. Where are the material resources needed to feed Europe’s energy transition?

The raw reality

by Ewa Kochanska

One of the latest reports from the European Court of Auditors (ECA) analyses the strategic importance of
critical raw materials (CRMs) to the EU’s goals towards climate neutrality - unsurprisingly revealing a too heavy
dependence on imports, with supply chains concentrated in a handful of non-EU countries. This situation
exposes the bloc to geopolitical risks and trade disruptions, significantly weakening efforts to strengthen
its strategic autonomy. Although recent policy initiatives, including the Critical Raw Materials Act, have
provided clearer direction, issues related to data, targets, and implementation still need more attention.

he EU’s objectives of reaching
net-zero emissions by the mid-
dle of this century and signifi-
cantly expanding renewable
energy by 2030 have rapidly increased the
demand for wind turbines, batteries, and
photovoltaic panels. As these technolo-
gies depend on a small group of key raw
materials - including lithium, cobalt,
nickel, and rare-earth elements — raw
material supply security has become the
core of both energy and industrial policy.
As consumption rises sharply, ensuring
reliable and sustainable access to these
materials is emerging as one of the defin-
ing challenges of the energy transition.
However, ambitions to expand domes-
tic production and improve resource effi-
ciency face persistent structural obstacles.
Financial, regulatory, and technological
challenges suppress mining, processing,
and recycling activities within the EU;
permitting procedures are also slow and
complex. Circular economy measures and
recycling targets offer a pathway to reduce
reliance on primary extraction, but market
and regulatory constraints hinder their
full realisation. Strategy-based projects
designed to accelerate progress may ulti-
mately bring about positive outcomes, but
they are unlikely to contribute meaning-
fully before the end of this decade.

Before you build, lay the foundation
The EU’s approach to securing strategic
raw materials sets a clear direction, but its
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foundation is uneven. Although the policy
is based on solid data and clear justification,
problems show up in how key materials are
identified, how targets are defined, and how
progress is measured.

The lists of critical and strategic raw
materials help prioritise resources needed
for the energy transition, but data limi-
tations and methodological issues affect
both the selection of materials and the
forecasts of future demand. Gaps in trade
data and modelling also undermine con-
fidence in the overall picture, meaning
the system for identifying and tracking
CRMs is still not fully reliable.

Similar issues appear in the targets
and funding that support the policy. The
EU has set benchmarks for extraction,
processing, recycling, and import diver-
sification, but it is not always clear how
these targets were determined or how
they link to broader energy and industrial
goals. At the same time, significant EU
funding has been allocated to raw mate-
rials projects, yet its impact on supply is
difficult to measure because funding is
spread across different programmes and
results are not systematically tracked.
ECA’s Critical raw materials for the energy
transition report therefore recommends
improving data quality, making targets
more transparent and better aligned with
EU objectives, and monitoring funding
more closely to understand whether it
is actually strengthening the bloc’s raw
materials supply.

Results you can hold

The EU remains highly dependent on
imports for most of the raw materials
needed for the energy transition, and in
certain instances, completely dependent.
To deal with this, the Critical Raw Materials
Act sets a target to limit dependence on any
single non-EU country, but current supply
patterns show a long path ahead. In some
cases, sourcing is still heavily concentrated,
particularly at the processing stage, where
a few countries dominate key materials
such as lithium and rare-earth elements.
This leaves supply chains exposed to dis-
ruption and underlines the scale of the
diversification challenge.

Efforts to secure access through trade
policy and external cooperation have
intensified, but the results are difficult
to measure. Free trade agreements and
other initiatives should improve access
to resources and create more stable con-
ditions for investment, yet there is little
evidence so far that they have increased
the flow of materials into the EU.

Meanwhile, global trade conditions
are continually worsening. Among other
pressures, export restrictions, licensing
systems, and growing geopolitical ten-
sions continue to affect availability, with
recent limits on rare-earth exports and
the disruption of supplies from Ukraine.
As a matter of fact, CRMs are becoming
at least some of the reasons for geopo-
litical aggression, such as the attack on
Ukraine, and they have been used as tools
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Fig. 1. Which critical raw materials are needed for which renewable energy technologies
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of economic warfare, such as China vs As such, strategic partnerships with the value chain, from extraction to process-
Japan/US/EU. These developments high-  resource-rich countries have been impor- ing, instead of just focusing on imports.
light how external factors can quickly tantinthe EU’s policy. These agreementsare ~ While they have helped build relationships
reshape access to critical materials. meant to create long-term cooperation along  and set out areas for working together, their
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Fig. 2. Main EU suppliers of selected raw materials1
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effect on actual supply has been limited.
Many are still at an early stage, with road-
maps lacking clear timelines or measurable
outcomes. In practice, trade data show little
consistent improvement in import patterns,
suggesting that these partnerships, while
useful for engagement, are not yet deliver-
ing the level of supply security the EU seeks.

