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Rare earth elements, the building blocks of modern economies and their strategic
importance in global technological infrastructures, have become the new battleground
in trade wars. These elements, vital components in the production of everything from
green energy technologies to electric vehicles, advanced defense systems to
semiconductor technologies, have made supply chains geopolitically strategic. While
China has global dominance in the production and processing of rare earth elements,
the import dependence of developed economies has made the supply and demand
geography extremely asymmetric. In an era of intensifying global leadership
competition, the weaponization of these strategically important raw materials in foreign
policy has led to an increase in trade measures such as export controls and import
restrictions. This study, prepared through the analysis of secondary data, analyzes the
dependence on the import of rare earth elements and critical minerals, and trade
policies such as export restrictions. Diversification, recycling technologies, and
international cooperation have been highlighted as necessary to prevent vulnerabilities
in the global trade of rare earth elements.
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Modern ekonomilerin yap: tasi olan ve kuiresel teknolojik altyapilardaki stratejik
onemleri nedeniyle nadir toprak elementleri, gintimtizde ticaret savaslarinin yeni
cephesi haline gelmistir. Yesil enerji teknolojilerinden elektrikli araclara, gelismis
savunma sistemlerinden yari iletken teknolojilerinin tiretiminde hayati bilesen olan bu
elementler, tedarik zincirlerini jeopolitik acidan stratejik bir hale getirmistir. Cin nadir
toprak elementlerinin Uuretiminde ve islenmesinde ktuiresel hakimiyete sahipken,
gelismis ekonomilerin ithalata bagimli olmasi arz ve talep cografyasini son derece
asimetrik hale getirmistir. Kuiresel liderlik yarisinin siddetlendigi cagimizda s6z konusu
stratejik 6neme sahip hammaddeler dis politikada da silah olarak kullanilarak ihracat
kontrolleri ve ithalat kisitlamalar: gibi ticari énlemlerin artmasina yol agmistir. fkincil
verilerin analizi ile hazirlanan bu calismada, nadir toprak elementlerinin ve kritik
minerallerin ithalatina olan bagimlilik ve ihracat kisitlamalar: gibi ticaret politikalar:
analiz edilmistir. Kuresel nadir toprak elementlerinin ticaretindeki kirilganlhklarin
onlenebilmesi icin ¢esitlendirme, geri déontistiim teknolojilerinin ve uluslararasi is birligi
gerekliligi ortaya c¢ikarilmistir.

1. Introduction

During World War II, also known as the resource war, nations lacking mineral resources were

seen as a potential threat to world peace due to their dependence on these resources (Leith, 1938;
Pehrson, 1945). As we leave the first quarter of the 21st century behind, dependencies have once
again become a major topic of global public opinion. The Covid-19 pandemic has highlighted
dependencies on medical supplies while the Russo-Ukrainian War has highlighted dependencies on
energy. The trade wars between the US and China have recently revealed dependencies on rare
earths and critical raw materials.

The use of strategic commodity trade as a foreign policy tool has become a defining feature of
contemporary geopolitics. In rapidly changing and constricted geopolitics, states have tended to use
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trade as a tool to achieve objectives they cannot achieve through diplomacy. Since the beginning of
this century, the US has unilaterally weaponized the global financial infrastructure and other
technological tools, but in recent years, China has also begun to take action against the US by
leveraging the power of key points it controls (Farrell & Newman, 2025). The use of trade as a foreign
policy objective has further intensified the trade wars between the US and China. Export bans and
controls and other trade restrictions, which began with the trade wars between the world’s two
largest economies, have highlighted the difficulties countries face in accessing vital raw materials
and the vulnerability of their supply chains. This geopolitical situation has led to rare earth elements
becoming central to global trade policies in recent years due to their indispensable roles in green
energy transformation, electric vehicles, artificial intelligence and defense industry applications.

China’s ban on all rare earth exports to Japan following a dispute over a fishing boat in the
East China Sea in 2010 became the first flashpoint in global geopolitics regarding rare earths (The
Economist, 2011). In subsequent years, with rare earths becoming the new frontier in the US-China
trade war, these strategic minerals have risen to the forefront of policymakers’ agendas. While rare
earth elements are abundant in diverse regions, contrary to what many assume, they have become
a tool of geopolitical power due to the concentration of extraction, refining, processing, and
production activities in a small number of countries. China, the most important of these few
countries, holds a monopoly on global rare earths processing. This asymmetry has led to import-
dependent economies like the US and EU placing the security of supply chains and critical raw
materials within the scope of national security, leading to the enactment of new laws and directives
regarding strategic supply chains. US President Donald Trump even sought to purchase Greenland
to secure the long-term supply of these critical materials and signed an agreement to provide access
to the country’s mines in exchange for aid to Ukraine. With this rapidly changing geopolitical
climate, it’s clear that the world is realizing how vital critical minerals will become in an environment
shaped by new technologies like the green transition and artificial intelligence. Continuing the trade
of rare earths and critical minerals through global cooperation and more peaceful means is crucial
for the world’s future. Otherwise, supply chain disruptions, slowing technological development,
economic vulnerabilities and negatively impacting global prosperity will emerge. As geopolitics
becomes more strained, new resource wars will inevitably emerge.

The aim of this study is to examine the increasing strategic importance of rare earth elements
and critical minerals in international trade through export and import dynamics and to explain how
geo-economic competition among major powers is shaped by these resources. This article makes
two key contributions to the literature. First, it explains how trade in rare earths and critical
minerals shapes geopolitics. Second, it provides a new perspective on academic debates regarding
the growing strategic importance of rare earths in the context of international trade and politics.

2. Methodology

This study was prepared using secondary data. Secondary data previously obtained through
primary research in the relevant field constituted the data source for this study. Secondary datasets
are gaining increasing importance in economic research (Atkinson & Brandolini, 2001). Secondary
data analysis contributes to scientific knowledge by generating new information, contributing to
research, and offering an alternative perspective (Johnston, 2014). Secondary data analysis is
effective in researching topics such as sustainability and supply chains by reducing time and
research costs (Ellram & Tate, 2016). The data forming the source of this study was obtained
through searches of electronic scientific databases, journals, and reports from international
financial institutions, as well as websites of international organizations, using keywords such as
rare earth element trade, critical minerals trade, trade war, and export restrictions.
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3. Rare Earth Elements and Critical Minerals

Rare earth elements are vital for consumers in various daily uses, such as smartphones,
computers, televisions, and LED light bulbs (Ge et al., 2016). Industrially, they are used in solar
panels and wind turbines, magnets, electric vehicles and their batteries, and strategic devices such
as servers and circuit boards in data centers.

The International Union of Pure and Applied Chemistry (IUPAC) defines rare earth elements
as a group of 17 elements, consisting of the 15 lanthanides, Scandium (Sc) and Yttrium (Y) (Figure
1). Rare earth elements are divided into two groups, Light Rare Earths and Heavy Rare Earths,
based on their chemical and commercial uses (IUPAC, 2005).

Although the term “rare” is used to describe rare earth elements, they are, in fact, not
particularly rare. The reason why it is expressed as rare is that the extraction, refining, processing
and production of these elements from underground require difficult and complex systems (Salim

et al., 2022).

Figure 1. Periodic Table Highlighting Critical Elements and Rare Earth Elements
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Rare Earth Elements

Other Critical Minerals

Scandium, Yttrium, Lanthanum, Cerium,
Praseodymium, Neodymium, Samarium, Europium,

Gadolinium, Terbium, Dysprosium, Holmium, Erbium,

Lithium, Beryllium, Fluorine, Magnesium,
Aluminium, Silicon, Titanium, Vanadium,
Chromium, Manganese, Cobalt, Nickel, Copper,

Thulium, Ytterbium, Lutetium Zinc, Gallium, Germanium, Arsenic, Rubidium,
Zirconium, Niobium, Ruthenium, Rhodium,
Palladium, Indium, Tin, Antimony, Tellurium,
Caesium, Hafnium, Tantalum, Tungsten, Iridium,

Platinum, Bismuth

Source: IUPAC, 2025; The Economist, 2025c.

According to a report by the U.S. Geological Survey, global rare earth element production in
2024 is projected to reach 390 000 tons. As shown in Figure 2, China leads with 270 000 tons of
production, followed by the United States with 45 000 tons and Myanmar with 31 000 tons.
Furthermore, China has led global production for over 25 years.
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Figure 2. Global Rare Earth Elements Production
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Source: U.S. Geological Survey, 2025a.

Rare earth elements assume a strategic role in every sector of the modern economy, from
electronics and automobiles to wind turbines and the defense industry (Figure 4). In recent years,
the use of rare earth elements has increased, particularly in permanent magnets used in the motors
that power automobiles and other devices (Figure 3).

Figure 3. Global Rare Earth Element Consumption
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Source: Chen, Eckelman, Sprecher, Chen and Wang, 2024.

