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Agenda

WELCOME

Presented by IRENA and Goldman Sachs

Q&A discussion with speakers from Goldman 
Sachs, Credit Suisse, the International Lithium 
Association, and Luna Lithium



Observatory De-risking supply
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ESG & mining

Collect data that help  
understand scarcity and 

potential supply shortages 
that may affect the energy 

transition by 2030otably
related to innovation

Develop and apply strategies 
to de-risk supply

Collaborative Framework & working groups 

Notably related 
to innovation

Develop strategies to raise 
acceptance for new mining 

projects

Aim: develop a set of activities to:

§ support a better understanding of the role and market dynamics of critical 

materials to sustain the energy transition, 

§ facilitate discussion among the different groups,

§ establish a list of experts across Members and stakeholders, and 

§ assist in systematizing and disseminating knowledge. Partners



IRENA work to date

Ø IRENA Assembly January 2022 provided a mandate for Agency work on critical materials

Ø To date:
§ Scoping paper – together with ENEL Foundation – October 2021
§ Technical paper critical materials – November 2021
§ Deep dive lithium – February 2022
§ Deep dive rare earth elements – March 2022
§ Launch of the Collaborative Framework
§ Chapter 7 World Energy Transitions Outlook 2022 – March 2022
§ Nickel editorial
§ Editorials on critical materials in energy-post , smart-energy and mining review

Ø Upcoming:
§ Deep dive into EVs battery manufacturing process report
§ Deep dive sustainable critical materials supply in Southern Africa – with the World Bank 
§ Overview of supply chain of energy-related critical materials and minerals
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https://www.irena.org/newsroom/expertinsights/2021/Nov/Materials-shortage-will-not-stop-the-energy-transition
https://www.irena.org/Technical-Papers/Critical-Materials-For-The-Energy-Transition-Lithium
https://www.irena.org/Technical-Papers/Critical-Materials-For-The-Energy-Transition-Lithium
https://irena.org/Technical-Papers/Rare-Earth-Elements
https://irena.org/publications/2022/Mar/World-Energy-Transitions-Outlook-2022
https://www.miningreview.com/battery-metals/rising-nickel-prices-will-not-halt-the-energy-transition/
https://energypost.eu/critical-minerals-and-materials-supply-bottlenecks-and-risks-need-international-cooperation/
https://www.smart-energy.com/renewable-energy/digging-deep-to-fuel-europes-energy-transition/
https://www.miningreview.com/battery-metals/rising-nickel-prices-will-not-halt-the-energy-transition/
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Poll

Familiarity with 
the topic Areas of interest in the topic

This Photo by Unknown Author is licensed under CC BY-SA

https://www.picpedia.org/chalkboard/p/poll.html
https://creativecommons.org/licenses/by-sa/3.0/


Part II:
Presentations
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Dolf Gielen
Director Innovation and Technology Centre
IRENA

Presentations – IRENA



EV sales determine lithium and permanent magnet demand; Access to lithium and REE can 
potentially limit EV market growth 
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BNEF:
40 million units 

sold in 2030

IEA:
31-67 million units 

sold in 2030

EVs dominate battery use in coming years
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Chemistry Demand Across all Battery Sectors

Source: BNEF

Battery chemistry trends

• The battery technology landscape 
is changing quickly to LFP, LMNO, 
NCA, and NMC chemistries. 

• Lithium-ion batteries are expected 
to continue playing a dominant 
role this decade. 

• But innovation may change this 
landscape to reduce or eliminate 
lithium requirements (i.e., solid-
state and sodium-ion). 



Lithium Production
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BrineSpodumene

Lithium 
Hydroxide

Lithium 
Carbonate

Primary Resources

Intermediate Products

Main Li-ion Battery Applications

LFP

There are two main types of lithium resources: 
spodumene and brine.

Each accounts to about half of lithium deposits 
globally.

The availability of battery grade lithium products 
posses a large risk.

NCA

NMC 811 NMC 111

NMC 622

Lithium Mining, Processing, and Applications for Batteries



Lithium Prices

Lithium Carbonate and Lithium Hydroxide Prices Sep 2019 – Sep 2022

The price of lithium, expressed in LCE, has experienced steep changes in recent years.

Since early 2021, prices have seen a 450%-480% increase, with lithium hydroxide reaching USD 76/kg and lithium 
carbonate USD 60/tonne in September 2022

Source: S&P



COUNTRY RESERVES 2022
Chile 9.2 Mt

Australia 5.7 Mt
Argentina 2.2 Mt

China 1.5 Mt
United States 0.75 Mt

Other Countries 2.65 Mt

United
States

Chile

China

LONDON

TOKYO

Lithium resources and reserves

Argentina
Australia

• The global lithium 
reserves are estimated 
at 22 Mt. 