Here, the ECA report suggests that the
European Commission (COM), in order to
ensure that its efforts to diversify imports
actually result in a more reliable supply of
CRMs, must evaluate whether trade agree-
ments that include raw materials provi-
sions are genuinely improving supply secu-
rity; these findings should then be used to
strengthen future agreements. It is also
recommended to regularly review strategic
partnerships with resource-rich countries
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to determine whether they are deliver-
ing concrete results in terms of supply.
By identifying which co-ops or initiatives
work best, the EU could replicate success-
ful approaches and make its external raw
materials strategy more effective overall.
The suggested implementation date for
these changes is 2026.

Oversupply... of red tape

Efforts to build up domestic produc-
tion of CRMs in the EU continue to face
a number of fundamental obstacles. While
the Critical Raw Materials Act sets targets
to increase both extraction and processing
within the bloc, current production remains
limited and far below global levels. A key
issue is the lack of exploration. Many areas
in Europe still need to be properly assessed

for their resource potential, and early-stage
exploration has seen little investment for
years. Even when deposits are found, turn-
ing them into successful mining projects is
uncertain, expensive, and risky, which slows
progress from the very beginning.
Processing presents a similar challenge.
Much of the value chain is still outside the
EU, particularly for complex materials
such as rare-earth elements, where pro-
cessing capacity is almost entirely concen-
trated elsewhere. Within Europe, facilities
have declined in number, and high energy
costs continue to weigh on competitive-
ness in energy-intensive industries, like
smelting and refining. Although new
policy initiatives aim to support indus-
trial capacity and reduce energy costs,
it is too early to judge whether they will
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Fig. 3. Along road to a new mine in Sweden: 30 years and counting
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reverse this trend. The lack of a secure and
stable raw material supply makes it harder
to justify investment in processing, a cycle
that is difficult to break.

Financing and regulation add more
challenges. Many see investment in mining
and processing as risky, which makes it
hard to attract private money. Public fund-
ing is just beginning to grow. Unclear sus-
tainability rules and a want of clear financ-
ing guidelines have also slowed progress.
On the regulatory side, permitting proce-
dures remain long and complex, with envi-
ronmental assessments and administrative
requirements significantly extending pro-
ject timelines. In many cases, it can take
more than a decade (or a few) for a mining
project to move from discovery to produc-
tion. Recent measures, such as one-stop
shops, are intended to simplify the process,
but implementation has been rather rough
around the edges, and delays continue to
hold back the expansion of domestic supply.

According to the ECA report, COM
should launch a consultation process to
gather evidence and develop practical rec-
ommendations on how to make investments
easier. Based on the findings, the EU execu-
tive should then consider policy measures
that could help reduce financial risks and
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encourage more investment across the raw
materials value chain; the recommended
target date is 2027.

Untapped (sustainable) potential

Sustainable resource management is
expected to play a larger role in reduc-
ing the EU’s reliance on primary raw
materials, but its potential is still only
partly realised. Current policy recog-
nises the importance of improving how
materials are used, reused and recovered
across their life cycle, and the Critical
Raw Materials Act introduces measures
to support recycling, efficiency, and sub-
stitution. However, there are omissions
in how these elements are addressed.
In particular, substitution, as in the
replacement of critical materials with
alternatives, is not fully covered in exist-
ing legislation, and delays in implement-
ing key measures are holding back pro-
gress. National circularity plans, intended
to guide action at the EU Member State
level, have yet to materialise because of
delays in supporting rules.

Recycling plays a key role in this effort,
but current targets and systems do not
deliver consistent results for all materials.
Some sectors, like battery development, have

stricter requirements, but many important
raw materials still do not have clear incen-
tives for recovery. Recycling rates remain
low for several materials used in the energy
transition, and sometimes they are not recy-
cled at all. Valuable materials embedded in
electronic waste are often lost ‘thanks’ to
low collection rates and inefficient recovery
processes. Existing targets tend to focus on
overall volumes rather than individual mate-
rials, which limits the incentive to recover
smaller or more complex components.

