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Abstract. The COVID-19 crisis and the Special Military Operation in Ukraine have showed how quickly
and deeply global supply chains can be disrupted. This is especially true for critical and strategic materials.
Many of these raw materials are critical to the European and US economies. They form a strong industrial
base, participating in the production of a wide range of goods used in everyday life and modern technologies.
Reliable and unfettered access to certain raw materials is a growing concern in the United States and around
the world. Success in transforming and modernizing economies depends on the sustainable supply of primary
and secondary raw materials needed to scale up clean and digital technologies in all industrial ecosystems.
One of the lessons of the COVID-19 crisis is the need to reduce dependency and strengthen the diversity and
security of supply of critical raw materials. The expansion of strategic self-sufficiency is a priority of the long-
term policy of the US and the EU. This article highlights the challenges and priorities for the United States to
strengthen its strategic approach to building more sustainable commodity value chains. Strategic self-sufficiency,
therefore, should, in the opinion of American and European experts, be based on diversified access to world
commodity markets. At the same time, in order to reduce external dependence, the problem of rapidly growing
global demand for resources is proposed to be solved by reducing and reusing materials. Achieving resource
security requires action to diversify supply from primary and secondary sources, reduce dependency, and
improve resource efficiency. This applies to all types of raw materials, including base metals, industrial minerals,
and biotic materials.
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The United States is increasingly complaining
about the excessive dependence on external sup-
plies of many types of products, especially strate-
gically important materials [source 1]. The spurt
of globalization that has taken place in recent
decades has been accompanied by a boom in off-
shore production. As a result, the US has largely
“demobilized” its manufacturing facilities. Defi-
cits associated with the COVID-19 pandemic in
2020—2021 highlighted the shortcomings of such a
system, and unprecedented sanctions against Rus-
sia and heightened tensions with China in 2022
made the US authorities seriously think about the
dangers of economic tying to a limited number
of foreign states.

SUSTAINABILITY CHALLENGES
IN GLOBAL SUPPLY CHAINS
AND VALUE CHAINS

The COVID-19 pandemic has exposed long-
standing vulnerabilities in US supply chains. The
transition to work and learning from home has
created a global shortage of semiconductor chips
that has affected the automotive, industrial, and
telecommunications sectors. Extreme weather
events exacerbated by climate change have further
exacerbated the deficits.

Both Republican and Democratic adminis-
trations have expressed concern about the depen-
dence of the American defense sector on a limit-
ed number of domestic suppliers [source 2]. The
innovation it needs often requires ecosystems,
skills, and manufacturing facilities that the US
does not have.

Economic security — stable employment and
a smooth operation of critical sectors — also re-
quires sustainable supply chains. More than 10
years ago, the Department of Defense discov-
ered that major civilian sectors could be severely
damaged by the disruption of strategic supplies of
critical materials. It was noted that today, China
processes 60% of the world’s lithium and also 80%
of cobalt, the main raw material for high-capacity
batteries, which are critical for the US automotive
sector [source 2].

Finally, the country’s domestic innovation po-
tential depends on a robust and diversified indus-
trial base. When manufacturing moves offshore,
innovation tends to follow. The US Department
of Commerce notes that large-scale government
investment in semiconductor manufacturing has
allowed Korean and Taiwanese firms to outpace
American firms in this area [source 3].

The stability of the supply chain is deter-
mined by its ability to quickly recover from any
shocks. The traditional private sector and pub-
lic policy approach to domestic manufacturing,
which for many years prioritized efficiency and
low costs over safety and sustainability, has led
to increased risks in the supply chains of critical
products, and, according to American experts,
undermined worker standards of living and the
ability to manage natural resources domestically
and globally.

The Biden administration has set a course to
revitalize the national manufacturing facilities and
ensure the security of global supply chains, restor-
ing sustainability at the national level. Particular
attention is paid to the supply chains of strategic
materials, in particular rare earth metals. Demand
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for them is projected to rise sharply over the next
decades, especially as the world moves to eliminate
carbon emissions. For example, global demand for
lithium and graphite by 2040 will grow by 4,000
and 2,500%, respectively [source 4]. China in 2020
controlled 55% of the world’s capacities for the
extraction of rare earth elements and 85% of their
processing [1].