Elements other than rare earths are also involved in the acceleration and development of
today’s technologies. For example, lithium and cobalt, vital for battery production, and copper and
nickel, the backbone of heavy industry, are among the critical materials. There is no single,
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universal definition for critical materials (i.e., processed materials) and critical minerals (naturally
occurring ones). Developed economies such as the US, EU, and UK define “critical” materials as
different strategic inputs they require, and their lists vary. These minerals depend on governments’
unique geopolitical, economic, and industrial needs. Generally, these minerals are those with
limited supply or dependence on geographies other than allied countries, without substitutes, and
have the potential to disrupt supply chains and cause economic shocks if they are not available.
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Figure 4. Application of Critical Minerals and Rare Earth Elements
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Source: Prepared by the author based on various industry reports

The concept of critical minerals is defined in the Energy Act of 2020 as follows (Department
of Energy, 2020): Materials that are important to the economic or national security of the US, are
vulnerable to supply chain disruptions, have essential functions in the production processes of
other strategic sectors, and whose absence would have significant consequences for the economic
or national security of the US.

The US has published 50 critical mineral lists, the EU 34, and the UK 18. Table 1 lists 12
critical minerals that are common to the US, EU and UK lists. The sectors in which these critical
minerals are used are also listed in the table below.

Table 1. Critical Minerals List

Critical mineral Applications
Antimony In lead-acid batteries and flame retardants

Bismuth In medical and atomic research

Cobalt In rechargeable batteries and superalloys

Gallium In optical devices such as integrated circuits and LEDs
Indium In liquid crystal displays

Lithium In rechargeable batteries

Magnesium As an alloy and for reducing metals

Niobium Used primarily in steel and superalloys

Platinum In catalytic converters

Tantalum Used in electronic components, primarily in capacitors and superalloys
Tungsten Used primarily as an alloying agent for iron and steel
Vanadium Used primarily as an alloying agent for iron and steel

Source: British Geological Survey, 2021; European Commission, 2023; U.S. Geological Survey, 2022.
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The list above shows a wide range of sectors powered by various critical minerals, the building
blocks of modern civilization. To illustrate, Figure 5 shows the amounts of critical minerals used in
conventional internal combustion engine automobiles and electric automobiles.

Figure 5. Comparison of Minerals Used in Electric and Conventional Cars
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While conventional cars use approximately 34 kg of minerals per vehicle, this amount
increases sixfold to approximately 207 kg in electric cars. Lithium, nickel, cobalt, and manganese,
used in battery production, are particularly important. Global sales of electric cars increased by
more than 25% in 2024, exceeding 17 million, accounting for more than 20% of new cars sold
globally. Demand for batteries, the most important component of electric vehicles, continues to
grow, with this demand projected to more than triple by 2030 (IEA, 2025a). To meet this growing
demand in the electric vehicle industry, it is crucial to prevent disruptions in the supply chains of
the critical minerals that make up batteries and maintain the flow of goods.

4. The Changing Paradigm of Geopolitics: Power Struggle Over Infrastructure

The supply chain disruptions caused by Covid-19 shocked the global public opinion.
Policymakers recognized their countries’ dependencies and questioned their strategic dependencies.
With this awareness, Western economies, especially the US, attempted to secure their supply chains
through various approaches, such as moving supply chains to friendly/allied countries
(friendshoring) and neighboring countries (nearshoring) (Cevik, 2024). The security of strategic
material supply chains became a national security issue and began to be associated with foreign
policy. In fact, then-US National Security Advisor Jake Sullivan addressed economic issues in his
2023 speech at the Brookings Institution, saying, “I want to start by thanking all of you for indulging
a National Security Advisor to discuss economics” (White House, 2023).

Global geopolitical competition has evolved beyond the historically military and economic
arenas into a complex, multifaceted power struggle encompassing a broader range of areas,
primarily technology, but also healthcare, energy, and digital infrastructures. While global crises
such as the Covid-19 pandemic and the Russia-Ukraine war have further highlighted the fault lines
of this competition, strategic areas such as semiconductors, green energy technologies, batteries
and electric vehicles, artificial intelligence, and data centers have become new fronts in this
struggle.

The energy crisis that emerged from the Russia war has highlighted the EU’s dependence on
energy, and plans for new tools for energy infrastructure have been put on the agenda. European
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countries have begun searching for alternative energy sources. Meanwhile, attacks are being carried
out on pipelines supplying natural gas to the EU, disrupting energy supplies. These dynamics have
led to the reshaping of global energy flows. The sanctions imposed on Russia by the US and the EU,
and Russia’s removal from the SWIFT system, have created a new flashpoint in the global financial
and payments system. These developments have enabled Russia and China to develop their own
payment systems. China, which has served as a lifeline for Russia, which is struggling with energy
trade, has also increased its influence over Russia.

On the technology front, semiconductors and chips, artificial intelligence technology, and
electric vehicles are other flashpoints in geopolitics. The disruption of semiconductor supply chains
due to the Covid-19 pandemic, which immobilized the world, has had a shocking impact on major
economies, especially the US. According to a report by investment bank Goldman Sachs, the
semiconductor shortage has affected 169 sectors, primarily automotive and consumer technology
(Howley, 2021). To protect national security and enhance technological competitiveness, the US
government enacted the “Creating Beneficial Incentives and Science for Semiconductor Manufacturing
Act” (CHIPS Act) in 2022, which provides $280 billion in funding. Immediately following the Science
Act, the Inflation Reduction Act, with a $391 billion credit capacity to be used for the transition to
clean energy and green technology, was enacted. Similarly, in 2023, the European Union enacted
the Chip Act to increase the continent’s global chip production capacity (Cevik, 2024).

In the fight against climate change, accelerating the energy transition is essential to achieving
the global goal of achieving net-zero emissions by 2050 to limit global temperature rise to 2°C (UN,
2015). Solar panels, wind turbines, and efficient energy storage devices have become key
components of this transition. China, with its undisputed advantage in green energy technologies,
is responsible for 80% of global solar panel production (IEA, 2022).

The technological competition between the US and China is driven by end products, raw
materials, and supply chains. The most important tool in this competition is restrictions on trade
in new technologies, strategic raw materials, and critical minerals. With Donald Trump’s
inauguration, trade wars erupted with additional tariffs on steel and aluminum imports. By 2025,
the US had raised tariffs on Chinese goods to 145%, and Beijing had similarly increased them to
125%. A new front in the trade war has opened in the semiconductor and chip supply chains. The
US has imposed harsh export restrictions prohibiting the sale of the most advanced semiconductors
and the equipment needed to manufacture them to China. For example, the Netherlands-based
ASML, which manufactures the world’s most advanced chip manufacturing machines, was blocked
from exporting its equipment to China. However, today, this war is focused on more strategic raw
materials. Rare earth elements and critical minerals, vital for green energy equipment like solar
panels, wind turbines, electric vehicles, and batteries, have become the new flashpoint in
geopolitics. Rare earth elements are essential for the production of powerful magnets used in
everything from missile guidance to satellite communications, as well as for US weapons, including
the F-35 fighter jet, unmanned aerial vehicles, and nuclear submarines (Department of Defense,
2024).

America’s dependence on China for approximately 70% of its rare earths is putting alarming
pressure on various sectors. China, leveraging this dependence to its advantage in the ongoing trade
war, imposed export controls on six rare earth elements and rare earth magnets, which are vital for
electric vehicles, wind turbines, and fighter jets, in April 2025, forcing the US to ease its increased
tariffs (Bradsher, 2025). The restrictions imposed on these materials, which are vital to today’s
technology, have raised concerns in many industries, especially the automotive industry. It has
become inevitable for businesses to stockpile more materials and race to find alternative sources to
avoid disruptions due to shortages of strategic goods they need. For example, automaker Ford
halted production at a Chicago-area vehicle plant due to a rare earth magnet shortage a month
after China imposed export restrictions (Otts, 2025).

65
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Western economies are aware of the dangers of dependence on China for rare earth elements.
The United States, the world’s largest economy, has been making significant strides in recent years
to break free from this dependency in the long term. President Trump, in particular, has recently
demonstrated his interest in critical minerals through various diplomatic tactics in foreign policy,
while also drawing criticism from the global public. While attempting to resolve crises in various
regions through peace agreements, President Trump is also striving to ensure the supply of strategic
natural resources the US needs. In February 2025, Trump, in a statement regarding his efforts to
reach a peace agreement in the Russia-Ukraine crisis, expressed his desire for Ukraine’s rare earths,
saying, ‘“They have wonderful rare earths. And I want the security of rare earths.” In June, the
Democratic Republic of the Congo and Rwanda signed a peace agreement thanks to US mediation.
This agreement granted the US access to Congo’s critical minerals and rare earths. In July, Trump
emphasized that he would end the long-standing conflict between India and Pakistan and
negotiations are ongoing for a long-term strategic and investment partnership with Pakistan
regarding the development of trade, mining, and rare earths trade. Most recently, with the peace
agreement signed between Azerbaijan and Armenia under Trump’s leadership in August, the US
gained closer access to the Caucasus’s oil, natural gas, and critical minerals.

The US, seeking to reduce its dependence on China, is striving to access new resources
through various tools and initiatives. Meanwhile, China is pursuing new investment policies due to
its growing need for raw materials for materials for which it holds a monopoly in global production.
The strategies implemented by the US and China are explained below.

