
Mining & Climate
Justice Case Studies

 F O U N D A T I O N A L  M O D U L E  



What’s in this module?
This module focuses on the question of ethical and just resource
extraction, and discusses the importance of mined materials in our daily
lives. It utilizes case studies from MIT researchers and scientific articles.

3 parts
1 video
5 readings
3 activities
2 project options

How Can U.S. Safely Mine Minerals Critical to
a Carbon-Free Economy?
Hydrosocial Displacements: Climate Change
and Community Relations in Chile's Mining
Regions 
Indigenous Environmental Network

Contents

Activities Key Resources
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Learning Objectives
01 02 03 04

Discover solutions
to mining issues

Examine
community roles
and energy
demands

Understand the
role and impacts of
mining

Recognize how
current mining
practices affect
climate justice
issues



Warm up
Why do we mine? What minerals/metals power our
daily lives?

Turn to a partner or small group and brainstorm.



Introduction
PART 1



Mining
Mining is the process of extracting minerals of economic value from the
earth's crust. (NatGeo & Gregory, 2021)

Mining dates back to prehistoric times where flint was used to produce
tools and weaponry. Metals and minerals are separated, processed, and
refined because they are most valuable in their pure form. Two common
mining methods are called surface mining and underground mining.

Accidents, adverse health conditions and effects
Water pollution (ex. acid mine drainage)
Erosion
Deforestation
Release of contaminants such as lead, zinc, and copper

Definition

Background

Impacts

https://education.nationalgeographic.org/resource/mining/
https://mit.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma990012555490106761&context=L&vid=01MIT_INST%3AMIT&lang=en&search_scope=catalog&adaptor=Local+Search+Engine&isFrbr=true&tab=bento&query=any%2Ccontains%2CA+Concise+History+of+Mining&sortby=date_d&facet=frbrgroupid%2Cinclude%2C9066232042945084363


Indigenous Perspectives
Against Mining

HonorEarth and Indigenous Environmental Network talk about the
importance protecting sacred places. Take 10 minutes to look through
these resources.

What is ‘green colonialism’?
What are some examples of green colonialism that you came across
in your reading?
What are some ways in which green colonialism is perpetuated?

Indigenous people are often against the idea of ‘green mining’,
and for the move towards the Just Transition.

Examine Indigenous perspectives

Discussion

https://honorearth.org/talon-mine
https://www.ienearth.org/category/native-energy/mining/


Indigenous Perspectives
on Inclusive Mining
I’m Indigenous Australian, and I work for a mining company

What do you think of this alternate perspective?
How does Lees frame his work?
How has his work been accepted or rejected by people in his
community?
How can inclusivity in mining help bring a more just transition?

Reading

Discussion

Aerial view of a mine near Mount Isa by denisbin (CC
BY-ND 2.0)

https://www.zocalopublicsquare.org/2023/08/21/im-indigenous-australian-and-i-work-for-a-mining-company/ideas/essay/
https://www.epa.gov/environmentaljustice/environmental-justice-timeline
https://www.epa.gov/environmentaljustice/environmental-justice-timeline
https://www.epa.gov/environmentaljustice/environmental-justice-timeline
https://www.epa.gov/environmentaljustice/environmental-justice-timeline


Common Metals and
Minerals in Batteries

Also used in glass and ceramics
Major producers: Australia, Chile, China

Also critical to iron and steal production
Major producers: South Africa, Australia, China, Gabon, Brazil

Lithium

Manganese

Also used in superalloys for turbine engines, carbides, sharp tools,
chemicals
Major producers: Congo, China, Canada, Russia, Australia, Zambia

Cobalt Used in building construction,
electronics (cables, plumbing
heating, etc)
Major producers: Chile, Peru,
China, US, Australia

Copper

Vital to stainless steel production
Major producers: Philippines,
Indonesia, Russia, Australia,
Canada

Nickel



Mining and
Climate Justice
PART 2



AN INTRODUCTION
TO MINING AND CJ:
THE IMPACTS OF
LITHIUM MINING

Where is the thumbnail photo
from?
What are the pools in the photo?
Where is lithium mined?

Before watching

 A C T I V I T Y  # 1  

The True Cost of The Lithium Mining
Boom Powering Electric Cars

Watch

What is the "lithium triangle" and how does the massive yield of
water for lithium refinement affect one of the driest regions on earth?
How many gallons of brine produce enough lithium for one electric
car battery? Do you consider electric cars a viable sustainable
solution? Why or why not?
With the use of desalinated water proposed as a solution to
freshwater depletion due to lithium mining, what issues would still
remain? Is the use of desalinated water a viable solution? Why or why
not?
Why do locals working for mining companies not experience the
increased profits of this rapidly-growing industry? How will the
increased demand for water likely affect communities economically?
How has colonialism affected the mining industry?

