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The shift from fossil fuels to low-carbon energy sources will require critical minerals such as 

copper, cobalt, lithium, nickel, and others. By mid-century, the international trade in critical 

minerals could exceed the traded value of oil and gas, a rare reordering in which commodities 

are seen as strategic.1 The importance of critical minerals for global trade, and for geopolitics, 

cannot be overstated. In light of this, I would like to convey four messages to the committee: 

 

1. The energy transition is a minerals transition. The shift to low-carbon energy sources will 

lead to a substantial increase in the demand for critical minerals such as copper, cobalt, graphite, 

lithium, manganese, nickel, and rare earth elements. Mining is integral to the energy transition, 

and the energy transition cannot happen without these minerals. Ensuring a steady and safe 

supply of critical minerals is of paramount interest to Western economies and the world. 

 

2. Critical minerals will create new linkages, dependencies, and conflicts. Countries and 

subregions will rise in strategic importance, necessitating the creation of new mental maps that 

can help policymakers understand risk and interdependencies. Extraction could trigger disputes 

over who gets to develop resources, how they are developed, and who benefits from their 

development. These tensions are already visible across Africa, the Americas, Asia, and Europe. 

Unmanaged, these fault lines could spark conflict. 

 

3. China has a commanding position in critical minerals. China is a major producer of rare 

earth elements, lithium, and copper.2 But it has an even stronger position in the processing of 

critical minerals. China is where commodities go to be turned into useful products. This capacity 

gives Chinese industry a competitive edge in many of the sectors that will be essential for the 

energy transition. No discussion about critical minerals can be complete if it does not grapple 

with China’s role in these markets. 

 

4. The West needs a strategy for critical minerals. Western governments have both economic 

and strategic interests for elevating the importance of critical minerals. The ability of Western 

companies to compete in new industries will require access to critical minerals. Without such 

access, Western industry will be at a competitive disadvantage. But mining can also create 

conflicts—social, political, economic, environmental—that will need to be avoided or managed. 

Without a process for responsible extraction, the energy transition will be harder and messier. 

Cooperation among like-minded states is sorely needed to secure the mineral foundation for the 

energy transition. 

 

The energy transition is a minerals transition. 

 

A successful energy transition, where temperature increases are held to 1.5oC above pre-

industrial levels, could require a sixfold increase in the consumption of critical minerals such as 

copper, cobalt, graphite, lithium, manganese, nickel, rare earth elements, and others. Certain 

minerals will grow faster: demand for cobalt, nickel, and graphite could increase nearly 

thirtyfold by 2050, and for lithium even more.3 Low-carbon energy technologies are just more 

mineral intensive than existing carbon-based options. As the International Energy Agency noted: 

 

A typical electric car requires six times the mineral inputs of a conventional car, and an 

onshore wind plant requires nine times more mineral resources than a gas-fired power 
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plant. Since 2010, the average amount of minerals needed for a new unit of power 

generation capacity has increased by 50% as the share of renewables has risen.4 

 

Demand for critical minerals is driven by various end uses—solar, wind, nuclear, geothermal, 

hydrogen, and batteries all require minerals. But some markets matter more than others, as I 

noted in a recent commentary:  

 

It is important to understand that two applications could drive three-fourths of the 

demand for critical minerals in 2050: electricity networks and batteries, chiefly for 

electric vehicles. Half of the total projected demand in 2050 is for copper and a quarter is 

split between nickel and graphite. Then come lithium, manganese, and cobalt. In terms of 

value, copper accounts for a third of the total in 2050, lithium and nickel each account for 

almost a quarter each, graphite 10 percent, and cobalt 7 percent.5 

 

These numbers are projections, of course, and they are uncertain. The energy transition might not 

be as fast as the world needs it to be. Efficiency gains could reduce demand for critical minerals, 

as can recycling. There is already a search for alternatives too: the United States, for example, 

has a National Blueprint for Lithium Batteries with a target to “eliminate cobalt and nickel in 

lithium-ion batteries” by 2030.6 Other countries have similar plans. Reality is unlikely to follow 

these forecasts. But based on current technologies, we can only scale up low-carbon energy 

technologies with a sharp increase in the use of critical minerals. 

 

Critical minerals will create new links, dependencies, and conflicts. 

 

Countries that depend on imported energy—oil, gas, and coal—pay attention to where that 

energy comes from. The Covid-19 pandemic has similarly highlighted the vulnerabilities that 

come from global supply chains. With time, a similar focus will come to critical minerals. By 

2050, the International Energy Agency estimates that almost half of the value of energy-related 

commodities will consist of minerals such as copper, nickel, lithium, cobalt, and others.7 In 

value, trade in these commodities could exceed $400 billion—amounting to two-thirds of the 

value of internationally traded oil in 2020 ($604 billion). By mid-century, the term “geopolitics 

of energy” will, in large part, mean the geopolitics of critical minerals (and hydrogen). 

 

The production of critical minerals is currently concentrated in a few places for each mineral. 