The Department of Defense notes four funda-
mental risks to global value chains:

1) threats in the event of a serious armed con-
flict;

2) consolidation (concentration) of supply

chains in terms of ownership, geography, and mar-
ket access;

3) lack of objective information on the sources
of materials supplies;

4) lack of sustainability in supply chains
[source 5].

Table 1. Exposure to shocks in major global value chains
(1 is the highest vulnerability rank)

Shock
Sectoral value chain vulnerability
rank
Communication equipment 1
Manufacture of wearing apparel 2
Petrochemistry 3
Transport equipment 4
Mining 5
Computers and electronics 6
Textile industry 7
Aerospace 8
Semiconductors 9
Construction materials 10
Chemistry 11
Metallurgy 12
Furniture manufacture 13
Automotive 14
Rubber 15
Electrical equipment 16
Agriculture 17
Mechanical engineering 18
Pharmaceuticals 19

Source: [source 6].

The five global chains most exposed to external
shocks account for USD4 .4 trillion of annual world
exports or %4 of global merchandise trade. Mining,
oil and gas, and petrochemical sectors are among
the most vulnerable and risk-prone industries
(Table 1).

SUPPLY CHAIN
VULNERABILITY FACTORS

For various sectoral value chains, American
experts assessed a wide range of supply risks —
from the search for raw material stock to the man-
ufacture and distribution of finished products. The
following risk factors have been identified.

1. Insufficiency of manufacturing capacities
in the US manufacturing industry, which have
been declining for several decades. In the peri-
od from 2000 to 2010, more than 1/3 of produc-
tion jobs were lost there [source 6]. This can be
partly explained by competition from low-wage
countries. It has been estimated that about 25%
of US job losses can be attributed to China’s
economic recovery, especially after WTO ac-
cession [2]. In the United States, there was also
stagnation in productivity growth (compared,
for example, with Germany) and innovation
potential [3].

2. Short-term effect of market incentives. Re-
search shows that current US market structures
do not adequately reward firms for investing in
quality, sustainability, and long-term produc-
tivity. The emphasis on maximizing short-term
returns on capital has led to underinvestment by
the private sector in long-term projects. For ex-
ample, between 2009 and 2018, S&P 500 firms
diverted 91% of their net income to shareholders
either in share buybacks or as dividends, which
meant a reduction in the share of corporate in-
come devoted to research and development,
new facilities, or sustainable manufacturing
processes [4].

3. The nature of industrial policy. While US
investment in domestic manufacturing facilities
was declining, competing countries were adopting
strategic programs to increase national compet-
itiveness. For example, in Europe, policies have
been developed to support demand, investment in-
centives, and regulatory instruments — both in the
EU as a whole and at the level of member states —
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to stimulate the national production of electric ve-
hicles and lithium-ion batteries, which have been
designated as having “strategic interest”, and a
USD3.5 billion R&D fund was announced to im-
prove the competitiveness of the industry. Taiwan,
a global leader in the production of state-of-the-
art semiconductor chips, provides subsidies for
the establishment of manufacturing facilities in
the sector, including covering 50% of the cost of
acquiring land and 45% of the cost of construc-
tion and equipment in addition to investments
in R&D [4].

4. Geographic concentration of global supply
chains. The search for cheap manufacturing, cou-
pled with effective industrial policies in key coun-
tries, has led to the geographic concentration of
major supply chains in a few countries, increasing
the vulnerability of the US and other global manu-
facturers to disruption, whether it be some kind of
natural disaster, geopolitical event, or pandemic.
Thus, the world depends on Taiwanese firms that
produce 92% of advanced semiconductor prod-
ucts. China accounts for more than 75% of the
world’s capacity for making cells for modern bat-
teries. India competes with the United States for
market share in many drugs, but at the same time,
imports almost 70% of its active pharmaceutical
ingredients from China [4].