4.1. Agreements and Acquisition Attempts

The Russo-Ukraine war, now in its fourth year, is the most devastating war Europe has seen
since World War II. Ukraine, backed by the West, possesses vast reserves of critical minerals. These
include beryllium, graphite, and rare earth minerals such as neodymium, which are vital for high-
technology manufacturing, semiconductors, batteries and other advanced equipment. The US made
Ukraine an offer demanding all of Ukraine’s mineral wealth, valued at $500 billion, in exchange for
continued financial support (The Economist, 2025a). While the agreement signed in the following
days did not grant rights to Ukrainian minerals, a clause in the agreement gave the US the option
to purchase future extracted mineral resources at competitive prices (Ukraine Government Portal,
2025); “Each Governmental Authority of Ukraine that is authorized to issue a license or special permit
for subsoil use for any Natural Resource Relevant Assets shall include in the terms of such license...
a provision allowing the U.S. Partner (or its designee or assignee) to negotiate for, in accordance with
the terms of the LP Agreement...”

President Trump has considered providing Ukraine with the rare earths and critical minerals
needed by his country in exchange for U.S. aid. In early 2025, Trump sought to purchase Greenland
from Denmark. Greenland holds reserves of 43 of the 50 critical minerals vital to U.S. security.
These include rare earth elements critical for advanced military hardware, artificial intelligence
chips and green energy technologies such as solar panels and wind turbines (Hiar and Northey,
2025). President Trump has repeatedly reiterated that Canada should become the 51st State of the
United States. Then-Canadian Prime Minister Justin Trudeau stated that Trump’s desire to annex
Canada to the United States stemmed from Canada’s rich natural resources and critical minerals
(Taylor-Vaisey, 2025).

4.2. Investments

Africa is home to critical minerals vital for renewable energy technologies, electric vehicles,
and other advanced technological devices. China is steadily increasing its ties with Africa to meet
its raw material needs for developing new technologies. China has been Africa’s largest trading
partner for the past 15 years, with trade volume with the continent exceeding $295 billion by 2024
(Nyabiage, 2025). Through the Belt and Road Initiative, China’s most significant foreign policy and
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trade initiative, it is entering into agreements with many African countries on rare earth minerals.
Africa is expected to become a significant source of rare earth ores by 2029, with eight projects
across the continent offering a low-cost alternative for both Chinese and Western processors
(Benchmark Mineral Intelligence, 2024). The Democratic Republic of Congo has attracted the
attention of developed economies in recent years because of its rich underground resources and its
crucial role in supply chains. Congo is the world’s largest producer of cobalt as a raw material
source, accounting for approximately 76% of global cobalt production in 2024 (Cobalt Institute,
2024). China has invested in 15 of the 17 cobalt mines operating in the Democratic Republic of
Congo. Meanwhile, in 2024, Chinese mining companies invested $678 million in the lithium mining
sector in Zimbabwe (Africa Mining, 2025). The Trump administration is reshaping the supply chains
of rare earths, which are strategically important for defense and national security technologies.
Thus, a new approach has begun to utilize advanced chips, a strategic element of geopolitical
competition, as a tool. In 2022, the US Department of Defense signed an agreement with Lynas
Rare Earths, an Australian mining company that is a major player in the rare earth element sector.

This agreement aims to reduce the US’s dependence on China for vital materials needed in
strategic sectors. In 2023, the US Department of Defense signed an agreement with E-VAC
Magnetics to strengthen US supply chains for rare earth magnets and expand domestic production.
This agreement includes an investment of $94.1 million for the operation of technical infrastructure
systems and the engineering of production lines (Department of Defense, 2023). In June 2025,
Trump authorized the takeover of the steelmaking company US Steel by Japan’s Nippon Steel in
exchange for a “golden share” granting the US national ownership and control (Dempsey and Lewis,
2025). In July, the US Department of Defense acquired a 15% stake in the rare earth materials
company MP Materials for a $400 million investment, becoming the company’s largest shareholder.
This investment aims to significantly increase the production of rare earth magnets, essential for
various high-tech products such as fighter jets and electric vehicles (The Economist, 2025b). A
month later, Trump authorized the export of Nvidia and AMD’s most advanced chips to China,
provided they paid 15% of the sales revenue to the US government. Finally, Trump demanded the
resignation of the chairman of the board of the struggling US technology company Intel and
subsequently granted the government a stake of approximately 10% of the company. Furthermore,
Trump’s new trade approach has sparked criticism. Trump, who declared during his 2015
presidential campaign, “I love free trade. I'm a free trader, 100 percent” has sparked discussions
that he is leaning toward state capitalism (Ip, 2025; McCormick and Fontanella-Khan, 2025).

4.3. International Strategies

Technological devices, the lifeblood of the modern economy and indispensable to daily life,
and the strategic raw materials they comprise are critical to the world’s leading economies.
Governments are striving to ensure continued access to rare earths and critical raw materials
through a variety of initiatives and strategies.

Japan is also taking similar steps. It enacted the Act on the Promotion of Ensuring National
Security through Integrated Implementation of Economic Measures in 2022, addressing critical raw
materials necessary for national security and economic progress. Similarly, the G7 countries
published a Critical Minerals Action Plan in 2025. With this action plan, they focused on supply
chains for strategic rare earths to protect their economic and national security interests (G7/G20
Documents Database, 2025).
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Table 2. Strategies and Regulations for Critical Minerals

United States

2017 - A Federal Strategy to Ensure the Safe and Reliable Supply of Critical Minerals

2019 - Securing the Information and Communication Technologies and Services Supply Chain

2020 - Addressing the Threat to the Domestic Supply Chain From Reliance on Critical Minerals From Foreign
Adversaries and Supporting the Domestic Mining and Processing Industries

2021 — America’s Supply Chains
2022 - CHIPS and Science Act
2022 - Inflation Reduction Act

2022 - Updating the List of Critical and Emerging Technologies

2025 - Immediate Measures to Increase American Mineral Production

2025 - Ensuring National Security and Economic Resilience Through Section 232 Actions on Processed Critical
Minerals and Derivative Products

2025 — America’s Al Action Plan

European Union

2020 - The European Al Strategy
2020 - Critical Raw Materials Act
2020 - Europe Data Strategy
2022 - European Chips Act

2023 - European Critical Raw Materials Act

2023 - Critical Entities Resilience Directive
2024 - EU AI Act
2025 - EU Stockpiling Strategy

Source: Websites of relevant institutions

5. Strategic Significance of Raw Materials and Supply Chains

In 21st-century geopolitics, the traditional race in defense and weapons technology is
accompanied by artificial intelligence, semiconductors and advanced chips, electric vehicles and
batteries, and green energy technologies. A vital point where all of these important sectors intersect
in the race for global leadership is rare earths and critical metals. For example, an iPhone contains
approximately 75 elements, two-thirds of the periodic table (Kakaes, 2016). Today’s most advanced
fighter jet, the F-35, requires over 450 kg of rare earth elements, and a Virginia-class submarine
requires approximately 4200 kg (Department of Defense, 2024).

The phenomenon of weaponizing dependencies, witnessed by the global public especially with
Covid-19 and the Russia-Ukraine War, is also increasingly evident in the trade of strategically
important rare earths. Of the two players in the global leadership race, the US is leveraging its
technological superiority as a tool for trade and foreign policy, while China is using the raw materials
of advanced technology, which gives its rival an edge, as weapons. Between 2009 and 2023, export
restrictions on industrial raw materials increased more than fivefold, with approximately 94% of
the export restrictions imposed in 2023 being implemented by seven countries, including China,
Russia, and the Democratic Republic of the Congo (OECD, 2025). The use of critical raw materials
as geopolitical leverage has also become known as resource nationalism. Characterized by the
tendency for states to directly and increasingly control economic activity in natural resource sectors,
resource nationalism is not limited to the nationalization of natural resources but encompasses a
wide variety of approaches. These approaches include resource nationalization, restrictions on the
export of natural resource products, withholding certain amounts of natural resources for national
security, food, or energy security reasons, and the localization of key sectors (Ward, 2009). More
generally, resource nationalism is defined as the diverse strategies used by governments to maintain
economic and political control over natural resources located within their sovereign territories
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(Yang, 2025). The actions taken by both the US and China during this period have also been
concrete examples of economic nationalism (Cevik, 2024). However, the use of strategic resources
as weapons has become a new flashpoint in the leadership competition in our age, where the
economy is intertwined with national security.
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As the devastating trade war continues, in response to the Trump administration’s increased
tariffs on China, Beijing raised the tariffs and additionally imposed restrictions on the export of rare
earth elements. In subsequent days, the US imposed restrictions on the export of advanced chips
to China. China’s restrictions on rare earth elements have hit the US automotive sector, and some
production lines have been shut down. Consequently, the US has acknowledged that it has been
forced to make concessions by re-allowing the export of advanced chips.

