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Role of Materials and Strategic Supply Chains in the
Energy Transition

Energy transition:

Rapid deployment of renewables in order to meet the climate targets
Shift of focus: from fuels to technologies, manufacturing, materials
Materials such as Rare Earths, Lithium, Graphite, etc. are strategic

» The energy transition is a materials transition

« Finally, the undisrupted supply of clean energy materials and components is not only an
Issue of sustainability, but also of competitiveness and strategic autonomy



Materials and Supply Chains for the Energy Transition

Which materials/components supply chains are necessary for clean energy technologies
and how resilient are the clean energy supply chains?

« Systematic analysis of vulnerabilities, dependencies and disruption risks along the
complete value chain, and

« Foresight analysis of materials demand and supply chain bottlenecks

Example: From REPowerEU to the Critical Raw Materials Act
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Materials and supply chains — Foresight study

Two main dimensions:

e Supply chain analysis

JRC SCIENCE FOR POLICY REPORT

« Demand forecast and supply/demand balance

Supply chain analysis and material demand
forecast in strategic technologies and sectors

in the EU — A foresight study
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Foresight report:

* Forward looking

« 15 technologies in 5 strategic sectors
(renewable energy, e-mobility, energy-
ntensive industry, ICT, aerospace & defence)
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https://publications.jrc.ec.europa.eu/repository/handle/JRC132889

Supply chain analysis

What are the components, the
processed and the raw materials used
In clean energy technologies?

73\ along the supply chains? Which countries

]
NG
_@_ Is the EU exposed to any vulnerabilities
and how reliable is this supply?

What actions can be taken to
overcome these bottlenecks?

How can the European industrial
development be supported?
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Supply chain analysis — Wind: raw materials

Iron: as cast iron or in steel composition
for tower, nacelle, rotor and foundation; in
neodymium-iron-boron (NdFeB)
permanent magnets

Chromium: essential for stainless steel
and other alloys in rotor and blades

Manganese: essential for steel production
used for many parts of a turbine

Molybdenum: in stainless steel
composition for many components of the
turbine

Zinc: in protective coatings against
corrosion

Niobium: a microalloying element in high
strength structural steel for towers of a
turbine

Silicon: as alloying element in high-
performance steels and as silicone in
polymers (sealants, adhesives, lubricants)

. Strategic Raw Material
. Critical Raw Material

Aluminium: as lightweight material in
nacelle equipment, blades, etc.

Copper: widely used in generator windings,

cables, inverters, control systems

Lead: for soldering or cable sheathing in

electricity transmission (offshore)

Nickel: in alloys and stainless steel for

different components of the turbine

Boron: in composition of NdFeB permanent
magnets or as lubricant

Dysprosium: important additive of NdFeB
permanent magnets

Neodymium: in NdFeB permanent magnets
for electricity generation

Praseodymium: together with neodymium
in permanent magnets
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Supply chain analysis — Wind turbines
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Supply chain analysis — Technology overview(RES)

Li-ion Batteries

Fuel cells

Electrolysers

Wind turbines

Traction motors

Solar PV

Heat pumps
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Vulnerabilities

« EU shows significant vulnerability
along the analysed supply chains

RED bubbles indicate dependence

« The raw materials step is
systematically critical.

EU share in global production is
never higher than 7%.

« The EU isreasonably strong in the
manufacturing of the final
technologies.
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RES production global shares

Propagation of dependencies along the value chain
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Dependencies — Source country

o
Finland .
Nickel 38% /.»”
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Demand foresight — Framework

Raw material demand scenarios are built via the combination of three drivers:

Technology deployment
Sub-technology market shares

Material intensity and efficiency

11

-

High Demand Scenario — HDS

Low Demand Scenario — LDS
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Forecast analysis — Material demand scenarios
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Material demand forecast - All sectors - EU
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Objective: support CRMA policy

Possible actions to increase resilience of supply chains

Challenging but feasible

Well adapted to some technologies * Targeted diversification

 Based on availability of tech solutions Technology - Based on International Cooperation and

selection Strategic Partnerships
(esp. for onshore wind; PV cells)

Diversificatio Untapped potential

Challenging, long-term of supply * Medium- / long-term

Recycling & g Recycl. volumes to increase
Resource

EU domestic'\ efficiency
production &
manufacturing

* Both materials and designs

* R&D efforts (incl. through Horizon
Europe) for innovative efficient
technologies

* Recycling needs to start now

Promising potential - - —
_ Fair and sustainable conditions
* Important for raw materials and downstream

categories (components and assemblies) THETELI - Promoting responsible mining practices
. public acceptance & responsible and ensuring level playing field
. Strategic investments mining * Respect social/environmental standards
* Increased public acceptance
European
Commission




Our next steps:
Support to policy, Partnerships and collaboration

Support the implementation of CRM Act through:
 On Foresight: Demand mitigation; Rapidly evolving technologies; New technologies
« On Materials: Substitution, esp. with advanced materials; recycling - SETplan

« On management of disruption risk: Monitoring resilience (Stress-test methodology)
and preparedness measures, incl. early-warning mechanism

Partnerships

e Across the Commission: Across the JRC, DG GROW, DG ENER, DG RTD, ...
« External collaborations:

On methodological issues and availability of open data:
« Geological surveys (incl. specialised Offices for CRMA); EU and int’l research centres

IeA G®IRENA OEN"RI

International International Renewable Energy Agency
Energy Agency

European
Commission
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Conclusions
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Dependencies and vulnerabilities are present in various steps of the value chain of
strategic technologies in the EU: in detail, the raw materials step is systematically critical for
all technologies, while the EU is stronger in the manufacturing of the final technologies.

Meeting the EU’s ambitious policy targets will drive an unprecedented increase in materials
demand in the run up to 2030 and 2050, which will be the case at global level as well.

While CRM markets are demand-driven and supply follows the demand, there is often a delay
In new development projects. This raises concerns about a potential gap between demand
and supply for many raw materials.

Diversifying material supply sources, increasing domestic manufacturing capacity, enhancing
recycling and reuse for a stronger circular economy, exploring substitution routes are among
the possible strategies to strengthen the supply chains.
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Keep In touch

EU Science Hub
joint-research-centre.ec.europa.eu

9 @EU_ScienceHub
E) EU Science Hub —Joint Research Centre

@ EU Science, Research and Innovation
@ EU Science Hub
@eu_science
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https://joint-research-centre.ec.europa.eu/
https://twitter.com/EU_ScienceHub

Thank you
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