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ABSTRACT 

This study examines the escalating chip war between China and the United States, focusing on the 
impact of the chip war on the Chinese chip market. Through the case studies of Huawei and SMIC, 
this paper argues that although the chip war has brought obstacles and blows to China's chip market 
and enterprises in some aspects, from an overall perspective, the chip war has promoted the process 
of China's self-research and development of chip technology and the construction of domestic supply 
chain. 
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1. INTRODUCTION 

The escalating geopolitical, economic and technological competition between China and the United 
States is reflected in the now-much-concerned "chip war" incident. The US sanctions against China 
in the chip war have a profound impact on China's chip market. Semiconductors are the foundation 
of modern society, essential to everything from smartphones and computers to advanced military 
systems. In the past, the United States has been hegemonic in semiconductor technology and 
manufacturing, while China, although the largest consumer of semiconductors, lags far behind the 
United States in local supply chain production and technology . 

Recognizing the strategic importance of semiconductors, the Chinese government has implemented 
initiatives such as the National Integrated Circuit Plan and Made in China 2025 [1]. These initiatives 
are aimed at achieving self-sufficiency and enhancing China's position in the global semiconductor 
industry. The U.S. government sees China's rapid development as a threat to its technological 
hegemony and national security, and has taken drastic measures to restrict China's access to critical 
semiconductor technology. These measures include placing leading Chinese technology companies 
such as Huawei Technologies Co LTD (Huawei) and Semiconductor Manufacturing International 
Corporation (SMIC) on the entity list, thereby restricting their access to US technology and 
components. In addition, the United States has used its influence to persuade Allies and partners 
around the world to restrict semiconductor exports to China. This has had an impact on China's 
development of its own semiconductor technology. 

This study aims to analyze the impact of chip war on China's chip market through the study of two 
key cases (Huawei and SMIC). The two companies, Huawei and SMIC, represent the front lines of 
China's efforts to resist U.S. sanctions and maintain its ambitions in the semiconductor sector. 
Analyzing their strategic and operational responses has a profound role in studying the impact of the 
chip war on China's chip market. 

Huawei, the world's leading telecommunications and consumer electronics manufacturer, has been a 
major target of US sanctions due to its significant progress in 5G technology and extensive global 
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market share [35]. The measures taken by Huawei in the face of US sanctions have a broad impact 
on China's chip market. Such measures, including self-development of chips, development of chip 
design software, and technology sharing with the domestic market, have promoted the restructuring 
of the domestic chip supply chain, and helped the domestic chip market get rid of US sanctions and 
reduce its dependence on US chip technology and equipment. 

As the largest and most advanced semiconductor foundries in China, SMIC plays a crucial role in 
China's semiconductor strategy[13]. U.S. sanctions aimed at limiting SMIC's access to advanced 
manufacturing equipment and technology have dealt a blow to SMIC's capacity and output. But faced 
with the challenges of US manufacturing, SMIC chose to increase investment in independent research 
and development to help China's chip market wean itself off dependence on US chip manufacturing 
technology, manufacturing equipment and materials. 

This study reviews the existing literature and materials on the background and reasons for the 
occurrence of chip wars and the sanctions imposed by the United States on Huawei and SMIC. These 
studies aim to gain a deeper understanding of the extensive impact of the chip war on China's chip 
market by studying the sanctions imposed by the United States on Chinese enterprises. It shows that 
although the US sanctions against China have indeed achieved some effects, including the 
interruption of supply chain in China's chip market, the lack of product output of enterprises and other 
negative effects. However, from the perspective of overall development, the impact brought by the 
US sanctions on China's chip market is more to stimulate the progress of Chinese technology 
enterprises' self-research and development of chip technology, and break the dependence of China's 
chip market on the US, and build a controllable domestic chip supply chain. In general, it has a driving 
effect on the future development of China's chip market. 

2. LITERATURE REVIEW 

In recent years, the chip war between China and the United States has become the focus of global 
attention. For both sides, the war involves not only actual economic competition, but also issues such 
as chip technology dominance and national security. This paper aims to analyze the impact of the 
chip war on China's chip market by studying the geopolitical background of the chip war, 
technological progress, and the strategic measures taken by the Chinese government and enterprises 
through the existing literature review. In the literature review section, this paper also studies the 
background and reasons of the chip war between China and the United States, so as to make it easier 
to understand and explain the impact of the chip war. 

2.1. Background of Chip War between China and the US: 

Although this study does not focus on the chip war itself, it is necessary to understand the background 
and development history of the Sino-US chip war before conducting this study to understand the 
reasons for the impact of the chip war on the Chinese chip market. The literature review section of 
this study is to understand the background, causes and development process of the chip war, which 
provides the background foundation for the research of this paper. 

