporary global challenges. Lithium extracted from the Salar contributes directly to battery
production and therefore to international decarbonisation efforts, while simultaneously raising
questions regarding Indigenous rights, water governance, biodiversity conservation and
environmental justice.

The Salar is therefore much more than a mineral deposit. It represents the intersection of global
climate policy, political economy, fragile desert ecology and Indigenous territorial governance.
This makes it particularly well suited to examining whether the green transition is capable of
reconciling climate objectives with environmental justice.

Importantly, the Salar de Atacama was not selected because it represents the worst example of
environmental injustice or human rights abuse. Instead, it was deliberately chosen because Chile
possesses one of the more sophisticated governance systems for lithium extraction. It combines
relatively strong state involvement through resource nationalism, an established environmental
assessment system, internationally recognised Indigenous rights protections through ILO
Convention 169, and extensive integration within global battery supply chains. If Environmental

28



Justice tensions persist under a wide range of governance arrangements, this raises broader
questions regarding the capacity of existing legal frameworks to deliver a just transition
elsewhere.

The case also provides an important Global South perspective. The selection of the Salar de
Atacama also reflects the dissertation's engagement with Latin American political ecology and
scholarship originating from producer countries. Rather than relying exclusively upon
institutional or Global North perspectives, the research deliberately draws upon scholars whose
work is grounded in the social, political and ecological realities of extractive regions. This
approach responds to recent calls to foreground perspectives that have often remained
comparatively underrepresented within dominant international debates surrounding the green
transition.

The selection of this topic was also informed by my previous professional experience as a
journalist covering innovations and solutions to climate change. During interviews with
companies involved in electrification and renewable technologies, discussions surrounding
mineral supply chains were frequently vague or treated as an after thought or distriction from the
decarbonisation narrative. While these observations are anecdotal and do not constitute research
evidence, they informed the development of the research question by highlighting the relative
absence of critical discussion surrounding the extractive foundations of the green transition.

3.4 Data Collection

The dissertation is based entirely upon documentary analysis. Primary sources include
international legal instruments, Chilean legislation, government policy documents,
environmental assessment procedures and corporate sustainability reports published by SQM and
Albemarle. These documents provide the legal and institutional basis through which lithium
extraction is governed.

To complement official sources, the research also analyses reports produced by international
organisations and non-governmental organisations, alongside academic books and peer-reviewed
journal articles spanning environmental justice, Indigenous rights, political ecology,
environmental governance and development studies.

As primary interviews were beyond the scope of this research, Indigenous perspectives have
been incorporated through previously published qualitative research, particularly interviews
conducted by Lorca and Jerez and colleagues, together with reputable news sources which
document community experiences and responses to lithium extraction. Particular emphasis has
also been placed on incorporating scholarship produced by Latin American researchers alongside
reports from Indigenous organisations, local NGOs and previously published qualitative research
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documenting community perspectives. This reflects growing recognition within the literature that
knowledge gathered within producer countries has remained comparatively underrepresented
within dominant international debates concerning critical minerals and the green transition.

To strengthen the credibility of the analysis, evidence has been triangulated across multiple
source types. Comparing legal texts, government documents, corporate reporting, academic
literature, NGO publications and community accounts enables areas of consistency and
contradiction to be identified while reducing reliance upon any single perspective.

3.5 Analytical Framework

The analytical framework is grounded in environmental justice theory. Following Schlosberg,
environmental justice is understood as extending beyond the distribution of environmental harms
to include procedural justice and recognitional justice.These three dimensions provide the
principal analytical categories used throughout the analysis.

Distributional justice examines how the environmental costs and economic benefits of lithium
extraction are allocated. Procedural justice evaluates whether Indigenous communities are able to
participate meaningfully in environmental decision-making, focusing particularly upon
consultation processes, access to information and free, prior and informed consent and access to
seek justice. Recognitional justice considers whether Indigenous identities, governance systems,
cultural relationships with territory and knowledge systems are adequately recognised within
environmental governance.

These analytical categories are then evaluated against the principal legal frameworks governing
lithium extraction: ILO Convention 169, the United Nations Declaration on the Rights of
Indigenous Peoples, the Escazii Agreement and Chile's Environmental Framework Law (Law
19.300). Together these frameworks enable an assessment not only of whether environmental
justice principles are recognised within law, but also whether existing governance arrangements
are capable of delivering environmentally-just outcomes in practice.

3.6 Scope and Limitations

Whilst informed by broader debates surrounding political ecology, post-extractivism and
dependency, the empirical scope of this dissertation is deliberately narrower. Rather than
attempting to resolve wider debates surrounding post-extractivism, degrowth or alternative
models of economic development ,the analysis applies a legal environmental justice framework
to examine whether existing legal and governance arrangements are capable of reconciling
critical mineral extraction with environmental justice and offering recommendations for
strengthening governance where it appears to fall short.
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Several limitations should be acknowledged. Firstly, this dissertation relies exclusively upon
documentary evidence and therefore does not generate original empirical data through interviews
or fieldwork. While community perspectives have been incorporated through existing qualitative
research, direct engagement with affected communities would provide additional insight into
lived experiences of lithium extraction.

Second, the research does not attempt to provide a comprehensive assessment of all dimensions
of mining governance. Due to constraints of scope, the analysis concentrates on environmental
governance, Indigenous rights and resource governance because these themes dominate both the
academic literature concerning the Salar de Atacama and debates surrounding Chile's National
Lithium Strategy. Other important areas, including labour rights, corporate governance,
biodiversity law and wider environmental treaties such as the Convention on Biological
Diversity and the Ramsar Convention, fall beyond the scope of this dissertation.

Thirdly, limitations of space meant that the dissertation was unable to examine the contribution
of mining and critical mineral supply chains to global greenhouse gas emissions in greater depth.
In particular, it does not explore how these emissions are incorporated within Nationally
Determined Contributions (NDCs) under the Paris Agreement. Examining the interaction
between the global climate benefits of critical minerals and the industry's own contribution to
climate change would provide a valuable avenue for future research, particularly in
understanding the relationship between local environmental justice impacts and the global
climate governance objectives that drive increasing demand for transition minerals.

Finally, the governance of lithium extraction in Chile continues to evolve. The analysis reflects
legislation and policy in force at the time of writing, recognising that future political and
technical developments may alter aspects of Chile's resource governance framework.
Consequently, the conclusions should be understood as an assessment of the current governance
landscape rather than a prediction of future policy trajectories.

Chapter 4 - Legal and Policy Frameworks

There are numerous international treaties, protocols, declarations, resolutions and governance
frameworks relevant to the relationship between climate transition, mineral extraction and
environmental justice. However, these frameworks operate largely within separate institutional
systems, with limited mechanisms linking climate governance, human rights protection and
extractive regulation.
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This thesis focuses on the legal frameworks most directly relevant to the analysis of
distributional, procedural and recognitional justice in lithium extraction in the Salar de Atacama:
the United Nations Framework Convention on Climate Change (UNFCCC)'* and Paris
Agreement'? as the foundational climate governance framework; the United Nations Declaration
on the Rights of Indigenous Peoples (UNDRIP)'*; the International Labour Organization
Convention No.169 on Indigenous and Tribal Peoples (ILO 169)'%; the Escazi Agreement'?® on
environmental democracy; and Chilean Law 19.300'%7, Law 20.417'%, Law 20.600'* and
Environmental Impact Assessment System (SEIA).'*°

These frameworks were selected because they represent the multi-level layers through which
lithium extraction is governed. In particular, this thesis refers to the international climate
commitments driving demand for critical minerals, national Indigenous rights, regional
environmental governance, and domestic implementation mechanisms. Other relevant
instruments, including Chile’s Mining Code, Water Code and emerging recognition of the right
to a clean, healthy and sustainable environment, are considered where relevant to specific aspects
of the analysis but are not treated as primary frameworks.

4.1 Climate Governance: The UNFCCC and Paris Agreement

The global expansion of lithium extraction is closely connected to international climate
governance and the transition towards renewable energy systems. The UNFCCC (1992) provides
the foundational framework for international climate cooperation, establishing the institutional
architecture through which states coordinate efforts to reduce greenhouse gas emissions."' The
Paris Agreement (2015), adopted under the UNFCCC framework and entered into force in 2016,
operationalises these commitments through Nationally Determined Contributions (NDCs), which
require states to establish and periodically update their climate targets.'

122 United Nations Framework Convention on Climate Change (adopted 9 May 1992, entered into force 21 March
1994) 1771 UNTS 107.

123 Paris Agreement (adopted 12 December 2015, entered into force 4 November 2016) (2016) TIAS No 16-1104.
124 United Nations Declaration on the Rights of Indigenous Peoples, GA Res 61/295, UNGAOR, 61st Sess, Supp No
49, UN Doc A/RES/61/295 (13 September 2007).

125 Indigenous and Tribal Peoples Convention (No 169) (adopted 27 June 1989, entered into force 5 September
1991) 1650 UNTS 383.

126 Regional Agreement on Access to Information, Public Participation and Justice in Environmental Matters in
Latin America and the Caribbean (adopted 4 March 2018, entered into force 22 April 2021).

127 Law No 19.300 on General Bases of the Environment (Chile, 1994).

128 Law No 20.417 Creating the Ministry of the Environment, Environmental Assessment Service and
Superintendence of the Environment (Chile, 2010).

12 Law No 20.600 Establishing the Environmental Courts (Chile, 2012).

130 Law No 19.300 on General Bases of the Environment (Chile, 1994).

131 United Nations Framework Convention on Climate Change (adopted 9 May 1992, entered into force 21 March
1994) 1771 UNTS 107.

132 Paris Agreement (adopted 12 Dec 2015, entered into force 4 Nov 2016) (2016)TIAS No 16-1104, art 4.
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Although the Paris Agreement is legally binding in relation to procedural obligations, including
submitting NDCs and reporting progress, it does not impose binding emissions outcomes or
provide enforcement mechanisms for failure to achieve targets.'*> More importantly for this
thesis, the climate governance regime remains largely separate from international human rights
governance. While the Paris Agreement recognises human rights in its preamble,'** this reference
does not establish enforceable obligations regarding Indigenous rights, environmental justice or
the impacts of mineral extraction and related supply chains.

Within the current NDC’s, Chile commits to economy-wide greenhouse gas mitigation and a
transition towards a carbon-neutral economy. Although lithium mining is not itself governed by
the NDCs, the transition it promotes has substantially increased demand for critical minerals
required for renewable energy technologies and electric vehicles.'”> However, it does not contain
provisions governing Indigenous consultation, free prior and informed consent, water rights or
the environmental impacts associated with mining."*® This creates a significant governance gap.
International, overarching climate frameworks generate demand for minerals required for
decarbonisation, but they do not directly regulate the social and environmental consequences of
obtaining those minerals."?’

4.2 International Human Rights Instruments
4.2.1. United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP)

The United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP), adopted in
2007, was designed to give a normative framework for Indigenous rights globally.'*® By
establishing shared values and principles, although not legally binding, UNDRIP is an influential
reference point for interpreting Indigenous peoples’ rights to self-determination and identity,
cultural preservation and control over traditional lands, territories and resources.

Articles 25 and 26 recognise the importance of Indigenous relationships with ancestral
territories, while Article 32 establishes that states should consult and cooperate with Indigenous
peoples in order to obtain their free, prior and informed consent before approving projects
affecting their lands, territories and resources.'*’

133 Paris Agreement arts 4 and 13.

13 Paris Agreement preamble.

135 Government of Chile, Nationally Determined Contribution: Updated Nationally Determined Contribution 2020
(Ministry of the Environment 2020). 18-29.

136 Ibid

137 International Energy Agency, The Role of Critical Minerals in Clean Energy Transitions (IEA 2021) 21-39.

138 United Nations Declaration on the Rights of Indigenous Peoples, GA Res 61/295, UNGAOR, 61st Sess, Supp No
49, UN Doc A/RES/61/295 (13 September 2007).

13 UNDRIP arts 25, 26 and 32.
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UNDRIP therefore represents a significant advancement in recognitional justice by framing
Indigenous peoples as rights holders with collective relationships to territory. However, because
it is not legally binding, its ability to constrain state decision-making and accountability
mechanisms remains limited.'*

4.2.2 International Labour Organization Convention No.169 (ILO 169)

The most significant, legally binding international framework governing Indigenous rights is the

International Labour Organization Convention No.169 on Indigenous and Tribal Peoples (1989),
which Chile ratified in 2008.'*!

ILO 169 recognises Indigenous peoples’ cultural, social and spiritual relationships with the lands
and territories they traditionally occupy or use. Articles 13-19 require states to respect and
safeguard these relationships, while Article 6 establishes a duty to consult Indigenous peoples
through appropriate representative institutions whenever legislative or administrative measures
may directly affect them.'*?

Consultations must be undertaken in good faith and with the objective of achieving agreement or
consent.'” However, importantly, the Convention establishes a requirement of consultation rather
than a general right to veto extractive projects. This distinction creates an important legal
limitation which is examined later in relation to procedural justice.'*

4.3 Regional Environmental Governance
4.3.1 The Escazu Agreement

In 2022, Chile ratified the Regional Agreement on Access to Information, Public Participation
and Access to Justice in Environmental Matters in Latin America and the Caribbean, otherwise
known as the Escazi Agreement.'* Escaz establishes obligations relating to environmental
data, public participation, access to justice and protection of defenders of human rights with
respect to the environment.'*

1O UNDRIP (n 1).

14! Indigenous and Tribal Peoples Convention (No 169) (adopted 27 June 1989, entered into force 5 September
1991) 1650 UNTS 383.

12 TLO Convention No 169 arts 6, 13—19.

3 ILO Convention No 169 art 6.

!4 International Federation for Human Rights, Chile: Indigenous Peoples, Lithium Extraction and Human Rights in
the Salar de Atacama (2024) 108-109.

145 Regional Agreement on Access to Information, Public Participation and Justice in Environmental Matters in
Latin America and the Caribbean (adopted 4 March 2018, entered into force 22 April 2021).

146 Escazi Agreement arts 5-9.
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The agreement represents a shift towards environmental democracy, strengthening procedural
rights and promoting greater equality in access to environmental decision-making processes. In
the context of lithium extraction, these provisions are particularly relevant because access to
reliable environmental information and meaningful participation are essential for communities
attempting to evaluate and challenge extractive projects.

