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Abstract

The ongoing trade war between China and the United States has had a far-reaching impact on a global scale. This rivalry
has been most obvious in the semiconductor industry. The two nations have found themselves in a tense geopolitical
situation where any economic attack by either side would affect all parties involved. This paper aims to explore the ori-
gins of this conflict and highlight the key actions taken by each country, as well as the consequences of those actions.
Additionally, it highlights the areas of interdependence between China and the US (i.e.,, American high-tech chips and
Chinese rare earth materials). The study utilizes the theory of weaponizing independence and game theory’s Prisoner’s
Dilemma to conclude that while both China and the US have suffered negative consequences due to this conflict, China’s
latest technological advancements in the 7nm chip and their supply of rare earth materials have given them a stronger
hand in the game.

Abbreviations

Al Artificial intelligence

AMD  Advanced micro devices

ASML Advanced semiconductor materials lithography
DUV  Deep ultraviolet lithography

EU European Union

EUV  Extreme ultraviolet lithography

FABs  Fabrication plants

SMIC  Semiconductor Manufacturing International Corporation
TSMC Taiwan semiconductor manufacturing company
Us United States

WTO  World Trade Organization

1 Introduction

The ongoing rivalry between the United States and China has taken multiple forms. From military and economic to
cultural and ideological. Nonetheless, one of the main points of competition between the two countries has been what
is known as the ‘chip war’ The Chip War, which is the name that has been attributed by some authors to the techno-
logical rivalry between the United States and China in the field of Semiconductor manufacturing [1-3], constitutes a
significant chapter in the global competition for technology dominance. The conflict at its core relates to the struggle
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for supremacy in the semiconductor industry, a sector that plays a vital role in the development and security of modern
technology. Semiconductors, also known as “chips,” are essential components in various devices, including smartphones
and advanced military systems, making their production and control a matter of national interest and security. On one
hand, the United States has a long-standing reputation as a leader in semiconductor technology and has been taking vari-
ous strategic measures to keep its competitive edge. Such measures include investing in domestic chip manufacturing,
implementing policies to protect intellectual property, and limiting the export of advanced semiconductor technology
to China. The driving force behind these actions is based on concerns over national security, economic competitiveness,
and technological leadership.

On the other hand, China has been making significant efforts to decrease its reliance on foreign semiconductor tech-
nology. The country has been investing heavily in research and development to strengthen its domestic chip industry.
China’s ultimate goal is to increase self-sufficiency and self-reliance in technological industries and “build an all-Chinese
supply chain”when it comes to semiconductor production as part of its wider strategy to attain technological supremacy
[4]. Furthermore, the “chip war” between the United States and China is not a simple bilateral conflict, but a highly
complex issue with far-reaching implications for the global technology landscape. In the sense that both countries are
in a race to achieve technological supremacy in this crucial field, leading other nations, and multinational corporations
to navigate a complicated web of alliances, supply chain dependencies, and geopolitical tensions. The outcome of this
struggle will have significant consequences, reshaping the global balance of technological power, and impacting eve-
rything from consumer electronics to national security.

In this technological conflict, the United States has managed to hold a leading position in R&D and designing high-
end semiconductors. This is primarily thanks to Intel and Apple which design some of the most advanced chips in the
world in Silicon Valley. Nonetheless, the US semiconductor industry is deeply reliant on other countries. First, 75% of
the production process of these semiconductors designed in the US takes place in Taiwan and China [5]. Secondly, the
rare earth materials needed for the production of these semiconductors are imported from various countries the main
of which is China. Finally, China, since 2017, has been working on expanding its ‘legacy chips” (chips that are 28 nm or
larger) [6] production accounting for 31% of the global market in 2023. [7] Thus, although the US might be enjoying
supremacy with regard to advanced semiconductors, the raw materials, the assembly, and the labor force needed to
create the final product are reliant on a larger supply chain.

The seeds of the conflict were planted in 1997 after the joint statement issued by both the US and China which focused
on exploring areas of cooperation between the two countries and “strengthening bilateral exchanges and cooperation
in economic development, trade, law, environmental protection, energy, science, and technology” [8]. This statement
was followed by China’s accession to the WTO. These set of actions can be viewed by liberal scholars as a prominent
step towards economically induced peace. Their agreement aimed at getting rid of all tariffs on technological products
by 200 and paved the way for China’s entrance to the World Trade Organization (WTO) in 2001 [8, 9] [10, 11]. However,
China’s growing economic and military power has unsettled the US, leading to a series of protectionist policies designed
to isolate China and bring semiconductor fabrication plants back to the United States. Thus, President Trump's assault
on Chinese companies and President Biden's signing of the Chips and Science Act in 2022 exemplifies this approach.

