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This document provides RAND Europe’s submission of evidence in relation to the Business and Trade Sub‑Committee on Economic Security, Arms and Export Controls. The document is structured to answer two questions in the committee’s call for evidence.[footnoteRef:4] [4:  	UK Parliament (2026). ] 


This document draws upon previous RAND research on critical minerals and supply chains. References are provided in the document.
Which critical minerals are the most important to the UK’s national priorities today? Where are the vulnerabilities in the supply chain?


Critical minerals are required across many supply chains that are essential for the UK to fulfil its priorities under the 2025 Strategic Defence Review and National Security Strategy.[footnoteRef:5] In particular, critical minerals will be necessary for the UK to deliver on its aims of leading within NATO and taking on greater responsibility for the UK’s national interests and self-defence.[footnoteRef:6] Critical minerals are necessary because they are essential components of many current and future military equipment that the UK may need to meet these strategies. [5:  In the UK, critical minerals are commodities that are essential to a country’s economy, national security and clean energy transition. See: Department for Business & Trade (2026). ]  [6:  Ministry of Defence (2025); HM Government (2025).] 

To deliver on its defence and security priorities, the UK requires a secure supply of several critical minerals that underpin a wide range of components within defence supply chains. RAND research highlights that several of the critical minerals listed in the UK’s critical mineral list (2026) are necessary components for military technologies, yet have risks within their supply chain, for instance:
· Cobalt is essential for alloys used within gas turbine jet engines, and are used within F-35 engines.[footnoteRef:7] However, the UK is highly dependent on single countries, as mined cobalt is primarily from the DRC and refined cobalt is from China.[footnoteRef:8]    [7:  Villalobos et al. (2025); Kepe & Villalobos (2022).]  [8:  UK Critical Minerals Intelligence Centre (2024b); Our World in Data (2024). ] 

· Indium, gallium, and germanium are key inputs for the semiconductors used in advanced communication systems.[footnoteRef:9] For all three minerals, the UK’s supply chain is particularly at risk because it is highly reliant on China.[footnoteRef:10] [9:  Silberglitt (2015).]  [10:  UK Critical Minerals Intelligence Centre (2024a).] 

· Gallium specifically is used within sensors and communication equipment including GPS, radar systems, precision-guided weapons and hypersonic missiles.[footnoteRef:11]  [11:  Villalobos et al. (2025).] 

· Tungsten is a hard metal valued for its strength and thermal stability. Within the defence industry, it is widely used, including within tank armour, boat hulls and airframes.[footnoteRef:12] With its high wear resistance, tungsten is also used within manufacturing and construction more widely, as it can be used for abrasive applications, such as drilling, cutting and metal machining.[footnoteRef:13] The UK’s supply of tungsten is at risk due to China’s dominance in mining, but the UK has plans to boost domestic supply, with possible mining opportunities in Devon and Cornwall.[footnoteRef:14]  [12:  Villalobos et al. (2025).]  [13:  Villalobos et al. (2025); Silberglitt (2015).]  [14:  UK Critical Minerals Intelligence Centre (2024a); Tungsten West (n.d); Department for Business & Trade (2026).] 

· More broadly, rare Earth elements (REE) are used within critical components of  military technologies.[footnoteRef:15]  These include batteries, chemical catalysts, computer hard drives, lasers, high-power magnets, light-emitting diodes (LEDs), night-vision goggles, and lithium-ion batteries that are used in aeronautics, military surveillance systems, and communication systems.[footnoteRef:16] There are several risks in the REE supply chain, including a highly volatile price and reliance on China for both mining and refining.[footnoteRef:17]   [15:  Silberglitt (2015). REE are a subset of critical minerals, of which there are 17: light REE (Cerium, Lanthanum, Praseodymium, Neodymium and Samarium) and heavy REE (Erbium, Europium, Gadolinium, Holmium, Terbium, Thulium, Ytterbium, Lutetium, Scandium and Yttrium). ]  [16:  Silberglitt (2015). ]  [17:  UK Critical Minerals Intelligence Centre (2024a & 2024b).] 

