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Summary
In November 2019, MiningWatch Canada brought
together almost 200 people — community and
grassroots representatives, experts and academics,
researchers and activists — to explore some of the
thorny issues around the need for metals and
materials for renewable energy and climate action.
Through keynote presentations, panel discussions, and workshops,
participants heard from communities at the front lines of raw material
extraction for green energy. We took in some of the most important new
research and thinking on these issues, and looked at ideas and applications to address both the demand for materials and practical conditions
for their extraction and use.
The conference highlighted the emerging conflict between growing
renewable energy generation and storage capacity – urgently needed to
reduce anthropogenic carbon dioxide emissions – and the destructive
social and environmental effects that mining the metals and minerals
required to create that capacity can have. Participants explored ways to
mitigate or avoid that conflict through reduced demand for both energy
and materials, as well as through improved practices and stricter regulation of mining.
Presenters and participants emphasised the urgency of moving away from
fossil energy as quickly and as completely as possible, and the potential of
renewable energy to replace it. They also explored the implications of that
transition and its requirements for metals and minerals, and the potential
for reducing that demand through improved efficiency (both energy and
material use), recycling, and circular economies, as well as through alternative technologies and alternative approaches in key areas such as
construction and transport. Crucially, they also addressed the potential to
limit economies’ energy and material demands through different development strategies, including degrowth in wealthy countries.
By putting the experience of frontline communities – those facing the
social and environmental impacts of mining – at the centre of the discussion, the conference put the need for rapid decarbonisation in the context
of the ecological and social limits of extraction, whether of fossil fuels or
of metals and minerals, and the need for policy and investment direction
to consider all of these aspects together, not in isolation.
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Key themes
Specific directions identified by presenters
and participants included:
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Reduce demand
for mined metals
and minerals

• Encourage, support, require greater mineral efficiency, recycling,
and circular economy
• Focus on mining for social needs, not profit, and greener
substitute materials
• System change (reorienting patterns of public transportation,
manufacturing, trade, and consumption), de-growth, and
supporting alternate local and/or global economies

Ensure less
harmful sourcing

• Uphold human rights and Indigenous rights, including the rights
to sovereignty, self-determination, and Free, Prior, Informed
Consent (FPIC) and the right to say “no”
• Identify and enforce “no-go zones” for mining to protect ecologically, socially, economically, and culturally sensitive areas (e.g.
protecting watersheds, sacred places, glaciers, agricultural land,
ecologically-based economies; banning deep sea mining; etc.)
• Prevent perpetual & intergenerational impacts (water, air,
land, health), especially from toxic mine waste disasters and
contamination
• Prevent human rights abuses in supply chains, from artisanal
and small scale mining as well as large-scale mining

Governance –
regulation and
accountability

• Impose dramatically tougher controls in the short term (now)
and in the mid-term (2030 to 2050) at all levels and by a range
of actors – though crucially by governments at all levels,
whether via fiscal measures and market intervention, or legal
requirements.
• Enforce strong international, national, and local legal requirements and regulations, though third-party voluntary standards
may also have an important part to play.
• Avoid short-term measures and investments that may block or
impede deeper changes, and avoid relying on new technologies
that may not materialise or strategies that leave deep imbalances
in place, like decoupling or offsets.
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Tailings mine waste pipeline, QC, Canada
Source: QMM

Mount Polley mine waste spill in 2014, B.C., Canada
Source: Clayoquot Action

Acid rock drainage decades after the closure
of the Tulsequah Chief mine, B.C., Canada
Source: Chris Miller

Coal mine in the Elk Valley watershed, B.C., Canada
Source: Jayce Hawkins-Narwhal
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On the Ground: What are the impacts of the increased
demand of minerals for renewable energy?

Source: MiningWatch Canada 2020, www.miningwatch.ca/publications/2020/10/2/mine-waste-canada-growing-liability

THE ISSUES

There is still little awareness among the general
public and decision makers (and even in the environmental movement) that the mining sector generates
phenomenal quantities of solid waste, much of it
toxic, that must be stored, monitored, and cared for in
perpetuity (in other words, a public liability for current
and future generations). Mining sites and waste can
lead to extensive contamination of air, water, land, and
health of affected peoples. Statistics show that mining
waste production has increased by up to 300 percent
in the last decade alone in several mining regions,
and for instance, now representing by far the greatest
source of solid waste generated in Canada and the U.S. 1

