Recycling as a Means of Reducing Material Related Supply Risks
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Introduction Research Questions Methods
The energy and transport (E&T) transition Investigation of E&T scenario [3] compatible  « Material flow analysis [4,5] to determine
requires a large-scale adoption of: with a well-below 2°C target until 2050: raw material demand
 Renewable energy sources (RES) 1. What is the theoretical recycling < Political situation assessed via WGI [6]
* Storage technologies potential, at a 100 % recycling rate (RR),  + EU supplier country distribution c; , acc.
* Electric vehicles (EV) of E&T technologies and how does it to current global production distribution
For certain key materials, incl. neodymium, evolve over time? * Recycling scenarios:
dysprosium, and lithium, the increase in 2. Which raw material demand share can 1. "Ambitious": 80 % RR by 2050,
demand will lead to stronger geopolitical be covered by domestic recycling? with linear increase of current RR
dependencies. 3. How can recycling ambitiousness 2. "Theoretical": 100 % RR
Recycling can be a means of mitigating mitigate geopolitical dependencies? * Geopolitical risk of materials r assessed
geopolltlca.l dependencies [1,2]: | European perspec.tlve. | via: HHI-WGIL, = ¥, WGI, - ( Ci,r) (7]
* Domestically recycled materials can ¢ E&T technologies located in the EU are I . ;
_ . , _ _ e Geopolitical risk (GR) associated with total
reduce imports of primary materials recycled in the EU after End-of-Life (EoL) . . . .
e , o , , material demand via aggregation with
* Flexibility to choose supplier countries in ¢ Materials from EU-based recycling non- . .
R o e absolute mass mg,y, .- as weight [8]:
order to minimize risk problematic in terms of geopolitical risk ’

GRgysr = Mgysy - HHI-WGI,

Results

a) Technical Recycling Potentials:

Fig. 1a) Demand and recycling potential:

 Theoretical recycling potential could
drastically reduce neodymium primary
material demand

e Zero dysprosium and lithium primary
material demand before 2050
theoretically possible
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b) Qualitative Impact of EU-based Recycling: Fig. 1b) Imports with ambitious recycling:
WGI o .

s * Ambitious recycling could drastically
E“EI decrease non-EU imports
e Ambitious recycling could enable
exclusion of politically unstable supplier
countries to optimize geopolitical risk
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=. Fig. 1c) Geopolitical risk:
* Risk exclusively for non-EU imports

¢) Quantitative Impact of EU-based Recycling: * High potential of EU-based recycling to
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import dependence

* Import dependence on whole E&T
technologies [9]

 Combined assessment for all materials

Figure 1: Illlustration of a) the theoretical recycling potential with 100 % recycling of End-of-Life (EoL) for
E&T technologies, b) the potential of EU-based recycling to replace foreign imports in an ambitious
recycling scenario, and c) the geopolitical risk on the scenario level with a sensitivity test.
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