Critical minerals are not just required for meeting the UK’s defence and security priorities, but they are crucial for decarbonisation and the green energy transition. Nickel, cobalt, lithium, and copper are crucial components of batteries, wind turbines and electric motors for e-vehicles.[footnoteRef:18] As the UK pursues decarbonisation efforts, parallel increases in military spending will lead to competing sources of demand for critical minerals.[footnoteRef:19] For example, the International Energy Agency predicts that by 2040, international demand for nickel and cobalt will be six to twenty times higher than it was in 2020.[footnoteRef:20] To meet this growing demand, the UK has signalled its ambitions of diversifying its supply chains and increasing domestic supply of some critical minerals.[footnoteRef:21] Whilst the UK is exploring mineral deposits in Anglesey, Aberdeenshire and Mid-Tyrone, it is costly to establish new mines, and they often have long lead times before they are fully operational.[footnoteRef:22] The UK’s ability to source these materials at a reasonable cost will come under further pressure as demand increases and vulnerabilities in the supply chain are exposed.  [18:  Tariq & LaTourette (2025); LaTourrette (2022); Kepe & Villalobos (2022).  ]  [19:  Tariq & LaTourette (2025).]  [20:  LaTourrette (2022).]  [21:  Department for Business & Trade (2026).]  [22:  Department for Business & Trade (2026); Whincup & Kroon (2025).] 

The dominance of China in the supply of critical minerals is a particular vulnerability for the UK. China dominates via resource extraction and processing in the midstream (smelting, separation and magnet manufacturing) of the supply chain.[footnoteRef:23] It further dominates supply through its ownership of foreign resources, like cobalt mines in the Democratic Republic of the Congo.[footnoteRef:24] Consequently, any trade restrictions or export controls implemented by China relating to these critical minerals will significantly impact the market. For example, in October 2025, the Chinese government introduced a new policy on a select number of REE whereby the export of products and components which use China-origin REE requires government approval.[footnoteRef:25] Immediately, many sectors experienced disruptions to their supply chains, and today there is still a shortage of yttrium globally as a direct result of these restrictions.[footnoteRef:26] [23:  LaTourrette (2022); Ghiretti & Ellis (2026).]  [24:  LaTourrette (2022).]  [25:  Ghiretti & Ellis (2026).]  [26:  Ghiretti & Ellis (2026).] 



What can the UK learn from the implementation of similar strategies in other countries?
Many countries have long recognised the strategic importance of securing reliable access to critical minerals and have developed a range of policies to strengthen and diversify their supply chains. While these strategies are tailored to each nation’s unique domestic context, there are lessons which the UK can draw on to develop its own approach to critical minerals. Drawing on findings from recent RAND research, the following presents lessons from four nations: China, South Korea, Japan, and the United States. 
A national strategy for critical minerals within a market-driven ecosystem requires long‑term planning and iterative development across the critical mineral supply chain. China’s ability to influence the REE supply chain is the result of decades of strategic planning and management of the related ecosystem. China began mining REEs in the 1950s, and by 1980 the nation had become a global exporter of rare earths.[footnoteRef:27] Foreign presence in the industry was heavily controlled and only permitted under set circumstances that allowed the transfer of foreign knowledge and capabilities to the Chinese market. In 2014, China’s Ministry of Industry and Information Technology (MIIT) introduced a series of reforms which consolidated domestic production into six entities, absorbing hundreds of smaller producers. In 2021, these six entities were again cut down to three,[footnoteRef:28] allowing for greater state control over supply, pricing and standard setting. In addition to its domestic efforts, China has also taken steps to increase cooperation with other REE producers to codevelop the sector, aiming to mitigate against diversification efforts and ensuring its continued access. [27:  Ghiretti & Ellis (2026).]  [28:  Ghiretti & Ellis (2026).] 