SUPPLY CHAINS
FOR STRATEGIC MATERIALS

The materials sector includes all the elements
of Mendeleev’s periodic table in their natural and
synthetic forms. Strategic and critical materials
and their supply chains are the backbone of val-
ue-added in the manufacturing sector, as well as
the provision of a variety of services in telecom-
munications, agribusiness, finance, healthcare,
education, transportation, and public safety.

In the civilian sectors of the US economy,
such materials are essential to the manufacture of
a wide range of industrial products, ranging from
personal electronics and consumer goods, fuels,
food, and medical supplies to building homes and
maintaining the national critical infrastructure. In
the defense industry, they guarantee the expan-
sion of manufacture and development of military
equipment, ensuring its high tech status.

Although the domestic manufacture of strate-
gic and critical materials represents only a small
portion of the total US output, employment,
and GDP, it provides broad support for down-
stream segments of the manufacturing and service
chains. For example, the annual production of
minerals in the country is estimated at less than
USDI100 billion, but it provides the manufac-
ture of more than USD?3 trillion of value added,
out of the country’s USD20 trillion GDP [5].
Non-fuel minerals (or mineral materials) per-
form an important function in the manufac-
ture of commodities. Their absence would have
significant consequences for national security
[source 7].

A material flow analysis is an important tool
in studying the demand for strategic and criti-
cal materials coming from the mining sector and
the process of their recycling [source 8]. Such an
analysis is also important for identifying excessive
dependence on foreign sources of raw stock and
the degree of vertical integration in supply chains.
So, in the supply chain of neodymium-iron-boron
(Nd — Fe — B) magnets, only China is able to be
present in all its segments [source 3].

Recycling and secondary consumption of crit-
ical materials are of great importance. Recycling
rates for base metals are often very high; so, for
steel they usually exceed 80%, satisfying a signifi-
cant part of its annual consumption. A number of
strategic materials (such as certain gases and re-
frigerants) are obtained exclusively from recycling
processes after primary consumption.

Establishing the manufacture of strategic and
critical materials is an extremely lengthy process.
Without taking into account the time of obtaining
permission to conduct such operations, an ap-
proximate industry benchmark for the develop-
ment of a project on strategic and critical materials
on a mineral basis is at least ten years. Moreover,
most companies quite often fail to complete this
process due to long project development times,
cost recovery, and technical problems associated
with financing large and comprehensive produc-
tion materials projects. For example, at the peak
of industrial and market interest in the rare earths
sector in the early 2000s, Technology Metals Re-
search surveyed approximately 275 rare earth proj-
ects being developed by 180 public companies in
30 countries, excluding projects in China, Rus-
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sia, and India. As of April 2021, only two proj-
ects have been fully launched, while the other two
remain at the stage of pilot production, that is,
the cumulative success rate over the past decade
was 1.5% [6].

The US always, even in wartime, relied on im-
ports of strategic and critical materials to meet the
needs of the public and private sectors. Over the
past 60 years, the country’s net dependence on im-
ports of a number of such materials has increased
dramatically [7]. It is defined as the amount of a
material imported (including changes in existing
stocks) less exports as a percentage of domestic
consumption. The number of non-fuel minerals,
the imports of which in the United States are at
least 25%, has grown from 21 in 1954 to 58 at pres-
ent (Table 2). In the supply of critical materials, the

Table 2. US dependence on imports of critical materials, %

United States seeks to maintain relations primarily
with its allies.