However, implementation challenges remain. A recent report by FIMA (Fiscalia del Medio
Ambiente, a Chilean NGO) identified gaps between Escazu’s requirements and Chilean practice,
including barriers faced by vulnerable groups in accessing information and limited protection
mechanisms for environmental human rights defenders.'"’

4.4 Domestic Environmental Governance
4.4.1 Law No. 19.300 on the General Bases of the Environment (1994)

Law No. 19.300 on the General Bases of the Environment forms the cornerstone of Chile's
environmental governance framework.'*® It established the Environmental Impact Assessment
System (Sistema de Evaluacion de Impacto Ambiental - SEIA), through which major extractive
projects, including lithium operations, must undergo environmental review before approval.'®’
The detailed operation of SEIA is governed by the Regulation of the Environmental Impact
Assessment System (Supreme Decree No. 40/2012), which specifies the procedures for
environmental assessment, public participation and project evaluation.'”® SEIA requires projects
to assess not only environmental impacts, such as effects on water resources, biodiversity and
ecosystems, but also relevant social and cultural impacts, particularly where Indigenous
communities may be affected.’”' Companies must identify potential environmental and social
impacts, propose mitigation, compensation and monitoring measures, and comply with the
legally binding conditions contained within their Environmental Qualification Resolution
(Resolucion de Calificacion Ambiental - RCA)."> While Law 19.300 strengthened
environmental oversight and public participation, it remains a mechanism for regulating
extraction rather than determining whether extraction should proceed, with final decision-making
authority remaining with the state.

47 David R Boyd, Visit to Chile: Report of the Special Rapporteur on the Human Right to a Clean, Healthy and
Sustainable Environment UN Doc A/HRC/55/43/Add.1 (2024).

148 Law No 19.300 on General Bases of the Environment (Chile, 1994).

" Ibid.

130 Ministry of the Environment (Chile), Regulation of the Environmental Impact Assessment System (Supreme
Decree No 40, 2012).

15! Ministry of the Environment (Chile), Regulation of the Environmental Impact Assessment System (Supreme
Decree No 40, 2012).

52 Ibid.
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Chapter S - Case Study - Lithium Mining in the Salar de Atacama

5.1 Overview of the Salar de Atacama Ecosystem and Extraction

Chile is one of the largest lithium producers in the world and is part of the Lithium Triangle,
between Salar de Atacama in Chile, Salar del Hombre Muerto in Argentina and Salar de Uyuni
in Bolivia.'>* These three salt flats (salares) contain some of the world's lithium brine
resources,'** with the Atacama producing 70% of the world's lithium produced from brines
making it the largest and most productive lithium brine operation in the world.">

The Atacama is the world’s driest desert and yet, despite this, is home to an unique
hydrologically connected wetland ecosystem.'*® The Salar de Atacama is much more than a
deposit of salt and minerals, it is a combination of underground freshwater aquifers, saline
groundwater, brines, springs, marshes. shallow lagoons and salt crusts. With its exceptionally
lithtum-rich brines and combination of other climatic, geological, geothermal and hydrological
conditions, it is one of the most cost-effective places to mine lithium in the world,'’ ecologically
and economically valuable and at the same time fragile.

The Salar basin is fed by river runoff and snowmelt from the surrounding mountains as well as
rainfall and groundwater.'*® As the water moves through volcanic rock on its way to the basin it
dissolves minerals such as lithium."”” On reaching the basin, the water only has two ways to
leave, through evaporation or the relatively minor process of seeping.'® As the water cannot flow
out, the minerals are increasingly concentrated as water evaporates and minerals are left
behind.'®! This, along with the combination of factors, notably, the absence of contaminants, the
high evaporation rate due to high solar radiation, low levels of rainfall, and aridity makes it
extremely economically valuable as it contains more than 90% of Chile’s lithium reserves.'® It
also makes it extremely hydrogeologically vulnerable. In addition, the Salar suffers an
increasing water deficit as the outflow exceeds the recharge capacity.'®

133 Government of Chile (n135)

134 José Cabello, 'Lithium Brine Production, Reserves, Resources and Exploration in Chile: An Updated Review'
(2021) 145 Ore Geology Reviews 104803.

155 M Alvarez and others, 'Lithium in Chile: Present Status and Future Outlook' (2024) Materials Advances.

13 Mauricio Lorca and others, 'Mining Indigenous Territories: Consensus, Tensions and Ambivalences in the Salar
de Atacama' (2022) 9 The Extractive Industries and Society 101047.

157 Riofrancos, (n46) 38.

158 Mirko van Pampus and others, "Uncertainties in the Debate on the Environmental Impact of Lithium Brine
Extraction in the Salar de Atacama, Chile' (2023) 1 Evolving Earth 100024.

159 Ibid.

10 1bid.

'8! Lorca others (n156)

162 Government of Chile (n153)

19 yan Pampus and others (n 166).
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The most significant effect is at the “mixing zone”, the eastern peripheries of the basin where the
Andean mountains provide rain and snow runoff.'* This source of fresh water to the saline
groundwater combines to form the ideal mix for wetlands and playa lakes (a closed hydrological
system) to form. This in turn has provided the ideal conditions to “sustain a rich biodiversity,
including guanacos, vicufias and llamas, three types of flamingos, migratory (water) birds,
lizards, bats, foxes, various types of rodents and the ostrich-like rhea, some which are unique to

this ecosystem”.'%®

Not only are microorganisms, flora and fauna reliant on this oasis but so are The Atacamefio or
Lickanantay people, the indigenous communities that reside in their ancestral territory in and
around the Salar de Atacama basin.'®® These communities have lived within and adapted to the
hyper-arid conditions over many generations and have built their livelihoods and cultural
practices around scarce water systems, including agricultural oases and high-altitude wetlands.
The water reserves in the Atacama are vital for the survival of these communities.'®’
Anthropological research has confirmed that Atacamefio relationships with their territory are

deeply socially, culturally, and politically complex and rooted in their landscapes and water.'®®

Despite the desert’s harsh conditions, this combination of factors allows for a plethora of life to
exist in the Salar de Atamaca. However, due to rising temperatures associated with climate
change, growing tourism and extensive mining, the water is being removed faster than it is being
“recharged” leading to droughts and environmental degradation.'® Lithium bearing brine
(mineral-rich groundwater) is pumped up and collected in pools where the water is evaporated
off under the desert sun over a period of months to leave concentrated lithium behind. This is
highly controversial in already drought prone areas but it may also alter the delicate balance of
conditions that make the wetlands an ideal site for ecosystems to thrive.'”’ Lithium extraction has
therefore spurred debate as to its environmental impacts as well as Indigenous rights and
participation.'”!

The remainder of this chapter examines how Chile has sought to govern lithium extraction within
the Salar de Atacama. It first considers the governance arrangements through which the state
seeks to capture economic value from lithium production before examining the environmental
monitoring, regulatory and compliance mechanisms intended to safeguard the Salar's ecosystems
and the rights of Indigenous communities.

164 Ibid.

165 yan Pampus and others (n 166) 3.
166 Government of Chile (n153).

197 Ibid.

168 Lorca and others (n156).

1 Ibid.

17 yan Pampus and others (n 166).
"' Lorca and others (n156)
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5.2 Resource Governance: From Neoliberal Status Quo to State—Private Contractual
Extraction Regime (CORFO Governance Model)

Chile’s lithium governance has historically been shaped by a neoliberal model of mineral
development. Following the market-oriented reforms implemented during the Pinochet
dictatorship (1973-1990), Chile’s broader mining sector became characterised by export-led
growth, liberal investment frameworks, and integration into global commodity markets.'” These
reforms fundamentally restructured the relationship between the state and the mining sector,
reducing direct state participation in production while encouraging private and foreign
investment. Although lithium remained legally distinct from most other minerals, its commercial
development took place within this broader neoliberal political economy.'”

Lithium constitutes an important exception to Chile's otherwise liberal mining regime, requiring
special contracts through which the state retained significant control. Most critical minerals in
Chile are governed under the conventional mining concession system whereby a company can
obtain a concession through the court, however lithium is an exception.'™ In 1979, Decree Law
No. 2886 classified lithium as a strategic, non-concessionable mineral reserved to the State. This
meant that specialised authorisation must be obtained through a Special Lithium Operation
Contract (CEOL) or other contractual arrangements administered by the Chilean State. In the
Salar de Atacama these agreements are managed by CORFO (Corporacion de Fomento de la
Produccion - The Chilean Development Agency).!” Extraction and export still happen through
private partnerships but the state retains control over which companies are permitted to extract
and under what conditions.'"

The 1983 Mining Code preserved the existing legal position whereby lithium was a
non-concessionable mineral, while protecting mining rights that had been acquired before the
restriction entered into force. These grandfathered rights enabled certain companies to continue
extracting lithium through special contractual arrangements with the Chilean State.'”’

As a result of this historical and legal framework, commercial lithium production in the Salar de
Atacama has remained concentrated in two companies, Sociedad Quimica y Minera de Chile
(SQM) and Albemarle which operate through agreements with the state and CORFO rather than
conventional mining concessions.'” Albemarle is a North American company and therefore a
foreign investor.'”” SQM, although a Chilean company, is not a state-owned enterprise. It was

172 Thea Riofrancos, Extraction: The Frontiers of Green Capitalism (Allen Lane 2025) ch 1.
173 Thea Riofrancos (n49)

' Government of Chile (n153)

175 Ibid.

176 Riofrancos (n49)

77 Government of Chile (n135 8-10; Riofrancos, (n209) ch 2.

178 Riofrancos (n49)

17 Albemarle Corporation, Annual Report 2024.
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initially founded as state -owned in 1968 but was privatised in the 1980s during the
dictatorship.'® Although Chile based, SQM is now a privately owned multinational corporation
whose largest shareholders include Tiangi Lithium alongside institutional investors.'™!
Albemarle's contract is due to expire in 2043, with the government indicating that future
production will continue under state-led contractual arrangements.'® In 2030 SQM’s current
contract will terminate and the Codelco—SQM partnership (the state-private agreement) will take
its place.'® In practice, this model has produced a dual structure in which firms operate as
primary extractive actors, while the state captures economic value through royalties, lease
payments, taxes and contractual revenue-sharing mechanisms.'®* These long-term contracts
embedded lithium extraction within a legal and institutional framework designed to encourage
private investment by reducing regulatory uncertainty, while enabling the state to specify
production quotas, fiscal terms and environmental obligations.'®* This model enabled Chile to
become one of the world's leading lithium producers and the world's largest producer of lithium
from brines, while generating significant export revenues.'® However successive governments
have continued to rely upon the SQM-Albemarle duopoly and have not had the capacity to
monitor or regulate the sector sufficiently."®” These tensions gradually prompted calls for greater
state participation in lithium governance, laying the foundations for the reforms that followed.'®

5.3 Private Actors Non-Compliance, Corruption and Regulatory Enforcement

Both companies have a history of exploitative practices and what can be considered manipulative
or evasive behaviour in terms of their commitments to social and economical responsibility. In
2014 CORFO opened arbitration against SMQ for underpaying lease rents, breaching lease
agreements and withholding information and later in 2016 filed legal action seeking early
termination of their contract.'® Albemarle has also been involved in contractual disputes with
CORFO concerning the interpretation and payment of royalties under its lease agreement,
although it has been subject to substantially fewer legal proceedings than SQM.'" Additionally,

130 Riofrancos, (n209)

181 SQM, Annual Report 2020 116118 (shareholder structure).

182 Government of Chile (n135)

183 Codelco, 'Codelco and SQM sign partnership agreement to develop lithium in the Salar de Atacama' (31 May
2024).

18 Government of Chile (n135); Riofrancos, (n49) ch 2.

'8 Ana Elizabeth Bastida, 'Redesigning Mineral Regimes to Strengthen the Environmental Rule of Law: A Case
Study on Lithium in Brines' (2024) 33 Review of European, Comparative & International Environmental Law 633,
640-643.

186 Government of Chile (153)

187 Riofrancos (n49)

188 Comision Nacional del Litio, Informe Final (Ministerio de Mineria 2015) 19-34.

18 Sociedad Quimica y Minera de Chile SA, Annual Report 2014 (2015) 117-119; CORFO, 'Corfo inicia nuevo
proceso contra SQM Salar por incumplimiento de Contrato de Proyecto'

190 Corporacion de Fomento de la Produccion (CORFO) and Albemarle Corporation, 'Albemarle and CORFO
Announce Resolution in Chile' (24 January 2019)
https://www.prnewswire.com/news-releases/albemarle-and-corfo-announce-resolution-in-chile-300784005.html
accessed 23 July 2026.
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in 2015 it was made public that SQM had been lobbying the government through illegal political
contributions, through fake invoices as part of a broader scheme to cultivate political influence
and favourable relations with state officials.”! This seriously damaged the company's reputation
and the trust that non-complicit state actors and the public had in the company and in the wider
state-company relationship. The scandal exposed the extent to which private actors could shape
state decision-making, raising broader concerns about regulatory independence and
accountability in Chile's lithium governance.

Regulatory Enforcement

Chile's environmental governance framework extends beyond legislation to include institutions
responsible for monitoring compliance, enforcing environmental obligations and adjudicating
disputes. The following regulatory actions and legal proceedings demonstrate how these
institutions, including the Superintendence of the Environment (SMA), the Environmental
Courts and the Supreme Court, have been used to oversee lithium extraction and provide avenues
through which environmental and Indigenous rights claims can be pursued.

Sanctions

In 2016 the Superintendencia del Medio Ambiente (SMA - Superintendence of the Environment)
opened sanctioning proceedings against SQM Salar for alleged environmental violations,
including over-extraction, inadequate environmental monitoring, submitting incomplete
information and non-compliance with environmental conditions stipulated in the environmental
approval.'”? SQM subsequently proposed a compliance programme valued at approximately
US$25 million.'” Although the SMA approved the programme in 2019, the First Environmental
Court later annulled that approval, finding deficiencies in the regulator's assessment and
requiring the sanctioning process to resume. Proceedings therefore remain ongoing.

1 Riofrancos (n209)

192 Superintendencia del Medio Ambiente, Resolution Rol F-041-2016 (2016); SQM, Annual Report 2017 161-162;
SQM, Sustainability Report 2019 230-231.