The UK can draw several lessons from China’s long-term approach to REE supply management. The most important one is the value of sustained strategic planning that integrates industrial planning and diplomatic efforts. Establishing clear institutional coordination between government, academia, and private industry could help the UK cultivate domestic capacity for processing and innovation, rather than relying solely on imported materials. While a direct replication of China’s state-led model may not be possible given the lack of REE deposits in the UK[footnoteRef:29] and the UK’s market structure, adopting elements of coordinated planning, such as targeted incentives, joint research frameworks and infrastructure investment, could strengthen Britain’s position within the global REE supply chain. Finally, and crucially, the UK should learn from China’s iterative approach. It is likely that any initial effort to strengthen the critical mineral supply chain will be imperfect but will be a necessary foundation for later policies to develop long-term resilience. Inaction is more harmful than imperfection. [29:  Innovate UK (2025).] 

A whole of government approach with continuous risk monitoring can reduce strategic vulnerability and increase long-term resilience. South Korea has developed a wide-ranging, whole of government framework that clearly delineates responsibilities to specific ministries responsible for different aspects of securing the critical mineral supply chain.[footnoteRef:30] To strengthen the resilience of its critical mineral supply chains, the strategy focuses on proactive monitoring, strategic preparedness, and international cooperation. Ministerial responsibilities include: financial policy, risk monitoring, domestic capability building and targeted international engagement. For those critical minerals the government deems crucial to economic security, there is regular assessment of their vulnerabilities, supported by an integrated early warning system that tracks domestic and global supply chain conditions.[footnoteRef:31] To ensure rapid action during disruptions, South Korea plans to expand public stockpiles of critical resources such as rare metals. The strategy also emphasises boosting domestic production capacity in essential sectors and diversifying import sources to reduce dependencies and overreliance on specific countries. Additional priorities include upgrading logistics infrastructure, fostering bilateral and multilateral cooperation initiatives with resource rich countries, and investing in research and development to maintain competitiveness and resilience in core technologies vital to economic security.[footnoteRef:32] The Supply Chain Stabilization Committee, chaired by the Deputy Prime Minister, oversee the approach overall, coordinate efforts and maintain an early warning system to foresee supply shocks.[footnoteRef:33] South Korea’s approach reflects that supply chain resilience cannot be achieved through isolated initiatives or ad hoc interventions.  [30:  Villalobos et al. (2025).]  [31:  Villalobos et al. (2025).]  [32:  Villalobos et al. (2025).]  [33:  Villalobos et al. (2025).] 

South Korea’s approach showcases the value of a coordinated, whole of government approach. By having an overseeing body to coordinate the implementation of the UK’s Vision 2035: Critical Minerals Strategy, the UK would benefit from clarity over where responsibility for strategic implementation lies. A delineation of roles to specific ministries and agencies may better connect risk assessments, early warnings, industrial policy, and international collaborative efforts. This approach enables better coordination of efforts and enhances accountability to ensure that the necessary steps are being taken to guarantee the necessary supply of critical minerals for the UK to meet its national priorities. 
Identifying priority resources and allocating funding is essential for adapting and responding to disruptions and geopolitical shocks.[footnoteRef:34] Japan’s economic security strategy also offers valuable insights to strengthen the resilience of critical minerals supply chains. Central to its approach is the designation of 12 products as critical to its defence industrial base, accompanied by substantial public investment aimed at stabilising the supply of materials for these products and supporting research in key sectors.[footnoteRef:35] Japan’s overarching goal of ensuring stable access to essential raw materials demonstrates the value of defining critical resources early and dedicating sustained public investment to their secure supply.[footnoteRef:36] Japan’s Ministry of Economy, Trade, and Industry implement its critical minerals policy through an independent agency -  Japan Organization for Metals and Energy Security (JOGMEC) who are responsible for financing mineral exploration, mining and refining projects as well as geological surveys and technical support.[footnoteRef:37] JOGMEC provides subsidies and loans for these projects if they are Japanese owned or invested in by Japanese companies.[footnoteRef:38] Japan’s economic security strategy also emphasises the protection of sensitive technologies through a process that allows officials to pause patent procedures when an invention contains information that could threaten national security if publicly released. [footnoteRef:39]  [34:  Villalobos et al. (2025).]  [35:  As of October 2024, the 12 critical products include: advanced electronic components, aircraft parts, antibacterial preparations, cloud computing, fertilizers, permanent magnets, machine tools and industrial robots, important minerals, natural gas, ship parts, semiconductors and storage batteries. See: Ministry of Economy, Trade and Industry, Japan (2024).]  [36:  Villalobos et al. (2025).]  [37:  Villalobos et al. (2025).]  [38:  Villalobos et al. (2025).]  [39:  Villalobos et al. (2025).] 