It is found that semiconductors are central to the development of modern science and technology, 
from consumer electronics to advanced computer systems, as well as in defense science and 
technology and critical infrastructure. However, in the international semiconductor market, the 
United States has long been the global leader in semiconductor design and manufacturing technology, 
while China is the world's largest semiconductor market. Until the early 2000s, China's electronics 
manufacturing industry began to boom, relying heavily on imported semiconductor chips. During this 
period, the Chinese government realized the importance of developing its own semiconductor 
industry, and began to support local enterprises and attract foreign investment into China's 
semiconductor market through various policies. Therefore, in 2014, the Chinese government issued 
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the "National Integrated Circuit Industry Development Promotion Outline" and set up a special fund 
to support and enhance the development of the domestic semiconductor industry, hoping to achieve 
self-sufficiency in China's semiconductor industry[2]. Secondly, in 2015, the "Made in China 2025 
Plan" was put forward, which makes the semiconductor industry a key development project to reduce 
the dependence on foreign technology [1]. With the implementation of these policies and plans, 
China's importance in the global semiconductor industry chain has gradually increased, and the 
pattern of the global semiconductor industry has begun to change quietly. 

Brief believes This shift in the global semiconductor landscape has prompted discussions on how the 
U.S. can sustain its competitiveness in semiconductor manufacturing (2022). In the face of the 
development of China's chip market, the United States has begun to worry about the degree of its 
control over key chip technologies. In early 2018, the U.S. imposed steep tariffs on Chinese imports. 
This also led to the escalation of the Sino-US trade war at that time, and the significant increase in 
tariffs became a sign of the intensification of the Sino-US trade war [11]. Later, in 2018, the US 
Department of Commerce placed a specific Chinese company, ZTE, on the "entity list", which 
prohibits US companies from selling or transferring technology and products to these companies 
without government permission. In 2019, the Bureau of Industry and Security of the US Department 
of Commerce added Huawei to the Entity List, which restricts Huawei's access to US technology and 
services, and will continue to expand the restrictions on Huawei in the coming years [63]. In 2020, 
Huawei was banned from using U.S. technology to produce semiconductors [63]. The Sino-US chip 
war thus kicked off, and will continue to develop in the next few years in the face of the expansion 
and development of US chip sanctions against China. In the face of this situation, after 2021, the 
Chinese government and technology enterprises began to continuously increase investment in 
independent chip research and development, actively develop semiconductor technology, and seek 
cooperation from other countries to reduce dependence on American technology. China's continuous 
development in chip technology has led to the tightening of the United States' chip sanctions against 
China. In 2022, Biden signed the Chips and Science Act, which continued to strengthen regulations 
and restrictions on chip production [15]. 

2.2. Reasons for the Chip War: 

The reasons for the outbreak of the chip war are multi-dimensional, and one of the main driving forces 
of the chip war is the pursuit of technological hegemony. The United States maintains a leading 
position in semiconductor R&D and innovation. Although it outsources most of its manufacturing to 
other countries and regions (such as Taiwan's TSMC, South Korea's Samsung, etc.), it still controls 
the main technology and R&D in its own hands. As a major consumer and importer of chips, China's 
demand for chips continues to grow, but it is relatively backward in chip technology R&D and 
innovation, which stimulates China's demand for chip technology development. Therefore, the 
Chinese government put forward the policy of "Made in China 2025", which clearly proposed to 
achieve autonomy and control in the high-tech field, and catch up with the United States in the field 
of semiconductors, artificial intelligence and other fields, which poses a threat to the hegemony of 
the United States in this field. The US wants to maintain its leading position in the global science and 
technology field, and tries to prevent China's development in key technologies such as artificial 
intelligence, chip research and development, and 5G communication as much as possible, and tries 
to achieve this by restricting the export of high-tech products and technologies to China [25]. 

Another big reason for the US to launch a chip war against China is its concern over national security 
issues. A 2021 National Security Council report concluded that "if a potential adversary consistently 
outsmarts the United States in semiconductors, or suddenly and completely cuts off America's access 
to cutting-edge chips, It could gain the upper hand in every area of the war [31]. It's also why the U.S. 
government is trying to secure U.S. control in chip technology, and why countries that want to be 
seen as a threat to U.S. national security don't have access to these same technologies. And the U.S. 
government considers Chinese technology companies, including Huawei, SMIC and others, to be a 
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national security threat. These companies are believed to have close ties to the Chinese government 
and may conduct espionage-related activities through technological means[61,46]. 

The United States has imposed export controls and sanctions to curb China's access to advanced 
semiconductor technology, aiming to hamper Chinese advances in areas that could have military 
applications. Capri sees this strategy as part of a broader effort to maintain a technological edge and 
prevent potential adversaries from acquiring similar capabilities[5]. 

