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ABSTRACT

Rare earth elements (REEs) have become a critical factor in contemporary
geopolitical and economic statecraft, particularly within the framework of strategic
resource nationalism. China’s dominance, accounting for over 60% of global REE
production and a larger share of processing capacity, presents a significant supply
chain vulnerability for import-dependent actors like the European Union (EU). The
EU’s strategic sectors—including renewable energy, defence, and digital

technologies—are acutely exposed to potential supply disruptions, prompting a
concerted policy response. This paper tries to examine how REE dependencies
shape global trade and security. It evaluates EU initiatives like the Critical Raw
Materials Act, which aims to mitigate supply chain vulnerability through
diversification and strategic partnerships. The green and digital transitions intensify
the need for secure REEs for key technologies. However, challenges like
environmental impacts and high costs persist. This paper focuses on how the REEs
could shape future geopolitical alignments and define economic stability in an
increasingly competitive global landscape.
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Introduction

Rare earth elements (REEs) have emerged as indispensable building blocks of the 21st-century global
economy. Powering a wide array of technologies— from wind turbines and electric vehicles to missile
guidance systems and smartphones— these materials lie at the intersection of economic innovation.
Climate action and national security.

This shift has given rise to strategic resource nationalism—a phenomenon wherein states leverage
control over critical minerals to advance geopolitical and economic interests (Childs, 2023).

The concept of strategic resource nationalism can be systematically defined as a state-led strategy to
assert sovereign control over natural resources deemed critical for economic security and
technological leadership. It extends beyond traditional resource nationalism—which focuses on
revenue capture and nationalisation—by integrating resource control into broader geopolitical and
industrial strategies. In the context of the green and digital transitions, this modern form of
nationalism is characterised by the use of export controls, domestic processing mandates, and
strategic stockpiling to wield influence, secure supply chains for domestic industries, and gain
leverage in international relations. This framework provides a critical lens through which to analyse
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China’s rare earth policies and the European Union’s corresponding efforts to secure its own mineral
sovereignty.

For the European Union (EU), the stakes are particularly high. Despite its ambitions to lead in green
energy and digital transformation, the bloc remains heavily reliant on imported REEs, particularly
from China. This dependence has created structural vulnerabilities that threaten to undermine the
EU’s climate goals, industrial competitiveness, and strategic autonomy. (European Commission,
2023).

REEs, encompassing 17 metals such as neodymium, dysprosium, and terbium, are irreplaceable in
several high-tech applications. Their unique magnetic, luminescent, and electrochemical properties
make them essential for:

e Decarbonization technologies (e.g., permanent magnets in wind turbines and electric vehicle

motors);
e Defence and aerospace systems (e.g., precision-guided munitions, satellite
communications);

¢ Digital transformation (e.g., semiconductors, fibre optics, and 5G networks) (Hatch, 2023).

Despite their relative geological abundance, REEs face severe supply chain bottlenecks due to the
capital intensity and environmental challenges of extraction. In this sector, a sector where China
commands a near-monopoly, controlling 90% of global refining capacity (U.S. Geological Survey,
2024). Beijing has repeatedly demonstrated its willingness to weaponise this dominance, as seen in
its 2010 embargo against Japan and 2023 export restrictions on gallium and germanium—key
materials for semiconductors (Reuters, 2023). The EU, which sources 98% of its REEs from China,
is particularly exposed to such coercive economic statecraft (European Parliament, 2024).