The top five producing countries account for a disproportionate share of total production: 82 

percent for cobalt, 61 percent for copper, 98 percent for lithium, 69 percent for nickel, and 97 

percent for rare earth elements.8 In some minerals, there is a similar industrial concentration. The 

top five producing companies control over half of the production of lithium and cobalt and 

around a quarter of the production of copper and nickel.9 

 

As these markets expand, their geographic reach will change.10 Even today, however, the 

importance of certain regions is evident. Latin America is a major copper and lithium producer, 

with the “lithium triangle” that straddles Argentina, Bolivia, and Chile believed to hold a large 

share of the world’s lithium deposits. Australia is a top-five producer of lithium, cobalt, and 

nickel. Indonesia is the world’s top nickel producer, the Philippines is second in cobalt and 
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fourth in nickel, and Burma ranks third in rare earth elements. Russia is the world’s second-

largest cobalt and third-largest nickel producer. Critical minerals are a global business. 

 

With expanded mining, we can also expect occasional conflict. The fault lines will vary from 

place to place: They might pit foreign investors against national governments, or multinational 

firms against local populations. They could revolve around who has the right to extract a 

resource and who gets to profit from its extraction. Or they might center on whether local 

populations have a say, or a veto, over what happens where they live. Or they might deal with 

the methods used for extraction and who bears the environmental price of mining. 

 

These fissures are evident already. For years, there have been stories about the extraction of 

cobalt in the Democratic Republic of the Congo.11 In Indonesia, a government imposed a ban on 

nickel exports in 2014, part of an effort to move up the value chain and export processed 

nickel.12 In Serbia, the government canceled a permit for a lithium mine that could have supplied 

a quarter of Europe’s lithium production by 2030 (based on forecasts from Benchmark Mineral 

Intelligence).13 In Chile, a new government wants to rethink the way mining is done, while Peru 

wants to raise taxes on the mining sector.14 Elsewhere, we see friction between miners and local 

populations—evident in places as diverse as Nevada, Chile, and Portugal.15 

 

Critical minerals will create new trade flows and dependencies. Over time, they will surpass 

fossil fuels in terms of what energy commodities are traded around the world. Countries will 

need new mental maps to understand the geographies to which their industries are connected. 

And the extraction process is likely to be contentious as companies, governments, and local 

populations each try to shape the trajectory of the industry. 

 

China has a commanding position in critical minerals. 

 

China is a top-five producer of rare earth elements, lithium, and copper. But China is big and 

often dominant in processing critical minerals, with a market share that ranges from 35 to 40 

percent for copper and nickel, around 60 percent for cobalt and lithium, and upward of 80 

percent for rare earths. Even if the production of these critical minerals becomes diversified, 

China is still the place where these minerals go. This fact has several implications.16 

 

First, China has a central role in the value chain. Critical minerals are valuable, but their true 

worth comes from what they enable—large-scale, cutting-edge industries. Consider electric 

vehicles. According to forecasts by BloombergNEF, the value of mined lithium might reach $11 

billion by 2035. The number, on its own, is not very high. But after refining and processing, this 

lithium, combined with other minerals, turns into a battery cell and then a battery pack, and 

eventually into an electric vehicle and charging infrastructure—a market whose value could top 

$7 trillion in that year (again per BloombergNEF’s forecast).17 The focus on minerals should not 

distract from the larger prize. 

 

Second, no supply chain is resilient if it has to go through one place. China’s unique position 

means that the value chains for critical minerals are exposed to events in China. Whether this 

gives China leverage is another matter—maybe it does, maybe it does not. But it exposes 
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Western firms to supply chain disruptions. Diversification is a sensible response to a market 

where so much of the activity happens in one place. 

 

Finally, the channeling of critical minerals through China lessens the ability of governments and 

firms to ensure that minerals are extracted using the highest possible standards. If a Western firm 

never comes into contact with cobalt, nickel, or lithium and only sees the battery pack after it has 

been assembled, its ability to vouch for how the minerals were extracted is limited. Given the 

conflicts we are likely to see over critical minerals, ensuring transparency will be very important. 

This cannot happen if China alone comes into contact with these products. 

 

The West needs a strategy for critical minerals. 

 

The West needs a coordinated strategy on critical minerals.18 The end goal is clear: adequate 

supply, produced responsibly, with the highest standards, and with a fair allocation of costs and 

benefits among companies, governments, and local populations. This also includes a supply 

chain that is diversified and resilient to shocks—one that does not run entirely through China. 

 

In practical terms, Western governments can do several things—at home and overseas, alone and 

in coordination with each other. At home, several major economies have sizable resources that 

could be developed under the right circumstances. Overseas, several countries could use 

assistance with developing their resources—to negotiate with foreign companies, to ensure 

transactions are fair and transparent, to allow greater oversight to align production practices with 

the highest standards, and so on. In coordination, such efforts will have greater effect. 

 

As these markets grow, they will need to be governed well. Enhancing transparency in 

transactions is one priority. Ensuring resilient supply chains is another. Maybe that means 

holding strategic buffers, although the need to stock minerals that feed a lengthy supply chain 

might not be the same as the need to stock commodities that are vital for current consumption 

(such as oil and gas). Each mineral should be understood in its own terms. 

 

The more significant conversation, however, should be on the role of China in these supply 

chains. A market that excludes China is not possible, at least not any time soon. But the opposite 

extreme—not caring whether China has a commanding position—is not tenable either. Critical 

minerals and the industries they enable are too important to be left alone. Western governments 

can tackle these questions, and it is easier if they do it together. The stakes are too high for any 

other approach. 
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