We also found in our research that economic competition is also one of the important reasons why 
the United States is waging a chip war against China. The semiconductor industry is an important 
pillar of the global economy, and the United States has a significant advantage in this area [4]. 
Huawei's rapid expansion in the global smartphone market and communication equipment market 
has threatened the market share of US tech giants such as Apple, Qualcomm and Cisco. So the US 
hopes to keep Chinese companies competitive in the global semiconductor market by restricting their 
access to advanced chip technology. 

Geopolitical context 

In the course of this research, it is found that the strategic competition between China and the United 
States also involves a broader geopolitical game. The semiconductor industry is an integral part of 
the global supply chain, affecting everything from consumer electronics to car manufacturing. The 
United States has been actively reshaping these supply chains to mitigate risks from geopolitical 
tensions[28]. Since controlling the semiconductor supply chain is critical to the country's military and 
economic security, the US has weakened China's influence in global geopolitics by suppressing the 
Chinese semiconductor industry. The sanctions against companies such as Huawei and SMIC are 
seen as part of a broader U.S. competition with China aimed at curbing the development of the 
Chinese tech industry and reshaping global supply chains. Geopolitical tensions have also been 
heightened by a broader struggle for global leadership. As a result, the chip war between China and 
the United States is not just a technological and economic competition, but a deep geopolitical game. 
The geopolitical factors behind the chip war are closely related to issues of national security, 
economic stability and global leadership. Both countries see technological dominance, particularly in 
semiconductors, as crucial to their strategic interests. As a result, the chip war is likely to continue to 
shape the global technology landscape, influence international trade policy and drive innovation in 
the semiconductor industry.  

2.3. Relevant policies adopted by China and the US in the chip War: 

This study argues that the measures taken by the United States to face the chip war are mainly to 
restrict exports. On October 7, 2022, the Bureau of Industry and Security (BIS) of the U.S. 
Department of Commerce announced an interim final rule (IFR) that "restricts the ability of the 
[People's Republic of China] to obtain advanced computing chips, develop and maintain 
supercomputers, and manufacture advanced semiconductors," To "protect the national security and 
foreign policy interests of the United States" [32]. These include the creation of an entity list, 
technology export restrictions, and more." Entity List restrictions are a necessary measure to ensure 
that China, through its national champion SMIC, is not able to leverage U.S. technologies to enable 
indigenous advanced technology levels to support its destabilizing military activities," Commerce 
Secretary Wilbur Ross said.[41]. The U.S. government put a number of Chinese technology 
companies on the entity list, including Huawei, ZTE, Semiconductor Manufacturing International 
Corporation (SMIC) and others, requiring U.S. companies to obtain separate licenses to do business 
with them, effectively blocking interactions between U.S. suppliers and Chinese companies, Has 
impacted a number of Chinese technology companies [43]. Second, the study found that the US 
government has also restricted the export of semiconductor technology, such as lithography machines 
and other related equipment, by banning the export of high-end chipmaking equipment and 
technology to China. This led to the loss of advanced chip manufacturing capabilities in China at that 
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time, which in addition to affecting the manufacturing and sales of existing products, also had an 
impact on the research and development of chip technology. In addition to these foreign policies, in 
order to enhance the international competitiveness of China's chip industry, the United States has also 
adopted a series of supportive policies. For example, in the Chip and Science Act passed in 2022, the 
government said it would provide $52 billion in funds to support the manufacturing and R&D of 
chips in the United States [47]. This includes direct subsidies to chip manufacturing plants, support 
for semiconductor research and development, and promotion of advances in chip manufacturing 
technology. At the same time, appropriate tax breaks and preferential policies for chip manufacturing 
enterprises should be provided to attract more chip manufacturing enterprises to return to the United 
States and set up production bases in the United States. 

The Chinese government has also adopted corresponding policies in the face of the increasing 
pressure from the US government. In the face of the US government's export control, the Chinese 
government has increased its investment in independent chip research and development. Support for 
the development of China's chip industry through government financial support such as the National 
Integrated Circuit Industry Investment Fund [53]. Enterprises, including SMIC and Huawei, have 
received a large amount of financial support. Secondly, the Chinese government has strengthened 
scientific research investment in chip R&D and manufacturing, and encouraged universities and 
research institutions to cultivate more talents in R&D and manufacturing of related technologies, so 
as to provide a talent base for China's independent chip R&D. In order to reduce its dependence on 
US technology and equipment, China has sought more global partners, diversified its supply chain, 
strengthened cooperation with South Korea, Europe and other regions, and imported chip 
manufacturing equipment and technology. For example, China has partnered with European company 
ASML to purchase DUV lithography machines to enhance its local chip manufacturing capabilities. 