Discussion questions

https://www.youtube.com/watch?v=nl0E-UhKB5E
https://www.youtube.com/watch?v=nl0E-UhKB5E


Pillars of Mining and Climate Justice
01 02 03 04

Must communities suffer
in order to support
energy demands?

Community

Can an equal distribution
of profits cover the cost
of mining effects?

Economy

What does sustainability
entail in a fundamentally
unsustainable industry?

Sustainability

How do we balance
energy needs with the
impacts of consumption? 

Renewable energy

Activities 2-5 each address one of these pillars



MINING AND THE
ECONOMY

 A C T I V I T Y  # 2  

How Can U.S. Safely Mine Minerals
Critical to a Carbon-Free
Economy?

Read

See the next slide for discussion
questions

https://www.eli.org/sites/default/files/files-pdf/TheDebate-May-June-2023.pdf
https://www.eli.org/sites/default/files/files-pdf/TheDebate-May-June-2023.pdf
https://www.eli.org/sites/default/files/files-pdf/TheDebate-May-June-2023.pdf
https://www.eli.org/sites/default/files/files-pdf/TheDebate-May-June-2023.pdf


MINING AND THE
ECONOMY

 A C T I V I T Y  # 2  

Compton expresses skepticism
regarding matching energy demand
with a stream of recycled metals. Is this
skepticism warranted? Why or why not?
What solutions does Compton
propose? How can these be realized on
both an individual & community level?

Group 1: Supply chain

Henderson outlines the health damage &
continued neglect for native communities
on public land. What solutions does
Henderson outline? How can these
proposed solutions be exercised on an
individual & community level?

Group 2: Reform and energy

Mergen addresses claims that lithium mines are essential to a net-zero economy
despite continued opposition and failed land protection. What solutions does Mergen
propose? Do you think that this monetary proposal is enough? Why or Why not?

Group 3: Electricity

Odell addresses the US's high GHG emissions and large import rates of mined goods
causing environmental & social harms in many regions, including Latin America. What
does Odell propose in terms of country relations and internal solutions? How can these
proposed solutions be exercised on an individual & community level?

Group 4: International cooperation

Mergen addresses claims that lithium mines are essential to a net-zero economy
despite continued opposition and failed land protection. What solutions does Mergen
propose? Do you think that this monetary proposal is enough? Why or Why not?

Group 5: Just transition

Mergen addresses claims that lithium mines are essential to a net-zero economy
despite continued opposition and failed land protection. What solutions does Mergen
propose? Do you think that this monetary proposal is enough? Why or Why not?

Group 6: US mineral potential



MINING AND
SUSTAINABILITY

Define hydrosocial conflict. What are
some examples?

Before reading

 A C T I V I T Y  # 3  

An overview of sustainability
challenges
A discussion of innovative
technologies
The 5 proposed solutions of the
MIT Mission project

Read

Form connections between these three readings by discussing the
feasibility of replacing batteries with new technologies.

Discussion prompt

Cement composite material with small fractures
overlaid with a depiction of electricity. PNAS.

https://www.nature.com/articles/s41578-021-00325-9#Sec3
https://www.nature.com/articles/s41578-021-00325-9#Sec3
https://www.newscientist.com/article/2385500-energy-storing-concrete-could-form-foundations-for-solar-powered-homes/
https://www.newscientist.com/article/2385500-energy-storing-concrete-could-form-foundations-for-solar-powered-homes/
https://web.mit.edu/12.000/www/m2016/finalwebsite/solutions/greenmining.html
https://web.mit.edu/12.000/www/m2016/finalwebsite/solutions/greenmining.html


MINING AND
RENEWABLE ENERGY

 A C T I V I T Y  # 3  

How does the environmental impact
of mining for clean energy metals
compare to mining for coal, oil, and
gas?

Read

Odell discusses three fundamental changes in order for clean energy
mining to be possible:

Reduce energy consumption by investing in public transportation
and walkable cities

1.

Reuse minerals to advance the circular economy2.
Raise industry standards and adopt regulations for responsible
mining

3.

Propose solutions on an individual and community level for these
fundamental changes.