Therefore, this paper aims to explore the complex dynamics of the technological and military competition between
the United States and China, and the other actors involved in this war. | argue that the interdependent system that has
been constructed by the US and its allies since the end of the Cold War has made protectionist policies adopted by one
country harmful to all the others. Not only this, but | even argue that in the long term, it has been and is going to be
more harmful to the US than to China.

2 Theoretical framework “Weaponizing interdependence in a Prisoner’s Dilemma”

It is important to mention Henry Farrell and Abraham Newman’s concept of weaponized interdependence, which they
define as“a condition under which an actor can exploit its position in an embedded network to gain a bargaining advan-
tage over others in a contained system” [12]. This concept is extensively explored in their book, 'The Uses and Abuses of
Weaponized Interdependence, where they delve into the strategic use of global economic networks for statecraft and
coercion. The authors argue that the interconnected nature of globalization, commonly perceived as mutually beneficial,
can be strategically manipulated by powerful states to exert influence and pressure.

The book focuses on how states, particularly powerful ones, leverage their positions within global networks—financial,
technological, or trade—to achieve geopolitical objectives. This is illustrated through examples like the United States’
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use of secondary sanctions against Iran, the NSA's surveillance activities exposed by Edward Snowden, and the use of the
SWIFT system to monitor or exclude adversaries [12]. These cases highlight the critical role of technical infrastructures,
such as dollar-clearing systems, fiber-optic cables, and communication networks, in geopolitical influence and coercion.

This can be used to understand how both the US and China are able to use the fact that they are important to the
international economic system to reap benefits. This situation resembles the state of the world during the Cold War, but,
instead of nuclear deterrence, economic interdependence is the main weapon. To support their claim, the authors cited
the example of how the US managed to utilize its position in the international economic system to isolate Iran and North
Korea which were regarded as “rogue regimes”[12]. Farrell and Newman also discuss the potential risks and drawbacks of
weaponized interdependence. For instance, they analyze China’s 2010 restriction on rare-earth exports to Japan, noting
how short-term strategic gains can be offset by long-term losses in coercive power. This points to the complex dynam-
ics and unintended consequences that can arise from the use of economic interdependencies for strategic purposes.
Similarly, we can look at the Oil crisis of the 1970s as another example where interdependence was weaponized leading
to harmful consequences for both Middle Eastern countries, who were harmed due to the political threats made by the
US as well as the movement of the Western countries towards energy alternatives [13], and the allies of Israel, who lost
access to cheap oil imported from the Middle East [14]. This is the approach that is going to be followed in this paper.
The purpose behind this is to look at how the attempts of the United States to restrict the interdependent economic
system, that it has been striving to build since the Cold War, has led to unwanted results for both the states targeted
by those restrictions (China in this case) as well as the state implementing those restrictions (the United States in this
case.) This kind of collective consequence to both actors involved is similar to the analysis provided by game theory’s
prisoner’s dilemma.

The prisoner’s dilemma is a famous simulation that has found its way to different fields with the purpose of explain-
ing and predicting the actions of a set of rational actors. In this simulation, we have two prisoners being interrogated
separately and cannot communicate. Each prisoner has the option to either cooperate with the other by staying silent or
to defect by betraying the other. The outcomes are represented in a payoff matrix: if both prisoners cooperate, they each
receive a light sentence of one year; if one defects while the other cooperates, the defector goes free while the coopera-
tor gets three years; if both defect, they each receive a moderate sentence of two years. In the usual one-time play, the
best choice would always be to defect. This is to avoid the three-year sentence. Nonetheless, with repeated interaction,
the actors would learn to cooperate as that would allow them both to get the lowest sentence [15].

The chip war between the United States and China can be understood through the lens of the Prisoner’s Dilemma,
where both nations face a strategic decision: cooperate or defect. For the United States, maintaining the status quo,
where both countries cooperate, allows China’s economic and military growth to continue unimpeded. This situation
is perceived as primarily beneficial to China, given its ambitions to become a global technology leader. Consequently,
the U.S. has opted to defect by imposing stringent export controls and sanctions aimed at curbing China’s access to
advanced semiconductor technologies. This strategy is designed to slow China’s technological progress and preserve
U.S. dominance in critical sectors like Al and quantum computing.

