
 



 

 
1 Sources: BNEF EV Outlook 2020 and Fraser, Jake; Anderson, Jack; Lazuen, Jose; Lu, Ying; Heathman, Oliver; 
Brewster, Neal; Bedder, Jack; Masson, Oliver, Study on future demand and supply security of nickel for electric 
vehicle batteries, Publications Office of the European Union, Luxembourg, 2021.  
2 The CO2 emission reduction target for passenger cars set by the EC for 2030 is 59 g CO2/km. Source: Regulation 
(EC) No. 443/2009, Regulation (EU) 2019/631.  
3 In this article I will use the terms Lithium ion Battery, LiB and battery interchangeably.   
4 A gigafactory is a factory that is capable of producing batteries with a total combined capacity to store at least 1 
Gwh of energy. 1 Gwh equals 1 million kWh.  
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5 For more information on the target that the Department of Energy has set for battery maker, please see: 
https://www.energy.gov/eere/vehicles/batteries  
6 Source: Bloomberg New Energy Finance (BNEF) battery prices fall below 100 USD per kWh.  
7During Tesla’s 2020 Annual Meeting of Stockholders and Battery Day Tesla’s CEO Elon Musk indicated that the 
company aims to produce a $25,000 BEV by 2023. For more information see: 
https://www.tesla.com/2020shareholdermeeting  

https://www.energy.gov/eere/vehicles/batteries
https://about.bnef.com/blog/battery-pack-prices-cited-below-100-kwh-for-the-first-time-in-2020-while-market-average-sits-at-137-kwh/#:~:text=Partnership-,Battery%20Pack%20Prices%20Cited%20Below%20%24100%2FkWh%20for%20the%20First,Average%20Sits%20at%20%24137%2FkWh&text=Hong%20Kong%20and%20London%2C%20December,to%20%24137%2FkWh%20in%202020
https://www.tesla.com/2020shareholdermeeting
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8 Thermal runaway occurs in situations where an increase in temperature changes the operating conditions in a way 
that causes a further increase in temperature, often leading to a detrimental effect on operations.  



 

 
9 Wired Magazine: https://www.wired.com/story/this-cobalt-free-battery-is-good-for-the-planet-and-it-actually-works/  
10 According to the 2020 Cobalt Data Sheet of the US Geological Survey the DRC produced approximately 70% of 
the world’s Cobalt in 2019. Although large multinationals like Glencore play an important role in the export of the 
DRC’s Cobalt production, many smaller mines contribute to these exports too. These smaller mines are sometimes 
romantically referred to as ‘artisinal mines’ but the reality is far from romantic. Child labor, bad working conditions and 
poor waste management are the main reasons for the EU to incentivize players in the li-ion battery supply chain to 
either switch to mines with a good ESG track record or steer away from using Cobalt completely. 
11 Yuan-Li Ding; Zachary P. Cano; Aiping Yu; Jun Lu; Zhongwei Chen, Automotive Li-Ion Batteries: Current Status 
and Future Perspectives, Dpt. of Chemical Engineering Waterloo Institute of Nanotechnology and Waterloo Institute 
for Sustainable Energy University of Waterloo, Canada, 2019.  

https://www.wired.com/story/this-cobalt-free-battery-is-good-for-the-planet-and-it-actually-works/


 

 

 
12 Source: Roskill, 25 June 2020. See: The true drivers behind LFP demand.  

https://roskill.com/news/batteries-the-true-drivers-behind-lfp-demand-new-safety-standards-costs-ip-rights-esg-simplified-battery-pack-designs/


 



 

 
13 On 15 March 2021, Volkswagen held its ‘Power Day’ event during which the company laid out its BEV strategy for 
the next decade. See Power Day Live Stream  
14 See action 5 of the European Commission’s Communication on Critical Raw Materials Resilience: Charting a Path 
towards greater Security and Sustainability, 3 September 2020 

https://www.youtube.com/watch?v=vdnRfNwj1Fg


 

 

 
15 The Cinovec project is one of Europe’s largest integrated Lithium mining and refining projects. The project is 
supported by the Czech government and has the potential to become a significant supplier of Lithium compounds to 
the EU and its automotive industry. See: https://www.europeanmet.com/cinovec-lithium-tin-project/  
16 Speech by Vice-President Šefčovič at the launch of the European Raw Materials Alliance, 29 September 2020 

https://www.europeanmet.com/cinovec-lithium-tin-project/


 

 

 
17 Roskill, Volkswagen Power Day Review, 18 March 2021. 

 



 

 
18 During Volkswagen’s Power Day on 15 March 2021 Volkswagen announced that ultra-high Manganese cathodes 
play a significant part in its LiB strategy for the next decade. 
19 Fraser, Jake; Anderson, Jack; Lazuen, Jose; Lu, Ying; Heathman, Oliver; Brewster, Neal; Bedder, Jack; Masson, 
Oliver, Study on future demand and supply security of nickel for electric vehicle batteries, Publications Office of the 
European Union, Luxembourg, 2021.  
20 https://www.reuters.com/article/us-eu-indonesia-trade-idUSKBN2AQ0GO  

 

https://www.reuters.com/article/us-eu-indonesia-trade-idUSKBN2AQ0GO


 

 

 
21 BASF and Eramet joint study for HPAL Nickel in Indonesia  
22 Fernley, Matt, Some Manganese is more equal than others, Battery Minerals Review, 2 November 2020 

Total intermediate production by country, 2020-2040 (kt) 

https://www.basf.com/global/en/media/news-releases/2020/12/p-20-388.html


 

 

 
23 A reference to the new safety standards for LiBs as introduced by China’s Ministry of Industry and Information 
Technology (MIIT) on 12 May 2020 can be found here: 
https://www.chinadaily.com.cn/a/202005/18/WS5ec1e22aa310a8b241156558.html  
24 Greenbiz: https://www.greenbiz.com/article/look-inside-chinas-timely-charging-infrastructure-plan  
25 Recharge EU: How many charging points will Europe and its member states need in the 2020s, European 
Federation for Transport and Environment, Brussels, January 2020. 

https://www.chinadaily.com.cn/a/202005/18/WS5ec1e22aa310a8b241156558.html
https://www.greenbiz.com/article/look-inside-chinas-timely-charging-infrastructure-plan


 