Propose solutions

https://climate.mit.edu/ask-mit/how-does-environmental-impact-mining-clean-energy-metals-compare-mining-coal-oil-and-gas
https://climate.mit.edu/ask-mit/how-does-environmental-impact-mining-clean-energy-metals-compare-mining-coal-oil-and-gas
https://climate.mit.edu/ask-mit/how-does-environmental-impact-mining-clean-energy-metals-compare-mining-coal-oil-and-gas
https://climate.mit.edu/ask-mit/how-does-environmental-impact-mining-clean-energy-metals-compare-mining-coal-oil-and-gas
https://climate.mit.edu/ask-mit/how-does-environmental-impact-mining-clean-energy-metals-compare-mining-coal-oil-and-gas


Beyond the
Module
PART 3



Additional Resources

MINING
FOR CLEAN

ENERGY

PUBLIC &
PRIVATE

COMPANIES

MODERN
COMPUTING

E-WASTE &
SOLUTIONS

CLEAN
ENERGY

REQUIRE-
MENTS

SACRIFICE
ZONES

COSMETIC
MINING

ENVIRON-
MENTAL

RISKS

METALS &
CLIMATE
JUSTICE

E-WASTECOBALT
MINING

https://climate.mit.edu/ask-mit/will-mining-resources-needed-clean-energy-cause-problems-environment
https://climate.mit.edu/ask-mit/will-mining-resources-needed-clean-energy-cause-problems-environment
https://climate.mit.edu/ask-mit/will-mining-resources-needed-clean-energy-cause-problems-environment
https://www.sciencedirect.com/science/article/abs/pii/S0301420723000880
https://www.sciencedirect.com/science/article/abs/pii/S0301420723000880
https://www.sciencedirect.com/science/article/abs/pii/S0301420723000880
https://cseweb.ucsd.edu/classes/sp22/cse291-f/
https://cseweb.ucsd.edu/classes/sp22/cse291-f/
https://www.youtube.com/watch?v=mrCcTiSL_Hg
https://www.youtube.com/watch?v=mrCcTiSL_Hg
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://eprints.whiterose.ac.uk/163132/
https://eprints.whiterose.ac.uk/163132/
https://www.youtube.com/watch?v=IeR-h9C2fgc
https://www.youtube.com/watch?v=IeR-h9C2fgc
https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/mining.html
https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/mining.html
https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/mining.html
https://www.youtube.com/watch?v=6lHLaM2FFQ4
https://www.youtube.com/watch?v=6lHLaM2FFQ4
https://www.youtube.com/watch?v=6lHLaM2FFQ4
https://www.youtube.com/watch?v=mrCcTiSL_Hg
https://www.youtube.com/watch?v=0Q2IW7UEclI
https://www.youtube.com/watch?v=0Q2IW7UEclI


Topic-Specific
Exploratory Project
Within a group or individually, pick a topic within the intersection of
mining and climate justice to present in any format to the class.

Prompt suggestion

 P R O J E C T  O P T I O N  # 1  

MINING
FOR CLEAN

ENERGY

PUBLIC &
PRIVATE

COMPANIES MODERN
COMPUTING

E-WASTE &
SOLUTIONS

CLEAN
ENERGY

REQUIRE-
MENTS

SACRIFICE
ZONES

COSMETIC
MINING

ENVIRON-
MENTAL

RISKS

METALS &
CLIMATE
JUSTICE

E-WASTE

COBALT
MINING

https://climate.mit.edu/ask-mit/will-mining-resources-needed-clean-energy-cause-problems-environment
https://climate.mit.edu/ask-mit/will-mining-resources-needed-clean-energy-cause-problems-environment
https://climate.mit.edu/ask-mit/will-mining-resources-needed-clean-energy-cause-problems-environment
https://www.sciencedirect.com/science/article/abs/pii/S0301420723000880
https://www.sciencedirect.com/science/article/abs/pii/S0301420723000880
https://www.sciencedirect.com/science/article/abs/pii/S0301420723000880
https://cseweb.ucsd.edu/classes/sp22/cse291-f/
https://cseweb.ucsd.edu/classes/sp22/cse291-f/
https://www.youtube.com/watch?v=mrCcTiSL_Hg
https://www.youtube.com/watch?v=mrCcTiSL_Hg
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/mineral-requirements-for-clean-energy-transitions
https://eprints.whiterose.ac.uk/163132/
https://eprints.whiterose.ac.uk/163132/
https://www.youtube.com/watch?v=IeR-h9C2fgc
https://www.youtube.com/watch?v=IeR-h9C2fgc
https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/mining.html
https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/mining.html
https://web.mit.edu/12.000/www/m2016/finalwebsite/problems/mining.html
https://www.youtube.com/watch?v=6lHLaM2FFQ4
https://www.youtube.com/watch?v=6lHLaM2FFQ4
https://www.youtube.com/watch?v=6lHLaM2FFQ4
https://www.youtube.com/watch?v=mrCcTiSL_Hg
https://www.youtube.com/watch?v=0Q2IW7UEclI
https://www.youtube.com/watch?v=0Q2IW7UEclI


For more resources on climate and
environmental justice: Please
explore other modules in the
Climate Justice Instructional
Toolkit.
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