China, on the other hand, sees mutual cooperation as a path to bolster its technological capabilities and economic
growth. The Chinese government has invested heavily in its semiconductor industry to reduce dependency on Western
technologies and achieve greater self-reliance. However, U.S. defection, manifested through trade restrictions and the
CHIPS Act, compels China to intensify its efforts to develop indigenous semiconductor technologies. China has responded
by accelerating its domestic production capabilities and finding ways to circumvent U.S. restrictions, such as acquiring
high-end processors through resellers. This tit-for-tat escalation reflects the core principles of the Prisoner’s Dilemma,
where each party’s decision to defect leads to a mutually detrimental outcome.

Both countries defecting is mutually harmful, reflecting a zero-sum game where technological advancements and
economic benefits are fiercely contested. The U.S. faces pushback from its own tech industry and allies, who may not fully
align with U.S. export controls due to the strategic importance of China’s semiconductor industry and rare earth materi-
als. Meanwhile, China’s accelerated self-reliance efforts face significant technological and infrastructural challenges due
to its need for Western machinery and chips. This complex interplay between cooperation and defection highlights the
broader implications of the chip war on global technological and economic stability, where both nations must navigate
their strategic interests within an interconnected international supply chain.

The other theoretical framework that is going to be used in this paper is Game Theory. It examines how the players
involved, China on one side and the US on the other with their respective allies, are trading blows regarding the semi-
conductor industry. This is going to be done through analyzing the actions taken by different actors and the resulting
short- and long-term outcomes. Game Theory posits that repeated interactions in a Prisoner’s Dilemma scenario can
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increase the likelihood of cooperation. The neoliberal belief that economic international interconnectedness promotes
peace has dominated the field of game theory and international relations in the past decade. Authors like Correa (2001)
and Evans and Newnham (1988) describe a globally interconnected system where economically every state is interde-
pendent [15, 16]. However, the current international political state with regards to the trade war between the US and
China challenges this assumption. Both actors are pursuing their economic interests, which may clash with the interna-
tional system’s preference for openness and free trade. This paper aims to analyze whether economic interdependence
has made both actors unable to successfully restrict the other actors without harming themselves.

When looking at the actors involved in this game, there is a risk of determining which actors are relevant to this
study. Should we define actors as multinational companies or states? The focus here will be on states because major
Chinese companies involved in this conflict are state-owned, while US companies like Intel have successfully lobbied
the US government to implement favorable policies. Additionally, although initial US sanctions targeted Huawei, later
restrictions impacted all companies dealing with US-made technologies. In contrast to the usual game theory alignment
where both actors prefer the other’s cooperation while maintaining a confrontational posture, each actor in this trade
war has distinct interests. The US aims to prevent Chinese companies from dumping products in its market and limit their
access to high-tech products, while maintaining access to Chinese rare earth materials. Conversely, China desires access
to the US market and products, preferring the pre-sanctions status quo. Thus, the Prisoner’s Dilemma framework helps
analyze the US-China interaction within the international semiconductor supply chain, assessing whether economic
interdependence has promoted cooperation or default.

3 Historical background

“l would say that hardware is the bone of the head, the skull. The semiconductor is the brain within the head. The soft-
ware is the wisdom and data are the knowledge”[17]. These were the words of Masayoshi Son after he was asked about
the different parts that make up his company, Softbank Group. This interview took place in 1992 at the height of the US
outsourcing of its semiconductor industry to manufacturers in Taiwan, Japan, and China. Before that, in the 19805, the
US was at the top of the pyramid, holding more than half of the semiconductor market share. However, with the fall of
the Soviet Union and the establishment of “the unipolar moment” [18], the US found itself in a position where it had to
spread the victorious neoliberal order [19]. This liberal order is based on “economic openness, multilateral institutions,
security cooperation, and democratic solidarity” [20].

This process of outsourcing can be seen in Fig. 1. In that figure, we can look at how the US used to be the largest
manufacturer of this technology but slowly started to get smaller while other Asian and European countries started to
get larger. U.S. factories produced 37% of the world’s semiconductor chips in 1990, but this figure dropped to 19% by
2000 and 13% by 2010. [3] This outsourcing was a physical process as these semiconductors require a particular type of
factories and labor. These factories are called fabrication plants (FABs), and they need huge sums of money yearly to keep
running. For example, the operational expenses of Taiwan Semiconductor Manufacturing Company Limited (TSMC), the
largest semiconductor manufacturer in the world, reached 39 billion dollars in 2022. [21, 22] Therefore, the destination
to which this industry was going to be outsourced needed to have cheap and skilled labor that would agree to work
under harsh working conditions. Additionally, this destination needed to have attractive trade policies that would make
relocating worth it. Thus, Taiwan took advantage of that and started offering international “firms attractive terms for set-
ting up a business, as well as a range of taxation benefits and allowances.” [23]

