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Abstract  

Critical elements are minerals that are vital to economic and national security, yet are vulnerable 
to supply disruptions. These minerals are refined, processed and included in some of the most 
important enablers of economic and national security for Australia, such as military capabilities, 
smart phones and lithium-ion batteries. The current market is heavily dominated by China, who 
holds a near-monopoly over many minerals, including supplying over 85% of the world’s rare earth 
elements. This consolidation heightens the risk of supply chain failure or disruption. This paper 
outlines a strategy for Australia to address this risk by diversifying critical mineral supply through 
three actions: international engagement, fostering alternative sources of supply, and undertaking 
domestic reforms. This strategy is underpinned by a recognition that critical minerals are of such 
importance that they require some Government management and intervention, even if these 
strategies carry significant resource costs. In making this recommendation, this paper draws upon 
the experience of oil, another strategically vital commodity. 
 
Context     

Critical minerals are those minerals that are essential to economic and national security but are 
vulnerable to supply disruption. Different countries have different critical minerals lists, but these 
typically include both relatively commonly found and refined elements, such as bauxite, as well as 
rare earth elements (REE). REEs are vital to a range of advanced technologies and, while relatively 
commonly found, are difficult to extract and refine. This paper adopts the critical minerals list of 
the US Geological Survey and focuses on REEs and minerals comprising lithium batteries as case 
studies (Fortier et al., 2018).  
 
Critical minerals are incorporated into a range of goods, such as lithium powered cars, fighter jets 
and computers. Their importance will only increase in the years ahead, with demand for lithium 
alone expected to increase fivefold by 2024 (Thurtell, 2018). Major REE deposits are found in 
China, Brazil and Australia and major lithium reserves are found in Chile, China and Australia (Zhou 
et al., 2017). No single country has significant reserves of all critical minerals, and even China is 
reliant on imports of 19 out of their 42 critical minerals (Gulley et al., 2018). The supply chain for 
critical minerals usually comprises of extraction (mining), stages of downstream processing (e.g. 
separation and refinement) and incorporation into final products (e.g. rare earth magnets).  
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While the importance of critical minerals has been acknowledged for many years, the challenge of 
ensuring reliability and security has been left entirely to the market. This has culminated in a 
situation where China has become the dominant supplier of critical minerals, due to its huge 
domestic demand and proactive government policies. While China has only 35% of the world’s REE 
reserves, it currently provides 85% of the world’s supply (Zhou et al., 2017). China also dominates 
the refinement of REE and is seeking to move up the value chain to produce REE-related 
components (Abraham, 2017). The number of refinement and production facilities outside China 
for REE are limited for a range of reasons, including the environmental damage they cause and low 
REE prices. This situation is repeated for other critical minerals, such as cobalt and lithium 
(Holzmann, 2018).  
 
Reliance on a single supplier for critical minerals creates obvious vulnerabilities to supply. This is 
heightened by growing trade tensions between the United States (US) and China and a seeming 
willingness of China to use critical minerals as a geopolitical tool. Indeed, in 2010 China limited 
exports of REE to Japan, causing significant impact on Japan’s economy and resulting in Japan 
implementing a package of measures to reduce dependency and mitigate further events (Maeda, 
2011) . Global outcry was also strong, with the US, Japan and the EU bringing a case to the World 
Trade Organization in 2012 against Chinese export restrictions. At that time, the market responded 
with additional supply and China faced difficulty enforcing its limitations (Gholz, 2014). While 
fortunate, these conditions are not guaranteed to repeat themselves, and since 2010 the REE 
market has become even more consolidated around China (Hou et al., 2018). Against this 
backdrop, Japan and the EU have made efforts to diversify supply. The US has become more 
attuned to this issue since the election of President Donald Trump and, in 2017, a Presidential 
Executive Order directed the US Government to develop a strategy to ensure secure and reliable 
critical mineral supply.  
 
Policy Recommendations  

Addressing the consolidation of the critical minerals market can only be achieved by diversifying 
supply and developing alternative supply chains. This is a complex undertaking that is unlikely to 
occur organically, in part because few countries are likely to be able to compete with China on 
price. As such, governments and industry need to be prepared to invest and develop alternative 
mining, refinement and production sources and pay higher prices. This will only take place once 
consensus on the importance of critical minerals, and their potential strategic risk, are recognised.  
 
To do this, this paper outlines a strategy for Australia to diversify supply and build international 
consensus on the importance of critical minerals. This strategy is underpinned by a recognition of 
critical minerals as essential commodities in the same way that oil is currently regarded. Following 
this recognition, this paper outlines the three elements that comprise the strategy and will ensure 
security of critical mineral supply: 
 

1. International engagement;  
2. Investing in new and alternative resources; and,  
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3. Domestic reforms.  
 