Mine Waste in Canada:
A Growing Liability
(per year)
25 Mt

Citizen, Municipal
& Industry Waste

800+ Mt
Mine Tailings & Waste
Less, 3,000 Workers
$2.4 Billion ($2-3/t)
6.3% GHG Emissions

31,000 Workers
$6.7 Billion ($268/t)
2.7% GHG Emissions

The impacts of growing primary resource extraction,
which has more than tripled since 1970, are exacerbated by lower ore grades and the expansion of
mining into more remote and sensitive areas. The UN
Environment Program estimates that metal mining
and use is already responsible for some 10% of
global greenhouse gas emissions, and up to 20%
when including other non-metal minerals such as
graphite, sand, gravel, and other construction sector
materials. 2
The transition to renewable energy is forecasted to
increase demand for a number of metals and minerals, such as lithium, graphite, nickel, cobalt, platinum
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group and rare earth elements, etc., largely to supply
the building of generating capacity (especially wind
and solar), and in particular for battery storage
(primarily for transportation). According to the World
Bank and independent studies, demand for mineral
use specifically for the energy transition is set to
explode between now and 2050, with anticipated 30to 800-fold increases for certain minerals, depending
on the scenario. 3
The global footprint of mining, already heavy, is expanding rapidly and creating conflict with Indigenous
and non-Indigenous communities around the world.
The nascent renewable energy-fuelled mining boom
is already having dramatic social and environmental
impacts, including on Indigenous and human rights,
in many places, both domestically and internationally.
The mining industry and other actors are attempting
to frame this new mining – from the heights of the
Andes to the bottom of the sea – as necessary for
“the energy transition.” Protecting communities,
Indigenous and human rights, and sensitive places
requires the challenge to be reframed as one of a
“just transition” putting environmental justice and
social justice ahead of profit and endless economic
growth.
The theme of “sacrifice zones” emerged strongly
in the conference, with communities from Canada
(Quebec) to Latin America (Argentina) to the Pacific
Islands (Papua New Guinea) declaring that they are
not willing to be the ones to be sacrificed for the sake
of preserving corporate profits and other people’s
overconsumption. 4 A complementary African perspective came from the Democratic Republic of Congo,
where poverty combines with demand for metal to
drive people into small-scale mining under harsh
conditions, and the promise of large-scale mining to
lift the country out of poverty has been a cruel failure. 5
Breaking from the pattern of colonial and capitalist
exploitation has to be part of a just transition.
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“Mining companies that want to profit from mining the deep
sea are marketing their companies as providing the solution
to the world’s climate crisis. But in Papua New Guinea we
have learned that deep sea mining is dangerous for the sea,
for our livelihoods, culture, and economy. We are calling for
a ban on deep sea mining.”
– Jonathan Mesulam
Papua New Guinea

“If lithium is the new “white gold,”
water is our “blue gold.” It must be
protected above all else. We must
be careful about greenwashing
discourses that attempt to justify
practices that would lead, in fact,
to major and possibly bigger social
and environmental problems.”
– Rodrigue Turgeon

Citizen Committee Protecting the Esker, Québec

“Batteries and electric vehicles
cannot be “green” if they are built
on the backs of communities that
“It’s essential to stop giving licences see their environment destroyed
by toxic waste and industrial scale
for transition-metal exploration
projects until those projects include open pit mines. Ecotourism and
outdoor recreational activities are
independent, integrated studies
major local and sustainable econowhich look at the watershed and
mies that should be protected, not
the ecosystems, and are able to
undermined.”
demonstrate that the hydrological
resources will not be affected. It is
– May Dagher
also important that the communities Citizen Coalition Opposed to Mining
in Haute-Matawinie, Canada
that live in these regions are able
to [live] as they choose, and as they
have been doing for many years.”
– Pia Marchegiani
FARN, Argentina
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Going Deeper: Understanding the trends & predictions
of minerals demand for renewable energy
THE ISSUES

Projections of demands for metals and minerals
from electrification and increased renewable energy
capacity vary, depending on growth scenarios and
technology mix, but they range from simple multiples
to orders of magnitude. More efficient design and
improved technology, recycling (including landfill
mining), and circular economy can help meet this
demand, but are not sufficient even to replace current
fossil-fuel energy use, and will never be 100%
efficient.