4 The chip war

Today, about thirty years later, the US is trying to revive its semiconductor industry due to several economic and geopo-
litical reasons. First, there is the rise of China as a superpower that is competing with the US. This rise made US decision-
makers worried as the Chinese economy became the second largest economy after that of the US. Furthermore, the
growth achieved by China was due to currency devaluation and a huge amount of subsidies. These two policies allowed
Chinese companies to grow and increase their exports while maintaining comparatively attractive low prices. Therefore,
they were regarded as “unfair trade practices” that “hurt a variety of US-headquartered companies”[24]. Second, there is
the fear of losing Taiwan. Taiwan has been a hot topic between the US and China. The US relies on Taiwan for high-tech
products (Taiwan and South Korea are the only countries capable of manufacturing semiconductors lower than 5nm).
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may contribute to the concentration of manufacturing activities and exports in certain countries.

Fig. 1 The outsourcing of the semiconductor industry

Additionally, Taiwan is regarded by several US decision-makers as a symbol of liberalism and democracy. Since the end
of the Chinese Civil War and the retreat of the government of the Republic of China into Taiwan, China has retained its
claims of sovereignty over the island of Taiwan and called for reunification regardless of whether that reunification was
achieved through peaceful measures or otherwise with a preference for peaceful reunification.

"We insist on striving for the prospect of peaceful reunification with the greatest sincerity and best efforts, but we will
never promise to give up the use of force and reserve the option to take all necessary measures." Xi Jinping [25].

In addition to the ideational reasons for being regarded as a symbol of liberalism and democracy, there is an economic
reason behind the importance of Taiwan. Although the United States used to dominate the semiconductor industry with
companies like Intel and Advanced Micro Devices (AMD), Taiwanese companies (especially TSMC) managed to achieve
significant growth in the past twenty years (Fig. 2) This rapid development allowed TSMC to be the most advanced semi-
conductor manufacturer, being responsible for more than 90% of the production of cutting-edge semiconductors (5nm
and lower). Therefore, with the political tension between China, the US, and Taiwan, the danger of having an unforesee-
able political or military stunt by China can threaten to cut the supply of these chips to the United States.

Finally, there is the economic and political issues that have accompanied the rising unemployment in the United
States, especially during the period of COVID-19. All of these elements resulted in the elections of presidents who favored
protectionism and moved away from globalization and interdependence. This was made evident by the fact that some
of the slogans that Trump’s presidential campaigns used were “Make America Great Again”and “Bringing back American
jobs”[26]. The protectionist policies that have resulted from this put the US in direct confrontation with China.

Before outsourcing this industry, the main source of technological development and breakthroughs was the US
Department of Defense (the DoD). During the Cold War, people like Donald W. Gunter, Westinghouse Semiconductor
General Manager, and Jack Kilby, one of the inventors of the inverted circuit, used to work closely with the DoD, receiv-
ing funding for the development of technologies that can aid the US in its war against the USSR [27]. This provided
the US with the ability to control where these technologies go and in case they fell into “the wrong hands,” they would
have some countermeasures [28]. However, now, private companies have become the leading bodies when it comes
to technological development, creating fertile ground for security dilemmas. One of the possible explanations for this
fear is the privatization of the security dilemma. In the sense that private companies have managed to gain control over
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Fig.2 the development of TSMC chip manufacturing (TSMC, 2022)

some important products such as advanced technologies that can be used in weapons. Additionally, with the rise of
Al technologies which are completely reliant on breakthroughs in the semiconductor industry, the fear has increased.

4.1 USrestrictions

The US was determined to slowly disarm China’s supply chain. The goal behind this is twofold. First, there is the goal of
undermining China’s control over this industry as that control has been regarded by the Biden administration as “Unfair”
[29, 30]. Secondly, there is the aim to restrict China’s access to technology that can be used in military and intelligence
[31]. This was done through various steps. This started in July 2018 when the United States imposed 25 percent tariffs on
semiconductors imported from China and put restrictions on the types of semiconductors China can receive from the US
[24]. This did not have a major impact on China’s economy and development as it was still able to get its semiconductors
from Taiwan and South Korea which have much more advanced chips than those made by the US. In addition to this, the
US market is not the main target of China’s chips, but it is the Netherlands, Hong Kong, and India.