19 Reuters, 'Chile regulator charged SQM with overdrawing lithium-rich brine...' reproduced in Inter-American
Development Bank, Environmental, Health, Safety and Social Management of Green Hydrogen in Latin America
and the Caribbean (2023)
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In 2016 and 2017, Direccidon General De Aguas (DGA - Chile’s water regulator) declared the
San Pedro and Vilama River basins exhausted,'**'”” and in 2018 prohibited the granting of new
groundwater extraction rights within the Salar de Atacama basin."*

In 2022, the SMA opened a sanctioning procedure against Albemarle for alleged over-extraction
and failure to comply with an Early Warning Plan and failure to reduce extraction when warning
thresholds had been exceeded."’ The proceedings remain ongoing.

Domestic Lawsuits
Camar Indigenous Community vs CORFO (2018 - 2022)

This lawsuit was particularly significant as the community took the state to the Supreme Court
over claims that the formula CORFO uses to distribute SQM's community contributions among
the eligible Atacamefio communities was unfair.'”® In 2018 The Camar community filed a
constitutional protection action claiming that CORFO's approved formula splits 50% of the funds
equally across all communities, regardless of their proximity to or impact from the mining
operations, that it did not take into account which communities were more affected and did not
meet prior consultation requirements of the ILO 169." The Supreme Court left this pending
until 2022 at which time it ruled in favour of the Camar Indigenous Communities,** that
CORFO must carry out a formal Indigenous consultation process specifically regarding how the
SQM-derived contributions are allocated among communities.””! However, all contributions from
2021 were frozen pending completion of that court-ordered consultation which were concluded
in 2024, unfreezing the contributions.

Peine and Camar Indigenous Communities vs SQM 2019

1% Direccion General de Aguas, Resolucion DGA N° 44, de 13 de mayo de 2016, que declara el agotamiento de la
cuenca del Rio San Pedro y sus afluentes, Provincia de El Loa, Region de Antofagasta. Available via the DGA's
official register. DGA — Declaracion de agotamiento

%Direccion General de Aguas, Resolucién DGA N° 3, de 12 de abril de 2017, que declara el agotamiento de la
cuenca del Rio Vilama y sus afluentes, Provincia de El Loa, Region de Antofagasta.

1% Direccion General de Aguas, Zona de prohibicion para nuevas explotaciones de aguas subterrdneas. DGA —
Zonas de prohibicion

17 Superintendencia del Medio Ambiente, 'Procedimiento Sancionatorio Rol F-018-2022: Albemarle Limitada'
(Expediente SNIFA, initiated 9 March 2022).

19 Comunidad Indigena Atacamefia de Camar con Corporacion de Fomento de la Produccion (CORFO), Corte
Suprema de Chile, Rol No 14.514-2021 (18 May 2022).

19 ibid; Corporacion de Fomento de la Produccion (CORFO), Consulta Indigena sobre el mecanismo de distribucion
de aportes del Convenio CORFO-SQM Salar (2024).

20 Corte Suprema de Chile, Comunidad Indigena Atacamefia de Camar con Corporaciéon de Fomento de la
Produccion (CORFO), Rol No 14.514-2021 (judgment of 18 May 2022).

2! Corporacion de Fomento de la Produccién (CORFO), (n199)
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In 2019 the Peine and Camar Indigenous Communities and the Indigenous Advisory Council of
the Atacameno People challenged the SMA’s approval of SQM;s compliance programme before
the First Environmental Court of Antofagasta. The applicants argued that SQM’s excessive
extraction of lithium-rich brine was disrupting the ecological balance of the Salar de Atacama
and threatening the wetlands, lagoons and water-dependent practices of the surrounding
Indigenous communities.**

The court found that SQM's proposed compliance programme was insufficient because it failed
to demonstrate that the proposed measures could prevent, reduce or eliminate the environmental
harm arising from the alleged breaches. The court said its decision was based on a
“precautionary principle”, emphasising the “particular fragility” of the Atacama ecosystem and
the “high level of scientific uncertainty” surrounding the hydrological behaviour of the Salar de
Atacama. The Court therefore annulled the SMA's approval of the compliance programme and
required the regulator to resume the sanctioning proceedings against SQM.*

Consejo de Defensa del Estado (CDE) & Peine Community vs Albemarle, Minera
Escondida and Zaldivar 2022 - 2024)

In 2022, the Consejo de Defensa del Estado (CDE - Chile’s State Defence Council) filed an
environmental damage action before the First Environmental Court of Antofagasta against
Albemarle, BHP's Minera Escondida and Antofagasta Minerals' Minera Zaldivar.** The CDE
alleged that the defendants had caused serious environmental damage to the Tilopozo aquifer,
adversely affecting local flora and the traditional life systems and customs of the Peine
Indigenous Community. Rather than seeking financial compensation, the action sought
restoration of the damaged ecosystem. In 2024, the parties reached a judicial settlement requiring
restoration of the affected hydrological system, environmental remediation and compensation
measures for the Peine Community.*”®

5.4 Hybrid Resource Nationalism: Chile's National Lithium Strategy and Contractual
Reforms

202 First Environmental Court of Antofagasta, Complaints R-17-2019, R-18-2019 and R-19-2019 (judgment, 26
December 2019); Reuters, 'Chile lithium miner SQM dealt blow by environmental court ruling' Al Jazeera (27
December 2019).

% Ibid.

204 First Environmental Court of Antofagasta, Consejo de Defensa del Estado v Albemarle Ltda, Minera Escondida
Ltda and Compaiiia Minera Zaldivar SpA (settlement approved 2024); Dmitry Akchurin, 'Environmental Justice at
the Environmental Courts? Mining, Socioenvironmental Conflicts, and Environmental Litigation in Northern Chile'
(2023).
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Chile's shift towards greater state participation in lithium governance did not occur through a
single political administration or policy. Rather, it evolved over more than a decade through
successive governments, which responded to mounting environmental conflict, contractual
disputes with lithium producers, public criticism of the existing governance model and growing
recognition of lithium's strategic importance for the global energy transition. Rather than
pursuing outright nationalisation, these reforms progressively increased state control while
maintaining private investment.*"

National Lithium Commission (2014)

Public pressure surrounding lithium governance led the then centre-left government to establish
the National Lithium Commission in 2014. The Commission brought together representatives

from the public and private sectors, international experts and, notably, Indigenous communities,
and was tasked with reviewing the governance of lithium extraction in the Salar de Atacama.?”’

The Commission concluded that, although lithium extraction generated ecological harms and
economic inequalities, it also presented significant opportunities for national development. It
recommended a governance model in which foreign mining companies would make substantially
greater financial contributions to the Chilean state, while those revenues would be invested in
technological innovation and the development of domestic value-added industries beyond raw
mineral extraction. One of its principal recommendations was the creation of a National Lithium
Company to increase direct state participation in the sector, although this has not yet been
established.”®

Contractual Renegotiations (2016-2018)

Following contractual disputes initiated by CORFO against Albemarle and SQM, the companies
renegotiated their exploitation agreements in 2016 and 2018 respectively. The revised
agreements replaced the previous fixed lease payment system with a progressive price-linked
commission structure tied to international lithium prices, substantially increasing the financial
returns payable to the Chilean State. Under the renegotiated contracts, payment rates increased
progressively as lithium prices rose, reaching over 40% when prices exceeded specified
thresholds. The new arrangements have been described by commentators as among the most
demanding fiscal regimes for lithium production globally. 2%

206 Riofrancos (n49)

27 Comision Nacional del Litio, Informe Comision Nacional del Litio (Ministerio de Mineria 2015); Decreto
Supremo No 60, Ministerio de Mineria (2014)

208 Comision Nacional del Litio, Informe Comisién Nacional del Litio (Ministerio de Mineria 2015)

2 Thea Riofrancos, Extraction: The Frontiers of Green Capitalism (Allen Lane 2025) ch 4; Nicolas M Perrone and
Lorenzo Cotula, 'The Governance of Lithium in Chile' (2022) 25 Journal of International Economic Law 148-170
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For SQM, lease payments increased from approximately 5.8% of gross income before
negotiation to a progressive royalty linked to international lithium prices, rising to a marginal
rate of 40% at higher price thresholds. Albemarle's 2016 agreement similarly replaced its
previous fixed payment structure with a progressive royalty ranging from 6.8% at lower lithium
prices to a 40% marginal rate above US$10,000 per tonne of lithium carbonate.*'

The agreements also introduced a range of additional obligations beyond fiscal contributions.
Environmental monitoring and reporting requirements were strengthened, both companies were
required to allocate a proportion of their lithium production to domestic value-added industries at
preferential prices, including discounts of up to 25%, and annual contributions of between
US$12 million and US$15 million were established to support research and development in
lithium technologies, salt-flat ecosystems and clean energy innovation. The agreements further
required both companies to make financial contributions to local and Indigenous communities
through benefit-sharing arrangements (see benefit-sharing below).?!' Collectively, these reforms
marked a significant departure from the earlier contractual model by strengthening the state's
fiscal, regulatory and developmental role without fundamentally altering the public-private
structure of lithium production.?'

National Lithium Strategy (2023)

Building upon reforms initiated by previous administrations, the Boric Administration
announced the National Lithium Strategy in 2023. Rather than representing a complete break
with Chile's existing governance model, the Strategy consolidated an ongoing shift towards
greater state participation in lithium governance while maintaining private investment.?'® It also
proposed the development of domestic value-added industries as a central policy objective,
moving beyond an economic model based primarily on raw mineral exports by expanding
downstream processing and manufacturing within Chile.*"*

Rather than pursuing outright nationalisation, the Strategy proposed a hybrid public-private
partnership model in which state-owned enterprises, particularly Codelco, would acquire
ownership stakes in future lithium projects. It also reaffirmed the government's intention to
establish a National Lithium Company and envisaged greater state participation throughout the

219 Nicolas M Perrone and Lorenzo Cotula, 'The Governance of Lithium in Chile' (2022) 25 Journal of International
Economic Law 148—-170; CORFO, Contrato de Arrendamiento Proyecto Salar de Atacama (SQM, amended 2018);
CORFO, Contrato Especial de Operacion del Litio (Albemarle, amended 2016)

2T CORFO, Contrato de Arrendamiento Proyecto Salar de Atacama (SQM, amended 2018); CORFO, Contrato
Especial de Operacion del Litio (Albemarle, amended 2016); Thea Riofrancos (n209) ch 4.
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213 Gobierno de Chile, Estrategia Nacional del Litio (2023); Riofrancos (n49).

214 Government of Chile, (n 5).
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lithium value chain, including through the planned partnership between SQM and Codelco from
2030 onwards.*"

The Strategy also recognises that Chile's salt flats constitute complex and unique ecosystems,
important water reserves and the ancestral territories of Indigenous Peoples. It identifies
environmental protection, public participation, Indigenous engagement and territorial
development as guiding principles for future lithium governance, while emphasising the
importance of protecting salt-flat ecosystems and their associated water resources.?'®

Although the National Lithium Strategy represents the most ambitious attempt to date to increase
state participation in lithium governance, the future direction of Chile's lithium policy remains
uncertain. President Kast has announced his intention to review elements of the National Lithium
Strategy, including proposals to expand private sector participation and reorganise ministerial
responsibilities affecting mining governance.*”

5.5 Environmental Impacts: Water vs Brine, Environmental Impact Assessments and
Ecosystem Degradation

The Salar de Atacama as a Fragile Hydrological Ecosystem

Due to the particular hyper-aridity of the Salar de Atacama, the local life forms are particularly
adapted and specialised to the extreme water scarcity.?'® This has resulted in minimal resilience
to sudden environmental shocks or alterations in ecosystem conditions.?"” Recharge rates of
water are slow and episodic, spanning thousands of years, so the fragile ecosystems and
biodiversity depend on stable groundwater conditions.??° Unlike many mining regions, the
principal environmental controversy in the Salar de Atacama is not simply the quantity of
freshwater extracted, but the uncertainty surrounding the relationship between freshwater,
subterranean brine systems and the wider salt-flat ecosystem.**!

15 Government of Chile, (n)5; Codelco and SQM, Memorandum of Understanding (2023)

218 Ibid.
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Brines' (2021) 22 Geochemistry, Geophysics, Geosystems €2020GC009345; Miguel Angel Marazuela, Enric
Vazquez-Suiié, Carlos Ayora and Alejandro Garcia-Gil, 'Towards More Sustainable Brine Extraction in Salt Flats:
Learning from the Salar de Atacama' (2020) 703 Science of the Total Environment 135605, 4.

221 Maria L Vera and others, 'Environmental Impact of Direct Lithium Extraction from Brines' (2023) 4 Nature
Reviews Earth & Environment 149,151-158; Miguel Angel Marazuela, Enric Vazquez-Suiié, Carlos Ayora and
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Atacama' (2020) 703 Science of the Total Environment 135605, 2.
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Brine has been found to be extremely important to the stabilisation of the Salar de Atacama
ecosystem.?” Brine, the groundwater beneath the salt crust, and the freshwater that flows from
the Andes combine to create the hydraulically interconnected "mixing zones" or salares (saline
lakes) that support wetlands and lagoons across the Salar de Atacama.”® Saline lakes represent a
striking example of the trade-offs initiated by the development of green technologies. Despite
making up a small proportion of wetlands, saline lakes support globally important aquatic
species, while extractivism potentially threatens more than twenty saline lakes across the
region.”” These salars are not only biodiverse but also provide considerable economic, cultural
and health-related benefits for local communities.**

The ecosystem of the Salar de Atacama and the extreme conditions on the salt flats may also
provide insights into the earliest stages of evolution on Earth.**® Currently, only 7.5% of Chile's
salt-flat area is protected under existing conservation measures, although the National Lithium
Strategy aims to increase this to 30% by 2030.%*’
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Importance in

Salar de

Issue Atacama Comments ['5-]

Water depletion % %%k Kok The central environmental issue. Brine extraction affects groundwater
systems and freshwater availability, although the extent and mechanisms
remain scientifically debated.

Ecosystem % % % ok Impacts on salt flat hydrology, wetlands (bofedales), lagoons,

degradation biodiversity, and species such as flamingos are major concerns.

Indigenous L. 8. 8.8 8 4 One of the defining governance issues. Debates centre on consultation,

community consent, territorial rights, and benefit sharing with Atacamefio

conflict (Lickanantay) communities.