Canada has become the second largest source
of imports of those strategic and critical mate-
rials for which the US has a net import depen-
dence of more than 50%. Canadian companies
export various strategic and critical materials to
the US, including high-purity aluminum and gal-
lium. Gallium is becoming increasingly import-
ant in the production of integrated circuits, laser
and light-emitting diodes, solar cells, radar, and
infrared equipment. The volume of trade in stra-
tegic and critical materials between the US and
Canada exceeds USDS&O0 billion a year. Canada is
also a global center for financing mining projects,
including financing risks and supporting explora-
tion companies looking for new deposits of crit-

Material Dependence on imports Key imports supplier
Arsenic 100 China, Morocco, Belgium
Asbestos 100 Brazil, Russia
Fluorspar 100 Mexico, Vietnam, China, South Africa
Natural graphite 100 China, Mexico, Canada, India
Manganese 100 Gabon, South Africa, Australia, Georgia
Niobium 100 Brazil, Canada, Germany, Russia
Rare earth elements 100 China, Estonia, Japan, Malaysia
Scandium 100 China, Japan, Russia
Tantalum 100 China, Germany, Australia, Indonesia
Yttrium 100 China, South Korea, Japan
Vanadium 96 Brazil, South Africa, Austria, Canada
Bismuth 94 China, South Korea, Mexico, Belgium
Potash 94 Canada, Belarus, Russia
Zinc 83 Canada, Mexico, Peru, Spain
Platinum 79 South Africa, Germany, Italy, Switzerland
Cobalt 76 Norway, Canada, Japan, Finland
Bauxites 75 Jamaica, Guyana, Australia, Brazil
Chromium 75 South Africa, Kazakhstan, Mexico, Russia
Tin 75 Indonesia, Malaysia, Peru, Bolivia
Lithium 50 Argentina, Chile, China, Russia
Nickel 50 Canada, Norway, Finland, Russia
Palladium 40 Russia, South Africa, Germany, UK
Copper 38 Chile, Canada, Mexico
Lead 24 Canada, South Korea, Mexico, India

Source: [source 9].
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ical materials. The country can meet US needs
for cobalt, tantalum, antimony, and 20 other
strategic materials.

Australia. Australian companies have estab-
lished important partnerships with several US
companies to participate in projects on the ex-
traction of strategic and critical materials. Key ex-
amples of this work are joint ventures associated
with the processing of light and heavy oxides of
rare earth elements [source 10]. Australia competes
with Canada approximately on an equal footing in
financing mining (USD1.5 billion and 1.3 billion in
2019, respectively [source 11]), since it owns their
vast deposits, including 21 from the list critical for
the USA [source 12].

Japan. Japan is one of the founders of trilat-
eral cooperation in critical materials, together
with the US and the European Union (EU). It
is an active player in the supply chains of strate-
gic and critical materials as an importer of raw
stock, a source of project finance, downstream
manufacturing in global supply chains, and an
R&D center for materials. After 2010, in re-
sponse to a territorial dispute with China that led
to a de facto Chinese embargo on the exports of
rare earth elements, Japan adopted a coordinat-
ed national program to diversify its rare earths
supply chains by combining research and devel-
opment related to waste processing, stockpiling,
replacement, and development of new products,
as well as facilitating project financing for foreign
mining projects.

The European Union. The main mechanism
by which the United States interacts with the EU
on strategic and critical materials is the aforemen-
tioned EU-US-Japan Tripartite Agreement. The
European Commission released, in 2020, the Ac-
tion Plan on Critical Raw Materials, which sets
out the goal of reducing dependence on foreign
sources along the entire value chain of critical ma-
terials, see [source 13]. Active joint work is carried
out through the European Rare Earths Compe-
tency Network (ERECON); part of it is taken over
by the emerging European Raw Materials Alliance
[source 14].

ERECON’s recommendations include the fol-
lowing:

— support for promising technologies by fi-
nancing pilot plants for the manufacturing and
processing of heavy rare earth elements;

— creating a level playing field for the explo-
ration of heavy rare earth elements in Europe
through co-financing of preliminary and bank fea-
sibility studies;

— improving the efficiency of rare earths
waste management through eco-design, incentive
schemes for the collection of priority waste, as well
asrationalization ofthe regulatorypolicyinthisarea
[source 14].

As the world’s largest economies, the Unit-
ed States and China are the main consumers of
strategic and critical materials. The unprece-
dented growth of the Chinese economy has led
to a reorientation of many of their supply chains.
China now dominates the processing of such
materials, effectively maintaining control over
supply chains.