Looking at these results, the US moved to what Chris Miller called “an assault on Huawei” [3]. The Trump administra-
tion accused Huawei, one of China’s largest technology companies, of espionage and posing a national security threat.
However, these accusations were not the sole basis for Huawei'’s placement on the U.S. Entity List in May 2019. The pri-
mary legal grounds for this action were indictments by the U.S. Department of Justice earlier that year, alleging Huawei’s
involvement in financial fraud, violations of sanctions on Iran, theft of trade secrets, and obstruction of justice [32]. While
concerns over espionage were part of the narrative, the formal actions taken against Huawei were based on these spe-
cific legal allegations and compliance issues under U.S. law. The placement of Huawei in the entity list made it unable to
sell its product in the US market and even restricted it from using Google services. Although the company was issued a
Temporary General License (TGL) which allowed it to maintain a level of business activity with American companies dur-
ing which it stockpiled a significant amount of chips, the stockpile only lasted the company two years [33, 34]. Huawei
managed to hold 20% of international smartphone share in 2020, surpassing both Apple and Samsung. However, when
the sanctions took effect, Huawei’s market share reached 8% in the first 2020 only to completely disappear from the
charters in 2021 (Fig. 3). This disappearance pushed Huawei to refrain from including its market share in its annual report.

In 2023, the United States, through the CHIPS Act, invested approximately $53 billion in its semiconductor sector
[35]. This substantial investment is a strategic effort to reduce reliance on semiconductor imports, especially from
Taiwan, in light of potential geopolitical uncertainties. The enactment of the CHIPS Act led to announcements of more
than $166 billion in investments in the semiconductor and electronics manufacturing sectors [35]. Key states like
Ohio, Arizona, and Texas are seeing significant development of semiconductor facilities. These initiatives are integral
to enhancing the U.S!s competitive edge, strengthening supply chain resilience, and ensuring national security. This
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move underscores the U.S/s commitment to revitalizing and advancing its domestic technological infrastructure,
marking a significant shift in its approach to semiconductor production and innovation.

In addition to this, the US managed to secure the help of both Japan and the Netherlands both of which imple-
mented some restrictions on the kind of Chips and machinery that China could get. [36] In January 2023, the United
States made an understanding with the Netherlands and Japan to enforce new semiconductor export controls to
China. This was a significant diplomatic victory for the United States and part of a broader effort to restrict China’s
access to advanced semiconductor manufacturing technology. The deal’s specifics are not fully public, and the
involved countries have remained tight-lipped to minimize the risk of Chinese retaliation. The Dutch and Japanese
governments are expected to update their export control regulations in the coming months, and some policy changes
may never be publicly disclosed.

The context of this agreement is rooted in the strategic roles that Dutch and Japanese companies play in the global
semiconductor value chain. While the U.S. has a strong overall position in the global semiconductor industry, Dutch
and Japanese companies possess advanced technological capabilities in highly related disciplines, particularly in the
production of lithography equipment. Dutch companies are world leaders in lithography steppers and scanners, which
are crucial for chip production. Japanese companies are also major producers of steppers and scanners, with both coun-
tries combined holding more than 99% of the worldwide market share in 2019 [36]. Most importantly, the Netherlands
exports the most crucial tool which is responsible for extreme ultraviolet lithography (EUV) which is manufactured by
the Dutch company ASML (Fig. 4).

The U.S. initiative aimed to prevent Dutch and Japanese companies from filling the categories of semiconductor
manufacturing equipment that the U.S. no longer sells to China. Additionally, the agreement aimed to restrict the export
of advanced lithography equipment to China, which is crucial for maintaining U.S. technological leadership and hinder-
ing China’s military technology trajectory. The agreement with the Netherlands and Japan extends some of the export
controls that the U.S. adopted in October. This includes restrictions on companies like ASML Holding NV, Nikon Corp, and
Tokyo Electron Ltd. These controls are part of a larger effort by the Biden administration to slow China’s technological
and military advances by limiting its access to U.S. chipmaking technology.