Governance L. 8.8 .8 §%4 Frequently discussed in relation to fragmented regulation, uncertainty

failures over hydrological impacts, transparency, and balancing national
economic goals with local concerns.

Human rights L8 8.6 &% Mainly framed through Indigenous rights, participation, Free, Prior and
Informed Consent (FPIC), cultural rights, and access to water rather than
severe physical abuses.

Community ke There is little evidence of large-scale forced relocation compared with

displacement many open-pit mining projects, although changes to livelihoods and
access to traditional territories are important.

Unsafe working KRy Not a major focus in the Salar de Atacama literature. Chile has

conditions comparatively stronger labour regulation than many major mining
jurisdictions.

Child labour RAASA Sk Essentially not an issue in the Chilean lithium sector. This concern is

much more - ely associated with artisanal cobalt mining in the DRC.

*This chart demonstrated which socioecological issues are more pressing in the Salar de
Atacama. N.b. Produced by ChatGPT after reviewing relevant literature and data.

Water Governance and the Freshwater-Brine Distinction

The environmental impacts of lithium mining in Chile are therefore concentrated around water
depletion and ecosystem degradation.”?® Lithium extraction in the region is structurally

228 Maria L Vera and others, 'Environmental Impact of Direct Lithium Extraction from Brines' (2023) 4 Nature
Reviews Earth & Environment 149.
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dependent on water governance regimes that regulate access to both freshwater and subterranean
brine systems.*”

Water in Chile is governed by the 1981 Codigo de Aguas (Water Code), an outdated regulatory
framework inherited from the Pinochet era that privatised water rights.”° The state over-granted
water rights to corporations, resulting in companies holding more legal rights to water than

citizens.?!

Mining companies in the area have rights to use approximately 10% of available freshwater,
equating to around 240 litres per second, whereas residents have rights to just 2%.%* Although
mining represents a relatively small proportion of Chile's national water consumption, water
demand is concentrated in the water-scarce Antofagasta Region, where competition over limited

freshwater resources is particularly acute.**

However, it should be pointed out that it is not two million litres of freshwater that are
evaporated, it is lithium-rich brine.?** This distinction matters because mining companies argue
that they pump saline groundwater rather than freshwater.”* However, environmental justice
scholars argue that extracting and evaporating brine can still alter the hydrological balance of the
salar, potentially reducing connected freshwater resources, wetlands and lagoons that sustain

Indigenous communities and biodiversity.**

The ambiguous legal classification of brine further complicates this debate. Brine is
geochemically distinct from freshwater resources but functions ecologically as part of the same
hydrological system.”” Under Chilean law, "water" refers to freshwater suitable for human use,
whereas brine, approximately ten times saltier than seawater, is regulated as a mineral resource
under the Chilean Mining Code (1983) rather than as part of the water ecosystem.?**

22 Barbara Jerez, Ingrid Garcés and Robinson Torres, 'Lithium Extractivism and Water Injustices in the Salar de
Atacama, Chile: The Colonial Shadow of Green Electromobility' (2021) 87 Political Geography Political Geography
102382, 3.
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on the Issue of Human Rights Obligations Relating to the Enjoyment of a Safe, Clean, Healthy and Sustainable
Environment, David R Boyd, UN Doc A/HRC/55/43/Add.1 (3 January 2024) para [7].

22 Riofrancos (n) ch 4.

3 Organisation for Economic Co-operation and Development (OECD), OECD Environmental Performance
Reviews: Chile 2024 (OECD Publishing 2024) ch 2 ("Water Management and Policies').
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Consequently, brine extraction is regulated separately through CORFO agreements, which
currently permit extraction of up to 1,600 litres per second.*’

Scientific Uncertainty and Ecosystem Degradation

Brine extraction quotas are based upon hydrogeological modelling because it is impossible to
directly measure ecosystem responses in advance of extraction.”** However, there has been
considerable criticism of this scientific and regulatory gap, as uncertainty remains regarding how
much extraction the ecosystem can tolerate, where ecological tipping points lie, and the
long-term effects of altering the hydrological balance.**' As Vera and colleagues observes,
reliable hydrogeological modelling requires detailed knowledge of the number, distribution and
depth of both freshwater and brine wells. Because each salar possesses distinct hydrogeological
characteristics, findings from one salt flat cannot simply be extrapolated to another.***

Lorca's fieldwork, based on interviews with Indigenous and local community members living in
the Atacama region, provides first-hand accounts of the environmental changes experienced by
those living alongside lithium extraction.?*® Interviewees consistently expressed concern about
water scarcity and increasing signs of environmental deterioration, including declining bodies of
water, changing landscapes, soil salinisation, disappearing local fauna and altered bird migration
patterns.***

[...] with the extraction of thousands of liters of water in the desert, if it doesn’t rain,
there is no water recharge, there is chaos and the animals, the guanacos, began to abort; and if
they gave birth, they abandoned their offspring because there was no food, no water. Nobody
talks about this because here we have big transnational companies and everything is beautiful.
But those of us who live here know what is happening.*®

The lived experience of people in the territory contrasts with other scientific studies. Guzman et
al. (2022), for example, analysed satellite imagery of major lagoon systems between 1986 and
2018 and found that lagoon surface areas remained relatively stable, with no statistically
significant relationship between brine extraction and lagoon surface area decline over that
period.?*® While this challenges the simplified claim that lithium extraction has already dried out

29 Riofrancos (n 78) ch 4.

240 Marazuela and others (n 45) 670.

2 Ibid 679; Vera and others (n56x) 158.

222 Vera and others (n56) 152

2% Lorca and others (n156) 6

24 Ibid.

25 Interviewee in Lorca and others (n156) 7.

6 Javier Guzman and others, 'Evolution of the Surface Area of Critical Lagoon Systems in the Salar de Atacama'
(2022) Remote Sensing
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the lagoons, it does not assess subsurface hydrological changes or wider ecological impacts on
biodiversity and Indigenous livelihoods.**’

Environmental Impact Assessment System (SEIA)

Environmental Impact Assessments constitute the principal mechanism through which the
environmental impacts of lithium extraction are assessed and regulated in Chile. Environmental
approval for lithium projects in Chile takes place through the Sistema de Evaluacion de Impacto
Ambiental (SEIA), administered by the Servicio de Evaluacion Ambiental (SEA). As discussed
in the legal framework, projects likely to cause significant environmental impacts must undergo
environmental assessment before approval **

Within the Salar de Atacama, Environmental Impact Assessments evaluate potential impacts on
groundwater and brine resources, aquifers, wetlands (bofedales), salt-flat hydrology, biodiversity,
endemic flora and fauna, air quality, soil quality and cumulative environmental impacts. They
also assess cultural heritage, Indigenous customs, archaeological and sacred sites and traditional
livelihoods. Indigenous consultation under Supreme Decrees No. 40/2012 and No. 66/2013 is
undertaken through this process where consultation requirements are triggered (see Consultation
section below).*

UN Special Rapporteur's Environmental Findings

In 2023, the UN Special Rapporteur on Human Rights and the Environment, Dr David Boyd,
visited Chile to assess the challenges facing the implementation of the right to a clean, healthy
and sustainable environment. Boyd visited a number of sites, including the Salar de Atacama.*°
Although he did not classify the Salar de Atacama itself as a sacrifice zone, he identified nearby
Calama as one of Chile's environmental sacrifice zones, highlighting the cumulative impacts of
extractive industries across northern Chile. While this designation does not explicitly extend to
the Salar de Atacama, it situated lithium extraction within a broader regional context
characterised by intensive resource extraction.?'

7 Vera and others (n 45) 159

8 Ley sobre Bases Generales del Medio Ambiente (Chile) Ley No 19.300, Diario Oficial, 9 March 1994;
Reglamento del Sistema de Evaluacion de Impacto Ambiental (Chile) Decreto Supremo No 40, Ministerio del
Medio Ambiente, Diario Oficial, 12 August 2013; Servicio de Evaluacién Ambiental (SEA), 'Sistema de Evaluacion
de Impacto Ambiental (SEIA)'.

2 1ey sobre Bases Generales del Medio Ambiente (Chile) Ley No 19.300, Diario Oficial, 9 March 1994;
Reglamento del Sistema de Evaluacion de Impacto Ambiental (Chile) Decreto Supremo No 40, Ministerio del
Medio Ambiente, Diario Oficial, 12 August 2013 arts 85-94; Ministerio de Desarrollo Social, Reglamento que
Regula el Procedimiento de Consulta Indigena en virtud del articulo 6 No 1 letra a) y No 2 del Convenio No 169 de
la Organizacion Internacional del Trabajo (Chile) Decreto Supremo No 66, Diario Oficial, 4 March 2014.

20 United Nations Human Rights Council, Visit to Chile (n35) para 4.
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Boyd also criticised Chile's privatised water rights regime, arguing that the 1981 Water Code and
1980 Constitution allow industrial agriculture and mining to control water resources at the
expense of rural and Indigenous communities.”* He described it as "unacceptable" that mining
companies consume "massive volumes of water" while many rural residents and Indigenous
communities lack reliable access to safe and sufficient water. He further stated that international
human rights law requires water allocation to prioritise human consumption first, ecosystems
second and industry third, a hierarchy that he argued is reversed under Chile's existing water
governance system.?>

5.6 Corporate Environmental Responses

After the SMA initiated proceedings against SQM in 2016 the company expanded its
environmental monitoring systems. SQM now operates a public platform providing information
on brine extraction, freshwater use, hydrological conditions and ecological indicators, and
reports reducing actual freshwater abstraction from its authorised allocation of 240 litres per
second to approximately 120 litres per second across its five active wells in 2023. SQM also
claims that it conducts continuous monitoring of the wider ecosystem factors such as the brine
levels, lagoons, vegetation and flamingo populations, and has developed a hydrogeological
model to support long-term management of the Salar de Atacama ecosystem.*

Unlike SQM, Albemarle’s freshwater extraction rights is only 23.5 litres per second, and states
that less than half of this allocation is currently used. Albemarle has similarly developed
environmental monitoring and efficiency measures linked to its operational agreements and
environmental approvals. The company reports having already achieved its target of reducing
freshwater use by 25% by 2030 (from a 2019 baseline) through efficiency improvements and the
Salar Yield Improvement Project (SIYP). *°

5.7 Expansion through Direct Lithium Extraction

Despite concerns over environmental fragility and impacts, Chile's National Lithium Strategy
seeks a substantial expansion of lithium production through new public-private partnerships and
the deployment of new extraction technologies.”>* Both SQM and Albemarle are investing in
Direct Lithium Extraction (DLE) that will enable them to recover up to around 80% of the
lithium contained in brine, compared to 40-65% under the conventional evaporation-pond

22 Ibid para 31.

23 Ibid para 7.

2% Sociedad Quimica y Minera de Chile SA (SQM), Sustainability Report 2023 (2024); SQM Salar Monitoring
Platform

25 Albemarle Corporation, 2023 Sustainability Report (2024); Albemarle Chile Environmental Information.

%6 Gobierno de Chile, National Lithium Strategy (2023).
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method.”*” Unlike conventional evaporation methods, DLE chemically extracts lithium from
pumped brine before reinjecting the lithium-depleted brine back into the salar, substantially
reducing reliance on large evaporation ponds.**

The primary purpose of DLE is to increase lithium recovery and production efficiency, yet both
companies frame DLE as a sustainable innovation as there are possible beneficial factors for the
local environment, the largest being the retention of water within the hydrological system.” The
companies have committed to "preserve the hydrological and geochemical balance"*® as they
deploy this technology, a voluntary commitment and not a mandated requirement. However,
although DLE has the potential to reduce reliance on evaporation ponds and improve lithium
recovery, its long-term hydrogeological and ecological impacts remain uncertain. Consequently,
while industry presents DLE as a sustainable innovation, its environmental benefits have yet to
be conclusively demonstrated at scale.*!

5.8 Indigenous Connection, Consultation and Conflict

The Indigenous connection with the hydroecological system of the Salar de Atacama extends far
beyond the quantity or chemical composition of water. For the Atacamefio people, territory,
water, wetlands, mountains and salt flats form an interconnected socio-ecological system in
which the physical, cultural and spiritual dimensions of the landscape cannot be separated.
Anthropological research describes water not merely as a natural resource but as a living entity
embedded within reciprocal relationships between people, ancestors and the wider landscape,
with responsibilities of care extending across the territory rather than being confined to
individual water sources.**

For the Atacamefio people, water, or 'puri' in the Kunza language, has a sacred character and is
understood as a living being.**”® The saying "the blood is the water" reflects a holistic
understanding of the hydrological system, whereby groundwater, lagoons, wetlands and surface
waters are viewed as parts of a single interconnected system. Consequently, extraction in one
location is understood to affect the integrity of the whole ecosystem.?** Although communities
hold legal water rights under the Chilean Water Code, many reject the commodification of water
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itself, maintaining that “The waters cannot be traded. Water is sacred. It is powerful, it is life, it is

our vein, it is our blood ..."%%

Local Perceptions on The Green Transition

The indigenous communities, although each holding their own individual opinions, appear from
the interviews to express a viewpoint that is not totally at odds with the global climate narrative.
There are members who welcome technology and appreciate the need to tackle climate change
but they argue that this should not come at the expense of local ecosystems.?* In a BBC News
documentary, the President of the Peine Indigenous Community states “we understand that the
world needs to transform conventional energy into renewable energy... But we also don't want to
be the bargaining chip for that development®®’.

Some express fear for the end of their way of life. “One day it will end... What are people going
to do without water?.”?® While some Indigenous activists like Sonia Ramos argue that extraction
is "destroying a place far more valuable than the lithium".>* The global paradox of the
distribution of benefits and burdens is front of mind for many. Fabiola, a local biologist
rhetorically asks, “Who are the electric cars going to be for? Europeans, Americans, not for
us”.?”® Some may be hopeful that technologies like Direct Lithium Extraction might be the
short-term answer but are skeptical of these being deliverable at speed and with efficacy and
question potential effects on the ecosystem.?”" Others suggest that there should be a greater
connection with Indigenous people who understand the landscape.?’

