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Dr. Johannes Betz, Oeko-Institut e.V., Germany

See „State of Play and Roadmap Concept“ on the RE-SOURCING website here

https://re-sourcing.eu/static/5b2eb582e0bd432e53da92bccc290a75/sop_mobility_sector.pdf
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Overall schedule of the mobility sector

Flagship lab & Good 
practice guidance doc

(beginning 2022)

State of Play 
with roadmap 
concept 
published 

(April 2021)

Flagship Cases: 
Contact 
Representatives and 
Validation

(July - Oct)

Roadmap 
Workshop

(28th of Oct)

Roadmap 
Mobility Sector 
publication

(Summer 2022)

Roadmap 
Stakeholder 
Consultation
(Spring/ 
Summer 2022)



Introduction – Focus in the mobility sector
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Relevance of road transportation in the EU

Source: EC (2019)

Sources: Eurostat; Figure: Oeko-Institut 2019

Global GWh 
demand

 Focus of the project on lithium ion batteries 
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Mining Precursor Electrode Cell Pack & Module Use-phase Recycling

Focus on the lithium-ion battery value chain

Focus along the value chain

 Mining of selected materials

 Cell production

 Recycling

Lithium       Cobalt          Nickel      Graphite 

NMC



Mining – Graphite as example

2



»« 7

Country 
overview for 
natural 
graphite
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Companies involved in graphite production
Natural graphite Synthetic graphite

Data source: Pillot. (2019): Pillot, C., The Rechargeable Battery Market and Main Trends 2018-2030. Avicenne Energy.
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Companies involved in graphite production (EU)
Natural graphite
 Talga Resources

 based in Australia, mining in Sweden, 
processing in Germany

 Zavalyevskiy Graphite 
 mining at the largest mine (flake graphite) in 

Europe, the Zavalye graphite field in Ukraine
 Leading Edge Materials 

 graphite production at the Woxna Graphite 
project

 also involved in REE and lithium mining
 Mineral Commodities Ltd (MRC) 

 operates the Trælen mine in Norway

 Grafitbergbau Kaisersberg
 mine in Austria producing amorphous 

graphite
 Graphit Kropfmühl

 subsidiary of Dutch Advanced Metallurgical 
Group N.V. (AMG)

 one mine in Bavaria, Germany
Synthetic graphite
 SGL Carbon

 German company with sites around the 
world

 produces synthetic graphite and other 
carbon products
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Production of graphite
Synthetic graphite:
 High energy consumption and higher cost
 Precursors resulting as side products from crude oil 

or coal production

Natural graphite:
 Mined both in open cut and underground mines

 Similar problems as mentioned before
 Purification often conducted by acid treatment 

(hydrofluoric acid and others) Water pollution, if 
not sufficiently monitored

(1) Schmuch, R.; Wagner, R.; Hörpel, G.; Placke, T.; Winter, M., Nature Energy 2018, 3, (4), 267.

(2) The Washington Post: In your phone, in their air. [https://www.washingtonpost.com]



Production of battery cells
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LIB cell
− Different cell formats 

− Pouch
− Prismatic
− Cylindric

− Cell stack
− Combines both the electrodes on top 

of current collectors
− Separator soaked in electrolyte

(1) Betz et al. (2019) Advanced Energy Materials, 9(6), 1803170.
(2) Winter et al. (2017): Elektromobilität – Was uns jetzt und künftig antreibt 
http://www.bine.info/themen/publikation/elektromobilitaet-was-uns-jetzt-und-kuenftig-antreibt/
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Overview over
cell production
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World lithium ion 
battery pack 
production 2018 

Source: Pillot. (2019): Pillot, C., The Rechargeable Battery Market and Main Trends 2018-2030. Avicenne Energy.
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Battery cell 
production 
announcements in 
the EU



Recycling of battery cells
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Recycling of lithium ion battery cells
− Recycling industry in the EU is expecting huge rise of input 

stream
− The reasons are:

− Start of production of battery cell plants
− Retraction of several thousand tons of faulty car batteries
− Battery market rose strongly in the last years
 Disposal of batteries could get very difficult, as recycling 
capacities are too small

Source: https://pixy.org/1378555/
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Lithium ion battery recycler in the EU
Over 1000 tons per annum (t/a):
• Umicore (Belgium, 7000 t/a)

• Nickelhütte Aue (Germany, 3000 t/a) 
• Accurec (Germany)
• Redux (Germany, 2000 t/a)

• VW (Germany, 1200 t/a)

Under 1000 t/a:

• SNAM (France)

• EDI (France)

• TES-AMM (formerly “Recupyl”) (France)

• AkkuSer (Finland) 

• Duesenfeld (Germany)

• Promesa (Germany)
Companies planning lithium-containing battery recycling 
plants in Europe:
Primobius, BASF, Northvolt (I+II), Fortum (Finland)
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Source: https://pixabay.com/de/illustrations/recycling-
pfeile-netzwerk-gr%C3%BCn-4091876/

Lithium ion battery recycler in the rest of the world
Under 1000 t/a:

• Retriev (US)

• Kobar (South Korea)

• JX Nippon (Japan)

• Telerecycle (China)

• Guanghua (China)

Over 1000 tons per annum (t/a):

• SungEel (South Korea)

• Kyoei Seiko (Japan)

• Dowa (Japan)

• Brunp (China)

• GEM (China)

• Huayou Cobalt (China)

• Ganzhou Highpower (China)

• Li-Cycle Corp (US)



Regulation, Standards and Initiatives
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Regulation, 
Standards 
and 
Initiatives



Vision

6.
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Vision
- How should the mobility sector look like in 2050?

The vision builds on the basic assumption:
 international cooperation 
 harmonized reporting systems

 Further issues clustered in the sustainability pillars and three value chain steps
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Vision
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Vision

Overarching
aims

Vorführender
Präsentationsnotizen
OverarchingNet-positive environmental impactsZero human rights violationsHealth & safetyFinancial aspects (investments, wages, transparency)



THANK YOU
for your attention!
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Working group sessions

 You will be automatically transferred into your session room.
 Working group sessions will be led by moderators and facilitators. 
 Joint roadmap development with whiteboard-tool (Miro).
 You will be asked to give a short statement: “Why do I participate? What do I want 

the roadmap to contain?”
 After the working group session (15:45), you will be automatically transferred into 

the main room.

Mining          – Cell production/OEMs          – Recycling
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