In June 2025, US Secretary of State Marco Rubio stated that China had “cornered the market”
the rare earths market, putting the United States and the world “in a crunch.” He emphasized the
role of rare earths by stating, “...we have realized that our industrial capability is deeply dependent
on a number of potential adversary nation-states, including China, who can hold it over our head.”
(U.S. Department of State, 2025).

China, which holds a monopoly on the supply of rare earths (Figure 6), is also seen as a risk
to the dependence of other major Western economies. European Commission President Ursula von
der Leyen brought a rare earth magnet to the G7 meeting in June 2025 and called for increased
production in countries other than China. von der Leyen stated, “Today, China dominates the global
market for rare earth permanent magnets. China is using this quasi-monopoly not only as a bargaining
chip, but also weaponizing it to undermine competitors in key industries.” (von der Leyen, 2025).

China’s interest in strategic raw materials and rare earths is not new. From the 1950s to the
1980s, the US led the global production of rare earths, meeting 100% of its domestic demand by
the mid-1980s and accounting for one-third of global rare earth exports. While the US pioneered
this industry, Beijing began to recognize the strategic potential of its abundant rare earth reserves.
During a 1992 visit to the Baotou region of Inner Mongolia, home to the country’s largest rare earth
mining facility, then-Chinese leader Deng Xiaoping observed, “The Middle East has oil, China has
rare earths” (Levkowitz and Beauchamp-Mustafaga, 2010). In March 1986, China launched
Program 863, which was composed of the numbers of the year and month. This program established
strategic targets related to high technology, energy, and new materials. In March 1997, it launched
an effective industrial policy by launching Program 973 (Hurst, 2010). Beijing has long consolidated
its position as the lowest-cost producer through public planning and strategic acquisitions. Despite
being a global monopoly, it has kept prices low, effectively eliminating new competitors (McMorrow
and Liu, 2025). All these strategic steps have made rare earths a crucial tool in China’s geopolitics.
In May 2019, the US blacklisted the Chinese telecommunications company Huawei, aiming to ban
it from the US market, deepening the crisis between the two countries. Five days after this decision,
27 years after Deng Xiaoping’s visit to the mining facility, Chinese President Xi Jinping visited the
JL Mag Rare-Earth mining and processing facility in Ganzhou, Jiangxi Province, in retaliation for
the US (Xinhua, 2019). The message conveyed by this visit is that rare earths have immense power
and influence. As trade wars continue unabated, in August 2023, China imposed export restrictions
on gallium and germanium, elements used in the production of semiconductors, communications
equipment, and solar panels.

Rare earths have become cornerstones of modern life in the 21st century. These vital
materials, which drive the modern economy and global power competition, are critical raw materials
needed by semiconductor and chip manufacturers, green energy equipment developers, and
artificial intelligence and data center operators. The growth momentum of these sectors will further
increase the need for critical raw materials. The transition to green energy, one of these sectors, is
crucial for our world. UN Secretary-General Antonio Guterres emphasized the urgent need to stop
global warming and the vitality of the transition to green energy, warning that “we are playing

69


https://dergipark.org.tr/tr/pub/ueip

Veli Ahmet Cevik

Russian roulette with our planet” (United Nations, 2024). The transition to clean energy is supported
by many different sectors. Solar panels, wind turbines, and electric vehicles are among the most
common. Annual global investment in clean energy transition technologies broke a record by
reaching approximately $2.1 trillion in 2024, with the largest investments being in electric
transportation ($757 billion), renewable energy ($728 billion), and electricity grids ($390 billion).
These three sectors accounted for 90% of the total investment in 2024 (Bloomberg, 2025). According
to calculations by the International Energy Agency, global clean energy investment reached $2.1
trillion, approximately doubling in the last decade (Figure 6). According to a report by the United
Nations Conference on Trade and Development (UNCTAD, 2024), trade in solar energy and wind
energy technologies grew by 163% and 145%, respectively, between 2012 and 2022, with global
trade in these products outpacing the growth rate of other industrial products.

Figure 6. Global Investment in Clean Energy
Billion USD
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According to modeling by the International Energy Agency, achieving the global goal of net
zero by 2050 requires an annual investment of $5 trillion in clean energy by 2030 (IEA, 2021b).
This amount is more than double the $2 trillion spent annually on clean energy today. According
to research organization McKinsey, the annual cost of net zero by 2050 is estimated to be $9.2
trillion (McKinsey, 2022). Especially with the decreasing unit costs of clean energy, the construction
of more clean energy infrastructure is inevitable. According to a study by Way et al. (2022), the
costs of solar panels, wind energy, and batteries have declined exponentially by approximately 10%
in recent years, while the investment cost of solar panels has decreased by 15% annually between
2010 and 2020. The increasing demand for green and clean energy, such as wind turbines, solar
panels, and batteries, coupled with the downward trend in investment costs in these sectors, means
that the capacity and infrastructure in clean energy technology will grow. However, the energy
transition will require a significant amount of critical raw materials and rare earth elements. The
clean energy sector’s demand for these minerals is projected to increase approximately sevenfold by
2030. This increase means that the market value of critical minerals will surpass that of coal (IEA,
2021b). The downside of this boom is the risks to energy security. If demand cannot be met,
geopolitical crises will inevitably arise, along with price increases.
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Another avenue requiring rare earth elements in the global geopolitical race is artificial
intelligence and data centers. Computer technologies, which began developing in the 2000s, have
ushered in a new era with artificial intelligence software capable of solving complex problems and
making decisions by analyzing vast amounts of data. Artificial intelligence, which has opened new
horizons in many fields, has become a key lever in economic competition, especially in the defense
industry. While artificial intelligence itself is still in its infancy, major economies are competing for
access to advanced Al. With expectations that Al will usher in a new industrial revolution,
semiconductors, chips, and data centers, in particular, have become cornerstones of this race and
have become the most intense front in trade wars. The vital role of semiconductors and chips has
also brought the companies that produce these devices to the forefront. The most prominent of
these companies is the US technology company Nvidia. While it took thirty years to reach a valuation
of $1 trillion, Nvidia reached a valuation of $4 trillion within two years when its Al software company
OpenAl launched its ChatGPT software in 2022 (Tripp Mickle, 2025). The strategic position of Al in
the modern economy and the race for leadership is also reflected in the amount of investment in
this field. According to one estimate, Al investment spending will reach approximately 2% of US
GDP by 2025 (Kedrosky, 2025a). Global corporate investments in Al reached $252.3 billion in 2024,
a 25.5% increase compared to the previous year, and Al-related investments have increased
approximately thirteenfold over the past decade (Stanford University, 2025). Meta, Alphabet,
Microsoft, Amazon, Apple, Nvidia, and Tesla, known as the “Magnificent Seven”, spent a total of
$102.5 billion in capital expenditures in the second quarter of 2025 (Mims, 2025). Alphabet,
Microsoft, Amazon, and Meta planned to spend approximately $400 billion in capital to build Al
infrastructure in 2025. This amount exceeded the European Union’s 2024 defense budget (Winkler,
Rattner and Herrera, 2025).

This boom in the Al sector, which has delighted boards of directors and investors, also reveals
the need for rarer earths and critical materials in the production of the physical infrastructure and
components of Al. In 2024, US Deputy Secretary of Energy Resources Amos Hochstein emphasized
the great need for critical minerals by stating in a panel on critical minerals, “We need a lot of copper
just to meet the demand growth before AL, and with the growth in Al, we will need significant amounts
of energy production and transmission, and that will require more.” (Begert, 2024).

Critical minerals and rare earths are used for various purposes in specific Al infrastructures.
The consulting and research firm SFA Oxford (n.d.) categorizes these areas as follows:

¢ Semiconductors and microelectronics,

e Data storage,

e Displays, LEDs, and optical components,
e Connectivity, cabling, and circuit boards,
e Power supplies and batteries, and

e Optics, imaging, and advanced materials.

The demand for data centers, the physical infrastructures where vast amounts of data are
stored and the transmission systems required by Al systems, which are essentially abstract
software, is increasing daily. Data center construction is booming in the US, particularly following
OpenAl’s launch of ChatGPT in 2022 (Figure 7).
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Figure 7. US Private Construction Spending
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In the US, private sector construction spending on data centers has surpassed spending on
construction in sectors such as hospitals, education, entertainment, transportation, and hotels
(Figure 7). Between 2022 and 2024, private sector construction spending on data centers increased
by approximately 150% (Figure 8).