2.4. Impact of Policies Adopted by China and the United States on the Global Chip 
Market: 

The supply chain for chips is global, and chips, design software, chip design, semiconductor 
manufacturing equipment, facilities, testing and packaging plants, and end-use assembly may all 
come from or be located in different countries or regions [56]. In this study of the impact of the chip 
war on China's chip market, it is necessary to understand the impact of the chip war on the global 
chip market. The US export control on China has led China to seek new supplier cooperation in the 
global market, leading to the rearrangement of the global chip supply chain [57]. At the same time, 
the US's control on chips has led to insufficient market supply of related products and serious price 
fluctuations. For example, the US export restriction on computer graphics cards has led to the price 
rise of 40 series graphics cards in the Chinese market, which has even affected the automotive and 
industrial equipment fields. However, the Sino-US chip war not only brings fluctuations to the global 
chip market, but also promotes countries to realize the importance of independent chip research and 
development. All countries strengthen investment in chip technology research and development, and 
promote the rapid progress of global chip technology. This is very beneficial for the development of 
global chip technology. In general, the Sino-US chip war and related policies have had a profound 
impact on the global chip market. In the future, this field will continue to face new challenges and 
opportunities as technology advances and international relations evolve. 

As one of the most important competitions in the global technology industry, the chip war between 
China and the US has had a great impact on the global chip supply chain. As the US has imposed 
chip export controls and technology export restrictions on China, China has taken a number of 
measures in response. These policies and measures have directly or indirectly affected the global 
supply chain. The chip war between China and the United States has led to the restructuring of the 
global chip supply chain. The US export controls on China have caused a number of chain reactions, 
and many chip manufacturers and technology companies have had to re-examine and adjust the 
structure of their supply chains. The first is that companies have made some adjustments to the 
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situation, seeking new partners to reduce their dependence on a single supplier or country. For 
example, in addition to its long-term dependence on TSMC, Apple has increased its cooperation with 
other chip manufacturers such as Samsung [58]. Many others are beginning to decentralize 
manufacturing and other parts of the supply chain globally. Places such as Southeast Asia, India and 
Latin America are emerging as new manufacturing and supply chain bases to reduce reliance on 
China's manufacturing base. At the same time, Chinese enterprises are also seeking new partners in 
other international markets to cope with the export sanctions imposed by the United States on Chinese 
enterprises [59]. In addition, one of the most direct impacts of the Sino-US chip war is the fluctuation 
of chip prices [60]. The Sino-Us chip war has led to the reduction of chip supply, the market demand 
exceeds supply, and the market price of high-end chips has risen. The rise of chip price leads to the 
price fluctuation of related products, which has a great impact on the global market. The direct impact 
of the chip war has led to fluctuations in the global supply chain and consumer market, but it has also 
stimulated the progress of global chip technology research and development. The US chip sanctions 
against China have made China and some countries realize the importance of mastering self-
developed chip technology, forcing countries to increase investment in chip technology research and 
development, and promote global chip technology innovation and progress, such as the above 
mentioned US Chip and Science Act and China's Made in China 2025 plan [1]. In addition to the 
business and science and technology implications, the chip war has also had geopolitical implications. 

The chip war between China and the US has made the semiconductor industry an important issue in 
international relations in recent years, prompting countries and enterprises to be more cautious and 
consider geopolitical factors when choosing partners. This trend could lead to the fragmentation of 
the global tech ecosystem and increase the complexity of technology standards and market access. In 
the context of fierce chip competition between China and the United States, other countries (Europe, 
Japan, South Korea, etc.) may choose to reach a technology alliance such as the United States to 
jointly restrict China. This technology alliance may lead to the differentiation of the global market, 
and to some extent, lead to "technology bullying" behavior. At the same time, geopolitical tensions 
will make international cooperation more difficult and complicated. As a result, when choosing 
international partners, enterprises should consider political risks as well as economic factors. In short, 
the Sino-US chip war has affected the global supply chain to varying degrees in many aspects, 
bringing both challenges and opportunities, promoting technological progress and market 
restructuring, and breaking the situation that the United States is the dominant player in the 
international chip market. 

2.5. Conclusions So Far 

In general, the Sino-US chip war is one of the events that have attracted much attention in the global 
trade arena in recent years. In addition to the event itself, the impact on China's supply chain is of 
great research value. The chip war between the two countries not only has an impact on their own 
policies, economy, technology and other aspects, but also has a non-negligible impact on other 
countries in the supply chain. These include the restructuring of the supply chain, the country's 
emphasis on independent chip research and development technology, and the increase of geopolitical 
risks. Through the study of the selected cases, it can be seen what types of strategies have been 
adopted and affected by both enterprises and countries in dealing with the challenges. 

3. METHODOLOGY 

3.1. Research Objectives 

To analyze the specific sanctions imposed by the US on Huawei and SMIC. 

Analyze the strategic measures implemented by Huawei and SMIC when they face US sanctions. 
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Dialectically evaluate the impact of chip war on China's chip market. 