“We have made it very clear to the Dutch: We believe that this kind of sensitive technology does not belong in certain
places”[38]. These were the words of Pete Hoekstra the US ambassador to the Netherlands after the US started to pressure
the Netherlands to implement restrictions on China. This pressure would eventually pay as both the Netherlands and
Japan would announce trade restrictions on semiconductor equipment in March and July respectively after the US did
so in April 2022 [39]. This triggered a reaction from China who accused the US of committing “technological terrorism”,
trying to block China’s development, and going against the very free trade system that the US is famous for promoting.
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Fig.4 Extreme Ultraviolet Lithography (EUV) machine from ASML [37]

The final nail in the coffin was adding Semiconductor Manufacturing International Corporation (SMIC), China’s
largest semiconductor manufacturer, to the US Treasury Department’s entity list. This was done due to the alleged
involvement of SMIC with the Chinese military [40]. Being put on the entity list means that if US companies would
like to export to the said company, they would require a special license. This includes investment and patent deals.
As a result, China faced some issues with regard to accessing the US market. This includes both selling in the market
and receiving some technological parts that are important for the Chinese economy. The impact of these limita-
tions was felt by both the US and China. The former worsened the semiconductor shortage it had already been
experiencing while the latter faced some stumbling blocks to revive one of its biggest technological companies.

Some authors looked at the technological war between China and the United States and argued that a “targeted
decoupling” has taken place [41]. In thier article, Ryan and Burman explain the US’s attack on Huawei as part of
Washington’s move away from its post-Cold War “role as the guarantor of the global market” towards favoring
domestic economic interests. While this paper provides a detailed analysis of the impact that this decoupling has
had on Huawei and how by doing it, the United States risks jeopardizing other cooperation prospects with China,
the paper fails to look at the issue in relation to the larger supply chain where China plays an important role thanks
to its rare earth materials. Furthermore, the paper only looks at the technology needed and imported by China
from the United States, not the other way around. It did not highlight how together with COVID-19, the sanctions
imposed on China have caused a shortage in semiconductors causing issues to automotive companies in the US
[42]. A similar discussion is highlighted by Adam Segal’s chapter "Huawei, 5G, and Weaponized Interdependence”.
This chapter provides a comprehensive analysis of the U.S.-China competition over 5G technology, focusing on
the concept of weaponized interdependence. Segal elucidates how global ICT supply chains have fostered eco-
nomic interdependence, which both nations leverage for strategic advantages. The chapter thoroughly details the
Trump administration’s measures to restrict Huawei’s market access and disrupt its supply chains through economic
statecraft tools [12]. However, similar to the previous paper, this chapter lacks an international perspective by
not considering the role of U.S. allies in enforcing these restrictions. Additionally, it overlooks the impact of these
restrictions on the U.S. itself.
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4.2 The outcome of the restrictions

The restrictions the US put against China had a multifaceted impact on China. Huawei was not able to release new
technology at the same level of advancement as it used to. This is because it did not have access to either semiconduc-
tors or Google’s operating system, Android. When it comes to the Chinese economy, it is hard to identify whether the
reduction of speed that China’s growth was due to Covid-19, or the restrictions put in place by the US and its allies.
What we can be sure of is that China’s access to chips faced a huge fall when it comes to semiconductor imports in
2022 as it dropped by 12% from the previous year [43]. Thus, lower access to semiconductor technology, machin-
ery, and the latest developments in the field made China unable to reach the goals it set “to increase its domestic
production to 70% by 2025" [44]. This goal was part of the plan titled “Made in China 2025" released by the Chinese
government in 2018.

Nonetheless, using deep ultraviolet lithography (DUV), which is an older and less advanced version of the EUV
exported by the Netherlands, SMIC was able to manufacture its first 7nm chip which US companies like Intel still
have not been able to achieve on their own. Some specialists argue that this achievement is not something signifi-
cant as DUV is not as advanced as EUV, and China does not have the capabilities to develop DUV without access to
Dutch machinery. However, one should take into consideration the targeted market of Chinese goods. China and its
technological companies (like Huawei) might be reliant on the United States and Taiwan for some of their machinery
and parts. Nonetheless, when it comes to market, China is more focused on diversifying its exporting destination
in Asia, the Middle East, and Africa.

In terms of the tangible impact on exports, we can see that China's High-tech exports have experienced a relative
decrease in 2022 and 2023. Additionally, Huawei’s revenue experienced the same dynamics (Figs. 5 and 6). However,
looking at this set of data, we should take into consideration that although there was a decrease in the years 2022
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and 2023, the exports remained higher than in the years before 2021. Therefore, it is difficult to determine whether
the decrease in Huawei’s revenue and China’s exports is due to the restrictions set by the United States or they are
due to the COVID-19 pandemic. This was highlighted in the Annual Report released by Huawei in 2022 and the
General Administration of Customs of the People’s Republic of China where they stated that challenges have been
faced in the past few years due to both geopolitical conflicts and the COVID-19 pandemic. The only direct and visible
negative impact that the restrictions put in place have had on China’s economy is the access to the US market and
technological equipment from Taiwan and some European countries.