With some exceptions where suitable technology is
not yet available, fossil fuel consumption must be
phased out. 6 Renewable energy sources can supply
existing needs, but this requires substantial amounts
of material to build capacity for generating, distributing, and storing electricity as well as for applications
such as transport, manufacturing, and climate control.
Any growth in energy demand means a concomitant
increase in metal and mineral demand. Several
studies find that electric vehicles are the main
drivers for many of the energy transition minerals. 7
Important research is being done to show the
potential for increased materials efficiency, recycling,
and circular economy approaches, but as shown by
the work of Earthworks and the University of Sydney’s
Institute for Sustainable Futures, and more recently
United Nations Environment Program (UNEP) and
others, these can reduce demand for mined minerals
by up to 30-40% in the most optimistic scenarios, and
only for certain minerals, but cannot approach 100%
efficiency. 8

John Dexhrage

Consultant for the World Bank’s
Climate Smart Mining initiative

Payal Sampat

Mining Program Director
at Earthworks, USA
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Projected annual average demand of minerals up to 2050
under the International Energy Association (IEA) energy
technology perspective scenarios
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Minerals for Climate Action: The Mineral Intensity of the Clean Energy Transition, World Bank Climate-Smart Mining Facility, 2020
(Figure ES.1, page 11). RTS = reference technology scenario. 2DS = 2-degree scenario. B2DS = beyond 2-degree scenario.
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Shifting away from fossil fuels means a
significant increase in metals and materials
needed for building the renewable energies’
infrastructures, production and storage
capacity.
Source: World Bank’s Climate Smart Mining initiative, 2020
https://www.worldbank.org/en/topic/extractiveindustries/
brief/climate-smart-mining-minerals-for-climate-action

Current trends and projection scenarios of metal
demands for renewable energy that have been
developed by experts and institutions like the
World Bank and United Nations bodies are based
on assumptions about key drivers of continued
growth in demand both in wealthy industrialised
countries and in poorer countries. They also don’t
take into consideration the limiting factors that
may significantly affect access to raw materials
and the outcomes of current predictive models
(e.g. resource limits, ecological limits, sociopolitical limits, and conflicts of various kinds) and
can’t fully account for technological shifts. 9 These
scenarios can also change dramatically if different
assumptions are made in terms of behavioural
shifts in economic production, consumption, and
transportation/travel. 10

Annual primary demand of lithium
for EVs and Storage
Primary metal demand (tonnes / year)
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Source: ISF 2019 presentation https://miningwatch.ca/sites/default/files/earthworksutspresentation.pdf and report https://www.earthworks.org/cms/assets/uploads/2019/04/
MCEC_UTS_Report_lowres-1.pdf)
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“We’ve seen the disasters of Mount Polley’s
massive mine waste spill and other failures
worldwide grossly impacting Indigenous
communities, the land and watersheds they
protect. The free, prior and informed consent
of local communities is essential to improving
the safety of mine waste storage.”
– Loretta Williams
First Nations Women Advocating Responsible Mining, Canada

“A transition towards a 100%
renewable energy supply – often
referred to as the “energy revolution” – can take place without
deep-sea mining. Even with the
projected very high demand
growth rates under the most
ambitious energy scenarios, the
projected increase in cumulative
demand – all within the range of
known terrestrial resources –
does not require deep-sea mining
activity.”
– Sven Teske, Nick Florin,
Elsa Dominish, Damien Giurco
Institute for Sustainable Futures, 2016

“Why do children go down in the
mines? Because they are poor. A
lot of energy is directed at treating
the consequences but not fixing
the problem. In industrial mining
it’s the same problem. You have
a large company working in your
area, producing millions of dollars,
but the communities are poor.”
– Emmanuel Umpula Nkumba
AFREWATCH, Democratic Republic of Congo

Unless transportation trends change, battery
storage for electric vehicles is currently
projected to be the main driver of additional
metals and materials needed for the energy
transition. Beyond zero emission vehicles,
public policies must also aim at reducing the
number and sizes of vehicles on the roads
for a truly low-carbon, low-material future.
Source: istock.com
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“By unanimous resolution, the UBCIC Chiefs’
Council fully opposes mining and its associated
activities in the headwaters of sacred river
systems, and near any aquifers, salmon-bearing
streams, or river-ways of cultural and environmental significance.”
– Grand Chief Stewart Phillip

President of the Union of BC Indian Chiefs, Canada

“Regulatory capture is operative
globally. Governments have, for
the most part, ceased to defend
workers, communities and the
environment. Most important task
is to keep a light shining on the
mining companies, and their uses/
abuses of their power.”
– Judith Marshall
Associate Fellow at CERLAC, York University, Canada