3.2. Research Methods 

Qualitative analysis was used in this study, which was chosen to gain a more comprehensive 
understanding of the multifaceted factors of this complex phenomenon. This study investigates the 
response strategies adopted by the Chinese government and enterprises Huawei and SMIC in the face 
of US sanctions in the chip war, focusing on the impact of the chip war on China's chip market by 
studying the impact on Huawei and SMIC. The research objects of this study include policy 
documents, industry reports, industry news and expert interview records of both China and the United 
States. The data were collected mainly by means of literature analysis. The literature review in the 
first chapter mainly focuses on the background and reasons of chip wars, which lays the foundation 
for subsequent research. The second chapter focuses on two specific cases: Huawei and SMIC. To 
understand the sanctions taken by the US government and the response measures taken by the Chinese 
government and enterprises, the purpose is to analyze what positive and negative impacts the chip 
war has caused on Huawei and SMIC. The study is discussed in Chapter 3, and the conclusions drawn 
are around what impact the chip war has had on the Chinese chip market, and whether it has been 
positive or negative in general. 

3.3. Reasons for Selecting Huawei as a Case Study 

As one of the world's leading manufacturers of communication equipment and intelligent equipment, 
Huawei occupies a very important position in the global market[7]. Huawei's leading position in 5G 
technology, smart equipment and other fields has made it an important focus in the chip technology 
war between China and the United States. As a leading enterprise in China's smart equipment and 
chip-related industries, Huawei has been deeply and widely affected by the Sino-US chip war. A 
series of restrictions imposed by the United States on Huawei, including listing it on the entity list 
and restricting the sale of key chips and technologies to Huawei, have posed great challenges to 
Huawei's supply chain and product research and development. A study of the case of Huawei clearly 
shows the direct impact of these measures promulgated by the US on Chinese enterprises. Huawei's 
leading position in the world and its pioneering position in China's high-tech industry indicate its 
necessity in this study. As a Chinese technology company that relies on the international chip supply 
chain, Huawei's experience and countermeasures are very representative in China's chip industry [7]. 

Studying Huawei maps a range of responses in the Chinese chip industry as it faces external pressure. 
Huawei has an important share in China's chip market and technology industry, so the difficulties and 
transformation faced by Huawei have a profound impact on the balance between supply and demand, 
technological innovation and investment direction of the whole market. By studying Huawei, we can 
better understand the long-term impact of the chip war on China's overall economic and technological 
development. Another important factor is politics, with Huawei playing a key role in the trade and 
technology competition between China and the United States. Studying Huawei's case helps to 
understand the complexity of Sino-U.S. relations and how competition in the technology sector 
affects the international political and economic order. 

In conclusion, the reasons and importance of Huawei as a study case lie in its industry leadership, the 
degree of impact, representativeness, the reference significance of response measures, the economic 
and technological impact on the market, and its special position in the China-US chip war relationship. 
By studying the case of Huawei, we can comprehensively and deeply analyze the multi-level impact 
of the Sino-US chip war on China's chip market and technology industry. 
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3.4. Reasons for Selecting SMIC as the Study Case 

In addition to Huawei, the role played by Semiconductor Manufacturing International Corporation 
(SMIC) in the development of the chip war between China and the United States is also crucial. There 
are several important reasons for choosing SMIC as one of the case studies in this paper.  SMIC's 
technology level, production scale and production capacity are representative of China's chip industry. 
Second, SMIC's significant position in the Chinese market has led to it being more targeted in the 
course of the Sino-US chip war, as the US sanctions policy has faced many challenges, including 
restrictions on access to advanced manufacturing equipment and key technologies [12]. Studying the 
case of SMIC can demonstrate the specific impact of US sanctions on China's chip manufacturing 
industry. In addition, SMIC is highly representative in the Chinese market and industry chain. As the 
largest chip manufacturer in China, SMIC is highly representative in terms of supply chain 
management, market demand and customer structure [34]. Its operating conditions and market 
strategies can reflect the advantages and disadvantages of China's chip industry chain in the 
international competition. Fourth, SMIC has received strong support from the Chinese government 
in the context of the Sino-US chip war, including support in terms of funds, policies and resources[12]. 
Studying the case of SMIC provides insights into the role of the Chinese government in the 
development of the chip industry and the effect of its policies. Smic's long-term development strategy 
and international cooperation layout are also representative, which has a significant impact on China's 
position and future development direction in the global chip industry. Research on SMIC can assess 
the competitiveness and cooperation potential of Chinese chip companies in the context of 
globalization. Another important point is their independent research and development and 
technological innovation. In the face of external equipment and technology blockade, SMIC has 
increased its investment in independent research and development and technological innovation. Its 
investment breakthrough in advanced technology represents the efforts of China's chip industry in 
technology independent research and development and industrial upgrading. Its progress in advanced 
process technology has a direct impact on the competitiveness and technological level of China's chip 
market. Analyzing its measures in technology breakthrough and R&D investment can provide an 
important reference for understanding the process of self-strengthening and localization of China's 
chip industry. Many of the risks and challenges SMIC faces, such as technology blockade, market 
competition and talent shortage, are universal and representative. By studying these issues, we can 
fully understand the vulnerability and coping strategies of China's chip industry in the international 
environment. 