Despite the growth in domestic production
and mining in China, they have not kept pace
with the rapid growth of the country’s economy,
whose nominal GDP rose from USD426 billion
in 1992 to USD14.2 trillion in 2019. This signif-
icant growth has led to an equally significant in-
crease in China’s net dependence on imports of
strategic and critical materials. As China’s de-
mand for cobalt, copper, lithium, platinum group
metals, and other materials has increased, the
country has intensified its efforts to cover the en-
tire value chain in a variety of modern technology
segments such as permanent magnets, batteries,
and semiconductors. There have been significant
flows of Chinese foreign direct investment in the
supply chains of materials related to lithium-ion
batteries [source 15].

For example, China’s nominal net dependence
on imports of cobalt ores and concentrates is ap-
proximately 97%. At the same time, this figure
hides the fact that Chinese companies were actively
investing in shares or even direct ownership of co-
balt assets in the Democratic Republic of the Con-
go, Papua New Guinea, and Zambia. With these
activities, China’s net dependence on cobalt im-
ports reduced from 97% to 68%. China dominates
in the field of cobalt processing, effectively con-
trolling global material flows in this segment of the
chains [source 15].
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It should be noted that the US net dependence
on imports of cobalt ores and concentrates is zero.
At the same time, the absence of such dependence
does not necessarily indicate the absence of risks.
In this case, the US does not import cobalt ores and
concentrates because it does not have the appropri-
ate processing capacity. Therefore, the US is high-
ly dependent on net imports of high-value-add-
ed cobalt and cobalt in finished products (such
as batteries).

RISKS OF THE SUPPLY
OF STRATEGIC MATERIALS

Over the past decade, peacetime supply chain
disruptions have become more frequent and in-
tense. The main reasons are as follows:

e territorial and country concentration of sup-
ply and sources of supply;

availability of only one source of supplies;

price shocks;

lack of human capital;

foreign trade practices;

geopolitical risks.

When the share of a particular country exceeds
half of the world output for a particular strategic
and critical material, it is considered to be domi-
nant in the foreign market. The US Department of
Defense has compiled a list of 37 scarce strategic
materials with a dominant supplier [source 9].

Supply from a mono source. In some cases,
supply concentration can be extreme, with the
global or national production of a commodity
concentrated in one place. According to the De-
partment of Defense, out of 53 critical materials,
29 are supplied to the market from a single domes-
tic source, and 18 materials are not domestically
produced at all.

Gaps in skills and human capital development.
The 2020 Industrial Capabilities Report to Con-
gress of the Department of Defense highlights the
danger of a reduction in the workforce in advanced
manufacturing sectors [source 5]. A discrepancy
between the needs for the qualification of the la-
bor force and the curricula has been discovered.
The entire US supply chain for critical minerals is
facing workforce challenges, including the aging
and retirement of staff. For more than 35 years,

the number of colleges and universities with min-
ing and metallurgical programs has been steadily
declining [8].

Market shocks and price shocks. Markets
for strategic and critical materials are often very
small because efforts to increase the output re-
quire comprehensive project financing and sup-
ply is relatively inelastic in the short term. Mean-
time, there is significant short-term price volatility
for many strategic and critical materials. So, in
2010—2011, changes in China’s rare earths ex-
port policy and the territorial dispute between
China and Japan in the East China Sea have led
to an exponential increase in the price of rare
earths. Their prices returned to “normal” values
only after 2014.

Foreign trade practices. Another type of risk
for critical materials supply chains is related to
unfair foreign trade practices that distort world
prices and affect competitiveness. These include,
but are not limited to, exports restrictions that
encourage domestic manufacturing and pro-
cessing, intellectual property theft, especially
related to materials processing technology, and
export subsidies.

Thus, the US has filed 23 cases against Chi-
na since its entry into the WTO. Of these, 11 cas-
es were resolved in favor of the United States,
9 were settled in good faith, and the rest were
“stuck”. In particular, for a number of goods,
Beijing canceled the preferences for the national
industry. As of April 2021, the United States had
more anti-dumping and countervailing duties
against China than any other country — 215 out of
576 [source 16]. Almost 60% of duties concerned
chemicals, steel products, metals, and other
minerals.