International Engagement 
 
Recognition of critical minerals as a strategic asset would elevate its importance in international 
engagement and enable Australia to use its influence to create a more secure environment, just as 
countries have done so for oil. In 1973, the Organisation of Arab Petroleum Exporting Countries 
implemented an oil embargo against several Western states. In doing so they demonstrated the 
fragility of global energy security, depressed economic growth and sent inflation and prices 
soaring. In response, the International Energy Agency (IEA) was formed to help mitigate further 
crises and facilitate consensus on energy security. Countries also regularly engage independently 
to secure oil sources. The US has used a range of levers to exert influence over oil suppliers and 
ensure security in the Middle East. This includes arms sales, high profile visits and support for Gulf 
State interests. China has also used tools such as aid and infrastructure funding to develop 
alternative supplies of oil and bolster its energy security (Lind and Press, 2018).  
 
In comparison, there is limited international engagement on critical minerals  and no international 
forum has ownership of ensuring a reliable and secure supply of these goods. To address this, 
Australia should place the issue of critical mineral security high on the bilateral engagement 
agenda with key partners. A positive step has already been taken by Australia and the US, who 
have agreed to cooperate on minerals exploration, extraction, processing, and research and 
development of REE and high-performance metals (Commonwealth of Australia, 2018a). Australia 
should build on this example and engage with a range of other nations, beginning with close 
partners and countries most exposed to this risk, such as Japan. Through this engagement, 
Australia could encourage other countries to focus their attention on critical minerals and develop 
widespread agreement on its position as a vital commodity. Australia should also wield its 
influence to encourage other countries to share information, ideas and provide access to critical 
mineral resources and downstream processing to Australia and Australian businesses. This need 
not be completely selfish, as sharing information on how to identify deposits and facilitating co-
investments in mining and downstream production can benefit multiple countries. For example, in 
2018 Japan discovered a large REE deposit beneath Japanese waters in the Pacific Ocean (Dengler, 
2018). While currently uneconomical to extract, Australia could assist Japan to develop ways to 
mine this area. This engagement would also create an opportunity to develop a coalition to 
advocate internationally and engage with third-party countries to secure market access to their 
critical mineral assets. This would need to include engagement with China. While Chinese 
dominance in the critical minerals sector poses a risk, the same would be true of any other country 
who achieves a similar level of market concentration. Additionally, Chinese growth in this sector is 
a symptom of its own concerns around the security of global supply. As such, there is considerable 
common ground and benefits to be gained from cooperation and diversifying supply.  
 
More ambitiously, Australia should seek to foster multilateral cooperation on this issue. While the 
rising importance of critical minerals may eventually make a dedicated forum a necessity, in the 
interim existing forums should be leveraged to discuss these issues. This could include raising the 
issue via the Organisation for Economic Co-operation and Development forum, which already 
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includes mineral cooperation, and regional groupings such as the Asia-Pacific Economic 
Cooperation forum, which could highlight the economic importance of these minerals.  
 
Fostering alternative supply sources 
 
While Australia does not have a monopoly of REE, it does produce 11% of global supply (Zhou et 
al., 2017). This provides some level of assurance of supply. However, Australia remains vulnerable 
due to our lack of downstream processing, with very few countries beyond China having 
refinement and production facilities. This risk is heightened by the fact that China demonstrated 
willingness in 2010 to constrict REE exports, and that as a US ally Australia’s access to critical 
minerals could be impacted by increasing China-US tensions. To mitigate this risk, Australia should 
actively seek to diversify who we supply critical minerals to, and the number of downstream 
processing options available globally. The Australian Government could begin this by discussing the 
need for this diversification through the previously outlined ‘International Engagement’ agenda. 
Partners such as the US, Japan and the EU may be willing to establish their own downstream 
processing assets, noting their significant concerns, and Australia could provide support to this. 
Australia should also identify and engage with countries who have existing refinery and production 
capacity and assist to expand these assets. For example, Estonia, France and Japan supply the US 
with REE compounds and metals, albeit derived from Chinese raw materials, and may be able to 
expand their production (Ober, 2018). Multiple countries are also investing in downstream lithium 
processing, with Japan and South Korea developing significant capabilities. Australia should 
encourage this investment, noting the redundancy it provides and its ability to mitigate Chinese 
dominance (Olivetti et al., 2017).  
 
The fostering of alternative supplies does face several obstacles. Processing and refinement of REE 
is environmentally damaging and produces radioactive waste. For this reason, it has been 
historically outsourced to less developed countries. While spiking during the China-Japan dispute in 
2010, REE prices remain low and may also not be sufficient enough to attract investment. The price 
of lithium has been stabilising, but has also experienced falls in recent years (Ober, 2018). To 
address these issues, the Australian Government should seek to work with partners to provide 
long-term financing options for critical mineral projects. Potential options include joint ventures 
and working through multilateral initiatives, such as the Asian Development Bank, to provide 
sustainable and/or concessional financing. Australia should also work to facilitate industry-to-
industry contact and partnerships. For example, Japanese trading houses have long favoured 
investment in mines coupled with supply contracts, as an avenue to secure supply (Hatayama and 
Tahara, 2015). This level of vertical integration - a response to the risk inherent in the market - 
could be repeated in reverse, with mines co-investing with buyers in intermediary production and 
refinement.  
 
