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Materials for low carbon technologies in EU

More materials!

More renewables!

More electric cars!

More systems to generate, 

distribute and store energy!!



3

EU resilience 
in view of Low Carbon Technology  deployment 

(materials aspects)

Bottlenecks

Increasing material demand

Sectorial and countries competition

Concentration of supply

Geopolitical risk

Environmental constrains

Geological/production constrains

Import dependency (raw materials)

Manufacturing capacity dependency

Mitigation  measures

� Access to new resources: 

- EU production

- Trade agreements

� EU manufacturing capacities

� Recycling 

� Substitution
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JRC methodology

EU resilience 
assessment

Upstream 
dimension 

(D1)

Downstream 
dimension 

(D2)

D1.1 Material demandD1.1 Material demand

D1.2 Investment potentialD1.2 Investment potential

D1.3 Stability of supplyD1.3 Stability of supply

D1.4 Reserves depletionD1.4 Reserves depletion

D1.5 Import relianceD1.5 Import reliance

D1.6 Supply adequacyD1.6 Supply adequacy

D1.7 RecyclingD1.7 Recycling

D1.8 SubstitutionD1.8 Substitution

D2.1 Supply chain dependencyD2.1 Supply chain dependency

D2.2 Purchasing potentialD2.2 Purchasing potential

D2.3 Material cost impactD2.3 Material cost impact

Materials 
supply chain
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JRC Methodology
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2020
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Indicators:

Supply chain 

Financial 

potential 

Cost

Indicators: Market, geopolitical, geological, 

financial, environmental, recycling, substitution

Dynamic &

Quantitative
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Upstream dimension evaluation

D1.1 Material demand

D1.2 Investment potential

D1.3 Stability of supply

D1.4 Reserves depletion

D1.5 Import reliance

D1.6 Supply adequacy

D1.7 Recycling

D1.8 Substitution
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D1=0.542

D1.1 Material demand

D1.2 Investment potential

D1.3 Stability of supply

D1.4 Reserves depletion

D1.5 Import reliance

D1.6 Supply adequacy

D1.7 Recycling

D1.8 Substitution
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Downstream dimension evaluation: wind

Supply chain dependency indicator 
(example for wind energy in the EU)
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Downstream dimension evaluation

Supply chain 

dependency indicator 
(example for electric vehicles 

in the EU)

Electrode 
materials supply

Supply of LIBs
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Upstream Dimension  (D1)

D
ow

ns
tr

ea
m

 D
im

en
si

on
  (

D
2)

• Recycling

• Substitution

• Boosting EU raw 

materials production

Resilience chart
Mitigation measures
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New study on bottleneck materials for 
Wind, PV and EVs: 2030 timeframe

15 materials screened …

Batteries
Lithium 
Cobalt
Graphite

Electric 
motors
Neodymium
Praseodymium
Dysprosium

Turbines
Neodymium
Praseodymium
Dysprosium

Blades
Composites 
(criticality expected 
on the manufacturing 
side rather than raw 
material side)

CIGS

PV Modules

Silicon
Silver

Copper
Indium
Gallium
Selenium

Cadmium
Tellurium

CdTe

c-Si

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC103778/material

s%20supply%20bottleneck_online%20version.pdf 
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Wind technology

current situation

• Today the EU is highly 
vulnerable to supply 
chain bottlenecks for rare 
earths used for magnets 
in wind turbines

• High resilience for carbon 
fibre composites (CFCs)

Nd Dy Pr

CFC
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Wind technology 2030

Nd Dy Pr

CFC

Nd Dy Pr

CFC

Recycling X

Substitution X

EU RM production X

Recycling 

Substitution 

EU RM production 

RM – Raw Materials
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PV technology

current situation

No strong concerns for PV 
materials! 

In

Ag Si

Cu

Ga

Se

Cd

Te
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PV technology 2030

In

Ag Si

Cu

Ga

Se

Cd

Te In
Ag

Si

Cu

Ga

Se

Cd

Te

Recycling X

Substitution X

EU RM production X

Recycling 

Substitution 

EU RM production 
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EV technology

current situation

Rare earths in magnets for 
electric traction motors and 
graphite for rechargeable 
batteries are at risk of supply 

Lithium and cobalt: borderline

Nd Dy Pr

C

Li Co
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EV technology 2030

Li, Co, C

Nd Dy Pr Nd Dy Pr

Li   Co 

C

Recycling X

Substitution X

EU RM production X

Recycling 

Substitution 

EU RM production 
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The EU is vulnerable to supply bottlenecks of several key materials needed in 

wind, photovoltaic and electric vehicles technologies! Unless mitigation 

measures are taken, the EU resilience to potential supply issues will deteriorate 

by 2030. 
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Thank you!