• The identified global 
lithium resources have 
increased substantially to 
89 Mt. 

• Many reserves and 
resources are found in 
countries which have not 
yet commercialized its 
production.

Source: USGS 
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Lithium production and demand in 2021 

Country Production (Mt)

Australia 0.055

Chile 0.026

China 0.014

Argentina 0.006

Brazil 0.001

Other Countries 0.002

Total 0.100

Lithium supply and demand in 2021

Source: USGS

Lithium production reached 0.10 Mt, or 
~0.532 Mt LCE, 21% higher than 2020.

Lithium demand reached 0.09 Mt, 33% 
higher than 2020.

Lithium production by country in 2021



Supply and demand forecasts

Source: S&P

Lithium Demand Forecast 2022-2030

• The electrification of the automotive sector drives
demand for lithium, as all existing battery chemistries use it

• S&P expects lithium demand to reach 2 Mt by 2030, 
McKinsey expects it to surpass 3 Mt by 2030.  

Future mine capacity and their outputs by 2030 

Source: S&P

• Lithium supply is expected to triple by 2025. 

• Australia is set to maintain dominance – production is 
expected to increase by 139% towards 2025. 

• South American production is expected to increase by 
200% in the same time period. 

• China holds 80% of battery manufacturing capacity

Demand Supply



Supply and demand balance towards 2030

• Current and planned projects are 
expected to come online to meet demand 
between now and 2025. 

• There is a high probability of a tight lithium 
supply between 2025 and 2030.

• Lithium supply can likely switch to deficit if 
additional projects are not added to the 
pipeline to meet 2030 demand. 

• Lithium production must quadruple 
between 2020 and 2030 to meet growing 
demand, from 0.345 Mt in 2020 to 2 Mt in 
2030.Source: McKinsey

Global lithium supply and demand (kt LCE)

Source: S&P



Moving forward – ramping up supply

• Investment in lithium production needs to be increased.

• Critical to ramp up exploration and production now, considering the lengthy timeline for lithium mining 
projects to meet increasing demand. 

• Necessary to invest in technological advancements to reach previously inaccessible resources, improve 
recovery rates and speed. 

• 90% of exploration permits in 2021 were in China, Chile, and Australia. Expanding exploration to other 
countries may result in new mines.

• Need to improve communication between OEM’s and mining companies.

• Need to ensure the development of skilled workers to avoid bottlenecks.

• Long term outlook will be impacted by heighten consumers’ priority into sustainable supply chain 
(sustainable and just extraction, , including recycling.
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Aditi Rai
Metals Strategist
Goldman Sachs

Presentation – Goldman Sachs



Lithium demand has remained healthy through 
China’s lockdowns and will almost double by 2025 

• BNEF, Wind, Goldman Sachs Global Investment Research

• Global lithium demand • China lithium apparent demand



LFP capacity growth has sustained prices until now

• SMM, Goldman Sachs Global Investment Research

• China carbonate, LFP & ternary precursor capacity • China lithium carbonate and battery supply y/y growth



China & ex-China lithium supply is in line with expectations 

• SMM, Goldman Sachs Global Investment Research

• China carbonate & hydroxide output • China lithium concentrate imports



The supply has front run the demand, materially softening 
the market from 2022

• Woodmac, BNEF, Fastmarkets, Bloomberg, Goldman Sachs Global Investment Research

• Lithium price and balance • Global lithium production y/y growth



Australia spodumene and China lepidolite to be the main 
driver of supply growth

• Woodmac, Company data, Goldman Sachs Global Investment Research

• Ex-China lithium projects annual additions • China lithium production y/y growth



GS Lithium supply-demand balance

• Goldman Sachs Global Investment Research
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Anand Sheth
Founding Chairman
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Panel Discussion

Aditi Rai
Metals Strategist
Goldman Sachs

Emily Hersh
CEO
Luna Lithium

Samuel Perry
Vice President, Equity Research 
(Chemicals)
Credit Suisse



Thank you 
for your attention!

CFMaterials@irena.org

www.irena.org

www.twitter.com/irena

www.facebook.com/irena.org

www.instagram.com/irenaimages

www.flickr.com/photos/irenaimages

www.youtube.com/user/irenaorg

EV BATTERIES

UPCOMING 