“The Mount Polley tailings disaster
highlighted the risks these waste
dams pose to communities and
watersheds in Canada. The mining
industry can and must do better
with their waste and water to
reduce risks to the environment
and our communities.”
– Nikki Skuce
Northern Confluence Initiative, Canada

“Colonial mining laws must be reformed.
Communities and locally elected governments
should be free to protect sensitive areas and
decide the type of developments they want
without being legally threatened, intimidated,
by mining companies.”
– Norman Éthier
Citizen Movement SOS-Grenville-sur-la-Rouge, Canada
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Towards Post-Extractivism: How can demand for
mining be reduced or eliminated?
THE ISSUES

A sustainable energy transition requires us to deeply
rethink the way we operate as a society, including
about the extraction, consumption, disposal, and/or
reuse of resources. The conference identified three
high-level “low-carbon/low-material” policy solution
areas that would help reduce primary mineral
demand and its associated impacts:

alternate local and global economies. 14 “Low-carbon,
low-material” urban development design & transportation systems are an especially important focus in
North America (e.g. change design and distribution to
massively reduce the number of cars, not just build
“zero-emissions” vehicles instead). 15

Reduce demand
for mined metals
and minerals

1

Encourage, support, require greater mineral
efficiency (e.g. reusing, recycling, circular
economy, “urban mining”, extended producer responsibility). The Earthworks/Institute for Sustainable
Futures 2019 study highlights, for instance, that
effective mineral efficiency and recycling policies
could help curb primary mineral demands by up to
30-40% for certain minerals.10 Battery recycling is
one example of an emerging area with great potential.
As well, changing technologies may dramatically
shift and reduce mineral demand in some areas. But
mineral efficiency at the end of the resources’ lifecycle
is not enough to meet the desired changes.

2

Curtail unnecessary mining (e.g. luxury/
speculative/harmful products) to minimise
climate, environmental, and social cost of primary
mining and promote sustainable substitutes if/
when appropriate (e.g. renewable energy instead of
coal and uranium mining 11; wood instead of steel in
construction 12; reducing gold and diamond mining for
speculative and luxury markets 13; etc.). With proper
public policies, some of these minerals could be
drastically reduced or simply be left in the ground.
Market signals are inadequate to drive change in the
desired direction and quickly enough; existing market
interventions (subsidies & tax expenditures etc.) need
to be overhauled, and complemented by legislated &
regulatory requirements.

A “just transition” is central to the renewable energy
transition as well as the transition to reduced material
consumption by the wealthy and more equitable
distribution of both energy and material wealth. 16
Workers cannot be asked to make sacrifices that
consumers and investors are not also asked to
make. 17 A thoughtful transition provides opportunities
for redesign at all levels, from building codes to
municipal and regional planning, to global flows of
goods and materials – a reorganisation of work and
production, trade, and consumption.
It is also crucial to avoid short-term measures
and investments that may block or impede deeper
changes & avoid relying on new technologies that
may not materialise, or strategies that may leave
deep imbalances in place, like decoupling, offsets,
and emissions trading. The first “R” is “reduce” and
civil society, business, and political direction needs
to put a powerful emphasis on reducing wealthy
economies’ ecological footprint in all areas: energy as
well as materials, water, biodiversity, etc. to fit within
planetary boundaries. 18

3

Systemic changes are also needed to help curb
both global warming & resources demand, for
example in urban design, transportation modes, energy infrastructure & conservation, manufacturing and
consumption, as part of strategies for de-growth and
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Protecting Planet and Peoples: What conditions need
to be placed on the sourcing of minerals for renewable
energy?
THE ISSUES

Some level of primary mining will remain necessary for renewable energy, even with dramatic
reductions in demand and corresponding improvements in materials efficiency and recycling.
Current conditions, policies, laws, and international
instruments are clearly inadequate to ensure
the protection of peoples and the environment
affected by metals’ extraction and lifecycle, from
artisanal and small scale mining to large-scale
industrial mining.

