Europe’s shipbuilding faces rare earth supply crisis threatening green transition
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The European Union's reliance on rare earth materials, particularly concerning its shipbuilding industry, poses significant challenges to the region's ambitions for decarbonisation and sustainable innovation. Allard Castelein, former CEO of the Port of Rotterdam, emphasised these concerns during a recent webinar, warning of a dangerous dependency that not only undermines economic stability but also national security. Alongside him, Professor René Klein from Leiden University's Institute of Environmental Sciences pointed out that China’s dominance in the supply chain for critical materials like nickel, copper, and rare earth elements could jeopardise Europe’s strategic initiatives.
Castelein highlighted a startling statistic: Western nations, including the Netherlands, are lagging 35 years behind China in developing a robust strategy for securing these essential materials. China's early investment in its rare earth supply chain began in the 1990s, allowing it to essentially monopolise the mining and processing of over 30 different rare earth elements. This situation has left Europe vulnerable, especially in sectors crucial to national defence and energy transition, such as shipbuilding and aerospace. Notably, the advanced technology required to construct modern naval vessels increasingly depends on rare earth elements for their complex systems.
From smartphones to electric vehicles, rare earths have woven into the fabric of contemporary life, yet the systems underpinning their supply remain precariously out of balance. The COVID-19 pandemic starkly illuminated the risks associated with global supply chains, demonstrating that even a minor disruption can leave critical industries with unfinished products. During the pandemic, many industries suffered from these disruptions, revealing a stark truth: unless the full supply chain complexities are understood and addressed, the consequences could be dire.
Castelein's recent engagements with naval construction firms such as Damen, responsible for building new frigates for the Dutch navy, further underscore the urgency of this matter. He questioned whether stakeholders fully grasp which rare earth materials are necessary, not just at the supplier level but across the entire chain. Understanding this underpins the ability to ensure operational readiness of naval vessels, and, by extension, national security.
Compounding the issue is the geopolitical landscape, as evidenced by recent events where China halted exports of several rare earth elements amid escalating trade tensions with the United States. Such decisions highlight the vulnerabilities inherent in relying on a dominant supplier. This reliance could exacerbate shortages and disrupt supply chains across critical industries, from defence to renewable energy. Analysts have warned that this situation underscores a greater strategic risk for the West, and countries are being urged to seek alliances and alternative supply sources to mitigate this precarious dependency.
In response to these challenges, the European Union has initiated the Critical Raw Materials Act, aiming to diversify supply sources and enhance recycling capabilities. This legislative framework acknowledges that current overdependence on any single country, particularly China, is unsustainable. A report indicated that about 98% of the EU’s rare earths are currently sourced from China, revealing an alarming concentration of supply in the hands of a single nation.
Castelein remains cautiously optimistic. He believes that opportunities exist for the maritime sector to emerge stronger by fostering resilience through innovation. By investing in circular economies and alternative supply chains, the EU can create a more diverse landscape for sourcing rare earth elements. While this may initially appear more expensive, the long-term benefits of fostering self-reliance and reducing vulnerabilities could outweigh the costs.
Achieving this vision, however, calls for collaborative efforts between public and private sectors, recognising the existing complexities of the rare earth supply chain. Castelein's experience suggests that without managing all stages—from mine to market—we may fail to fully realise the promise of secure and sustainable sourcing.
As the maritime industry navigates these turbulent waters, the collective response from governments, industries, and academia will determine whether Europe can reclaim its independence in critical raw materials. The challenges are significant, but Castelein believes that, with a strategic approach and the right partnerships, the maritime sector could not only address current vulnerabilities but also thrive in the emerging landscape of sustainable technologies.
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