Figure 8. US Annual Change in Year of Private Nonresidential Construction
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The construction of these data centers requires a wide variety of minerals and metals,
including critical raw materials, rare earth elements, and even silver and gold (Stacciarini and
Goncalves, 2025). Data center construction continues at a rapid pace throughout the United States,
with Northern Virginia, home to the world’s largest data center population, losing 100-150 acres of
land each year due to data centers (Kedrosky, 2025b). Another significant demand for expanding
data center facilities is electrical energy. The processors and servers in these centers require large
amounts of power. Data centers in the United States expected to demand 147 terawatt-hours of
power in 2024 and are projected to increase to 606 terawatt-hours by 2030 (McKinsey, 2024).
According to the International Energy Agency, global data center electricity consumption is
projected to nearly double from 415 TWh in 2024 to 945 TWh by 2030 (IEA, 2025b). This power
demand is nearly equivalent to the combined electricity consumption of Germany and France. Such
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a high demand will further increase the demand for renewable energy sources, creating a vicious
cycle. The advancement of Al is directly dependent on a complex, physical supply chain extending
from the most advanced chips and batteries to fiber optic cables and wind turbines. Therefore, the
future of the Al sector is directly dependent on the secure and uninterrupted supply of these rare
earth elements and critical minerals.
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6. Geography of Supply and Demand in The Global Trade of Rare Elements

Although rare earth elements are abundant in nature, they are considered rare due to the
difficulty of refining and processing. According to reports by the U.S. Geological Survey, global
reserves of rare earths are estimated to exceed 90 million tons (U.S. Geological Survey, 2025b).
China hosts 44 million tons of these reserves, Brazil 21 million tons, and India 6.9 million tons.
However, possessing reserves does not mean having decisive influence over these strategic minerals.
The refining, processing, and production processes for these minerals require highly complex
infrastructure and technology.

Mineral processing centers are places where raw ores obtained from nature are transformed
into refined materials ready for the required industrial applications. These mineral processing
facilities require not only resources such as advanced technology and a skilled workforce, but also
numerous permitting and environmental review procedures. This is because the processing of these
ores generates a significant amount of waste that poses a significant environmental and health
hazard. As a result of each ton of rare earth element extraction activities, approximately 2 000 tons
of toxic waste are generated (Baskaran & Schwartz, 2025; Nayar, 2021).

Figure 9. Share of Global Rare Earth Element Reserves, Production and Processing
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China accounts for approximately 69% of global production capacity, accounting for 270 000
tons. The US, with 45 000 tons, accounts for 12%. Myanmar has the third-largest production
capacity, accounting for 8%. However, China holds approximately 92% of global rare earth
processing capacity (Figure 9).
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Figure 10. Share of Key Minerals Processing Capacity
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Rare earths and other critical minerals are extracted from nature as ores and, through refining
and processing processes in facilities, transformed into raw metals ready for industrial use.
Subsequently, they are refined into their final forms, such as rare earth magnets, and offered to
global industry. With a 91% share in the production of strategic equipment and devices made from
rare earths, China holds a near-global monopoly. In the production of other critical minerals used
in essential intermediate products of the modern economy, it holds a 95% share of graphite, 91%
of manganese, and 78% of cobalt (Figure 10).

As shown in Figure 6, approximately half of global reserves are located in countries other than
China. However, in global trade, the processing of minerals is more important than the ownership
of reserves or the location of their extraction. China holds a near-monopoly in the processing of
these minerals and intermediate products such as magnets. The West is concerned about China’s
use of this power as a tool and leverage in geopolitics. In 2024, the US met more than half of its
consumption of the 46 minerals on the “2022 Final List of Critical Minerals” through imports, with
100% net import dependence for 15 of these minerals. The US’s dependence on Chinese imports
was 93% for the rare earth element yttrium and over 50% for seven critical minerals (U.S. Geological
Survey, 2025b).

Although China accounts for the largest share of global supply, it also holds a significant
share of imports. This accounts for its 69% share in the refining and production of raw ores. In
2022, China was the largest importer of critical minerals, with $126 billion in imports. The
European Union ranked second with $58 billion in imports, and Japan ranked third with $40 billion
(WTO, 2024).

7. Conclusions and Recommendations

Despite being abundant in various deposits around the world, rare earth elements are
considered rare due to the complexity and difficulty of their extraction, refining, and processing.
Critical minerals, on the other hand, are minerals such as lithium, nickel, and cobalt, which are
vital to the strategic sectors of developed economies. Developed economies such as the US, EU, and
UK have published lists of minerals needed for their strategic industries.
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Policymakers should develop diversification strategies to reduce their dependence on China
for rare earth elements and critical minerals. As with various other materials, initiating strategic
stockpiling programs for these critical minerals will prevent bottlenecks in strategic sectors.
Sustainable mining and environmental standards should be raised to minimize environmental
impact in the extraction, refining, and processing of minerals. Multilateral international cooperation
mechanisms, such as the G7 Critical Minerals Action Plan, should be strengthened.

Businesses should diversify their supply chains by sourcing from different geographies
instead of relying on a single supplier for critical minerals. Specialization should be achieved
through increased technology and R&D collaborations to expand the extraction and refining
processes of strategic minerals. Planning for the recycling and waste management of scarce
materials that have completed their operational life cycle and economic useful life, and increasing
investments in this area, will help prevent potential bottlenecks.

Global rare earth elements and critical minerals are in limited supply, cannot be reproducible
in large quantities, and their substitution is very limited. Global policymakers are essential for
global prosperity by recognizing the characteristics of these minerals and increasing global
cooperation. As a result of increasing trade restrictions and export bans, our world could be dragged
into a new resource war, entering a “lose-lose” situation. Disruption of global trade will slow global
innovation and make technology more expensive. In such a scenario, poorer countries will be more
affected, further widening global inequality. Pursuing “win-win” policies is vital for maintaining
global prosperity and security. Furthermore, the extraction, refining, and processing of rare earth
elements pose significant environmental and human health costs. Transparency in monitoring
these processes and ensuring that the needs and demands of local communities are not ignored are
crucial for the maintenance of social order.

This study analyzes the geopolitical importance of rare earth elements and critical minerals
primarily through secondary data sources and policy documents. Therefore, micro-level firm
behaviors, cost structures, and sectoral decision-making processes could not be empirically tested.
Furthermore, it should be considered that the findings are time-sensitive due to rapidly changing
geopolitical developments and trade policies.

Statement of Support and Appreciation: This research did not receive any external support.

Declaration of Researcher’s Contribution Rate: The research was conducted by a single author.

Conflict Declaration: The author of the research does not declare any conflict of interest.

Research and Publication Ethics Statement: All rules specified in the “Higher Education Institutions Scientific
Directive” were followed at every stage of this research. None of the actions specified under the heading “Actions Contrary to
Scientific Research and Publication Ethics” of the directive have been carried out. During the writing process of this study,
citations were made in accordance with ethical rules, and a bibliography was created. The work has been checked for
plagiarism.

Ethics Committee Approval: This study does not require ethics committee approval since it does not involve humans
or animals.

References

Africa Mining. (2025). Power Move: China Seeking Dominance over African Lithium and Cobalt.
Retrieved July 26, 2025, from https://www.africamining.co/china-tightens-scrutiny-on-
battery-technology-exports/

Atkinson, A. B., & Brandolini, A. (2001). Promise and pitfalls in the use of' secondary" data-sets:
Income inequality in OECD countries as a case study. Journal of Economic Literature, 39(3),
771-799. https://doi.org/10.1257/jel.39.3.771

Baskaran, G., & Schwartz, M. (2025). Developing Rare Earth Processing Hubs: An Analytical
Approach. Retrieved September 1, 2025, from https://www.csis.org/analysis/developing-
rare-earth-processing-hubs-analytical-approach



https://dergipark.org.tr/tr/pub/ueip
https://www.africamining.co/china-tightens-scrutiny-on-battery-technology-exports/
https://www.africamining.co/china-tightens-scrutiny-on-battery-technology-exports/
https://doi.org/10.1257/jel.39.3.771
https://www.csis.org/analysis/developing-rare-earth-processing-hubs-analytical-approach
https://www.csis.org/analysis/developing-rare-earth-processing-hubs-analytical-approach

Veli Ahmet Cevik

Begert, B. (2024). Move over, EVs. Al needs critical minerals. - POLITICO. Retrieved August 31,
2025, from https://www.politico.com/newsletters/california-climate/2024/05/07 /move-
over-evs-ai-needs-critical-minerals-00156725

Benchmark Mineral Intelligence. (2024). Rise of African rare earths bolsters supply pipeline for
China and the West. Retrieved July 26, 2025, from
https:/ /source.benchmarkminerals.com/article /rise-of-african-rare-earths-bolsters-supply-
pipeline-for-china-and-the-west

Bloomberg. (2025). Global Investment in the Energy Transition Exceeded $2 Trillion for the First
Time in 2024. Retrieved August 4, 2025, from
https:/ /about.bnef.com/insights/finance/global-investment-in-the-energy-transition-
exceeded-2-trillion-for-the-first-time-in-2024-according-to-bloombergnef-report/

Bradsher, K. (2025). China Halts Critical Rare Earth Exports as Trade War Intensifies - The New
York Times. Retrieved August 24, 2025, from
https://www.nytimes.com/2025/04 /13 /business/china-rare-earths-exports.html

British Geological Survey. (2021). Critical raw materials - MineralsUK. Retrieved September 10,
2025, from https://www.bgs.ac.uk/mineralsuk/ statistics/security-of-supply/critical-raw-

materials/

Cevik, V. A. (2024). Ekonomik milliyetcilik ve korumacilik politikalarindaki yukselis; Ktresel
Ekonomideki Parcalanma. REFLEKTIF Sosyal Bilimler  Dergisi, 5(2), 535-555.
https://doi.org/10.47613 /reflektif.2024.178

Cevik, V. A. (2024). From Decoupling to De-Risking: A New Era in Trade Between the West and
China. Fiscaoeconomia, 8(1), 277-303. https://doi.org/10.25295/fsecon.1381106

Chen, W.-Q., Eckelman, M. J., Sprecher, B., Chen, W., & Wang, P. (2024). Interdependence in rare
earth element supply between China and the United States helps stabilize global supply
chains. One Earth, 7(2), 242-252.