This can lead us to the conclusion that US sanctions might have had some short-term impact on China, but in the long-
term, they have forced it to develop better technologies and reduce its dependence on Europe and Taiwan, something it
was already planning to do since 2017. Paradoxically, an argument can be made that the US would have benefited more if
it focused on policing the kind of technologies developed and exported to China rather than completely restricting and
cutting China from the semiconductor supply chain. The other alternative would have been allowing the technological
development that China has been enjoying and working alongside it to achieve collective development, something
that the neoliberal system is built on. Thus, rather than trying to challenge Chinese growth or trying to put a stop to it,
the US would have reeked more benefits from using that development for its own gain as well. Nonetheless, choosing
to look at the chip war from a zero-sum game perspective, the US, on the one hand, motivated further development in
the Chinese semiconductor industry. On the other hand, the US pushed China to react negatively in other fields like rare
earth materials exports.

4.3 China’s reaction

What Miller did not go in-depth into was how the use of interdependence as a political tool has had a negative impact
on the United States itself, leading to some economic difficulties. These difficulties are due to how China managed to
gain an important role in the neoliberal interdependent system that was forged after the end of the Cold War. All of these
restrictions did hurt China which suffered a significant cut in its primary semiconductor and machinery exporters. This
motivated it to start implementing restrictions of its own starting with Critical Earth Minerals exports. These include
Silicon, Gallium, and Germanium all of which China is the world’s top importer [45]. China has the largest reserve of rare
earth materials, and it is the highest exporting country of those materials in the world. The EU and the US are highly
dependent on China when it comes to these materials as it is the only stable country with a reserve of that size. The
alternatives are the Democratic Republic of Congo and Russia, but the former suffers from domestic political unrest and
the latter has been heavily sanctioned by Western countries after its attack on Ukraine.

Furthermore, in addition to the political issues that plague the countries that can work as an alternative to the Gal-
lium and Germanium coming from China, there is also the issue of processing capacity. Thus, although “The Democratic
Republic of the Congo (DRC) and People’s Republic of China (China) were responsible for some 70% and 60% of global
production of cobalt and rare earth materials respectively in 2019, China refines nearly 90% of the rare earth materi-
als. This is not only done domestically but also internationally through state-owned Chinese companies that operate
in Myanmar, DRC, and Australia. These companies include China Rare Earth Group Co. Ltd, China Southern Rare Earth
Group Co., Ltd, and China Xiamen Tungsten Co., Ltd, the three of which merged in 2022 to give China better control over
rare earth material prices [45].

In a congressional report by Brandon Tracy in 2020, the level of Chinese dominance over mining and processes of rare
earth materials was highlighted as then China was producing 85% of the world’s supply of these elements and the US
imported 80% of its yearly requirement from China [46]. Today, in terms of mining, China mines 54% of the world’s rare
earth materials and refines 77%. The other two countries that are currently leading in these two areas are Myanmar and
Australia, both of which have been flooded with Chinese companies. Thus, China has found a vulnerability that it can use
as a retaliation against the restrictions imposed on it, and it started using that card in late September of the year 2023.
China imposed a license on the exports of both Gallium and Germanium [47].

When it comes to semiconductor manufacturing, China followed suit and invested up to 40 billion dollars in the
establishment of the fabs and the purchase of old patents in order to reverse engineer them with the hope of manufac-
turing high-tech semiconductors, something that China still has not been able to do. Nonetheless, in a surprising move,
China released its latest 7nm chip which the US thought would be impossible without the machinery exported from
the Netherlands. This technology puts Huawei at the same level of development as Apple products in 2018 and 2019.

Thus, we can argue that there are two games at play here. First, the US and its allies are trying to restrict China’s access
to semiconductor technology while trying to decrease their dependency on China’s rare earth materials. The second

@ Discover



Discover Global Society (2024) 2:67 | https://doi.org/10.1007/544282-024-00081-5 Perspective

game is China trying to improve its domestic semiconductor industry while implementing restrictions on the exports
of rare earth materials to the US and its allies. Both parties started to increase their investment in the establishment of
domestic FABs. The US, with the Chip Act, invested 53 billion dollars in the establishment of FABs in Arizona, Ohio, and
Texas. These fabs are scheduled to start operating in 2024.

This puts forward a crucial idea which is the need to make a distinction between semiconductors. Some semiconduc-
tors are low-tech and are used in simple things like kitchen mechanical equipment (90 nm) [48]. These chips are widely
manufactured in various countries. However, when it comes to the chips used in cutting-edge technology (from 12 nm
below), they are only manufactured by a few companies all of which are either in the US, Taiwan, or the Netherlands [49].
It was only in the second half of 2023 that China managed to produce its first 7nm chips thanks to SMIC.