In conclusion, the importance of SMIC as a study case lies in its core position in China's chip industry, 
its representativeness affected by policies, a typical case of government support, the reflection of the 
market and industrial chain, and its key role in technological autonomy and industrial upgrading. By 
studying SMIC, it is possible to analyze the profound impact of the Sino-US chip war on China's chip 
market in an all-round and multi-level way. 

4. FINDINGS 

4.1. Overview 

In the process of studying the Sino-Us chip war and its impact on the global chip supply chain, the 
actual case study is a very important research method. Case studies aim to gain insights into specific 
phenomena, generate and test hypotheses and theories, provide practical guidance, and explain causal 
relationships. Case studies are of great help to the ultimate purpose of this study. Most importantly, 
the actual case analysis makes the research more practical significance and application value, 
provides practical reference and guidance for policy makers and enterprises, and provides specific 
data and facts for the actual case analysis, which enhances the credibility and persuasion of the 
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research. This paper will study Huawei and SMIC, the participating enterprises in the Sino-US chip 
war, and analyze the impact of the Sino-Us chip war on Huawei and SMIC. 

4.2. Case Study1 Huawei 

4.2.1. Overview 

The case study of Huawei is mainly based on the understanding of Huawei's development background, 
the sanctions imposed by the United States on Huawei, Huawei's countermeasures and the analysis 
of the impact of the sanctions imposed by the United States on Huawei. The study finds that the US 
sanctions on Huawei have caused Huawei to fall into the risk of supply chain disruption, and at the 
same time, it also faces the loss of market share and the hit of profitability. In order to cope with the 
US sanctions, Huawei has chosen to invest heavily in its own chip technology research and 
development, and at the same time, cooperate with the domestic government and enterprises to build 
a domestic supply chain, so as to reduce the impact of US sanctions on Huawei. In general, the 
sanctions of the United States have some negative impacts on Huawei, such as the above-mentioned 
supply chain disruption. However, in the long run, the sanctions of the United States have stimulated 
Huawei's independent research and development of technology, which is good for Huawei's future 
development. 

4.2.2. Huawei's Development Background 

Huawei Technologies Co., Ltd. was originally established in 1987 as a "private technology 
enterprise" with its headquarters in Shenzhen, China. It is the world's leading manufacturer of 
communication equipment and intelligent equipment [65]. Huawei started out as a trade and sales 
company, and then gradually developed into a global technology giant covering communication 
networks, IT equipment, intelligent terminals and cloud services. Through our research, we believe 
that Huawei's development process can be divided into three stages, namely, the initial stage (1987-
1995), the international development stage (1995-2010) and the mature stage (2010-present). 

Start-up period (1987-1995) 

It is found in this paper that Huawei did not focus on scientific research and development at the 
beginning, but started as a sales agent of communication equipment, and then gradually entered the 
field of independent research and development, focusing on the R&D and sales of switches and 
routers and other equipment[65]. At first, Huawei relied on the agency and sales of HAX switches of 
Hong Kong companies as its main business until 1989, when it independently developed the first 
Huawei 24-port user switch [14]. Since then, Huawei began to embark on the road of independent 
research and development, and launched the self-developed C&C08 digital SPC switch in 1998, 
marking its rise in the field of communication equipment. 

International development period (1995-2010) 

We learned from the research data that Huawei started its layout in 1995, and began to plan to 
accelerate its entry into overseas markets in 1996, expanding into Europe, the Middle East, Africa 
and Asia, and gradually becoming an important participant in the global communication equipment 
market [44]. This is also confirmed by Huawei's entry into the International Telecommunication 
Union in 2001 [3]. In 2003, Huawei established Huawei Terminal Company focusing on mobile 
phone business, which filled the dead hole of Huawei's wireless solution. In the same year, Huawei 
established a joint venture company Huawei-3Com with 3Com Corporation to further enhance its 
competitiveness in the field of data communications [38]. 

Maturity (2010-present) 

According to our research, Huawei's development began to mature after Huawei launched the first 
generation of Honor mobile phone in 2011. The launch of the first generation Honor phone marks 
Huawei's official entry into the smartphone market and its rapid development into one of the world's 
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major smartphone manufacturers. With its deep cultivation and development in the field of mobile 
phones, Huawei successfully became the third largest mobile phone manufacturer in the world after 
Samsung and Apple in 2015. At the same time, Huawei has increased investment in enterprise 
business and cloud computing to expand its business territory. Huawei has developed rapidly and 
occupies an important position in the world market. This is also the reason why Huawei has become 
the focus of the Sino-US chip war. 

