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AGENDA 10:30 – 11:15 Key-note welcoming addresses

11:15 – 12:00 Panel 1: Governance

12:00 – 12:45 Panel 2: Stewardship

12:45 – 13:00 Wrap-up and closing remarks



Key-note welcoming addresses



Mr Frank Fannon
United States Assistant 
Secretary of State 
for Energy Resources



Mr Francesco La Camera
Director-General
The International Renewable 
Energy Agency



Global Renewables Outlook: Energy transformation 2050

• The Global Renewables Outlook charts a path to 
create a sustainable future energy system. 



The global energy transition is underway

Renewables now account for one third of global power capacity today



Driving change: the strong business case of renewables 

Renewable power generation has become increasingly competitive with, or in many situations 
less costly than, fossil-based or nuclear power



The bulk of emission reductions potential: renewables and efficiency 



The energy transition will create jobs

Renewables jobs would increase to 42 million globally by 2050, 4 times more than today



The energy transition will also stimulate economic growth

Global economy would grow, amounting GDP gains from now till 2050 to USD 98 trillion 



A New World – The Geopolitics of the Energy Transformation

• A 2019 report by the Global Commission on the
Geopolitics of Energy Transformation, which
analyses the geopolitical implications of the
accelerating global shift to renewables.

• IRENA’s Collaborative Framework on Geopolitics on
Energy Transformation will build on the
Commission’s work with upcoming events.

https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Jan/Global_commission_geopolitics_new_world_2019.pdf


Critical minerals in the energy transition

Examples:
• Solar PVs use silicon,

tellurium, gallium and indium
• Fuel cells use elements from

the platinum group
• EV batteries and energy

storage use lithium and
cobalt

• Wind turbines and EVs use
dysprosium, terbium,
europium, neodymium, and
yttrium

Source: International Institute for Sustainable Development, 2019



Dr Morgan Bazilian
Director of Payne Institute
Professor of Public Policy, 
Colorado School of Mines



Critical Minerals

U.S. Department of  State and IRENA
June, 2020

Morgan D. Bazilian, Ph.D.

Director, The Payne Institute, and Professor of Public Policy



IIASA, Nakicenovi, Zepf, 2014c

Of  non-linear (rising) curves…



….and downward



Clean energy technologies and minerals



Changing technologies…difficult to forecast



Defining criticality

Nassar, 2020



USA Critical materials



Other Countries….

Australian Government, 2019, 

o The United States lists 35 minerals and commodities as critical 
to their economic and national security. 

o The European Union lists 27 raw materials as critical due to risks 
of supply shortage and their impacts on the economy being 
higher than those of most of the other raw materials. 

o The Japanese report that identified the 31 critical minerals



It’s the supply chain





Motivation to start CMI



Complex to track



Parting thoughts

• Many analogies between minerals criticality and energy security
• Social license
• Security of supply

• Not just a supply risk!

• Both public and private elements
• Importance of developing economies
• Resource and reserve frameworks

• Need to think across many different supply chains
• Each supply chain has several uncertainties
• Each has a very different “market” profile
• Deeply interconnected, not independent. 

• The energy transition looks sure to be mineral and metal-intensive

• Mining investments and development can take decades





PANEL 1: Governance

Laying the Institutional Framework 
to Attract Competitive and Transparent Investment



SPEAKERS MODERATOR

Shawn Tupper 
Associate Deputy Minister
Natural Resource Canada

Augusto Cauti
Vice Minister of Mines

Peru

Tyler Gillard
Head of Sector Projects & 

Legal Adviser, OECD

Jenna Schroeder
Global Energy Programs Manager 

U.S. Department of State



PANEL 2: Stewardship

Supporting the Full Value Chain 
from Minerals to Energy Technologies



Christopher Sheldon
Practice Manager 

for Extractives, 
World Bank

Peter Handley
Head of Energy Intensive 

Industries & Raw Materials
DG Grow, European 

Commission

Jeffrey Spangenberger
ReCell Center Director

Argonne National 
Laboratory

Dr Dolf Gielen, 
Director

IRENA’s Innovation &
Technology Centre

SPEAKERS                                     MODERATOR



Christopher Sheldon
Practice Manager for Extractives 
World Bank
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SUPPORTING THE FULL VALUE CHAIN  FROM MINERALS TO ENERGY TECHNOLOGIES

CLIMATE-SMART MINING
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Peter Handley
Head of Energy Intensive Industries & 
Raw Materials
DG Grow, European Commission



Minerals Criticality and the Energy Transition
Panel 2 – Stewardship. The EU perspective

IRENA Workshop, 2 June 2020
Peter Handley

European Commission

Head of Unit „Energy-intensive Industries 
and Raw Materials“



Critical Raw Materials Suppliers to the EU (2017)

Source: List of Critical Raw Materials for the EU, 2017



Critical Raw Materials for the EU, 2017



Demand forecast for renewable energy

Source: Forthcoming Report on Critical Raw Materials in technologies and sectors



EC Publications



Jeffrey Spangenberger
ReCell Center Director
Argonne National Laboratory



 Lithium-ion batteries do not contain lithium metal

 Lithium-ion batteries work by shuttling lithium ions back and forth 
between the anode and cathode through an electrolyte.  There is a 
separator between the anode and cathode.

 Not all lithium-ion batteries are created equal
– Different chemistries for different applications
– Consumer electronics use high cobalt chemistries that are worth 

money
• These have very low collection rates and the batteries are 

typically hard to remove
– Plug-in electric vehicles use lower cobalt chemistries and they cost 

money to recycle
• Collection is not expected to be an issue

LITHIUM ION BATTERY RECYCLING

Courtesy Argonne National Laboratory

Courtesy Shutterstock ID: 1353094883



The ReCell Center: Advanced Battery Recycling
The center will establish cost-effective, flexible processing techniques to extract as much value as 

possible from current and future batteries chemistries to make recycling economically viable.

Bringing together battery recycling expertise and bridging the gaps between 
them to efficiently address the many challenges that face a successful 
advanced battery recycling infrastructure.  

Direct recycling 
minimizes steps 

back to use

*ReCell is funded by the U.S. Department of Energy’s Vehicle Technologies Office



WRAP-UP & CLOSING REMARKS



THANK YOU FOR JOINING US!

https://ergi.tools/
www.irena.org

https://ergi.tools/
http://www.irena.org/