Ensure
less harmful
sourcing

Governance –
regulation and
accountability

While third-party, voluntary standards may have
an important part to play, the enforcement of
strong international, national, and local legal
requirements and regulations is critical. Legal
protections need to be strengthened, developed,
and implemented to prevent harm, establish
real accountability – including through supply
chains – and respect Indigenous territories and
governance.
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The conference outlined four critical
areas of policy actions to ensure
cleaner, more responsible and less
harmful sourcing of minerals:

1

Require the free, prior, and informed consent
(FPIC) of Indigenous peoples and the consent of
local communities prior to any mining exploration or
developments; end the antiquated, colonial practice
of “free entry” system still prevalent in many mining
laws in Canada and internationally 19; enforce the
right to establish participatory, community-based
processes to identify “no-go zones” for mining to
protect ecologically, socially, and culturally sensitive
areas, supported by local, national, and international
legal frameworks (e.g. protecting watersheds, sacred
places, glaciers, agricultural land, ecologically-based
livelihoods and economies; banning deep sea mining;
etc.). 19

2

Prioritize environmental protection and prevent
perpetual & intergenerational impacts (water,
air, land, health), especially from toxic mine waste
disasters and contamination; establish community
rights and control of toxic mine wastes (and consent
for their placement), as well as implementing and
enforcing strict regulations and standards to prevent
pollution; 20 meet and exceed international goals &
commitments for conservation (and other “naturebased solutions”) in full partnership with affected
Indigenous peoples; require rigorous and mandatory
environmental impact assessment prior to permitting
any new and expanding mines, with the rights of local
communities and regional governments to refuse the
granting of permits for social, cultural, and environmental reasons; recognise and support Indigenous
laws, policies and Indigenous-led initiatives in protecting the environment and their livelihoods.
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“We have weak governance systems
in Latin America. States sending
investment need strong and binding
laws to control companies, because
what happens in-country simply isn’t
enough to protect people and the
environment.”
– Ana Leyva

CooperAcción, Peru

Lithium brine extraction ponds, Chile

3

Enforce the polluter-pay principle with mandatory financial assurances and ensure that
operators have the necessary financial resources to
remediate spills, environmental impacts and rehabilitate closed mines; mine developers must prevent
harms and internalize and account for all socio-environmental costs, including full financial security/
bonding prior to permitting for mine waste site
closure, remediation, monitoring, and maintenance
– in perpetuity if needed – and adequate financial
insurance for major accidents (both for environmental
rehabilitation and for human victims). 21

“We know so little about the sea
floor – it’s only been investigated
by science since 1970 or so – while
we've been gathering knowledge
about land-based environments for
30,000+ years. There is no adequate
regulatory framework for deep sea
mining. It needs to be banned.”
– Jonathan Mesulam
Papua New Guinea

4

Protect and prevent human rights abuse
in supply chains with legal requirements and
complementary voluntary measures for responsible
investment and purchasing: institute mandatory
human rights due diligence and transparency requirements, including gender impact assessment; establish
verifiable supply-chain controls through mandatory
legal requirements complemented by voluntary standards and certification initiatives; review and revise
investment criteria of public financial institutions and
governments, private & union pension funds, etc., to
apply the above criteria prior to any investments in
mining. 22
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Conclusion
Mining has an ecological and socio- economic footprint far larger than the mine sites themselves,
affecting whole regions and watersheds, and
posing a long term threat through toxic contamination and massive mine waste dumps.
As the industry expands and moves into more remote regions of the
world, affected communities and Indigenous peoples are increasingly
declaring that they are unwilling to have their territories turned into
sacrifice zones. In the context of biodiversity loss and ‘overshoot’ of
natural systems’ carrying capacity, energy overconsumption is but one
factor – albeit a hugely important one – that needs to be addressed
in order to not just avoid ecological (and economic) collapse but also
achieve sustainable and equitable prosperity for all.

Thank
you

Earth Sponsors

Judith Marshall (Associate) and Liisa North (Fellow)

Water Sponsors

16

MiningWatch, November 14-15, 2019

Turning Down The Heat – Can We Mine Our Way Out of the Climate Crisis?