The Council of Atacameifio People

Consejo de Pueblos Atacamefios (The Council of Atacameino People - CPA) emerged in 1992 as
a co-ordinating platform to gather authorities on traditional beliefs and customs, and community
leaders from the villages surrounding the Salar de Atacama, with the aim of expressing a single
‘Indigenous voice’ for their political and cultural claims.?”? However, confrontation with mining
and other interests bubbled to the surface, with resource protection particularly water high on the
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agenda.’™ The attempted unification has also generated tensions among communities with
different approaches and opinions to feel unrepresented and conflicts over the benefits and costs,
and disagreements around inclusion and exclusion.”

Benefit-Sharing

Lithium revenues from royalties and taxes flow into the Chilean treasury and contribute towards
social spending on education, infrastructure and public services. However this money is typically
distributed across the country and is not specifically reserved for lithium-affected
communities.?’® Instead, the principal mechanisms through which Atacamefio communities
receive direct economic benefits arise from company-specific agreements negotiated with
CORFO and Indigenous communities during the renegotiation of the lithium contracts.””” These
arrangements pre-date Chile's 2023 National Lithium Strategy, which retained rather than created
this model of benefit-sharing.?’

Both Albemarle and SQM have formal benefit-sharing agreements with Atacamefio
communities, but these are structured completely differently, which makes comparison difficult.
Albemarle's first attempt goes back to 2012, when its predecessor, Rockwood, signed an
agreement with the Peine community.”” This was followed by a broader 2016 Cooperation,
Sustainability and Mutual Benefit Agreement with the CPA as a whole. Under this agreement,
Albemarle commits a fixed 3.5% of sales from its Chilean lithium and potassium operations to
community-selected projects.?® Around 80 projects have been reported to date including a
photovoltaic plant, drinking water and sewerage infrastructure, public lighting, community
centres, and around 500 scholarships.?®!

SQM's arrangement works differently. Rather than allocation a fixed percentage, its CORFO
contract commits it to community investment funded through its own set of formulas.**> SQM
frames its approach around "shared value creation" through dialogue, long-term relationships,
and participation in community development programmes.*** Gonzalo Guerrero Yamamoto,
Chairman of the SQM Board states “We have made a contribution to each of the territories where
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we are present, which has allowed us to generate shared social value with all of our stakeholders
in Chile and the world”.”* SQM reports more than 70 community programmes in 2024, spanning
education, culture and heritage, training and local development, and support for community
infrastructure and social programmes.

Based on publicly reported figures for 2024, Albemarle's contractual commitment of 3.5% of
revenue would amount to approximately US$29.1 million, whereas SQM reported US$24.9
million in community investment related to its Salar de Atacama operations.?®® Although these
figures suggest broadly comparable levels of investment, they are derived from different
reporting frameworks and therefore cannot be directly compared. Together, these agreements
represent the principal mechanisms through which economic benefits from lithium extraction are
transferred directly (or indirectly in the case of investing in social programmes and
infrastructure) to Atacamefio communities.?*®

Consultations

Before the ILO Convention 169 companies negotiated in an informal way, usually through
bilateral conversations with individual community presidents rather than with all the
communities of the CPA.?*" This was "understood as a non-binding 'good neighborly' action," not
as binding consultation.”® After the ILO 169 came into force in Chile and conflicts intensified,
SQM strengthened its environmental and community relations structures while Albemarle hired
a consulting firm for an environmental impact study and procedures around consultations were
formalised.*®

Indigenous consultation became formally embedded within the Sistema de Evaluacion de
Impacto Ambiental (SEIA), Chile's environmental impact assessment system under Supreme
Decrees No. 40/2012 and No. 66/2013%°, Under this framework, consultation is triggered when
an individual mining project is submitted to the state for environmental approval, and Atacameio

communities are asked to submit observations that the developer is required to respond to®".

%4 SQM, Integrated Report 2024 (2025).

5 Albemarle Corporation, 2024 Sustainability Report (2025); SQM, Integrated Report 2024 (2025).

% CORFO, Contrato de Arrendamiento Proyecto Salar de Atacama (2018); CORFO, 'CORFO and Albemarle Sign
New Agreement for the Exploitation of Lithium in the Salar de Atacama' (2016).

87 Sally Babidge, 'Indigenous People, Mining and the Possibilities of Procedural Justice in Chile' (2019)
International Journal on Minority and Group Rights.

28 Tbid

2% Tbid

20 Decreto Supremo N° 40/2012, Ministerio del Medio Ambiente, Chile; Decreto Supremo N° 66/2013, Ministerio
de Desarrollo Social, Chile.

»! Servicio de Evaluacion Ambiental (SEA), 'La Consulta Indigena en el SEIA' (Revista Tus Novum, n.d.); Ley No
19.300 sobre Bases Generales del Medio Ambiente; Decreto Supremo No 40/2012.
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Consistent with ILO Convention 169, Chilean law obliges the state to make “good-faith efforts”
to reach agreement with consulted communities.”®* However as long as the process meets the
conventions standards, consent does not need to be reached for approval to be granted nor does it
give indigenous communities decision-making or veto power over project approvals.*”® Despite
this consent not being required however, an analysis of official Servicio de Evaluacion
Ambiental (SEA) data by Silva Valenzuela and Jara-Villalobos found that 72.3% of Indigenous
consultation processes conducted through the SEIA system resulted in either full or partial
agreement with the communities consulted.***

Both companies have also provided ways for community members to participate actively in
monitoring and dialogue.” Albemarle organises joint monitoring missions with community
representatives,””® whilst SQM has similar arrangements with local community groups, setting up
technical working groups with specific communities.*”’

Anthropological studies similarly indicate that consultation and negotiation processes do occur in
practice.””® The CPA claims to speak for all 18 member communities, but in practice negotiates
selectively, which has spurred some communities to constitute themselves independently in order
to negotiate their own terms.?”” This fragmentation was made visible in the 2023 Codelco-SQM
transition (the state-private sector coalition proposed in the National Lithium Strategy).>* The
alliance was announced before any formal Indigenous consultation had taken place, with
consultation only initiated in 2024 after the agreement had already been confirmed®”'. In protest,
CPA-led communities established roadblocks at Salar de Atacama operations though these were
called off partly due to internal divisions within the CPA itself over how to respond.*”* The 2026
"Salar Futuro" deal with SQM has produced a similar dynamic, again fracturing Indigenous
communities rather than unifying them around a shared position®”

UN Special Rapporteur Indigenous Rights Findings and Recommendations

»2 Indigenous and Tribal Peoples Convention, 1989 (No 169), art 6.

23 JLO Convention No 169 arts 6-7; Decreto Supremo No 66/2013.
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The UN Special Rapporteur on the Rights of Indigenous Peoples concluded that, despite Chile's
Indigenous legislation, limited progress has been made in restoring Indigenous lands and waters
while extractive activities continue to expand. During his visit to the Atacama region, the
Rapporteur identified shortcomings in the provision of information, participation in
decision-making and the implementation of free, prior and informed consent for Indigenous
peoples affected by mining and renewable energy projects. He recommended that Chile ensure
that FPIC is respected, that Indigenous peoples participate effectively in decision-making, and
that benefits from development are shared equitably. The Rapporteur further emphasised that a
human rights-based approach is a legal obligation of the Chilean State and is essential to
achieving socially and environmentally sustainable development.***

Chapter 6 - Analysis: Environmental Justice and the Limits of
Governance

6.1 Environmental Justice

The key analytical question is whether current governance frameworks merely manage the
impacts of extraction or whether they possess sufficient authority and enforcement capacity to
prevent environmental injustices from occurring in the first place. Although international
environmental and human rights frameworks establish wide-ranging protections for biodiversity,
water resources and affected communities, significant questions remain regarding their
effectiveness in governing large-scale extractive activities at regional and local levels.

Building on this foundation, I will assess the legal frameworks that I have identified for this
thesis and will analyse whether they are sufficient to meet the three key environmental justice
criteria, these being distributional, procedural and recognitional justice for Indigenous
communities, with respect to the lithium extractive industry in the Salar de Atacama.

6.1.1. Distributional Justice

Distribution of Harms

Distributional Justice is concerned with how burdens and benefits are distributed throughout
society.’”” From the evidence presented in the case study above, there are multiple levels of
distributional imbalance with respect to harms that are caused locally. There is some intervention

39 United Nations Human Rights Council, Visit to Chile (n 45) para 60.

395 Benjamin K Sovacool, The Routledge Handbook of Energy Security (or whichever Sovacool environmental
justice source you have used consistently).

57



from the state on a national level, including water rights, extraction quotas, consultation
requirements and compensation requirements, however these mitigate and manage the
downsides, as opposed to eradicating damage altogether.’®

On the community level there is an unequal distribution of harms between groups, leading to
inter-community tensions and community fragmentation. The harms are experienced locally,
whilst the benefits - these being renewable energy and electrification - are being reaped
elsewhere. The UN Special Rapporteur, Boyd, viewed the Salar de Atacama as a site of profound
distributive injustice, where the ecological and social burdens of the "green" transition are
concentrated on marginalized Indigenous populations.*”’

Although this region is not a legal designation with respect to sacrifice zones, and therefore is
presently without statutory criteria, it could be argued that the Salar de Atamama constitutes a
sacrifice zone.”® There have been cases where the companies have been required to restore the
ecosystem.’®” However, lack of scientific evidence or in-depth studies to date means that the
local environmental effects of brine extraction and large-scale evaporation may be altering the

ecological balance, but long term studies on, for the flamingo population, are not yet available.*'

Communities have formed protests seeking to halt mining expansion on the basis of “the
injustice of sacrificing marginal, ‘forgotten corners’ of the world to power a transition to ‘green’
forms of energy in the global North”.>'! These residents see themselves as “the bargaining chip
for [global energy] development”,*'? being put at risk of environmental sacrifice for the “lithium
fever” of the Global North,*"* described in the literature as ecological unequal exchange.*'*

Distribution of Benefits

3% T ey No 19.300 sobre Bases Generales del Medio Ambiente; Decreto Supremo No 40/2012; Indigenous and
Tribal Peoples Convention, 1989 (No 169); CORFO, Contrato de Arrendamiento Proyecto Salar de Atacama (2018).
37 Human Rights Council, Report of the Special Rapporteur on the Rights of Indigenous Peoples, José Francisco
Cali Tzay: Visit to Chile UN Doc A/HRC/55/43/Add.1 (2024).

3% David R Boyd, Paying the Price: The Human Cost of Environmental Harm (UN Special Rapporteur, 2024);
Alexander A Dunlap, 'Love the State, but Hate (Neo)Colonialism? Discussing Sacrifice Zones and (Green)
Colonialism in Political Ecology' (2026) 13 Geo: Geography and Environment €70069.
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Whilst mining revenues for Chile flow directly to the treasury and are distributed across Chile,
specific benefits for affected communities can be found in the renegotiated contracts with SQM
and Albemarle. Both of these benefit-sharing requirements come from the contracts rather than
any general mining law or direct statutory royalty deriving from lithium extraction. The National
Lithium Strategy did not create a Canadian-style Indigenous benefit-sharing law where

communities automatically receive a fixed percentage of mining revenue. *'°

Company sustainability reports confirm that contributions are indeed being made, but their
sufficiency remains difficult to assess. SQM discloses that its community contribution payments
have repeatedly fallen short of the provisioned amounts, and research and development
provisions have not been paid since 2018.7'° Albemarle's figures raise even harder-to-resolve
problems. Since the vast majority of its reported Chilean revenue is an internal transfer price to
its own US parent company, and there is no way to independently verify whether its actual

reinvestment rate is higher or lower than the company’s headline 3.5% commitment suggests.*'’

SQM's disclosures show a persistent gap between provisioned and disbursed community
contributions. There is zero disbursement every year since 2018.%'® This is a shortfall that
pre-dates and is therefore not explained by a court-related freeze. Separately, a portion of
SQM-derived community funds has also been held up by a genuine governance dispute: a 2022
Supreme Court ruling found CORFO had failed to properly consult communities on the
distribution formula for a related fund, freezing roughly US$28.9 million until a court-ordered
consultation concluded in 2024.*"” Whether these two gaps are fully or partially the same pot of
money is not established from public sources. Taken together, they show that both corporate
non-delivery and state/regulatory dysfunction are contributing to a persistent shortfall between
what communities are promised and what they actually receive.