Cobalt Institute. (2024). Cobalt Market Report 2024 | Cobalt Institute. Retrieved August 1, 2025,
from https://www.cobaltinstitute.org/resource/cobalt-market-report-2024 /

Dempsey, H., & Lewis, L. (2025). Donald Trump approves Nippon Steel’s $15bn takeover of US
Steel. Retrieved August 27, 2025, from https://www.ft.com/content/ab85c9c0-b92a-4349-
b165-cf87318ac05b

Department of Defense. (2023). Department of Defense Enters an Agreement to Expand Domestic
Manufacturing to Strengthen U.S. Supply Chains for Rare Earth Magnets. Retrieved July 27,
2025, from
https://www.defense.gov/News /Releases/Release/Article /3529874 /department-of-defense-
enters-an-agreement-to-expand-domestic-manufacturing-to-s/

Department of Defense. (2024). DOD Looks to Establish “Mine-to-Magnet” Supply Chain for Rare
Earth Materials. Retrieved July 27, 2025, from https://www.defense.gov/News/News-
Stories /Article/Article /3700059 /dod-looks-to-establish-mine-to-magnet-supply-chain-for-
rare-earth-materials/

Department of Energy. (2020). Energy Act of 2020. Retrieved September 3, 2025, from
https:/ /www.directives.doe.gov/ipt members _area/doe-0-436-1-departmental-
sustainability-ipt /background-documents /energy-act-of-2020

Ellram, L. M., & Tate, W. L. (2016). The use of secondary data in purchasing and supply
management (P/SM) research. Journal of Purchasing and Supply Management, 22(4), 250-
254.


https://www.politico.com/newsletters/california-climate/2024/05/07/move-over-evs-ai-needs-critical-minerals-00156725
https://www.politico.com/newsletters/california-climate/2024/05/07/move-over-evs-ai-needs-critical-minerals-00156725
https://source.benchmarkminerals.com/article/rise-of-african-rare-earths-bolsters-supply-pipeline-for-china-and-the-west
https://source.benchmarkminerals.com/article/rise-of-african-rare-earths-bolsters-supply-pipeline-for-china-and-the-west
https://about.bnef.com/insights/finance/global-investment-in-the-energy-transition-exceeded-2-trillion-for-the-first-time-in-2024-according-to-bloombergnef-report/
https://about.bnef.com/insights/finance/global-investment-in-the-energy-transition-exceeded-2-trillion-for-the-first-time-in-2024-according-to-bloombergnef-report/
https://www.nytimes.com/2025/04/13/business/china-rare-earths-exports.html
https://www.bgs.ac.uk/mineralsuk/%20statistics/security-of-supply/critical-raw-materials/
https://www.bgs.ac.uk/mineralsuk/%20statistics/security-of-supply/critical-raw-materials/
https://doi.org/10.47613/reflektif.2024.178
https://doi.org/10.25295/fsecon.1381106
https://www.cobaltinstitute.org/resource/cobalt-market-report-2024/
https://www.ft.com/content/ab85c9c0-b92a-4349-b165-cf87318ac05b
https://www.ft.com/content/ab85c9c0-b92a-4349-b165-cf87318ac05b
https://www.defense.gov/News/Releases/Release/Article/3529874/department-of-defense-enters-an-agreement-to-expand-domestic-manufacturing-to-s/
https://www.defense.gov/News/Releases/Release/Article/3529874/department-of-defense-enters-an-agreement-to-expand-domestic-manufacturing-to-s/
https://www.defense.gov/News/News-Stories/Article/Article/3700059/dod-looks-to-establish-mine-to-magnet-supply-chain-for-rare-earth-materials/
https://www.defense.gov/News/News-Stories/Article/Article/3700059/dod-looks-to-establish-mine-to-magnet-supply-chain-for-rare-earth-materials/
https://www.defense.gov/News/News-Stories/Article/Article/3700059/dod-looks-to-establish-mine-to-magnet-supply-chain-for-rare-earth-materials/
https://www.directives.doe.gov/ipt_members_area/doe-o-436-1-departmental-sustainability-ipt/background-documents/energy-act-of-2020
https://www.directives.doe.gov/ipt_members_area/doe-o-436-1-departmental-sustainability-ipt/background-documents/energy-act-of-2020

u
[ ru? Uluslararas1 Ekonomi, Isletme ve Politika Dergisi
J) A Y@ International Journal of Economics, Business and Politics
3 e — —

2026, 10 (1), 59-80

European Commission. (2023). Critical Raw Materials Act - European Commission. Retrieved
September 10, 2025, from https://single-market-economy.ec.europa.eu/sectors/raw-
materials /areas-specific-interest/critical-raw-materials/ critical-raw-materials-act_en

Farrell, H., & Newman, A. (2025). The Weaponized World Economy: Surviving the New Age of
Economic Coercion. Foreign Affairs, 104(5).

G7/G20 Documents Database. (2025). G7 Critical Minerals Action Plan (17/06/2025) - G7/G20
Documents Database. Retrieved August 27, 2025, from https://g7g20-
documents.org/database/document/2025-g7-canada-leaders-leaders-language-g7-critical-
minerals-action-plan

Ge, J., Wang, X., Guan, Q., Li, W., Zhu, H., & Yao, M. (2016). World rare earths trade network:
Patterns, relations and role characteristics. Resources Policy, 50, 119-130.

Hiar, C., & Northey, H. (2025). Greenland’s riches have enticed US leaders for generations. Retrieved
July 25, 2025, from https://www.eenews.net/articles/greenlands-riches-have-enticed-us-
leaders-for-generations/

Howley, D. (2021). These 169 industries are being hit by the global chip shortage. Retrieved August
24, 2025, from https://finance.yahoo.com/news/these-industries-are-hit-hardest-by-the-
global-chip-shortage-122854251.html

Hurst, C. (2010). China’s rare earth elements industry: what can the west learn? Institute for the
Analysis of Global Security (IAGS)

IEA. (2021a). Minerals used in electric cars compared to conventional cars. Retrieved July 27, 2025,
from https:/ /www.iea.org/data-and-statistics /charts/minerals-used-in-electric-cars-
compared-to-conventional-cars

IEA. (2021b). Net Zero by 2050 - Analysis - IEA. Retrieved August 30, 2025, from
https://www.iea.org/reports /net-zero-by-2050

[EA. (2022). Executive summary — Solar PV Global Supply Chains — Analysis - IEA. Retrieved August
24, 2025, from https://www.iea.org/reports/solar-pv-global-supply-chains/executive-

summary

IEA. (2024). Renewable electricity capacity additions by technology and segment, 2016-2028.
Retrieved August 30, 2025, from https://www.iea.org/data-and-statistics /charts /renewable-
electricity-capacity-additions-by-technology-and-segment-2016-2028

IEA. (2025a). Critical Minerals Policy Tracker — Data Tools - IEA. Retrieved August 1, 2025, from
https:/ /www.iea.org/data-and-statistics /data-tools/ critical-minerals-policy-tracker

IEA. (2025b). Energy and AI - Analysis - IEA. Retrieved August 31, 2025, from
https:/ /www.iea.org/reports/energy-and-ai

IEA. (2025¢). Geographical distribution of refined material production for key minerals in the base
case. Retrieved July 29, 2025, from https://www.iea.org/data-and-
statistics /charts/geographical-distribution-of-refined-material-production-for-key-minerals-

in-the-base-case

IEA. (2025d). Trends in electric car markets — Global EV Outlook 2025. Retrieved July 30, 2025,
from https://www.iea.org/reports/global-ev-outlook-2025 /trends-in-electric-car-markets-2