Against this backdrop, this article examines a critical research question: How can the EU reconfigure
its rare earth supply chains to mitigate geopolitical risks while advancing its climate and industrial
policy goals? The article suggests that the EU must pursue a tripartite strategy combining:

1. Supply chain diversification (via partnerships with resource-rich democracies such as
Canada and Australia);

2. Technological innovation (including recycling, material substitution, and sustainable
mining);

3. Strategic industrial policy (scaling up domestic refining and manufacturing capacity).

The analysis proceeds in five parts. First, establish the strategic significance of REEs in contemporary
energy and security architectures. Second, analyse the geopolitical economy of rare earths, focusing
on China’s market dominance and the responses of the U.S. and allied nations. Third, assess the EU’s
policy framework, including the Critical Raw Materials Act (CRMA) and European Raw Materials
Alliance (ERMA). Fourth, identify structural barriers to implementation, from environmental trade-
offs to investment gaps. Finally, propose a roadmap for the EU to achieve mineral
sovereignty without compromising its sustainability commitments. The central thesis of this paper
is that for the EU, the path to security lies not in unattainable self-sufficiency, but in strategic
interdependence—diversifying its supply chains across trusted global partners while retaining
sufficient domestic control and innovation capacity to weather geopolitical shocks.

This study contributes to three scholarly debates:

1. The evolving nature of resource nationalism in an era of green industrialisation.
2. The geopolitical externalities of clean energy transitions.
3. The EU’s capacity to reconcile economic security with open strategic autonomy.
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these supply chains to child labour, hazardous working environments, and large-scale environmental
degradation.

The DRC, for instance, accounts for over 70% of global cobalt production (U.S Geological Survey,
2024), a metal essential for electric vehicle batteries. However, artisanal mining in the country often
involves exploitative labour practices. Similarly, Myanmar has become a major supplier of heavy rare
earths, but its mining sector is tied to military-linked groups and ecological destruction.

The EU’s proposed Corporate Sustainability Due Diligence Directive (CSDDD) aims to hold
companies accountable for human rights violations in their supply chains. However, enforcement
remains a challenge, and without strong partnerships with producing nations, Europe may struggle
to ensure ethical sourcing.

c. High Costs of Reshoring

Building a self-sufficient rare earth supply chain is expensive. China’s dominance is not just due to
its natural resources but also itslow labour costs, state subsidies, and established refining
infrastructure. European companies face higher production costs, making it difficult to compete
without government support.

For instance, reopening rare earth mines in the EU requires billions in investment, and processing
facilities are even more capital-intensive. The Lynas Rare Earths plant in Malaysia—one of the few
major non-Chinese refining facilities—took years and significant funding to become operational.
Europe must decide whether it is willing to subsidise its rare earth industry to match China’s
economies of scale.

d. Role of Private Sector and State Subsidies

Given these financial challenges, public-private partnerships (PPPs) will be crucial. The U.S. has
used the Defence Production Act and tax incentives to boost domestic rare earth production, while
Japan has provided low-interest loans to secure overseas mining rights.

The EU’s Innovation Fund and Recovery and Resilience Facility (RRF) could play a similar role, but
coordination among member states is fragmented. A unified EU investment strategy, possibly
through a sovereign wealth fund for critical minerals, may be necessary to attract private capital and
de-risk projects.

e. Geopolitical Risks and Strategic Autonomy

While the EU aims for 10% domestic mining and 40% processing by 2030, complete self-sufficiency
is unrealistic. China controls over 80% of rare earth refining, and even if Europe ramps up
production, it will still depend on foreign partnerships for raw materials and processing technology.

Instead of full autonomy, the EU should focus on "strategic redundancy"—developing multiple
supply chains to avoid over-reliance on any single country. This means investing in recycling,
alternative materials, and trusted global suppliers while maintaining some level of domestic

capacity.
f. Balancing Cooperation with the U.S. vs. Avoiding New Dependencies

The U.S. has pushed for a unified Western front against China’s rare earth dominance, encouraging
Europe to join initiatives like the Minerals Security Partnership (MSP). However, the EU must
ensure that decoupling from China does not mean over-reliance on the U.S.

For example, the Inflation Reduction Act (IRA) provides subsidies for electric vehicles using
minerals from U.S. or allied sources, which could disadvantage European automakers. The EU
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must negotiate exemptions or equivalent incentives to protect its industries while maintaining
transatlantic cooperation.