Given this gap between disclosed commitments and verifiable delivery, it is unsurprising that
community members hold varying views and express feelings of being short-changed, ‘paid oft”
or misled. These programmes are intended to create shared social value with the communities
and to mitigate some of the harms and conflicts through compensation and development. Yet
some members see them as derisory or insufficient,” while others are disillusioned, questioning
whether the state will be able to prevent potential ecological destruction. They see themselves as
paying the price of extraction. One of Lorca's interviewees expressed the belief that
compensation is an “opportunity cost” for what some perceive as the inevitable drying up of the

315 Gobierno de Chile, Estrategia Nacional del Litio (Gobierno de Chile 2023).
316 SQM, Integrated Report 2024 146-149.

317 Albemarle Corporation, 2024 Sustainability Report 54-58.

318 SQM, Integrated Report 2024 148.

319 Corte Suprema de Chile, Judgment Rol No 23.566-2022 (2022).

320 Bastida (n23)
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salt flats, and that communities should squeeze what compensation they can, while they can.**!
Babidge similarly argues that indigenous communities should not just be “minor” partners in
agreements as they are the ones which have the most at stake.**

This dynamic has been theorised in increasingly critical terms. Lorca frames these agreements as
a form of social licensing, in which corporate-community deals allow companies to effectively
"buy" local acceptance for continued operations.*” Dunlap goes further, describing such
programmes as "acceptance technologies" or instruments of "coercive pacification" that actively
incentivise communities to accept the trade of natural resources for money or the promise of
development and community resources.*** Gundermann and Gobel (2018) offer a more measured
reading, situating these agreements within a corporate logic of "shared values," in which
companies distribute a share of their gains to reduce friction with local communities; crucially,
they also note that communities bring their own strategic agenda to these negotiations, seeking to
maximise bargaining power and steward mining activity on their own terms.**> Even allowing for
this agency, many critics remain sceptical that these arrangements represent any genuine
redistribution of power, viewing them instead as a mechanism for co-opting community
leadership within a fundamentally unequal relationship.**

Although the idea of compensation and consultation is to reduce the objections that the local
communities have towards the mining companies, this can cause both inter- and intra-community
conflicts as some communities benefit more than others and different communities choose to
negotiate community-corporate relationships in different ways. The Camar Indigenous
Community lawsuit against CORFO illustrates this, as the case disputed that CORFO was not
taking into account distributions of harms when distributing benefits. This case pitted the
southern communities, which felt more directly affected, against the other communities, creating
tensions at the local level that subsequently escalated the case to the Supreme Court.**’

Unequal compensation can lead to unequal bargaining power and to community fragmentation,
involving conflicts over territory and or even around “indigenousness”.**® Many theorists have
argued that compensation is not the same as consent or full buy-in and that this tension between
economic incentives and the protection or loss of territory causes a “functional dualism”,
meaning that community members begrudgingly accept compensation whilst holding

32! Lorca, and others (n156) 18

322 Babidge (n287) page.

32 Lorca to others (n156) 18.

32 Dunlap (n43) 441
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anti-mining sentiments.**’ Others claim that cultural and ecological values should not be
reducible to financial compensation.**® Compensation can feel coercive, a means of pacifying
resistance. Jerez and colleagues argue that the "developer pays" model in the Salar de Atacama
results in a "colonial shadow," where Global North companies pay small royalties or

compensation to make "invisible" the massive ecological destruction of "water mining".*'

Overall, governance has improved in terms of securing and redistributing some economic
benefits since the contracts were renegotiated, however these are still deeply contested as to their
sufficiency, intention and effectiveness. Some argue that they are a coercive attempt to continue
to concentrate environmental burdens disproportionately among Indigenous communities
surrounding the Salar de Atacama.**? Distributional injustice arises because the benefits of
lithium extraction benefit shareholders and national economies, while the risks of water
depletion and ecological change are experienced disproportionately by local Indigenous
communities who depend on these fragile water systems. Therefore, a lithium project generating
national revenue may still be considered unsuccessful if it causes irreversible ecological damage

or undermines Indigenous territorial rights.***

6.1.2 Procedural Justice

Procedural justice is arguably the strongest of the three dimensions of environmental justice in
the Salar de Atacama, because formal mechanisms of participation have expanded more
significantly than the mechanisms for redistributing benefits, authority or recognition. Compared
with earlier periods of lithium governance, Indigenous consultation has become institutionalised
through ILO Convention 169, Chile's SEIA process and participatory monitoring arrangements.
Nevertheless, participation remains constrained by legal, epistemic (knowledge gathering,
validating and sharing), and political inequalities that limit Indigenous influence over extraction
decisions.***

Institutionalised Consultation

The requirement for consultation stems from the adoption of the ILO Convention 169 and cannot
be directly attributed to the change from a neoliberal to more state-led governance model.
However it could be argued that resource nationalism has expanded the governance arena in
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which consultation occurs, through increased state oversight. Many see this as a significant
improvement from informal arrangements to institutionalised consultations, dialogues and shared
monitoring procedures within environmental governance.”®® According to Chile's Environmental
Assessment Service (SEA), 72.3% of Indigenous consultations conducted through the SEIA
system have resulted in agreements.**®

Consultation vs Consent

Despite these improvements, many critics see this process as insufficient, pointing out that
consultation does not equate to consent. The United Nations Department for the Rights of
Indigenous Peoples (UNDRIP) establishes Free Prior and Informed Consent as the normative
benchmark, but as this is a declaration (not a treaty like ILO 169), it is not legally enforceable.
This creates a gap between the strongest normative standard (FPIC) and the strongest
enforceable standard (ILO 169 consultation).**’

Chile's consultation framework therefore meets an important international, procedural obligation
but does not fully satisfy the stronger normative expectations associated with FPIC. Consultation
processes are sometimes presented as if they constitute FPIC, even though communities retain
limited influence over the final decision.™® As Riofrancos argues, communities may therefore be
extensively consulted while remaining unable to prevent extraction from proceeding.’* Formal
participation consequently may not eliminate or change the structural power dynamics between
Indigenous communities, mining companies and the Chilean state.**’

Invited Participation

Consultation occurs within a governance framework where lithium extraction has already been
established as a national strategic priority, that is, as part of the broader political and economic
strategy. Consequently, consultation does not necessarily allow Indigenous communities to
decide whether lithium extraction should take place. Instead, Indigenous communities are invited
to shape implementation and advocate for less harmful and more favourable local outcomes, but
not to determine the project's legitimacy. **!
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Dunlap has termed this “invited participation”, where the scope of debate is constrained to
mitigation measures, monitoring and compensation rather than the project’s fundamental
existence.* This creates a form of participation without equivalent decision-making authority,
where communities can influence the conditions of extraction but not the broader development
pathway. **

Delayed Consultation

The 2023 Codelco-SQM alliance further illustrates the procedural limitations of consultation.
The partnership was publicly announced on 27 December 2023, before any formal Indigenous
consultation had taken place, with consultation only commencing in 2024 after the agreement
had already been confirmed.*** **This sequencing prompted rare community road blockades in
the Salar de Atacama as consultation cannot be considered "prior" when it followed, rather than
informed, a major strategic decision.**®

Scientific Expertise and Access to Information

Even when communities are formally included in consultation processes, meaningful
participation depends upon access to knowledge, expertise and the capacity to contest scientific
claims. Under the Escazu Agreement, the communities have access to environmental impact
assessments, technical reports, environmental monitoring data, and consultation documents
which are held by the state. The state guarantees access to the information held by public
authorities, and to make details on proposed projects publicly available. **” **However, these are
required to be commissioned and funded by the companies planning the extraction. This means
that the benefitting companies hold a “research monopoly” where they can considerably
influence the production of knowledge. As Jasanoff argues, scientific knowledge is shaped by
decisions about research questions, methodologies and the selection of experts. Consequently,
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companies largely determine the scope of investigation, the evidence collected and the impacts
prioritised within environmental assessments. **

In addition, although environmental information is publicly available under the Escaz
Agreement, this information is usually in the form of highly technical and complex documents
that indigenous communities may lack the specialised expertise to interpret. As one community
informant explained “they give you a book you don't understand”. *** On the other hand, mining
companies have access to consultants, engineers, lawyers and other highly-trained experts in the
key fields of knowledge and experience.

Uncertainty Around Complex Ecosystems

In the Salar de Atacama, uncertainty exists around groundwater connectivity, aquifer recharge
rates and cumulative and long-term ecological impacts. Although companies and regulators rely
on technical models to evaluate risks, these models cannot fully eliminate uncertainty or
determine what level of ecological change is acceptable. Funtowicz and Ravetz termed this as
“post-normal science', where decisions may be made despite uncertainty. Decisions are not
necessarily scientifically based but are assessed according to the risks, existing studies and
understandings are given authority.*”' The precautionary principle is rarely applied in favour of
advancing with the best model available and responding to changes as they arise. Chilean
regulators allowed extraction to continue subject to monitoring, contingency plans and adaptive
management through a programme of compliance. **?

Privileging one interpretation of information over another highlights the unequal power
dynamics embedded in the environmental assessment system. The International Federation for
Human Rights (FIDH) also found that right to consultation is limited to projects with “significant
impact” which means that many projects impacted are not even considered worthy of
discussion.’> This raises questions about who qualifies to decide what "significant impacts”
constitute and the knowledge that is used to arrive at that conclusion. This also highlights the
case-by-case approach taken by the state and the companies.
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Recent consultation processes surrounding the Codelco-SQM partnership and the Salar Futuro
agreement further demonstrate how consultation can produce fragmented rather than collective
forms of governance. Rather than constituting a unified FPIC process, consultation in the Salar
de Atacama increasingly resembles a landscape of bilateral agreements negotiated between
individual communities and companies.

From an environmental justice perspective, the central issue is therefore not whether consultation
occurs, but whether Indigenous communities possess meaningful influence over decisions
affecting their territories, livelihoods and cultural relationships with land. Chile's governance
model has significantly strengthened procedural inclusion through ILO Convention 169 and
consultation procedures within environmental governance. However, these mechanisms remain
limited because they prioritise consultation over consent, provide unequal access to expertise and
retain decision-making authority within state and corporate institutions.

Overall, Chile's procedural framework demonstrates significant progress compared with purely
extractive governance models. Instruments such as SEIA, Escazi, and ILO Convention 169 have
expanded access to information, consultation, and participation. However, these mechanisms
remain limited in their ability to alter the underlying distribution of decision-making power.
Participation generally occurs within a framework where lithium extraction is already prioritised
as a national strategic objective. Therefore, procedural safeguards may improve the legitimacy of
extraction without necessarily preventing the conditions associated with environmental injustice.

6.1.3 Recognitional Justice

Recognitional justice examines whether the communities’ identities, values, knowledge systems
and relationships with nature are respected within environmental governance (Fraser;
Schlosberg). For Indigenous peoples, environmental conflicts are not solely disputes over
resources but also over the legitimacy of different ways of understanding land, water and
territory. ***

Recognition of Indigenous Relationships with Nature

Indigenous understandings frame the Salar's waters as part of an interconnected socio-ecological
system with profound spiritual, cultural and material significance. *** The hydrological system is
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inseparable from the communities and species it sustains “water and land are life. The waters
cannot be traded. Water is sacred. It is powerful, it is life, it is our vein, it is our blood ...” **® is
a living element embedded within reciprocal relationships between people, territory and
non-human life rather than a separate object that can be managed independently.*’ Critically,
water and brine are seen as part of the interconnected Salar water system. However the state and
the extractive companies do see brine and water as distinctly different, legally defining brine as a
"mineral" rather than water and the lithium within it as a strategic resource. ***Jerez and
colleagues view this as a scientific and legal distortion that obscured the need for formal

oversight of large-sale water evaporation. **

Schlosberg argues that environmental justice requires recognition of diverse relationships with
nature as not just a cultural preference but a fundamentally different understanding of the human
-environment relationship. **From this perspective, extracting lithium cannot be understood
solely as the removal of a mineral but as altering relationships that sustain both ecological and
cultural life. By legally defining brine as a mineral rather than as part of an interconnected
hydrological system, Chilean resource governance privileges an extractive understanding of the
Salar while marginalising Indigenous understandings of water as a living and culturally
embedded entity. **!

The lack of state recognition of the hydro-social complexity of the salt flat waters constitutes one
of the biggest controversies around lithium mining. ** This distinction is also evident in the legal
claims brought by Indigenous communities, which have focused less on access to water itself
than on the health and integrity of the Salar ecosystem as a whole.**Rather than framing harm
solely in terms of water quantity or quality, these challenges reflect concerns over the disruption
of an interconnected ecological and cultural system. ***From a recognitional justice perspective,
the conflict is therefore not simply over access to water but a wider dispute over ecosystems’
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which might become institutionalised within Chile's lithium governance. ***The Chilean state has
increasingly recognised Indigenous people, but it has not equally recognised Indigenous ways of
knowing nature or water. **°

Recognition of Cultural Values

Within Chile's SEIA process, Environmental Impact Assessments (EIAs) do not assess only
environmental impacts but also consider potential effects on Indigenous cultural heritage,
traditional livelihoods and ways of life. *’Consultations are required under the ILO 169 if these
types of impacts are deemed likely to be affected directly.**® This represents an important
improvement in the recognition of Indigenous cultural rights within environmental governance.
However, as impact assessments are designed to identify and evaluate discrete impacts through
measurable indicators, they are less able to capture relational, spiritual and cumulative
dimensions of cultural significance. **Cultural relationships with water, territory and identity
cannot always be translated into quantitative metrics or standardised assessment criteria.’’® As
Schlosberg argues, environmental justice requires recognition of diverse relationships with
nature rather than reducing them to technical variables within environmental management.
Consequently, although Indigenous cultural values are formally acknowledged within the SEIA
process, they are interpreted through scientific and legal frameworks that are not developed on
Indigenous terms. Following Fraser, *”' this represents only partial recognition, as Indigenous
worldviews are incorporated into decision-making without being afforded equal authority in
determining how impacts are defined or evaluated.

Recognition of Indigenous Knowledge

As discussed above, communities can access information but have unequal access to scientific
expertise. EIAs are structured through methodologies that originated from Western scientific
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traditions. Just as the Indigenous communities may lack the skills to interpret this knowledge, so
do the dominant institutions lack the understanding needed to incorporate Indigenous knowledge.
Fricker terms this “hermeneutic inequality”, whereby dominant institutions lack the interpretive
capacity to evaluate Indigenous forms of knowledge. This results in a crude translation of one
form of knowledge to another rather than an alternative framework that evaluates knowledge on
its own terms. *72

Communities possess valuable ecological knowledge but do not hold equal status with scientific
institutions to have this knowledge formally recognised. Whyte argues that this knowledge is not
simply supplementary, local observations but a complete and sophisticated environmental
governance system founded upon reciprocal relationships and environmental stewardship.
However as the SEIA lacks an interpretive framework for this knowledge, it is therefore
overlooked and subordinated to hydrological modelling. This creates a form of epistemic
injustice, whereby Indigenous knowledge is formally invited into consultation yet remains
subordinated to scientific expertise considered more authoritative within environmental
assessment procedures.

From Recognition to Authority: The Limits of Indigenous Recognition in Resource
Governance

Although frameworks such as ILO Convention 169 represent an important shift towards
recognising Indigenous peoples as rights holders rather than merely stakeholders, the translation
of these rights into practice remains limited. Indigenous communities are recognised as
possessing collective, cultural, territorial and consultation rights; however, these rights are
frequently operationalised through procedural mechanisms of consultation rather than through
decision-making authority or shared governance.

Therefore, this reflects a broader tension identified within Indigenous experience and
scholarship, where state recognition can acknowledge Indigenous difference while continuing to
operate within state-defined frameworks of legitimacy and authority. *”* As Borrows argues
through the concept of legal pluralism (overlapping legal systems), Indigenous legal orders
represent distinct areas of governance, knowledge and relationships that cannot be incorporated
into existing state structures without altering underlying power relations. *"*In the context of
lithium extraction in the Salar de Atacama, this creates a tension between two governance

372 Miranda Fricker, Epistemic Injustice: Power and the Ethics of Knowing (Oxford University Press 2007) 147-75.
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systems attempting to coexist but operating according to different understandings of authority,
evidence and acceptable harm. The central question therefore becomes not only whether
Indigenous worldviews are recognised within governance frameworks, but whose worldview
ultimately determines what forms of development are considered legitimate, whose knowledge is
valued, and who has the authority to define and accept the environmental consequences of
extraction.