The Department of Defense notes that out
of the 283 materials it has reviewed and evalu-
ated, 53 are in short supply in the United States
[source 5], and in an emergency situation, the
country may face a lack of access to foreign sourc-
es (Table 3). Among them are 84 countries, each
making at least one material that is scarce for the
United States:

e 27 countries produce 1 scarce material;
e 20 countries — 2 materials;

e 16 countries — from 3 to 5;
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Table 3. List of scarce materials and their main areas of application in the US economy

Material

Areas of application

Aluminum

Alloys of aluminum and lithium
Antimony

Arsenic

Beryllium

Bismuth

Bor-10

Carbon

Cerium

Energy materials
Erbium
Europium
Fluorspar acidic
Gadolinium
Graphite
Lanthanum
Lithium

Magnesium

Ferromanganese

Neodymium

Niobium
Praseodymium
Permanent magnets (Nd-Fe-B)

Rare earth permanent magnets,
samarium-cobalt (Sm-Co)

Natural rubber
Samarium
Scandium
Tantalum

Tin

Titanium sponge
Tungsten

Yttrium

Commercial aircraft, combat vehicles and vehicles

Commercial aircraft

Pressure blasting technology, plastics, batteries, synthetic rubber
Semiconductors and other electronic components
Search-detecting and navigation equipment

Medicinal chemicals and herbal products, pharmaceuticals
Nuclear power

Defense industry

Auto parts, oil refining, glass and glass products, equipment and media
communications

Primers and tracers of ammunition, explosives

Laser technology, optical fibers

Other manufacturing

Fluorocarbon air conditioners

Pharmaceuticals and medicines, transport equipment
Semiconductor equipment, industrial molds

Qil refining, auto parts

Alloys, batteries, pharmaceuticals

Metal containers, packaging, packaging materials, building materials, auto parts,
electronic and communication equipment

Building materials, auto parts, oil and gas production

Computers, non-metallic mineral products, transport equipment, electronic
components, motors and generators

Oil and gas production, auto parts, aerospace
Synthetic dyes and pigments, non-metallic mineral products, computers, auto parts
Industrial engines, auto parts, magnetic resonance imaging

Industrial motors, medical devices, consumer electronics

Tire production

Electromedical and electrotherapeutic devices

Fuel cells

Electronic capacitors, explosive projectiles, warheads
Solders for electronic components

Aerospace

Metalworking equipment, electric lighting equipment

Flasks for electric lamps, aircraft engines and parts for them, semiconductors, and
other electronic components

Source: [source 2].

e 11 countries — from 6 to 10;
e 7 countries — from 11 to 20;

e 3 countries — more than 20.

The Russian-Ukrainian conflict has had a
huge impact on the restructuring of global supply
chains for critical materials. It is the first major
interstate conflict since the decade-long US pol-
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icy focused on critical minerals began with the
2010 Chinese embargo on exports of rare earths
to Japan, sparked by territorial disputes in the
East China Sea [source 17]. The US Geological
Survey modeled the consequences of a potential
cessation of Russian metal exports in 2017 after
a series of sanctions imposed against the Russian
Federation after the takeover of Crimea in 2014.
It was noted that the volume of supplies is not
the only factor that forms the consequences of
the cessation of supplies of Russian metals, much
depends on the market dynamics, for example,
the availability of alternative sources of supply
and substitutes [9].

Russia provides 37% of the world’s output of
palladium, 18% of potassium, 14% of coal, 10% of
platinum, and many other important metals. Rus-
sia controls about 10% of the world’s copper re-
serves and 20% of titanium ore [source 7]. Ukraine
has 5% of the world’s natural resources. About 7%
of the world’s iron ore reserves are concentrated in
the Krivoy Rog basin, Dnepropetrovsk, Kremen-
chug, and Poltava regions — in all regions located
along or in close proximity to the Russian border
and the line of hostilities. The country also has
Europe’s largest deposits of uranium and graph-
ite (1.8% and 20% of known world reserves, re-
spectively). Ukraine is one of the few countries
with a full cycle of the titanium sector: from the
extraction and processing of ores to the making of
finished products.