17

Notes
1

See the conference presentation by Professor Gavin Mudd (RMIT University):
https://miningwatch.ca/sites/default/files/muddpresentationmining-v-mine-waste.pdf,
as well as the Commission for Environmental Cooperation’s analyses of North American’s pollutant releases:
http://www.cec.org/category/pollutants/tracking-pollutant-releases-and-transfers-in-north-america,
and Quebec Meilleure Mine’s analysis:
http://quebecmeilleuremine.org/sites/default/files/2018-11-CoalitionQuebecMeilleureMine-TableauDechetsMiniers.pdf

2

See Global Resources Outlook’s 2019 report:
https://www.unenvironment.org/news-and-stories/press-release/un-calls-urgent-rethink-resource-use-skyrockets

3

See the conference presentations by John Drexhage’s (World Bank):
https://miningwatch.ca/sites/default/files/dexhragepresentation-climate-smartmining.pdf,
Elsa Dominish (Institute for Sustainable Futures) https://youtu.be/_9GwBHFEZ5w, and Payal Sampat (Earthworks)

4

See the conference presentations by Pia Marchegiani (FARN, Argentina) and Lucio Cuenca (OLCA, Chile), Jonathan
Mesulam (West Coast Development Foundation, Papua New Guinea), David Pharand (Mayor of Duhamel, Canada), and
Louis St-Hilaire (Petite-Nation Lakes Protection Association, Canada)

5

See the conference video presentation by Emmanuel Umpula Nkumba (AFREWatch.org, Democratic Republic of Congo)

6

See the conference presentations by Professor Mark Z. Jacobson (Stanford University):
https://miningwatch.ca/sites/default/files/jacobsonpresentation.pdf,
Dianne Saxe (Former Environmental Commissioner of Ontario, Canada):
https://miningwatch.ca/sites/default/files/saxepresentation15-11-2019.pdf,
and Catherine Abreu (Climate Action Network)

7

See the World Bank’s Climate Smart Mining 2017-2020 publications:
https://www.worldbank.org/en/topic/extractiveindustries/brief/climate-smart-mining-minerals-for-climate-action, 		
and Earthworks’ 2019 report Responsible Minerals Sourcing for Renewable Energy:
https://www.earthworks.org/publications/responsible-minerals-sourcing-for-renewable-energy

8

See the World Bank’s Climate Smart Mining 2017-2020 publications:
https://www.worldbank.org/en/topic/extractiveindustries/brief/climate-smart-mining-minerals-for-climate-action, 		
and Earthworks’ 2019 report Responsible Minerals Sourcing for Renewable Energy:
https://www.earthworks.org/publications/responsible-minerals-sourcing-for-renewable-energy

9

On technological risk examples, see World Bank’s 2020 report “The Mineral Intensity of the Clean Energy Transition”:
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf

10 See the conference presentations by Elsa Dominish (Institute for Sustainable Futures): https://youtu.be/_9GwBHFEZ5w,
Payal Sampat (Earthworks), Josh Lepawsky (Memorial University, Canada):
https://miningwatch.ca/sites/default/files/lepawskypresentation.pdf,
and François Saunier (CIRAIG inter-university research group, Canada):
https://miningwatch.ca/sites/default/files/saunier-ciraigpresentation2019-11-14vf.pdf,
as well as Earthworks’ 2019 report Responsible Minerals Sourcing for Renewable Energy:
https://www.earthworks.org/publications/responsible-minerals-sourcing-for-renewable-energy,
and work by the Materials Efficiency Research Group, the Circular Economy Leadership Coalition, the Smart Prosperity Institute, Canada’s
Ecofiscal Commission, and Propulsion Québec
11 Professor Gavin Mudd (RMIT University) estimates that coal mining generated about 62% of all mine wastes globally in 2014
(see his conference presentation): https://miningwatch.ca/sites/default/files/muddpresentationmining-v-mine-waste.pdf
12 See Professor Sylvain Ménard’s (UQAC University) conference presentation on substituting metal with wood in some infrastructure:
https://miningwatch.ca/sites/default/files/menard-presentationsmv4.pdf
13 About 1/4 of active metal mines in the world are gold mines and over 90% of gold is mined for the luxury and financial markets, see:
https://theshadowofgold.com and https://miningwatch.ca/blog/2019/2/5/behind-glitter-gold-facts.
Professor Gavin Mudd (RMIT University) estimates that gold mines generated about 20% of mine tailings in 2014:
https://miningwatch.ca/sites/default/files/muddpresentationmining-v-mine-waste.pdf
14 See the conference presentations by Sarah Cornell (Stockholm Resilience Centre, Sweden): https://youtu.be/hfChR9yXUi4,
Leah Temper (McGill University, Canada), as well as economist Kate Raworth on the “Doughnut Economics” (Oxford University, U.K.):
https://www.youtube.com/watch?v=2_AMEAnWyRk
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15 See the conference presentations by Daniel Breton (former environment minister, Quebec):
https://miningwatch.ca/sites/default/files/bretonpresentation14-11-2019.pdf,
Jérôme Laviolette (Polytechnique University): https://miningwatch.ca/sites/default/files/laviolettepresentationfinal.pdf,
as well as UNEP 2019 report:
https://www.unenvironment.org/resources/report/resource-efficiency-and-climate-change-material-efficiency-strategies-low-carbon
16 For an overall critique of the current extrativist model and an overview of alternative models, rooted in climate justice,
see the conference presentation by Benjamin Hitchcock, lead author of the London Mining Network & War on Want’s 2019 report
“A Just Transition is a Post-Extractive Transition”: https://waronwant.org/sites/default/files/Post-Extractivist_Transition_WEB_0.pdf
17 See the conference presentation by Patrick Rondeau (FTQ Labour Federation, Canada):
https://miningwatch.ca/sites/default/files/rondeau-transitionjustequebec.pdf
18 On the concept of planetary boundaries, see the conference video presentations by Sarah Cornell (Stockholm Resilience Centre, Sweden): 		
https://youtu.be/hfChR9yXUi4,
and economist Kate Raworth on the “Doughnut Economics” (Oxford University, U.K.): https://www.youtube.com/watch?v=2_AMEAnWyRk
19 See UNDRIP: https://www.un.org/development/desa/indigenouspeoples/declaration-on-the-rights-of-indigenous-peoples.html
and the conference presentations by Eriel Tchekwie Deranger (Indigenous Climate Action), Loretta Williams (FNWARM):
https://miningwatch.ca/sites/default/files/saxepresentation15-11-2019.pdf,
John Cutfeet (Kitchenuhmaykoosib Inninuwug First Nation), Sophie Thériault (University of Ottawa):
https://miningwatch.ca/sites/default/files/theriaultpresentationminingwatchnov15.pdf,
Lisa Sumi (IRMA): https://miningwatch.ca/sites/default/files/sumipresentationnov15.pdf,
as well as the demands from social movements in Latin America:
https://miningwatch.ca/blog/2019/11/13/declaration-regional-gathering-climate-crisis-energy-transition-and-mining,
Canada: https://yellowheadinstitute.org, www.reformbcmining.ca, http://fnemc.ca/mining, www.quebecmeilleuremine.org,
https://tinyurl.com/5ConditionsMET,
Africa: www.afrewatch.org, www.womenholdupthesky.co.za/about-womin-african-alliance,
and to protect the seas from mining: www.deepseaminingoutofourdepth.org
20 See the 2020 Peoples’ Tailings Guidelines: www.miningwatch.ca/safety-first,
as well as the conference presentations Jim Kuipers (Kuipers Consulting):
https://miningwatch.ca/sites/default/files/kuiperspresentationminingwatchclimate2019.pdf,
Lisa Sumi (IRMA): https://miningwatch.ca/sites/default/files/sumipresentationnov15.pdf,
Judith Marshall (CERLAC, York University): https://miningwatch.ca/sites/default/files/marshallpresentation2019.pdf,
Professor Gavin Mudd (RMIT University): https://miningwatch.ca/sites/default/files/muddpresentationmining-v-mine-waste.pdf,
and Nikki Skuce of the BC Mining Law Reform: www.reformbcmining.ca
21 On the need to internalize costs, see the London Mining Network & War on Want’s 2019 report “A Just Transition is a Post-Extractive Transition”:
https://waronwant.org/sites/default/files/Post-Extractivist_Transition_WEB_0.pdf,
the BC Mining Law Reform: www.reformbcmining.ca, the FNEMC: http://fnemc.ca/mining,
and the Quebec’s “5 conditions to prevent undermining the energy transition”: https://tinyurl.com/5ConditionsMET
22 See the conference presentations by Lucie Chatelain (Sherpa): https://miningwatch.ca/sites/default/files/chatelainluciesherpa.pdf,
Lisa Sumi (IRMA): https://miningwatch.ca/sites/default/files/sumipresentationnov15.pdf,
Clare Church (IISD): https://miningwatch.ca/sites/default/files/churchpresentation.pdf,
Carmen Teichgraber (IMPACT): https://miningwatch.ca/sites/default/files/teichgraberimpactpresentationnov2019.pdf,
Salvador Herencia-Carrasco (University of Ottawa), as well as the CNCA: www.cnca-rcrce.ca,
and the Global Alliance for Tax Justice: www.globaltaxjustice.org
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