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Critical minerals and climate action
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IEA, Net Zero by 2050



Critical minerals and climate action

Reaching the goals of the 

Paris Agreement would 

mean a quadrupling of 

mineral requirements for 

clean energy technologies 

by 2040

An even faster transition, to 

hit net-zero globally by 

2050, would require 6x 

more mineral inputs in 2040 

than today
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US Long Term Climate Strategy



Which minerals?

Silver, platinum, indium, tellurium, rare earth 

elements, iridium, gallium, germanium

Lithium, copper, nickel, magnesium, cobalt, etc.
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Total demand for clean 

technologies by 2040 will 

require…

• 40% increase of copper and 

rare earth elements

• 60-70% for nickel and cobalt

• 90% for lithium
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What will these 
materials be 
used for?

IEA The Role of Critical Minerals In Clean Energy Transitions



Strategies for obtaining critical minerals

Open new 

mining sites

Recycle 

materials

Identify 

substitutes

Unconventional 

sources such as 
wastes and 
byproducts
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These all have different social implications



Example of frameworks for looking at social 
implications: Projections for EV batteries
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White House Building Resilient Supply Chains 100-Day Report
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There are 
impacts 
throughout 
the supply 
chain

FCAB National Blueprint for Lithium Batteries



Social considerations and impacts -
Mining
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Gaston County, NC – rural and 
suburban community 45 minutes 
from Charlotte, NC

Proposed lithium project

Concerns about dropping water 
table and property values

Estimates of 300-500 jobs and 
salaries of $80,000 per year

Some criticism from county 
officials for late public and 
stakeholder engagement
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Opportunities for recycling

FCAB National Blueprint for Lithium Batteries
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Recycling of EV batteries is small but 
growing

• Pretreatment  - mechanically shredding and 

sorting plastic and metal materials

• Secondary treatment – separating highest 

value materials in cathode from aluminum 

collector foil with a chemical solvent

• Final step – separating cathode materials 

through leach chemicals, electrolytic reactions, 

and/or heat treatment

Source: UCS Fact Sheet, EV Batteries



Environmental justice        Energy justice
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• Environmental justice is the fair 
treatment and meaningful involvement 
of all people regardless of race, color, 
national origin, or income, with respect 
to the development, implementation, 
and enforcement of environmental laws, 
regulations, and policies. This goal will 
be achieved when everyone enjoys:

• The same degree of protection from 
environmental and health hazards, and

• Equal access to the decision-making 
process to have a healthy environment 
in which to live, learn, and work.

• Energy justice seeks equity 
in the social and economic 
participation in the energy 
system

• While remediating social, 
economic, and health 
burdens on frontline 
communities, explicitly 
centering their concerns 

• Aims to make energy more 
accessible, affordable, 
clean, and democratically 
managed for all 
communities. 



Justice40 Initiative
Executive Order 14008, On Tackling the Climate Crisis at Home and Abroad,
establishes a goal that 40% of the overall benefits of certain federal investments 
flow to disadvantaged communities.
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DOE Justice40 Policy Priorities
1. Decrease energy burden in disadvantaged communities.

2. Decrease environmental exposure and burdens for disadvantaged communities.

3. Increase parity in clean energy technology access and adoption in disadvantaged 
communities.

4. Increase access to low-cost capital in disadvantaged communities.

5. Increase clean energy enterprise creation (MBE/DBE) in disadvantaged communities.

6. Increase the clean energy job pipeline and job training for individuals from 
disadvantaged communities.

7. Increase energy resiliency in disadvantaged communities.

8. Increase energy democracy in disadvantaged communities.
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Embodied energy injustices
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Healy et al. (2019)



Critical mineral production today and 
global environmental justice

In many places, critical minerals 
are produced under conditions 
that are harmful for workers and 
the environment

When consumers and companies 
based in the global North reap 
the benefits, and producers and 
communities in the global South 
bear the harms, this is an 
example of global environmental 
injustice

fecm.energy.gov 17

image: MONUSCO/Sylvain Liechti



fecm.energy.gov 18



Dimensions of environmental justice
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Procedural

Broad and 
meaningful 

participation in the 
decision-making

Recognition Distributive Restorative

Respect and honor 
of divergent 

cultural and local 
knowledge

Equitable 
distribution of 
environmental 

benefits and burdens

Repair harms 
done to 

communities and 
the environment



Critical materials and procedural justice

- What are the opportunities to participate in decision-
making?  Who is at the table, and whose recommendations 
are acted upon?

- Meaningful community engagement and Tribal engagement 
is key

- Right of Indigenous peoples to provide or withhold free, 
prior, and informed consent in relation to projects that will 
affect their lives, as recognized under the UN Declaration of 
the Rights of Indigenous Peoples
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Critical materials and recognition justice

Talon Metals Corp. signed deal with Tesla for new mine to 
supply nickel in Minnesota

Tamarack is within a watershed that affects two federally 
recognized tribes, the Mille Lacs Band, which cultivate wild rice 
in federally protected waters

Recognition justice involves recognizing cultural values and 
practices, as well as Tribal rights

Talon is monitoring water to have a baseline, and sharing the 
data with regulators and the wider community; also working on 
how to make a smaller surface footprint than other sulfide 
mines in Minnesota, and researching a carbon sequestration 
system

What is needed to further recognition justice?
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Critical materials and distributive justice
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• Imperial Valley, California – potential source of lithium from geothermal brine

• Population ~180,000, concentrated land ownership, 85% Latino, median HHI 

under $45,000 compared to $71,000 in CA

• Existing air pollution burden and health disparities – 15% affected by asthma

• How will the benefits from the projects be distributed?



Critical 
materials and 
restorative 
justice

• Restorative justice focuses on 
the needs of people and 
places which have been 
harmed

• Using mining and processing 
coal-based waste streams 
offer potential to remediate 
legacy fossil activities – but 
may be hazardous and 
requires protections for 
workers

• Also relevant for new projects 
that need to be planning for 
eventual closure and 
remediationfecm.energy.gov 23
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• Transparency efforts like the Extractive 
Industries Transparency Initiative (EITI); 
forums like the Intergovernmental Forum 
on Mining, Minerals, Metals and 
Sustainable Development and Energy 
Resource Governance Initiative

• Community Benefits Agreement / Impacts 
Benefits Agreement
• Legally-binding contract for all parties 

that stipulate community benefits
• Works best when the coalition really 

represents the community

Approaches for ensuring responsible 
development of critical minerals



Questions?Thank you