6.2 Legal Frameworks Sufficiency

The previous sections have demonstrated that distributional, procedural and recognitional
injustices persist in the Salar de Atacama despite the existence of an improving legal and
governance framework. This is particularly significant because Chile has transitioned away from
a purely neoliberal extractive model towards a more interventionist, resource nationalist
approach.

However, while these developments represent progress, they have not been sufficient to deliver
comprehensive environmental justice. Existing legal frameworks have improved recognition of
Indigenous rights, increased procedural safeguards and strengthened environmental oversights to
limited degrees, but they largely regulate the conditions under which extraction occurs rather
than fundamentally transforming who has authority over extraction, how environmental risks are
distributed, or whose knowledge determines acceptable levels of harm.

6.2.1 Legal Progress: strengthening rights, participation and environmental governance

There have undoubtedly been significant advances in the legal and policy landscape governing
lithium extraction in Chile. The ratification and implementation of ILO Convention 169 has been
particularly important in recognising Indigenous peoples as collective rights holders rather than
simply as affected individuals. Through its requirement for prior consultation, ILO 169 has
provided Indigenous communities with a legally recognised role in decisions affecting their
territories and has become an instrument cited in Chilean Supreme Court decisions. Similarly,
the Escazi Agreement represents an important development in environmental democracy by
strengthening access to environmental information, public participation and access to justice.
These mechanisms address some of the procedural exclusions that previously characterised
environmental decision-making in extractive economies.

At the domestic level, Law 19.300 on the Environmental Framework and the Environmental
Impact Assessment System (SEIA) have improved transparency and oversight by requiring
projects to assess environmental consequences before approval and providing avenues through
which citizens can challenge decisions.
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However, these developments should not be attributed solely to Chile’s shift towards resource
nationalism. Many of the most significant legal changes, including the ratification of ILO
Convention 169 in 2008 and later the Escazi Agreement, emerged from broader international
and regional movements towards recognising Indigenous rights and environmental participation.
It must be noted that even after ILO 169 entered into force, lithium extraction continued within a
model largely characterised by private investment, export-oriented development and state
facilitation of extraction.

Chile’s National Lithium Strategy moves towards greater state involvement and public
participation, and the strategy marks a shift in who governs and benefits from lithium extraction.
However, this shift has primarily transformed questions of ownership, value capture and state
oversight rather than fundamentally altering the justice experienced by affected communities.
Resource nationalism has changed who captures economic value from lithium, but it has not
necessarily changed who bears environmental risk or who possesses meaningful authority over
extraction decisions.

6.2.2 Structural Legal Gaps Limiting Environmental Justice
Procedural Justice: consultation without consent

The most significant procedural limitation within the current framework is the gap between
consultation and consent. Although ILO Convention 169 provides important recognition of
Indigenous participation, its binding requirement is consultation rather than free, prior and
informed consent (FPIC). This distinction is fundamental. States retain the ability to approve
extractive activities where consultation has occurred, even where communities continue to
oppose the project.

This is not simply a failure of implementation but a structural failure of the legal framework
itself. Corporate sustainability reporting and state communication can use language that blurs the
lines.

UNDRIP provides a stronger normative standard by recognising Indigenous peoples’ right to
participate in decisions concerning resource development. However, its non-binding nature
significantly limits its ability to constrain state action. This creates a central contradiction within
international Indigenous rights law: the strongest articulation of Indigenous self-determination is
often the least legally enforceable.

Recognitional Justice: recognition without authority
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Similar limitations emerge in relation to recognitional justice with improved recognition of
Indigenous identity, cultural rights and the importance of Indigenous participation. However,
recognition has largely occurred through consultation processes rather than through recognition
of Indigenous communities as autonomous political actors with authority over territorial
decisions.

This distinction is particularly important in the Salar de Atacama, where Indigenous
communities possess complex relationships with land, water and ecosystems that do not
necessarily align with the assumptions contained within environmental assessment processes.
While SEIA has improved the consideration of environmental impacts, it remains dependent on
technical expertise and institutional knowledge systems that privilege scientific and corporate
assessments over Indigenous ecological knowledge.

The Escazi Agreement improves access to information and participation, but it does not
fundamentally transform whose knowledge is considered authoritative or who determines
acceptable levels of environmental change.

Distributional Justice: regulating harm rather than preventing sacrifice zones

The limitations are perhaps most visible in relation to distributional justice. Environmental
assessments such as SEIA are useful regulatory tools because they identify potential impacts and
establish mitigation requirements. However, they are primarily designed to assess individual
projects rather than address cumulative ecological pressures or broader questions of how
environmental benefits and burdens are distributed.

This creates a significant gap between regulatory approval and environmental justice. A project
may comply with legal requirements while still producing socially contested outcomes. The
concept of sacrifice zones highlights this limitation. There is no legal framework that explicitly
permits the creation of sacrifice zones, but equally there is no comprehensive legal protection
preventing communities from becoming disproportionately exposed to the environmental costs
of national or global development strategies. The closest protection is the emerging recognition
of the right to a clean, healthy and sustainable environment. This right represents an important
normative shift by recognising that environmental integrity underpins the enjoyment of human
rights, particularly for communities whose livelihoods and cultures are deeply connected to
ecosystems.

However, despite its growing recognition, this right has not yet fundamentally constrained
lithium extraction or prevented ecological degradation in the Salar de Atacama. Instead,
environmental rights have primarily strengthened procedural expectations rather than established
enforceable limits on extraction itself. This raises a broader question about whether current legal
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frameworks are capable of preventing green sacrifice zones where decarbonisation objectives
continue to prioritise mineral extraction.

The persistence of sacrifice zones demonstrates the difference between formal equality before
the law and substantive environmental justice. While legal frameworks may recognise that
everyone possesses a right to a healthy environment, economic development objectives continue
to create flexibility where environmental harms are justified as necessary for broader societal
goals. The same tension is now visible within the green transition, where activities framed as
necessary for climate mitigation may reproduce patterns of environmental inequality historically
associated with fossil fuel extraction.

6.2.3 International Governance Gaps and the Challenge of a Just Transition

A further limitation is that existing international legal frameworks were not designed specifically
for the contemporary context of critical mineral extraction. ILO Convention 169 predates the
lithium and electric vehicle boom by decades, while UNDRIP and other Indigenous rights
instruments were not developed with energy-transition mineral demand in mind. As a result,
existing standards are being retrofitted onto a rapidly expanding extractive sector characterised
by new challenges, including water-intensive brine extraction in fragile desert ecosystems.

Furthermore, international climate governance and human rights governance remain largely
separate systems. The Paris Agreement acknowledges the importance of human rights in climate
action, but does not create binding obligations requiring states to ensure that decarbonisation
strategies comply with environmental justice principles. Conversely, human rights institutions
increasingly recognise climate change as a driver of rights violations, but lack direct authority
over climate policy decisions. This creates an accountability gap where human rights impacts
arising specifically from climate transition strategies remain difficult to challenge.

One explanation for this gap is the perceived tension between human rights protections and the
urgency of climate action. Stronger requirements for Indigenous consent, for example, could
potentially delay or prevent extraction of minerals considered essential for renewable energy
technologies. Some policymakers and scholars therefore argue that flexibility is necessary to
ensure a rapid transition away from fossil fuels. However, others argue that this framing falsely
presents climate action and human rights as competing objectives. As Boyd argues, a transition
that undermines fundamental rights risks reproducing the very inequalities that environmental
justice seeks to address.*”

375 United Nations Human Rights Council, Visit to Chile: Report of the Special Rapporteur on the Issue of Human
Rights Obligations Relating to the Enjoyment of a Safe, Clean, Healthy and Sustainable Environment, David R
Boyd, UN Doc A/HRC/55/43/Add.1 (3 January 2024) paras 4448, 83—86
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Similarly, scholars have argued that climate governance has frequently prioritised technological
solutions, market mechanisms and economic growth over questions of equity and justice. Within
this context, weakening human rights protections to accelerate mineral extraction risks creating a
transition that is environmentally sustainable in its objectives but unjust in its implementation.

Overall, existing legal frameworks have advanced environmental justice by creating important
protections for Indigenous participation, improving transparency and strengthening
environmental governance. They represent a significant improvement compared with earlier
extractive governance models. However, they remain insufficient to deliver a genuinely just
transition because they primarily operate within, rather than challenge, the political economy of
extraction.

Chile’s resource nationalist approach has strengthened state control and value capture, but it has
not transformed the underlying power relations that determine whose interests shape lithium
development. Consequently, injustice in the Salar de Atacama demonstrates the limits of legal
reform when extraction remains structurally prioritised as necessary for economic development
and global decarbonisation. A just transition therefore requires not only stronger legal
protections, but a deeper reconsideration of who decides, who benefits and who bears the costs
of the transition itself.

6.3 Recommendations for Governance

The analysis demonstrates that existing legal frameworks have generated important advances in
Indigenous recognition, environmental governance and public participation. However, they
remain insufficient to deliver environmental justice because they primarily regulate the impacts
of extraction rather than transform the distribution of power, authority and environmental risk. A
just transition therefore requires moving beyond managing extraction towards governance
systems that embed human rights, ecological limits and meaningful community authority at the
centre of decision-making.

Establishing binding corporate accountability for transition minerals

A first priority should be the adoption of a binding UN treaty on business and human rights,
incorporating a specific annex addressing extractive industries within the climate transition.
Existing frameworks, including the UN Guiding Principles on Business and Human Rights,
provide important standards but remain voluntary and lack effective enforcement mechanisms.
This creates a significant accountability gap in global mineral supply chains, where corporations
benefit from transition demand while environmental and social costs are concentrated locally.
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A minerals-specific framework should establish binding obligations relating to Indigenous rights,
cumulative environmental impacts and corporate responsibility throughout supply chains. This is
particularly important because existing legal instruments were not developed for the
contemporary expansion of critical mineral extraction and are being applied retrospectively to a
rapidly changing sector.

Strengthening FPIC and moving beyond consultation

The most urgent procedural reform is closing the gap between consultation and consent. As
demonstrated in the Salar de Atacama, ILO Convention 169 has strengthened Indigenous
participation but does not provide communities with a decisive role in extraction decisions.
International standards, including UNDRIP, ILO 169 and the UN Principles to Guide the Critical
Mineral Transition, increasingly recognise free, prior and informed consent (FPIC) as essential to
respecting Indigenous peoples as rights holders rather than merely stakeholders.

A stronger framework should therefore require consent for projects affecting Indigenous
territories, rather than relying primarily on consultation. This would address the current situation
where communities can participate in decision-making processes but ultimately lack authority
over whether extraction proceeds.

However, meaningful FPIC requires more than stronger legal wording. Current consultation
processes often reproduce power inequalities because corporations and states define the terms of
engagement. As Deva and Anand argue, a more transformative approach would reverse this
relationship by allowing rights holders to design and control consultation processes, with
companies participating within frameworks established by communities themselves. This would
shift consultation from a procedural obligation towards genuine Indigenous self-determination.

Recognising Indigenous governance and knowledge systems

Strengthening procedural rights must also involve a deeper approach to recognitional justice.
Existing frameworks increasingly recognise Indigenous identity and cultural rights, but often
stop short of recognising Indigenous peoples as governance actors with legitimate authority over
their territories. As Anaya argues, Indigenous peoples’ rights are fundamentally connected to
self-determination, not simply participation within state-defined processes.

Future governance models should therefore move towards co-governance arrangements where
Indigenous governance systems and ecological knowledge are recognised as equally legitimate
alongside state institutions and scientific expertise. This is particularly important in contexts such
as the Salar de Atacama, where Indigenous relationships with water and ecosystems extend
beyond the technical categories used within environmental assessment processes.
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Establishing ecological limits and cumulative impact governance

A further reform is moving beyond project-based environmental assessment towards governance
frameworks capable of addressing cumulative ecological harm. Current systems such as SETA
are valuable for identifying individual project impacts, but they are less capable of assessing
whether the overall scale of extraction is compatible with ecological integrity.

Future frameworks should incorporate legally enforceable ecological limits, particularly in
fragile ecosystems where scientific uncertainty remains significant. Independent hydrological
monitoring should replace systems where companies are central producers of knowledge about
their own environmental impacts. Monitoring should also integrate Indigenous ecological
knowledge alongside Western scientific methodologies.

This reflects Funtowicz and Ravetz’s concept of “post-normal science”, which argues that where
decisions involve uncertainty, complexity and high stakes, knowledge production should involve
an “extended peer community” rather than relying exclusively on technical experts. Such an
approach would create more legitimate and democratic environmental governance.

Ensuring distributional justice through benefit sharing and rights-based climate
governance

Addressing distributional injustice requires moving beyond compensation towards meaningful
benefit-sharing arrangements negotiated with affected communities. Although Chile’s resource
nationalist approach has increased state involvement and value capture, communities closest to
extraction continue to experience environmental risks without equivalent decision-making
power.

Benefit-sharing mechanisms should therefore be developed collaboratively with communities
and recognise that financial compensation cannot substitute for ecological degradation or loss of
territorial authority. Communities should be treated as partners in governance rather than
recipients of economic benefits.

More broadly, climate policy requires a rights-based approach that ensures vulnerable
communities do not bear disproportionate costs in the transition. As Boyd argues, climate action
and human rights should not be framed as competing objectives. Similarly, Gonzalez highlights
that climate governance has often prioritised economic growth and market-based solutions over
questions of justice and equity. A genuinely just transition must therefore ensure that
decarbonisation does not reproduce the inequalities associated with previous extractive systems.
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Creating stronger international accountability mechanisms

Finally, the fragmentation between climate governance, human rights governance and extractive
regulation requires institutional reform. One potential approach would be a new international
body under joint UNEP and Human Rights Council oversight with a mandate to assess
cumulative harms within transition mineral supply chains. Crucially, this mechanism should
allow affected communities to trigger investigations directly rather than relying solely on states.

Such an institution would address a key weakness in the current system: although international
frameworks recognise environmental and Indigenous rights, enforcement remains fragmented
and dependent on domestic political will.

