
ENERGYPOLICY.COLUMBIA.EDU | APRIL 2022 | 1

The US and EU governments are looking closely at further sanctions against Russia for its 
invasion of Ukraine that go beyond energy markets to directly target other sectors of the 
Russian natural resources and manufacturing complex. Even without direct sanctions, Russian 
production and exports across a wide range of commodities such as wheat, fertilizer, gold, 
uranium, lumber, pulp and paper, coal, aluminum, and palladium are at risk because of self-
sanctioning divestment by non-Russian firms and sanctions affecting access to international 
banking and insurance markets, among other factors.1 

In particular, markets and policy makers are focused on the effect of the Russia-Ukraine 
conflict on major industrial base metals like aluminum and nickel, as well as strategic minerals 
like palladium, scandium, and titanium. All five are on the 2022 US Critical Minerals List.2  
Nickel and cobalt3 stand out because they are two of the four strategic minerals for lithium-
ion battery production, along with lithium and graphite.

This commentary highlights Russia’s market share in key metals and the mining sector, in 
particular critical minerals, to provide policy makers and industry leaders with a general 
sense of the concentration of such materials and the limited options for securing them 
elsewhere, should they consider broadening sanctions in that direction. The current Russia 
crisis brings to the fore chokepoints and risks in the fragile critical minerals supply chain, 
just as its importance as an enabler of both the clean energy transition and the digital 
economy are intensifying.

A critical mineral is defined in US law as a nonfuel mineral or mineral material essential to the 
economic or national security of the US and that has a supply chain vulnerable to disruption.4  
Such minerals are a growing focus for policy makers because of their strategic role as a 
raw material for a range of key industries, from semiconductors to aerospace/defense to 
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renewable energy to batteries. Not only are the minerals strategic, they are expected to 
experience astonishing demand growth due in large part to their role in the energy transition.5  
For example, the International Energy Agency (IEA) Sustainable Development scenario 
estimates nickel demand for use in batteries for electric vehicles and back-up energy storage 
for variable renewable electricity will grow from 196,000 tons in 2020 to 3,804,000 tons 
by 2040. In 2021, Russia was the world’s third largest producer of nickel, accounting for 10 
percent of global supply.6

Russia-Ukraine is the first major interstate conflict since the decade-long US policy focus on 
critical minerals began with the 2010 Chinese embargo on rare exports to Japan, triggered 
by territorial disputes in the East China Sea.7 The US Geological Survey modeled the effects 
of a potential disruption to Russian metals exports in 2017, following a round of sanctions on 
the Russian economy imposed after the 2014 annexation of Crimea. The study noted that size 
is not the only factor shaping the consequences of a loss of Russian metals supply—much 
depends on market dynamics, such as the availability of alternative supplies and substitutes.8  
See Figure 1.

Figure 1: Critical minerals in Russia, China, and combined US-Canada-Australia, 2021 annual 
production (1,000 tons)   

 

 

Source: Natural Resources Canada and US Geological Survey.
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Metals Markets

Nickel prices were rocked by the Russian invasion, jumping over 100 percent in the first two 
weeks after the conflict began.9 Russia’s Nornickel is the world’s largest nickel producer, with 
236,000 kilotons of production in 2020.10 As noted, Russia in total accounts for 10 percent of 
global nickel production, behind Indonesia and the Philippines.11 While Russia is an important 
supplier, the price spike in nickel driven by the threat of disruption to supply through 
sanctions or the war itself in fact ignited a market that already was in deep deficit thanks to 
surging demand for nickel in batteries. Moreover, due to an apparent lack of liquidity and a 
large role by a relatively small number of players, the nickel market is ill-equipped to handle 
volatility or a surge in buying and selling, as seen in the current crisis. 