Domestic reforms 
 
In recognising critical minerals as a strategic issue to be managed, Australia must also look inward, 
exploring opportunities to diversify and prioritise supply. Due to their unique properties, critical 
minerals are essential components for some products, but for others they are merely preferred. 
Prior to the 2010 Chinese restriction of REE to Japan, gasoline refineries were the largest 
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consumers of REE, using them as catalysts during refining. However, during 2010 some Japanese 
refineries shifted to alternatives without experiencing any significant performance impacts (Gholz, 
2014). Identifying potential substitutes is an important way to enhance resilience, in the same way 
as supporting the development of renewable energy enhances energy security. Recycling can also 
provide a mechanism to enhance resilience, albeit one with significant challenges. Compared to 
mining and processing critical minerals, recycling can be more expensive, time consuming and 
resource intensive (Binnemans et al., 2013). However, many countries with high critical minerals 
dependency have already recognised the benefits of recycling and are investing in the practice. For 
example, the EU has a target of enhancing recycling of critical minerals by 5% by 2020 (Peake, 
2017). Even where recycling may not currently be commercially viable or recycling techniques 
perfected, researching more efficient recycling techniques now may pay dividends later. Indeed, 
this may open up new economic opportunities and, in contrast to refineries which can take years 
to become operational, recycling could be more speedily deployed in the event of a supply 
disruption. Australia should therefore provide incentives through utilising existing grants and 
rebates and broadening research and development programs to identify substitutes and ways to 
cost-effectively recycle.  
 
Finally, as recommended by the recent Resources 2030 taskforce, Australia should work 
domestically to investigate opportunities for downstream processing (Commonwealth of Australia, 
2018b). In doing so, Australia should consider both the economic and wider impacts, such as the 
benefits to Australian security of supply, and long-term opportunities to provide a secure supply 
source to other countries. There is already strong support for this, with the Western Australian 
Government currently investigating the State’s potential as a downstream processor (Government 
of Western Australia, 2018). Lithium presents significant opportunities for Australia, with Australia 
having 90% of the elements required for lithium-ion battery production. The Australian 
Government has already completed a report into this sector, which identifies several ways to grow 
the sector, including technology transfer and foreign direct investment (Commonwealth of 
Australia, 2018c). This is a positive step, and should be replicated for other critical minerals where 
Australia has a significant opportunity. For example, while Australia’s stringent environmental laws 
and high labour costs may render REE processing currently unviable, such potential should not be 
ruled out completely. Indeed, long-term price rises can make previously unviable extraction and 
production options profitable (Tilton et al., 2018). Investigations and cost-benefit analyses should, 
therefore, be undertaken into long-term price trends, and policies for reforms and assistance put 
in place to attract businesses to downstream processing.  
 
Limitations/Barriers  

• Diversifying supply through investments and conducting research and development will 
impose an extra cost on Australia. However, this can be minimised by seeking opportunities 
to leverage existing programs and mechanisms. For example, existing research and 
development incentives could be applied to the critical minerals sector.  

• China may perceive attempts to develop alternative critical mineral supply chains as a 
threat to its own. Effective engagement with China that allows the Government to share 
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their concerns and provide the opportunity to involve China in this work may help to 
mitigate this risk.  

• The processing of critical minerals, particularly REE, can cause environmental damage. 
Australian support for overseas processing could therefore lead to a perception of Australia 
‘outsourcing’ its problems. Australia should work with countries to ensure processing is 
sustainable and safe (e.g. developing waste disposal strategies). These views can also be 
mitigated by Australia being willing to base waste processing domestically.  

• This study has not considered the economic benefits of downstream processing of critical 
minerals in Australia. However, any strategy developed by the Australian Government 
would need to address economic and strategic concerns holistically. 

 

Conclusion  

The increasing importance of critical minerals to economic and national security requires a shift in 
the way we view these, not simply as components, but rather a resource of strategic importance 
that needs to be carefully managed. This paper outlines a strategy for this management that seeks 
to diversify critical mineral supply chains to mitigate the risk posed by reliance on a single source of 
supply - China. An agenda of international engagement will enable Australia to shape the global 
debate and secure access to resources. Seeking out opportunities to develop alternative sources, 
from mining through to production, will help mitigate the strategic risk of Chinese dominance and 
strengthen supply chain resilience. Finally, domestic support for research into substitutes and 
recycling and undertaking reforms to foster downstream processing will ensure security now and 
into the future. While diversifying supply will come with a significant price tag, the strategic 
importance of these minerals demands secure and reliable supply. These three recommendations, 
if implemented, will help achieve this outcome and ensure Australia has the minerals it needs, 
when it needs, both now and into the future.  
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