Realising the right to a clean, healthy and sustainable environment also requires an ecosystemic
approach to governance. As Bastida argues, environmental rule of law requires redesigning legal
institutions so that decisions balance development objectives with ecological integrity and
meaningful participation. *’°This represents a shift from viewing environmental protection as a
procedural requirement towards understanding it as a fundamental condition of legitimate
governance.

The reforms required for a just transition therefore extend beyond strengthening existing legal
protections. While consultation rights, environmental assessments and corporate responsibilities
are important advances, they remain insufficient without a redistribution of decision-making
authority and recognition of ecological limits. The challenge is not simply making extraction
more sustainable, but transforming the legal and institutional structures that determine who
decides, who benefits and who bears the costs of the transition. Without such transformation,
green extractivism risks reproducing existing patterns of inequality under the justification of
climate action.

Chapter 7 - Discussion

7.1 Introduction

The Analysis demonstrated that Chile's transition towards greater state involvement in lithium
mining has improved environmental regulation and expanded opportunities for Indigenous
participation. However, environmental conflicts and inequalities continue. This chapter considers
what these findings reveal about the relationship between “green” extractivism, governance and
environmental justice. It argues that while governance reforms have made efforts to change the
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management of lithium extraction, they are restricted in the capacity to reconcile increasing
demands for lithium on the world market with the principles of environmental justice.

7.2 Has the move towards Resource Nationalism Improved National Development in Chile?

The findings indicate that Chile's shift towards resource nationalism has strengthened some
opportunities for justice compared with the previous neoliberal model.””” Through the
renegotiation of contracts with SQM and Albemarle, the introduction of progressive royalty
arrangements and the National Lithium Strategy, Chile has increased state revenues and opened
doors to shaping the future of the lithium sector.’”® These reforms demonstrate that governance
choices can influence how the benefits of extraction are distributed, supporting resource
nationalist arguments advanced by scholars such as Mazzucato and Stevens.*”

While the state now retains a larger share of mining revenues, it is still the higher-value activities
such as battery manufacturing and technological innovations that currently take place outside
Chile.**® As a result, the country continues to occupy a predominantly upstream position within
global lithium supply chains.*® This reflects many of the structural constraints and issues
identified by supply-chain theorists.**?

While Chile has demonstrated that governance reforms can influence the developmental
outcomes of extraction and exert limited controls on privately-held companies, the following
sections examine whether these same reforms have been equally successful in advancing
environmental justice.

7.3 Governance Law and Environmental Justice

The analysis demonstrates that Chile's evolving legal and governance framework has produced
meaningful improvements across the three dimensions of environmental justice. Stronger
environmental regulation, expanded Indigenous consultation and increased state oversight have
created a more accountable governance system than that which existed under earlier neoliberal
approaches. These developments suggest that legal reform has been effective in improving the
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governance of lithium extraction, highlighting some of its most significant injustices and corrupt
practices.

However, the findings also demonstrate that these improvements have been uneven and not
especially effective. Procedural justice has advanced most significantly through the
institutionalisation of consultation processes and shone a light on the need for transparency, yet
Indigenous communities continue to exert only limited influence over strategic decisions
concerning whether and how extraction proceeds.*®* Similarly, while recognitional justice has
improved through greater acknowledgement of Indigenous rights, state institutions and the
private operators, Albemarle and SQM, continue to define the legal and scientific frameworks
within which Indigenous knowledge and lived experiences are recognised.’® Distributional
inequalities also remain, with environmental risks requiring much greater degrees of state-led
intervention if future outcomes for biodiversity and other environmental factors are to be
predicted.’® As long as expanding extraction remains central to both economic development and
climate policy, governance reforms alone are unlikely to remove the tensions between
decarbonisation and ecological protection.

7.4 Rethinking Green Extractivism: Lessons from the Salar de Atacama

The Chilean case offers many insights into contemporary debates surrounding green extractivism
and the pursuit of a ‘just transition.” Green growth narratives present critical minerals such as
lithium as an environmental necessity, enabling the decarbonisation required to meet
international climate commitments.**® While the findings of this thesis do not challenge the
importance of critical minerals in reducing reliance on fossil fuels, they do demonstrate that
decarbonisation cannot be equated with environmental justice and the opposite may apply.**” The
purpose of extraction has changed, but many of the inequalities associated with extractive
development remain.

Critics of green extractivism argue that the green transition can reproduce historical patterns of
resource extraction and colonialism under a new environmental rationale.*®® The transition
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towards renewable energy therefore requires not only technological change but also continued
attention to questions of justice, power and governance.’®

These findings also contribute to debates surrounding radical resource nationalism. Riofrancos
argues that achieving a more just form of extraction requires moving beyond greater state
ownership. She proposes “democratic control over natural resources”, where decisions about
how raw materials are extracted, processed and use are made collectively by the people, rather
than by private corporations, state ‘elites’ or global capitalist markets. Local sovereignty and
what she terms “true democracy” require economic and environmental freedom and the power to
say “No”. **° Strengthening co-governance and community decision-making would be an
important step beyond conventional resource nationalism.

Research suggests that existing legal frameworks are more effective at improving the conditions
under which extraction takes place, and much less focussed on the scales of power that can tip
whole communities into environmental injustice. Instruments such as ILO Convention 169,
UNDRIP and the Escazi Agreement have strengthened participation, transparency and
accountability, but they have not fundamentally redistributed decision-making with respect to
lithium mining development and its impacts.*"

Riofrancos observes that whilst anti-extractivist scholarship has been highly effective at exposing
the environmental and social injustices associated with extractive development, it has been
considerably less successful in articulating politically and economically viable alternatives to
resource-dependent economies. ***Questions surrounding how states would replace mining
revenues, what industries could substitute mineral exports, how future energy demands would be
met, and how producer countries could participate in the global economy remain only partially
answered. The findings of this thesis reinforce the importance of these debates. Whilst existing
legal frameworks can improve the conditions under which extraction occurs, they appear far less
capable of addressing the structural political and economic forces that continue to drive
expanding demand for critical minerals.

Chile's legal reforms have undoubtedly delivered tangible improvements, for instance in access
to information and share of voice. However, many of these processes are not protected by law
and the deep, structural inequalities that exist in the Salar de Atacama region suggests that legal
reform alone is unlikely to eliminate the tensions between economic development, Indigenous
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rights, and ecological protection. The fragmented frameworks and pressures from the Global
North’s consumer and corporate markets are creating and compounding a wide range of issues.

7.5 The Limits of Governance within an Extractive Economy

The findings of this thesis show that the challenges associated with lithium extraction in Chile
are not solely the result of weak national governance or inadequate legal frameworks. Rather,
they reflect the structural tensions that emerge when an economic model continues to depend
upon expanding resource extraction.*”> While Chile has strengthened environmental regulation,
increased state involvement, and broadened the opportunities for Indigenous people’s
participation, these reforms have not eliminated the conflicts associated with lithium
development in the Salar de Atacama. The scale of extraction and the question as to whether
particular projects are compatible with environmental justice in the first place have been
subjugated to the demand for critical minerals.***

This suggests that governance has become increasingly effective at regulating extraction, but
considerably less effective at determining its ecological limits. Existing legal frameworks largely
focus on improving extraction through environmental assessment .* Research therefore
indicates that governance reform cannot be viewed as a complete solution to environmental
justice conflicts. Radical resource nationalism could strengthen democratic participation and
redistribute wealth and economic power.>*® Nevertheless, the inherent and increasing demands
for ‘net zero’ solutions within a global political economy will remain the key factors.

Chapter 8 - Conclusion

This dissertation set out to examine how environmental justice is shaped by the governance of
critical mineral extraction, using lithium mining in Chile's Salar de Atacama as a case study. It
sought to move beyond debates that present the green transition as either an environmental
necessity or an inevitable form of green extractivism, instead examining how governance
mediates the tensions between decarbonisation, resource extraction and environmental justice.
The findings demonstrate that governance matters. Chile's evolving governance framework has
improved important aspects of distributive, procedural and recognitional justice, yet these
reforms have not demonstrated that they are capable of fully reconciling environmental justice
with an expanding extractive economy. Rather than resolving these tensions, governance has
simply mediated them.
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The research first examined how the governance of lithium extraction has evolved in Chile. It
identified a gradual shift away from the neoliberal governance model established under the
Pinochet regime towards greater state coordination, oversight and public participation.
Institutions such as CORFO, the Environmental Superintendence (SMA) and, more recently, the
National Lithium Strategy have expanded the state's role in regulating lithium extraction,
strengthening environmental monitoring, increasing transparency and seeking to ensure that a
greater proportion of the benefits generated by lithium contribute to national development. At the
same time, governance has become increasingly multi-level, operating through an interconnected
network of state institutions, international legal obligations and private corporate commitments.
Yet despite these changes, the fundamental purpose of governance has remained largely
unchanged. Existing institutions are principally designed to regulate extraction more responsibly,
improve benefit sharing and mitigate environmental harm, rather than determine whether
particular forms or scales of extraction are themselves compatible with environmental justice.

Improvements have been evident across distributive, procedural and recognitional dimensions of
justice. Greater public oversight, stronger environmental regulation and revenue-sharing
mechanisms have improved accountability, while legal obligations arising from instruments such
as ILO Convention No. 169 have expanded opportunities for Indigenous consultation and
participation. However, these gains remain uneven. Indigenous communities continue to bear a
disproportionate share of the environmental costs through water depletion, ecological
transformation and changes to traditional livelihoods, whilst many of the economic and strategic
benefits of lithium extraction are distributed nationally and globally through critical mineral
supply chains. Procedural rights have expanded, but consultation has not necessarily translated
into meaningful shared decision-making, and Indigenous knowledge continues to compete with
technical, scientific and economic forms of ‘expertise’. The central question therefore becomes
not only whether Indigenous worldviews are recognised within governance frameworks, but
whose worldview ultimately determines which forms of development are considered legitimate,
whose knowledge is valued, and who has the authority to define and accept the environmental
consequences of extraction.

The analysis of domestic and international legal frameworks further reinforces these findings.
Rather than operating through a single coherent framework for environmental justice,
governance in Chile is shaped by a fragmented network of constitutional principles,
environmental legislation, Indigenous rights, international human rights obligations and
voluntary corporate standards. Collectively, these frameworks have strengthened environmental
protection, recognised important procedural rights and created new mechanisms through which
affected communities can challenge environmental harm. However, fragmentation across legal
regimes, overlapping institutional mandates and inconsistent implementation frequently weaken
their effectiveness in practice. Litigation remains lengthy and resource-intensive, environmental
monitoring continues to rely heavily upon corporate self-reporting, and significant asymmetries
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of information and power persist between the state, corporations and Indigenous communities.
As this research has shown, legal frameworks are essential to improving governance, but they
cannot, on their own, overcome the broader structural conditions within which governance
operates.

This leads directly to the principal finding of the dissertation. Environmental justice has largely
been incorporated into extractive governance as a means of improving how extraction is
managed, rather than as a framework for determining its ecological and political limits. Existing
governance arrangements have become increasingly effective at regulating extraction through
environmental assessment, consultation, monitoring and accountability. They have been
considerably less effective at addressing more fundamental questions concerning the appropriate
scale of extraction, the ecological limits of the Salar de Atacama, or whether expanding lithium
production is itself compatible with environmental justice.

The research also sought to identify what continues to limit environmental justice outcomes
under the current governance model and how these limitations might be addressed. The findings
suggest that many of these limitations are not simply institutional shortcomings, but structural
constraints embedded within the political economy of the green transition itself. Chile's
governance framework operates within competing imperatives: protecting fragile ecosystems,
respecting Indigenous rights, promoting national economic development and securing the critical
minerals required for global decarbonisation. Strengthening environmental assessment,
independent scientific monitoring, transparency, corporate accountability and meaningful
Indigenous participation would undoubtedly improve environmental justice outcomes and should
remain central policy priorities. Equally important is reducing fragmentation between legal
frameworks and institutions so that environmental governance functions as a more coherent and
coordinated system rather than a collection of overlapping obligations with inconsistent
implementation. However, governance reforms alone cannot fully resolve the tensions created by
an economic model that continues to depend upon expanding extraction.

This is particularly evident when considering alternative governance models. The thesis explored
whether radical resource nationalism could move Chile closer to environmental justice than
existing arrangements. Greater state ownership, stronger public institutions and more equitable
distribution of extractive revenues may indeed produce fairer outcomes than previous neoliberal
approaches and strengthen democratic control over natural resources. However, even these
models remain embedded within global markets, patterns of consumption and economic
incentives that continue to reward increased extraction. The Chilean state's dual role as both
regulator and promoter of lithium development exemplifies this structural bind. Radical resource
nationalism may therefore move further towards environmental justice than existing governance
arrangements, but it cannot, by itself, resolve the broader political economy of green
extractivism.
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The principal contribution of this dissertation is therefore not simply to assess Chile's governance
framework, but to bridge environmental justice scholarship with debates on green extractivism
and critical mineral governance. Rather than treating governance as either the solution to, or the
cause of, environmental injustice, the research demonstrates that governance and environmental
justice should be understood as interconnected analytical lenses. Applying an environmental
justice framework reveals both the improvements that governance reforms can deliver and the
structural political-economic constraints that limit what governance can ultimately achieve. In
doing so, the dissertation contributes to a growing body of scholarship that seeks to understand
not only how critical minerals are governed, but also the conditions under which governance can
produce more just outcomes.

The implications extend well beyond Chile. As nations increasingly compete to secure critical
mineral supplies for the green transition, there is a risk that environmental justice becomes
reduced to a question of procedural improvement rather than a broader consideration of the
ecological and political limits of extraction. Comparative research across other critical mineral
producing regions would further illuminate how different governance models and political
economies shape environmental justice outcomes and whether alternative approaches can move
beyond managing extraction towards genuinely transforming it.

Ultimately, the Salar de Atacama demonstrates that the central challenge of the green transition
is not simply how critical minerals should be governed, but how environmental justice is shaped
by the political and economic structures within which governance operates. Chile shows that
governance reforms can make critical mineral extraction significantly more just by improving
accountability, participation and legal protection. However, it also demonstrates that existing
governance models have not yet shown themselves capable of fully reconciling environmental
justice with an expanding extractive economy. A truly just transition will therefore require more
than cleaner technologies or stronger regulation. It will require continued efforts to transform the
political, legal and economic arrangements through which the foundations of the green transition
are produced.
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