4.2.3. Specific Sanctions Imposed by the United States on Huawei 

In the course of our research, we found and sorted out a series of sanctions imposed by the US 
government on Huawei in 2018. The specific sanctions imposed by the US government on Huawei 
cover various aspects, including restricting its purchase of US technology and products, prohibiting 
cooperation with US enterprises, and restricting financial services. In May 2019, the US Department 
of Commerce added Huawei and its 68 subsidiaries to the entity List, which prohibits US companies 
from selling products and technology to Huawei without government approval. Among them, US 
technology companies such as Qualcomm, Intel, and Google are prohibited from providing chips, 
operating systems, and other technical support to Huawei [63]. Then, in May 2020, the US 
Department of Commerce further scaled back the sanctions policy, stipulating that any company 
using US technology and equipment must obtain a US government license before supplying chips to 
Huawei. As a result, Taiwan Semiconductor Manufacturing Company (TSMC) was forced to stop 
producing advanced chips for Huawei, which had a serious impact on the chip supply for Huawei's 
high-end smartphones [22]. In August of the same year, the US Department of Commerce issued new 
rules prohibiting any product made using US software or technology from being supplied to Huawei, 
regardless of whether it is produced in the US or China. As a result, companies such as Samsung 
Electronics and SK Hynix are restricted from supplying memory chips to Huawei under the ban. In 
addition to directly restricting Huawei's access to chips and technology, the US government has also 
restricted the international financial transactions of Huawei and its affiliates through financial 
sanctions. As a result of the US government's interference, some international banks and financial 
institutions have stopped clearing and trading with Huawei for fear of violating US sanctions and 
regulations. On top of those restrictions, Huawei's 5G business has been dogged by Washington, 
which has aggressively lobbied Allies and other countries to ban the company from its 5G networks, 
saying its equipment poses national-security risks. That led countries including the U.K., Australia, 
Japan and Canada, under pressure from the U.S., to ban or restrict Huawei from participating in their 
5G networks. Although Huawei became the preferred 21st century network provider for 
telecommunications as early as 2005, it also faced difficulties under the sanctions of the US 
government [3]. In addition to the sanctions imposed on Huawei itself, the US government also 
imposed personal sanctions on Huawei executives. In 2018, Huawei Chief Financial Officer Meng 
Wanzhou was arrested in Canada, and the United States filed criminal charges and extradition 
requests against her for alleged violations of U.S. sanctions on Iran, alleging bank fraud and sanctions 
violations [6]. The sanctions imposed by the US on Huawei continue to tighten, and in 2020, the US 
Department of Commerce even prohibited Huawei from using any electronic design automation 
(EDA) software containing US technology for chip design [27]. Huawei's inability to use EDA 
software from US companies such as Cadence and Synopsys has greatly limited its chip design 
capabilities. 

These sanctions have significantly limited Huawei's ability to access key technologies and products 
globally, forcing it to adjust its business strategy towards independent research and development and 
localization. At the same time, these sanctions have also triggered extensive attention and adjustment 
of the global technology industry chain, which has had a profound impact on international scientific 
and technological cooperation and market pattern. 
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4.2.4. Countermeasures Taken by Huawei 

Because Huawei initially relied heavily on technology and products from the United States and its 
related companies, the United States expected Huawei to gradually die out under its sanctions. 
However, Ren Zhengfei, Huawei's chief executive, told an internal meeting: "Huawei is fighting for 
its survival... As long as we survive, there will be a future." [37]. 

In the course of our research, we summarized a series of measures taken by Huawei in the face of US 
sanctions to meet the challenges and ensure the continuous operation and development of the 
company. 

Through the study of relevant documents, we believe that the core measure taken by Huawei is to 
increase investment in research and development and strive to achieve independent innovation in key 
technologies. Huawei invests more than 10% of its revenue in R&D every year, and its R&D 
investment reached 131.7 billion yuan in 2019. Huawei has developed its own operating system, 
HarmonyOS, as an alternative to Android, and continues to innovate in 5G technology and AI. As of 
the first quarter of 2024, HarmonyoS 'market share in China reached 17%, surpassing Apple's iOS[21]. 
HiSilicon, a subsidiary of Huawei, has also stepped up its own R&D investment in chip technology, 
launching several high-performance chips, such as the Kirin series processors, for Huawei's 
smartphones and other devices [23]. In 2021, Huawei spent 142.7 billion yuan on R&D, accounting 
for 22.4% of the company's total revenue. Despite the decline in revenue, Huawei still maintained a 
high level of R&D investment[63] . And according to Caijing, Huawei cooperated with domestic 
EDA companies to develop MetaERP software, which "basically realized the localization of EDA 
tools above 14 nm" to replace the risk of relying on US software [18]. 

Secondly, in the face of the tightening sanctions policy of the United States, Huawei is facing the 
situation of supply chain interruption. Huawei has chosen to actively seek alternative suppliers to 
reduce its dependence on American products. Huawei has increased its procurement from Chinese 
local and non-US suppliers, such as cooperating with Semiconductor Manufacturing International 
Corporation (SMIC) to produce chips, to improve its local chip production capacity and reduce its 
dependence on US technology[50]. 