When it comes to the impact of this Chip War was felt by the US as well. First, the idea of reviving the Rust Belt is still
in development and has been facing some difficulties. This is because the FABs that the US wants to construct in Ari-
zona, Ohio, and Texas have been facing some delays due to the lack of skilled and chip labor that would want to work
in the harsh conditions of the fabrication plants [50]. In addition to this, the US now has to find an alternative to China’s
rare earth as without these materials no semiconductors can be produced. The US does have reserves of some of these
minerals, but it does not have reserves of all of them, and the other major alternative exporters like Congo and Russia
are experiencing political unrest and military conflicts. Furthermore, although China does not produce cutting-edge
semiconductor technology, the US still needs semiconductors made by China. China is an integral part of the supply
chain of integrated circuits (Fig. 7).

The often overlooked aspect of these restrictions is theirimpact on US companies. China, the world’s largest importer
of semiconductors, purchased over $85 billion worth of chips in the first quarter of 2023. This makes the Chinese market
crucial for European, Japanese, and American chip manufacturers. The significance of this market was underscored by
the ripple effects of the permit obligations imposed by the US. Companies like Intel and Qualcomm have expressed dis-
satisfaction with these restrictions, as they heavily rely on Chinese markets for their annual revenue. Consequently, Intel
had to reevaluate its revenue projections for the coming years. “Without orders from Chinese customers, there will be
much less need to go ahead with projects such as Intel’s planned factory complex in Ohio”[51]. The company reportedly
experienced a 2.6% drop in its stock value after its trade license with China was revoked. Similarly, Nvidia’s financial chief
has expressed similar concerns stating that US restrictions on China “would result in a permanent loss of opportunities
for the U.S. industry”[52].
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Cutting China out of this chain does not hurt China alone but also the whole system. This was one of the arguments
raised by the Dutch government when it was approached by the US to restrict its imports to China. This was highlighted
by Liesje Schreinemacher, former minister for Foreign Trade and Development Cooperation of the Netherlands when she
stated that “this mutual dependence works to both our [China and the Netherlands] advantages”and that the protests
made by China as a reaction to restrictions is “understandable”. [53] The advantages that the Netherlands, and even
the US, can enjoy by maintaining close ties with China are access to rare earth materials, legacy chips, and skilled labor.

5 Conclusion

In conclusion, the semiconductor conflict between the United States and China epitomizes a critical facet of their geopo-
litical rivalry, intricately linked to the quest for technological supremacy. This paper has underscored the U.Ss strategic
pivot towards protectionism in reaction to China’s rapid technological advancements. Despite these efforts, China’s
significant progress, particularly with the development of the 7nm chip, indicates its substantial strides in the semicon-
ductor domain. This technological leap not only challenges the U.S!s dominance in the industry but also signifies a shift
in the global balance of technological power.

While the U.S. aims to protect its interests, China’'s advancements demonstrate its resolve and capability to influence
the future of this vital industry. The implications of this rivalry extend beyond the two nations, affecting global tech-
nological innovation, supply chains, and even territorial claims. In recent years, China has fully integrated itself into the
semiconductor supply chain, complicating the U.S!s attempts to restrict it. This integration is highlighted by three key
elements: China's dominance in mining and refining crucial materials, the critical role of Chinese-manufactured legacy
chips in the American automotive industry, and the importance of the Chinese market to U.S. companies. These factors
make the U.S. restrictions on China’s semiconductor industry mutually harmful.

Initially, the semiconductor shortage was exacerbated by the COVID-19 pandemic, which disrupted global supply
chains and significantly impacted the automotive industry. However, the situation worsened due to the U.S. restrictions
on semiconductor exports to China. These restrictions not only strained the supply of essential legacy chips but also led
to significant revenue losses for U.S. companies heavily reliant on the Chinese market. Moreover, the restrictions have
yielded unintended consequences for the U.S. First, they have spurred China to innovate and reduce its dependence on
the international supply chain, a feat the U.S. has not yet achieved with its new fabs. Second, the U.S. has lost its semicon-
ductor leverage as China continues to possess the "rare earth materials card," which it is using strategically. This leverage
could have been reserved for critical situations, such as a potential conflict over Taiwan. Third, the restrictions have had
a symbolic impact, casting doubt on the U.S!s adherence to the liberal order it once championed.
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