Aluminum is similar in many ways. Russia’s RusAl is one of the world’s largest producers and 
Russia itself supplies 6 percent of global production.12 As with nickel, prices jumped after the 
invasion of Ukraine, both on fears of direct disruption and on concerns about soaring energy 
prices that could shut in production in Europe.13 RusAl had previously been sanctioned by the 
US but remains a critical supplier in a market with surging growth. Tesla was among several 
global manufacturers that received public blowback for reportedly being a large customer 
of the Russian metals giant for its European operations.14 So far there have been no further 
direct sanctions on RusAl in response to the Ukraine crisis, but Australia announced it would 
suspend its exports of bauxite and alumina to Russian buyers, potentially robbing RusAl of a 
critical raw material.15

Other metals of interest in the Russia crisis include titanium, scandium, and palladium. US 
aerospace giant Boeing announced on March 7 that it would suspend purchases of titanium 
from Russia, but as of this writing its EU rival Airbus continues to rely on Russian supply.16  
Titanium is strategic for aerospace and defense applications and Russia is the world’s third-
largest producer of titanium sponge, the specific application that is critical for titanium metal.17

Scandium is another key rare earth metal for which Russia is one of the three largest global 
producers.18 Used extensively in aerospace and defense sectors, Russia had hoped to 
significantly increase its production of rare earth elements over the next decade, but such 
plans may be scuttled by the Ukraine war.19

Palladium is one of the most notable critical minerals affected by the Ukraine crisis because it 
is a critical input to the automotive and semiconductor industries and Russia supplies nearly 
37 percent of global production.20 Russian palladium illustrates one of the key geopolitical 
features of critical minerals: alternative supplies are often located in equally challenging 
markets. The second largest palladium producer is South Africa, where the mining sector has 
been wracked by strikes for the past decade.21 

Government Reserves and Risk Management

The world’s largest concentration of government-controlled metals reserves is in China.22 
Beijing recently released some of its strategic metals reserves in response to supply chain 
disruptions due to COVID-19 and political tensions with key suppliers like Australia. With 
cracks developing in the supply chain of critical minerals from Russia, China will be a key 
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part of the global market and government responses through its production, processing, and 
strategic reserves. Shut out of Western markets, Russia may well look for new opportunities 
for cooperation with China in the area of critical minerals: both countries have immense 
reserves, processing and manufacturing capability, and strong geopolitical reasons to work 
together. This could be highly problematic for US efforts to reduce Chinese dominance of 
critical minerals production and processing.

In February 2021, the Biden administration launched a 100-day review of supply chains for 
four key products in the US economy. The review included both rare earth minerals as well as 
minerals and components for battery manufacturing, particularly lithium, cobalt, nickel, and 
graphite.23 The Biden administration followed up in March 2022 with a commitment to use 
the Defense Production Act to bolster supply of critical minerals by providing government 
funding for feasibility studies for new mining projects alongside support for innovation around 
extracting minerals from waste tailings.24 These efforts built on earlier work from the Trump 
administration to expand the list of designated critical minerals and intensify government 
efforts to understand and manage potential risks to US economic and national security 
associated with them. Parallel efforts have occurred in the EU and in Australia, Canada, and 
other countries.25

Conclusions

It is too early to conclude that Russian-Chinese cooperation in critical minerals will accelerate 
because of the Ukraine war and resulting isolation of Russia from Western economies. What 
can be said is that a prolonged disruption of Russian critical minerals supply will stimulate 
extraction where possible elsewhere as the value of resources rise, further elevating the 
strategic profile of, for example, Indonesian nickel, South African palladium, and Chinese 
aluminum. But switching supplies is easier said than done due to long, multiyear project 
development and permitting cycles for new supplies and concentrations of many existing 
alternative supplies in regions challenged by political instability and/or weak environmental 
and labor standards.26 A supply squeeze of critical minerals would be particularly ill-timed 
for the EU as it looks to accelerate the development of minerals-intensive renewable energy 
resources like wind, solar, and batteries as an alternative to Russian gas and coal.27

Choices by Western governments with respect to sanctions on Russian critical minerals will 
come with risks, given limited supply options elsewhere and potential economic harm to 
vital industries and even the energy transition.28 But given the key role of metals exports 
in the Russian economy,29 sanctions may be explored closely by the US and other NATO 
governments. The imposition of US sanctions on Russia’s largest diamond producer, state-
owned Alrosa, may prove a harbinger of more to come.30 Regardless of outcome, the Russia-
Ukraine crisis is going to add further urgency to national-security-based assessments of 
critical minerals supply chains.
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