The UK may draw two principal lessons from Japan’s experience. First, it should clarify its own list of strategically critical resources and related technologies - an endeavour already reflected in the questions of this inquiry. Second, Japan’s approach highlights the importance of endorsing its strategic ambitions with stable, long‑term funding to secure supply. The UK could establish a dedicated agency to administer funding relating to projects that strengthen the UK’s ability to deliver critical minerals. 
Critical mineral supply chain security can be improved by incentivising domestic production through a combination of targeted financial interventions and trade policies. The US government has prioritised the development of mining and manufacturing capacity in several ways. For example, the Office of Strategic Capital offers debt and investment funding for companies developing critical technologies for national security, whilst the US Department of Energy (DOE) provides loans to incentivise companies to relocate foreign production to relocate domestically.[footnoteRef:40] The United States has also made use of trade policy tools in response to strategic competition with China, applying tariffs on electric vehicles, batteries and critical minerals from China, and tightening export controls on advanced technologies.[footnoteRef:41] [40:  Villalobos et al. (2025).]  [41:  LaTourrette et al. (2025).] 

Providing funding to overseas projects can offer a way for the UK to diversify its supply chains and reduce dependencies on single countries. The United States has pursued measures internationally to improve access to key mineral sources by financing overseas infrastructure projects.[footnoteRef:42] For instance, the US Development Finance Corporation has partnered with the European Union, the African Development Bank, the Africa Finance Corporation, the World Bank, and governments of Angola, the Democratic Republic of the Congo (DRC), and Zambia to develop the Lobito Atlantic Railway. The project aims to improve transportation networks in Central and Southern Africa by connecting coastal Angola with mining regions in the DRC and Zambia by rail.[footnoteRef:43] In addition, the United States has further pledged support to the DRC and Zambia to produce electric vehicle (EV) batteries, from the mining of critical mineral components through to the assembly line.[footnoteRef:44] These examples illustrate how investments overseas can enable access to upstream resources and create alternative routes to global markets.[footnoteRef:45]  [42:  Villalobos et al. (2025).]  [43:  Villalobos et al. (2025).]  [44:  LaTourrette et al. (2025).]  [45:  LaTourrette et al. (2025).] 

Two principal lessons can be drawn from the United States’ approach to reducing dependency on single countries for critical minerals. First, the UK could explore opportunities to join multi-lateral initiatives overseas, akin to the Lobito Atlantic Railway project, to establish alternative supplies of critical minerals. Second, the UK could bolster domestic production of critical minerals. As highlighted by the Critical Mineral Strategy, this could happen at different stages of the supply chain, from mining (if viable), processing and recycling. 
The UK could also explore ways to simulate a domestic research community to explore new sources of critical minerals. For example, the United States continues to invest in research aimed at improving extraction and processing technologies. The US DOE oversees a network of laboratories to maintain research into advancing technologies that use critical minerals, including identifying new or alternative sources of including critical mineral extraction, from coal and other sources.[footnoteRef:46]  [46:  Villalobos et al. (2025); Hill & Lucas (2024).] 

To further reduce UK dependency on single countries for its critical mineral supply, the UK could learn from the US approach to fostering a research community. The UK could further support academia and the research community by establishing grants and research funds specifically targeted towards researching alternative sources of critical minerals. A central body to coordinate and oversee such research could also streamline efforts and provide high level guidance on areas of relevance to the UK’s national priorities.
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