The Path Forward

To effectively secure its rare earth supply chains, the EU must adopt an all-inclusive strategy that
goes beyond policy documents and targets, which would encompass circular economy solutions,
ethical sourcing, technological innovation and strategic preparedness against supply chain shocks.
A forward-looking approach which would focus on resilience, ethics, and technological leadership by
integrating innovation with practical preparedness.

A top priority is expanding the circular economy. Recycling rare earth elements from discarded
electronics, batteries, and industrial waste is not only environmentally sound but also economically
strategic. While current recycling rates languish below 1 %, standardised collection systems, targeted
public awareness, and strong policy incentives could help scale up urban mining efforts. Such
initiatives, once seen as supplementary, must now become the core components of the EU’s raw
material strategy.

Ethical and diversified sourcing should also form the backbone of the EU’s external supply chains.
Building trusted partnerships with resource-rich nations such as Australia, Canada and Greenland
could offer an alternative path toward sourcing minerals under high environmental and labour
standards alongside expanding the Global Gateway initiative in Africa, which presents an
opportunity to support local economies while ensuring responsible mining practices. However, these
partnerships would require long-term commitments and active engagement, not just mere
investment but shared governance models and capacity building.

Technological innovation must be seen not just as a solution but as a competitive edge. Advancing
research on rare-earth-free alternatives, such as the iron-nitride magnets, and improving standards
when it comes to sustainable mining and refining processes can gradually reduce the EU’s
dependency. Coordinated R&D programs which would bring together universities, industry leaders,
and EU institutions can foster breakthroughs that support the bloc’s strategic autonomy.

Strategic reserves and preparedness mechanisms, which include strategic stockpiling of rare earths,
also need to be prioritised. A centralised EU-wide stockpile of critical rare earths could provide a
buffer during periods of geopolitical instability or trade disruptions. Coordinated stockpiling with
NATO or other allies could further strengthen Europe’s collective defence posture. Additionally,
implementing stress tests and contingency protocols for supply chains could further ensure quicker
responses in future crises.

Ultimately, these measures are not isolated fixes but must be integrated into a larger, cohesive long-
term vision which would balance sustainability with sovereignty.

Conclusion

As the global competition over rare earth elements intensifies, the European Union finds itself at a
crossroads. Its dependency on Chinese supply chains poses a significant strategic vulnerability,
especially as these materials underpin key sectors- from green energy and digital technology to
defence. While steps like the Critical Raw Materials Act have laid essential groundwork, much more
is needed to turn policy intent into reality.

This paper identifies four key imperatives for the EU action.

First, geopolitical volatility demands a stronger and more diversified international partnership.
Countries like Canada, Australia, and African states offer promising alternatives, but cultivating
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these relationships requires more than just trade deals; it demands trust, shared values, and
sustained diplomatic engagement.

Second, the EU must accelerate investments in recycling and substitution technologies. Without
breakthroughs in these areas, the bloc will remain at the mercy of the fragile supply chain dominated
by China and external actors.

Third, trade-defence tools such as anti-coercion mechanisms and tighter foreign investment
screening must be part of the strategy to safeguard critical sectors.

Fourth, building up domestic capacity, from mining to refining, must be approached pragmatically.
While complete self-sufficiency is unrealistic, strategic autonomy is attainable through smart
investments, targeted subsidies, and cohesive public-private cooperation.

The EU’s path forward lies in strategic interdependence: diversifying its sources while retaining
enough control to weather global shocks. Navigating this complex terrain will require political will,
financial commitment, and a shared understanding among member states of what’s at stake.

What'’s ultimately on the line is more than just mineral supply; it’s Europe’s ability to lead in the
technologies of tomorrow without compromising its values or sovereignty. With decisive and
coordinated action, the EU can transform its vulnerabilities into strength and shape a resilient
economic future in an uncertain world.
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