Even where recycling is technically
possible, market conditions continue to
constrain its development. High process-
ing costs, limited access to feedstock, and
technological challenges make it difficult
for European recyclers to compete, par-
ticularly against larger, more integrated
players in other geographies.

Regulatory factors also play a role,
with differences in how rules are applied
across the EU Member States and restric-
tions on waste movement reducing econo-
mies of scale. Although recent measures
aim to improve product design, labelling,
and permitting for recycling projects, these
steps are still working their way through
the system. For now, the business case for
recycling many CRMs spells uncertainty,
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Fig. 4. The patchwork of EU recycling, recovery, and waste collection targets
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which slows its expansion as a meaningful
source of supply.

Consequently, to reduce the EU’s reli-
ance on newly extracted CRMs, there must
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new batteries consumption

be a focus on making better use of recy-
cling, recovery, and substitution. The ECA
report suggests that when the Net-Zero
Industry Act is reviewed, COM should give
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more attention to replacing CRMs with
alternative materials, especially by encour-
aging innovation in product design so that
fewer scarce inputs are needed.
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The ECA report also proposes introduc-
ing binding recycling targets for individual
CRMs where this is technically possible,
along with realistic targets for collecting
and recovering waste that contains these
materials. Finally, it stresses the need to
make recycling more economically viable
by making it easier to import relevant waste
into the bloc and to transport it between
the EU Member States, improving recycling
operations. The suggested target date for
these improvements is 2029.

The 2030 supply gap

The introduction of the new strategic
project label in the Critical Raw Materials
Act aims to speed up projects that will
help the EU secure important materials.
The label brings benefits, like quicker
permits and more attention, which has
already caught the interest of many in the
industry. The first round of applications
covered a broad range of activities, from
extraction to recycling, and both EU and
non-EU projects were selected. However,
the rollout has been up-and-down, with
fewer calls for projects than originally
planned, and the overall framework still
evolving as implementation progresses.

On the ground, however, the benefits
of the strategic label are constrained by
familiar challenges. While permitting
procedures may be streamlined, delays

linked to appeals and administrative
processes are still present. Financing is
another weak point, as the label does not
come with dedicated EU funding, leaving
many projects to rely on external capital.
Furthermore, the scheme’s scope is lim-
ited to strategic raw materials, excluding
others, though they are important for the
energy transition too. Questions have
also been raised about project selection,
as financial viability is not a requirement,
and some projects have faced difficulties
even after being granted strategic status.

In the big picture, many of these pro-
jects are unlikely to make a meaningful
contribution to supply by the next decade.
A large share is still at an early stage of
development, with uncertain timelines
and, here and there, no secured buyers
for their output. Although a handful of
more advanced projects are expected to
move forward, they would likely have
done so without the strategic designation.
The link between these projects and wider
EU partnerships with resource-rich coun-
tries also appears weak, limiting their role
in reducing supply risks. As a result, while
the strategic project instrument may sup-
portlonger-term development, its impact
on near-term supply is uncertain.

The ECA report’s recommendations in
this area suggest that COM, during the
evaluation of the Critical Raw Materials
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Act in 2029, should widen the range
of CRMs that can qualify, particularly
those important for the energy transi-
tion. Priority should be given to projects
that already have buyers in the EU, as
this would increase the likelihood that
the materials actually support European
industries. Also, projects with longer
development timelines should be allowed,
recognising that many raw materials pro-
jects take years to become operational.
The EU’s raw materials strategy points
the way forward, but its effects will not
be immediate. Key issues — among them
import dependence, slow project devel-
opment, recycling limits, and investment
risks — are still not solved. A sizeable gap
remains between what politicians hope for
and what industry can deliver, so the EU
will likely stay vulnerable to global mar-
kets and geopolitical risks for some time.

The need for speed

Turning strategy into the reality of tan-
gible and secure supply will require better
data, clearer priorities, faster permitting,
stronger financing, and more effective recy-
cling, as well as the development of complete
value chains within Europe. The Critical raw
materials for the energy transition report
found that without faster progress, raw
materials will remain one of the key weak
points in the energy transition. u
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