Ip, G. (2025). The U.S. Marches Toward State Capitalism With American Characteristics. Retrieved
August 27, 2025, from https://www.wsj.com/ economy/the-u-s-marches-toward-state-
capitalism with-american -characteristics-f75cafa8?mod=author_content_page 1 pos_6



https://dergipark.org.tr/tr/pub/ueip
https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials/critical-raw-materials-act_en
https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials/critical-raw-materials-act_en
https://g7g20-documents.org/database/document/2025-g7-canada-leaders-leaders-language-g7-critical-minerals-action-plan
https://g7g20-documents.org/database/document/2025-g7-canada-leaders-leaders-language-g7-critical-minerals-action-plan
https://g7g20-documents.org/database/document/2025-g7-canada-leaders-leaders-language-g7-critical-minerals-action-plan
https://www.eenews.net/articles/greenlands-riches-have-enticed-us-leaders-for-generations/
https://www.eenews.net/articles/greenlands-riches-have-enticed-us-leaders-for-generations/
https://finance.yahoo.com/news/these-industries-are-hit-hardest-by-the-global-chip-shortage-122854251.html
https://finance.yahoo.com/news/these-industries-are-hit-hardest-by-the-global-chip-shortage-122854251.html
https://www.iea.org/data-and-statistics/charts/minerals-used-in-electric-cars-compared-to-conventional-cars
https://www.iea.org/data-and-statistics/charts/minerals-used-in-electric-cars-compared-to-conventional-cars
https://www.iea.org/reports/net-zero-by-2050
https://www.iea.org/reports/solar-pv-global-supply-chains/executive-summary
https://www.iea.org/reports/solar-pv-global-supply-chains/executive-summary
https://www.iea.org/data-and-statistics/charts/renewable-electricity-capacity-additions-by-technology-and-segment-2016-2028
https://www.iea.org/data-and-statistics/charts/renewable-electricity-capacity-additions-by-technology-and-segment-2016-2028
https://www.iea.org/data-and-statistics/data-tools/critical-minerals-policy-tracker
https://www.iea.org/reports/energy-and-ai
https://www.iea.org/data-and-statistics/charts/geographical-distribution-of-refined-material-production-for-key-minerals-in-the-base-case
https://www.iea.org/data-and-statistics/charts/geographical-distribution-of-refined-material-production-for-key-minerals-in-the-base-case
https://www.iea.org/data-and-statistics/charts/geographical-distribution-of-refined-material-production-for-key-minerals-in-the-base-case
https://www.iea.org/reports/global-ev-outlook-2025/trends-in-electric-car-markets-2
https://www.wsj.com/%20economy/the-u-s-marches-toward-state-capitalism%20with-american%20-characteristics-f75cafa8?mod=author_content_page_1_pos_6
https://www.wsj.com/%20economy/the-u-s-marches-toward-state-capitalism%20with-american%20-characteristics-f75cafa8?mod=author_content_page_1_pos_6

Veli Ahmet Cevik

IUPAC. (2005). Nomenclature of Inorganic Chemistry (IUPAC Recommendations 2005). Retrieved
August 1, 2025, from https://old.iupac.org/publications/books/rbook/Red Book 2005.pdf

IUPAC. (2025). International Union of Pure and Applied Chemistry. Retrieved August 3, 2025, from
https:/ /iupac.org/

Johnston, M. P. (2014). Secondary data analysis: A method of which the time has come. Qualitative
and Quantitative Methods in Libraries, 3(3), 619-626.

Kakaes, K. (2016). The All-American iPhone | MIT Technology Review. Retrieved July 29, 2025, from
https://www.technologyreview.com/2016/06/09/159456/the-all-american-iphone/

Kedrosky, P. (2025a). Honey, Al Capex is Eating the Economy. Retrieved August 4, 2025, from
https:/ /paulkedrosky.com/honey-ai-capex-ate-the-economy/

Kedrosky, P. (2025b). Honey, Al Capex Keeps Eating ... Everything. Retrieved August 23, 2025, from
https://paulkedrosky.com/honey-ai-capex-keeps-eating-everything/

Leith, C. K. (1938). Mineral resources and peace. Foreign Aff., 16, 515.

Levkowitz, L., & Beauchamp-Mustafaga, N. (2010). China’s rare earths industry and its role in the
international market. US-China Economic and Security Review Commission.

McCormick, M., & Fontanella-Khan, J. (2025). Dirigiste-in chief: Trump opens the door to ‘state-
run capitalism.’ Retrieved August 27, 2025, from https://www.ft.com/content/0e7b6d49-
446a-4ed7-a523-477e04aff771

McKinsey. (2022). The net-zero transition: Its cost and benefits. Retrieved August 30, 2025, from
https://www.mckinsey.com/capabilities /sustainability /our-insights /the-net-zero-
transition-what-it-would-cost-what-it-could-bring

McKinsey. (2024). Data centers and Al: How the energy sector can meet power demand Retrieved
August 23, 2025, from https://www.mckinsey.com/ industries/private-capital/our-
insights /how-data-centers-and-the-energy-sector-can-sate-ais-hunger-for-power

McMorrow, R., & Liu, N. (2025). China won the rare earths race. Can it stay on top? Retrieved
August 30, 2025, from https://www.ft.com/content /045bf600-a89d-4dda-b63b-
0a88024b80a4?utm_source=chatgpt.com

Mims, C. (2025). Silicon Valley’s New Strategy: Move Slow and Build Things Retrieved August 4,
2025, from https://www.wsj.com/tech/ai/silicon-valley-ai-infrastructure-capex-cffe0431

Nayar, J. (2021). Not So “Green” Technology: The Complicated Legacy of Rare Earth Mining.
Retrieved September 1, 2025, from https://hir.harvard.edu/not-so-green-technology-the-
complicated-legacy-of-rare-earth-mining/

Nyabiage, J. (2025). China-Africa trade makes ‘moderate’ gains despite US tariffs, currency
weakness. Retrieved July 26, 2025, from
https:/ /www.scmp.com/news/us/diplomacy/article /3307305 /moderate-china-africa-
trade-growth-seen-win-given-us-tariffs-currency-weakness

OECD (2025), OECD Inventory of Export Restrictions on Industrial Raw Materials 2025: Monitoring
the Use of Export Restrictions Amid Growing Market and Policy Tensions, OECD Publishing,
Paris, https://doi.org/10.1787 /facc714b-en.

Otts, C. (2025). Ford Still Scrambling to Get Rare-Earth Magnets, Retrieved August 26, 2025, from
https://www.wsj.com/business/autos /ford-still-scrambling-to-get-rare-earth-magnets-
2bcOaeeb

Pehrson, E. W. (1945). Our Mineral Resources and Security. Foreign Aff., 23, 644.


https://old.iupac.org/publications/books/rbook/Red_Book_2005.pdf
https://iupac.org/
https://www.technologyreview.com/2016/06/09/159456/the-all-american-iphone/
https://paulkedrosky.com/honey-ai-capex-ate-the-economy/
https://paulkedrosky.com/honey-ai-capex-keeps-eating-everything/
https://www.ft.com/content/0e7b6d49-446a-4ed7-a523-477e04aff771
https://www.ft.com/content/0e7b6d49-446a-4ed7-a523-477e04aff771
https://www.mckinsey.com/capabilities/sustainability/our-insights/the-net-zero-transition-what-it-would-cost-what-it-could-bring
https://www.mckinsey.com/capabilities/sustainability/our-insights/the-net-zero-transition-what-it-would-cost-what-it-could-bring
https://www.mckinsey.com/%20industries/private-capital/our-insights/how-data-centers-and-the-energy-sector-can-sate-ais-hunger-for-power
https://www.mckinsey.com/%20industries/private-capital/our-insights/how-data-centers-and-the-energy-sector-can-sate-ais-hunger-for-power
https://www.ft.com/content%20/045bf600-a89d-4dda-b63b-0a88024b80a4?utm_source=chatgpt.com
https://www.ft.com/content%20/045bf600-a89d-4dda-b63b-0a88024b80a4?utm_source=chatgpt.com
https://www.wsj.com/tech/ai/silicon-valley-ai-infrastructure-capex-cffe0431
https://hir.harvard.edu/not-so-green-technology-the-complicated-legacy-of-rare-earth-mining/
https://hir.harvard.edu/not-so-green-technology-the-complicated-legacy-of-rare-earth-mining/
https://www.scmp.com/news/us/diplomacy/article/3307305/moderate-china-africa-trade-growth-seen-win-given-us-tariffs-currency-weakness
https://www.scmp.com/news/us/diplomacy/article/3307305/moderate-china-africa-trade-growth-seen-win-given-us-tariffs-currency-weakness
https://doi.org/10.1787/facc714b-en.
https://www.wsj.com/business/autos/ford-still-scrambling-to-get-rare-earth-magnets-2bc0aee6
https://www.wsj.com/business/autos/ford-still-scrambling-to-get-rare-earth-magnets-2bc0aee6

u
[ ru? Uluslararas1 Ekonomi, Isletme ve Politika Dergisi
J) A Y@ International Journal of Economics, Business and Politics
3 e — —

2026, 10 (1), 59-80

Salim, H., Sahin, O., Elsawah, S., Turan, H., & Stewart, R. A. (2022). A critical review on tackling
complex rare earth supply security problem. Resources Policy, 77, 102697.

SFA Oxford. (n.d.). Critical Minerals in Artificial Intelligence. Retrieved August 31, 2025, from
https:/ /www.sfa-oxford.com/knowledge-and-insights/critical-minerals-in-low-carbon-and-

future-technologies/critical-minerals-in-artificial-intelligence /

Stacciarini, J. H. S., & Goncalves, R. J. de A. F. (2025). Data Centers, Critical Minerals, Energy,
and Geopolitics: The Foundations of Artificial Intelligence. Center for Open Science.