The US chip industry is heavily dependent
on Ukrainian-made neon, and Russia exports a
number of elements critical to semiconductors,
jet engines, automobiles, and medicine. Russia
and Ukraine also lead the world in making such
metals as nickel, copper, and iron ore. The aero-
space industry of the USA, Europe, and the UK
also depends on the supply of titanium from Rus-
sia [source 18].

They also export significant amounts of palla-
dium and platinum. Palladium is used in almost
everything, from car exhaust systems and mobile
phones to dental fillings. Russia provides almost
37% of the world’s palladium [source 7]. Russian
palladium illustrates one of the key geopolitical
features of critical minerals: alternative sources are
often found in equally difficult markets. The sec-
ond largest producer of palladium is South Afri-

ca, where in the last decade, the mining sector has
been destroyed by numerous strikes [10].

Closed from Western markets, the Russian
Federation may well begin to look for new op-
portunities for cooperation with China in the
field of critical minerals. Countries have vast re-
source reserves, processing and manufactur-
ing capacities, and strong geopolitical reasons
for cooperating.

Restructuring of the global supply chain, with
Russia and China controlling most of the world’s
critical minerals, is having a direct impact on stra-
tegic US industries, including aerospace and the
green energy transition. The US and its allies have
all the necessary resources but lack the appro-
priate manufacturing and processing facilities to
meet their needs. It takes time to launch such fa-
cilities. Therefore, the US seeks to prepare for sup-
ply chain disruptions through strategic long-term
investments in domestic and adjacent mineral
supply chains [11].

In February 2021, the Biden administration
launched a 100-day review of the supply chains of
four key products in the US economy. The review
included both rare earths and minerals and com-
ponents for the production of batteries, in partic-
ular lithium, cobalt, nickel, and graphite [source
19]. In March 2022, the Biden administration
committed to using the Defense Production Act to
increase the supply of critical minerals by provid-
ing government financing for feasibility studies of
new mining projects along with supporting inno-
vation in the extraction of minerals from mining
waste [source 20].

Apparently, in the future, Russian-Chinese
cooperation in the field of critical minerals will
accelerate due to the conflict in Ukraine and the
resulting isolation of Russia from Western econ-
omies. In addition, a prolonged disruption in the
supply of critical minerals from Russia will stimu-
late their extraction, where possible elsewhere, as
the cost of resources rises, which will further in-
crease the strategic importance of, for example,
Indonesian nickel, South African palladium, and
Chinese aluminum.

Switching supplies is associated with long
multi-year cycles of project development and is-
suance of permits for new supplies and the con-
centration of many existing alternative sources in
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regions where political instability and labor con-
flicts are observed [12]. The reduction in the sup-
ply of critical minerals is especially painful for the
EU as it seeks to accelerate the development of
mineral-intensive renewable energy sources such
as wind, solar energy, and batteries as an alterna-
tive to Russian gas and coal [13]. Regardless of the
outcome, the Russian-Ukrainian crisis will make
it even more urgent to assess the supply chains
of critical minerals based on national security
considerations [source 21].

RESULTS AND CONCLUSIONS

Today, much of the discussion about the sus-
tainability of supply chains in the face of dramatic

geopolitical and economic upheavals in advanced
economies revolves around the idea of a return to
domestic production. However, there are some
other opportunities as well. McKinsey conducted
a survey of the CEOs of the world’s leading com-
panies in major global value chains. To increase
the sustainability of supply, 53% of respondents
plan to diversify their supply network, 47% plan
to increase stocks of critical goods, 40% plan to
move their supply sites closer to their production
facilities, and 38% plan to regionalize their supply
network [source 6]. In fact, the question is raised
on the opportunities of mobilizing the economy
and replacing the policy of short-term profits with
a strategy of long-term national defense.
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