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Critical materials sit at the intersection of innovation and geopolitics.
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IRENA drives international dialogue on critical materials.

9 June 2022

Critical Materials For The Energy 
Transition: Lithium

Geopolitics of the 
Energy Transition: 
Critical Materials

March 2022

Launch and 1st meeting of the 

Collaborative Framework 1st meeting of WG I – 

Observatory (6 July 2022)

October 2023

2nd meeting of the Collaborative 

Framework
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April 2024
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2023: Session on Future 

Materials for EV Batteries 
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Materials for the 
Global Energy 
Transition

Critical Materials 
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Energy: Improving 
Data Governance

November 2025
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IRENA Innovation Week 
2025: Creating value locally

Supply chains and skills



6

EV batteries are a major driver for critical material
Demand – Innovation and circularity can help

• Provides insights into potential trajectories of critical material demand and 
supply towards 2030, within the context of the rapidly evolving EV market. 

• Explores the role of innovative battery technologies in reducing or 
eliminating demand. 

• Provides an overview of the battery technology landscape

• Offers a deep dive into sodium-ion batteries, their construction, 
supply chain and outlook
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Staying aligned with IRENA's 1.5°C Scenario would require global EV sales to continue growing to about 60 million passenger 
vehicles per year by 2030.

EV battery production needs to grow five-fold by 2030, to 
stay in line with a 1.5C scenario

EV battery demand 
In IRENA’s 1.5°C 

Scenario: 

4,300 GWh per year 
by 2030.
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Long-term availability of materials is not a limitation 

for a full transition to EVs
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Material needs vary by battery type — and innovation helps reduce pressure 
on critical minerals

• Different EV batteries use 
different amounts of key 
materials.

• Some types, like LFP, avoid 
materials such as nickel and 
cobalt altogether.

• Newer options like sodium-ion 
can be made with very small 
amounts — or none — of today’s 
most critical materials.
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We explored three possible futures for battery 

chemistries in Evs.

Technology Stagnation scenario:
Assumes limited innovation and a continued high share of 
nickel-rich chemistries.

Current Trends scenario:
Explores an increasing dominance of LFP and LMFP batteries

Increased Innovation scenario:
Assumes the prominence of LFP and LMFP alongside a significant 
increase in sodium-ion technology. 



Why sodium-ion batteries matter for the energy transition

Lithium carbonate prices, 2020–2024



How sodium-ion batteries work – schematic of a sodium-ion battery



Comparative performance of sodium-ion batteries across key metrics



Sodium-ion batteries are suitable for different applications

Stationary 

Storage

• SIB strengths: strong 
safety profile, good 
performance across 
wide temperatures, 
competitive lifespans.

• Lower energy density 
not such a constraint 
(weight/size less 
critical).

• Particularly suitable for 
extreme climates

• Hybrid SIB–LIB systems 
possible.

Electric 

Vehicles

• Fast charging, wide 
operating temperature 
range, strong safety

• Typical range: ~250 km 
— ideal for urban 
mobility (daily average 
5–19 km in Europe).

• First SIB-powered 
compact cars already 
on Chinese roads.

• Strong potential in two- 
and three-wheelers — 
key markets across Asia 
(China/India/SEA).

• Hybrid approaches 
emerging: sodium-LFP 
dual-power systems 

Others

• Retrofitting: replace 
lead-acid batteries in 
conventional vehicles 
and light EVs 

• Applications expanding 
to high-power cells for 
small devices, power 
tools.

• Industrial mobility: 
forklifts, airport ground 
equipment, etc.



Outlook for Sodium-ion Battery Deployment Toward 2030

Demand and production capacity forecasts for sodium-ion batteries



Pathways to resilient and sustainable battery supply chains

Accelerate innovation for reducing or eliminating the use of 
critical materials in EV batteries

Facilitate the rapid expansion of material mining and processing 
while adhering to the highest ESG standards

Strengthen international co-operation to leverage each 
country’s strengths, acknowledging that no single country 
possesses all the materials and knowledge required

Maximise production from recyclable and scrap materials already 
in circulation and establish the groundwork for critical material 
recycling beyond 2030

• Accelerate innovation in EV battery technology with lower material 
requirements.

• Monitor markets closely and frequently and increase industry engagement to 
stay abreast of the latest innovation trends and breakthroughs.

• Accelerate the deployment of EV charging infrastructure to enable the 
adoption of smaller battery-sized EVs with lower material requirements.

• Accelerate the development and expansion of mines by streamlining permitting 
processes.

• Support industry stakeholders to locate mining and processing activities in 
diverse geographies to make supply chains more resilient.

• Support the adoption of EV battery supply chains adhering to the principles of a 
sustainable, just and fair energy transition.

• Ensure the adequate supply of processed materials is not overlooked.

• Improve data transparency and availability in EV battery supply chains.

• Facilitate investment, knowledge sharing and capacity building to stimulate 
mining, processing and EV battery manufacturing in developing countries.

• Increase secondary production and consumption by utilising stocks of 
recyclable and scrap materials already in circulation.

• Prepare the groundwork to manage the large-scale EV battery recycling 
expected beyond 2030.



Q & A
10 min



THANK YOU FOR JOINING US!

SEE YOU IN OUR NEXT WEBINARS
www.irena.org/events/2020/Jun/IRENA-Insights
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