Stanford University. (2025). The 2025 Al Index Report. Retrieved August 4, 2025, from
https:/ /hai.stanford.edu/ai-index/2025-ai-index-report

Taylor-Vaisey, N. (2025). Trump’s annexation fixation is no joke, Trudeau warns - POLITICO.
Retrieved August 26, 2025, from https://www.politico.com/news/2025/02/07/canada-
trudeau-trump-51-state-00203156

The Census Bureau. (2025). Construction Spending - Historical Data. Retrieved August 4, 2025,
from https://www.census.gov/construction/c30/historical data.html

The Economist. (2011). Rare action. Retrieved September 6, 2025, from
https://www.economist.com/business/2011/01/20/rare-action

The Economist. (2025a). America has just tried to grab Ukraine’s vast mineral wealth. Retrieved
July 25, 2025, from https://www.economist.com/europe/2025/02/16/america-has-just-
tried-to-grab-ukraines-vast-mineral-wealth

The Economist. (2025b). America throws big money at a small rare-earths mine. Retrieved July 26,
2025, from https://www.economist.com/business/2025/07 /17 /america-throws-big-
money-at-a-small-rare-earths-mine

The Economist. (2025c). A visual guide to critical materials and rare earths. Retrieved July 26,
2025, from https://www.economist.com/graphic-detail/2025/03 /24 /a-visual-guide-
to-critical-materials-and-rare-earths

Tripp Mickle. (2025). Nvidia Becomes First Public Company Worth $4 Trillion - The New York Times.
Retrieved August 31, 2025, from
https://www.nytimes.com/2025/07/10/technology/nvidia-4-trillion-market-value.html

U.S. Department of State. (2025). Secretary of State Marco Rubio at the American Compass Fifth
Anniversary Gala. Retrieved August 29, 2025, from https://www.state.gov/releases/office-of-
the-spokesperson/2025/06/secretary-of-state-marco-rubio-at-the-american-compass-fifth-

anniversary-gala

U.S. Geological Survey. (2022). U.S. Geological Survey Releases 2022 List of Critical Minerals.
Retrieved August 1, 2025, from https://www.usgs.gov/news/national-news-release/us-
geological-survey-releases-2022-list-critical-minerals

U.S. Geological Survey. (2025a). Mineral commodity summaries 2025. Retrieved July 29, 2025,
from https://pubs.usgs.gov/publication/mcs2025

U.S. Geological Survey. (2025b). Rare Earths Statistics and Information, Retrieved August 1, 2025,
from https://www.usgs.gov/centers /national-minerals-information-center/rare-earths-
statistics-and-information

Ukraine Government Portal. (2025). Agreement between the Government of Ukraine and the
Government of the United States of America. Retrieved July 25, 2025, from
https://www.kmu.gov.ua/storage /app/uploads/public/
681/33c/e8f/68133ce8f2e82842702204.pdf

79


https://dergipark.org.tr/tr/pub/ueip
https://www.sfa-oxford.com/knowledge-and-insights/critical-minerals-in-low-carbon-and-future-technologies/critical-minerals-in-artificial-intelligence/
https://www.sfa-oxford.com/knowledge-and-insights/critical-minerals-in-low-carbon-and-future-technologies/critical-minerals-in-artificial-intelligence/
https://hai.stanford.edu/ai-index/2025-ai-index-report
https://www.politico.com/news/2025/02/07/canada-trudeau-trump-51-state-00203156
https://www.politico.com/news/2025/02/07/canada-trudeau-trump-51-state-00203156
https://www.census.gov/construction/c30/historical_data.html
https://www.economist.com/business/2011/01/20/rare-action
https://www.economist.com/europe/2025/02/16/america-has-just-tried-to-grab-ukraines-vast-mineral-wealth
https://www.economist.com/europe/2025/02/16/america-has-just-tried-to-grab-ukraines-vast-mineral-wealth
https://www.economist.com/business/2025/07/17/america-throws-big-money-at-a-small-rare-earths-mine
https://www.economist.com/business/2025/07/17/america-throws-big-money-at-a-small-rare-earths-mine
https://www.economist.com/graphic-detail/2025/03/24/a-visual-guide-to-critical-materials-and-rare-earths
https://www.economist.com/graphic-detail/2025/03/24/a-visual-guide-to-critical-materials-and-rare-earths
https://www.nytimes.com/2025/07/10/technology/nvidia-4-trillion-market-value.html
https://www.state.gov/releases/office-of-the-spokesperson/2025/06/secretary-of-state-marco-rubio-at-the-american-compass-fifth-anniversary-gala
https://www.state.gov/releases/office-of-the-spokesperson/2025/06/secretary-of-state-marco-rubio-at-the-american-compass-fifth-anniversary-gala
https://www.state.gov/releases/office-of-the-spokesperson/2025/06/secretary-of-state-marco-rubio-at-the-american-compass-fifth-anniversary-gala
https://www.usgs.gov/news/national-news-release/us-geological-survey-releases-2022-list-critical-minerals
https://www.usgs.gov/news/national-news-release/us-geological-survey-releases-2022-list-critical-minerals
https://pubs.usgs.gov/publication/mcs2025
https://www.usgs.gov/centers/national-minerals-information-center/rare-earths-statistics-and-information
https://www.usgs.gov/centers/national-minerals-information-center/rare-earths-statistics-and-information
https://www.kmu.gov.ua/storage%20/app/uploads/public/%20681/33c/e8f/68133ce8f2e82842702204.pdf
https://www.kmu.gov.ua/storage%20/app/uploads/public/%20681/33c/e8f/68133ce8f2e82842702204.pdf

Veli Ahmet Cevik

UN. (2015). Net Zero Coalition | United Nations. Retrieved September 10, 2025, from
https://www.un.org/en/climatechange /net-zero-coalition

UNCTAD. (2024). Powering trade: Fine-tuning trade policy for solar and wind energy value chains
(Graphic summary).

United Nations. (2024). Secretary-General’s special address on climate action “A Moment of Truth.”
Retrieved August 30, 2025, from https://www.un.org/sg/en/content/secretary-
general/speeches/2024-06-05

von der Leyen, U. (2025). Statement by President von der Leyen at Session II - working lunch of the
G7. Retrieved July 27, 2025, from
https://ec.europa.eu/commission/presscorner/detail/it/statement 25 1522

Ward, H. (2009). Resource nationalism and sustainable development: a primer and key issues.
International Institute for Environmental Development, 1-58.

Way, R., Ives, M. C., Mealy, P., & Farmer, J. D. (2022). Empirically grounded technology forecasts
and the energy transition. Joule, 6(9), 2057-2082.

White House. (2023). Remarks by National Security Advisor Jake Sullivan on Renewing American
Economic Leadership at the Brookings Institution. Retrieved August 24, 2025, from
https:/ /bidenwhitehouse.archives.gov/briefing-room/speeches-
remarks/2023/04 /27 /remarks-by-national-security-advisor-jake-sullivan-on-renewing-
american-economic-leadership-at-the-brookings-institution/

Winkler, R., Rattner, N., & Herrera, S. (2025). Big Tech’s $400 Billion Al Spending Spree Just Got
Wall Street’s Blessing - WSJ. Retrieved August 4, 2025, from
https:/ /www.wsj.com/tech/ai/tech-ai-spending-company-valuations-
7b92104b?mod=hp_lead pos3

WTO. (2024). High demand for energy-related critical minerals creates supply chain pressures.
Retrieved July 29, 2025, from
https://www.wto.org/english /blogs e/data_blog _e/blog dta 10jan24 e.htm

Xinhua. (2019). Xi Jinping makes inspection tour in Jiangxi. Retrieved August 30, 2025, from
http:/ /www.xinhuanet.com /english/2019-05/20/c 138074674.htm

Yang, F. W. (2025). Rare Earth and Resource Nationalism: What Happened Before and After China’s
Embargo on Japan?. Journal of Contemporary China, 34(153), 383-400.


https://www.un.org/en/climatechange/net-zero-coalition
https://www.un.org/sg/en/content/secretary-general/speeches/2024-06-05
https://www.un.org/sg/en/content/secretary-general/speeches/2024-06-05
https://ec.europa.eu/commission/presscorner/detail/it/statement_25_1522
https://bidenwhitehouse.archives.gov/briefing-room/speeches-remarks/2023/04/27/remarks-by-national-security-advisor-jake-sullivan-on-renewing-american-economic-leadership-at-the-brookings-institution/
https://bidenwhitehouse.archives.gov/briefing-room/speeches-remarks/2023/04/27/remarks-by-national-security-advisor-jake-sullivan-on-renewing-american-economic-leadership-at-the-brookings-institution/
https://bidenwhitehouse.archives.gov/briefing-room/speeches-remarks/2023/04/27/remarks-by-national-security-advisor-jake-sullivan-on-renewing-american-economic-leadership-at-the-brookings-institution/
https://www.wsj.com/tech/ai/tech-ai-spending-company-valuations-7b92104b?mod=hp_lead_pos3
https://www.wsj.com/tech/ai/tech-ai-spending-company-valuations-7b92104b?mod=hp_lead_pos3
https://www.wto.org/english/blogs_e/data_blog_e/blog_dta_10jan24_e.htm
http://www.xinhuanet.com/english/2019-05/20/c_138074674.htm