The third measure is that Huawei has also invested in a number of domestic technology start-ups 
through its investment institution "Hubble" to enhance the autonomous controlleability of the supply 
chain. For example, Hubble has invested in Focuslight Technologies and Suzhou Everbright 
Photonics to support the development of key technologies such as lithography devices and GAN chips 
[37]. 

4.2.5. Government Support 

When studying the relevant literature on Huawei's response measures, we found that in addition to 
Huawei's own efforts, the Chinese government has taken a series of support measures to help Huawei 
cope with challenges and promote the development of the domestic technology industry. 

Financial support 

The Chinese government has provided huge financial support to Huawei through various channels, 
and only in 2022, Huawei received financial subsidies of 6.55 billion yuan (about 948 million US 
dollars) from the Chinese government, which are mainly used to support Huawei's investment in high-
tech R&D and infrastructure construction [23]. 

Market protection and promotion 

The Chinese government has encouraged state agencies and state-owned enterprises to buy more of 
Huawei's equipment and services. For example, government departments and state-owned enterprises 
have been instructed to use Huawei's telecommunications equipment to reduce their dependence on 
foreign technology [50]. This measure helped Huawei expand its domestic market share, and Figure 
1 shows that Huawei's market share within China is still on the rise even after the US ban. Huawei 
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has also maintained its leading position in China's telecom market by providing high-quality network 
infrastructure equipment, and its 5G equipment still dominates the global market in 2021 and 2022 
[63].  

 

 

Figure 1. Huawei's Domestic Market Performance On Smartphone 

Source: [10] 

Judicial help 

In addition, Huawei, with the support and help of the Chinese government, has actively used legal 
and diplomatic channels to win the support of the international community and partners and oppose 
the US sanctions. 

These measures have helped Huawei maintain technological innovation and market competitiveness 
in the face of severe international sanctions, while promoting independent innovation and 
development of the domestic technology industry. 

4.2.6. The Impact of Chip War on Huawei 

Through the study of the US sanctions policy and Huawei's response measures, this paper finds that 
in the chip war, the US sanctions on Huawei have brought a broad and far-reaching impact on Huawei. 
These impacts include disrupted supply chain, decreased market share, impaired financial 
performance, and forced strategic adjustment. 

First, we find that the most direct impact of US sanctions on Huawei is the disruption of Huawei's 
chip supply chain. In September 2020, TSMC stopped supplying chips to Huawei under the US 
sanctions against Huawei. TSMC's disconnection resulted in Huawei losing access to key 5nm and 
7nm chips, which are essential for its high-end Mate and P-series smartphones [50].     

For example, Huawei's Mate40 series, which was originally planned to be launched on a large scale 
in 2020, faced insufficient supply when it was launched due to US sanctions, which affected the brand 
image and Huawei's market share. As can be seen from Figure 2, Huawei's share in the global 
smartphone market in that year dropped from 17% in 2019 to 4% in 2021. 
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Figure 2. Mobile phone shipments market share worldwide from 1st quarter 2015 to 1st quarter 
2024, by vendor 

Source:[42] 

 

As we can see from our research materials, Huawei's sharp decline in the global smartphone market 
share has brought a significant loss to Huawei's revenue and profit. As can be seen from Figure 3, 
Huawei's operating profit in 2019 was 7.783.5 billion yuan, while its operating profit in 2020 dropped 
to 7.250.1 billion yuan. The operating profit margin also decreased from 9.1% in 2019 to 8.1% in 
2020. According to Figure 4, Huawei's net financial income decreased by 29.6% in 2019 compared 
with 2018. All these indicate that the US sanctions against Huawei have seriously affected its 
production and sales of smartphones, resulting in a significant decline in profits. This has brought a 
big blow to Huawei, and Huawei has to carry out strategic adjustment and countermeasures. 

 

 

Figure 3. Huawei 2019-2023 financial highlights 

Source:[17] 



 

182 

 

Figure 4. Huawei 's Net finance income for 2019 

Source:[16] 

 

Secondly, in the face of sanctions, Huawei has to start to increase investment and R&D in other 
business areas and develop diversified business models, such as cloud computing, digital energy, 
smart vehicles and enterprise solutions [21]. These business adjustments and the development of new 
areas do help Huawei lift its predicament to some extent. Although it is difficult to fully make up for 
the losses caused by the smartphone business in the short term, in the long term, Huawei's digital 
cloud, smart car and other businesses do bring stable profits. As can be seen from the figure, in 2021, 
Huawei's profit did increase significantly to 12.141.2 billion yuan, and its profit margin also increased 
by 19.1%. However, most of Huawei's profit in 2021 came from a one-time gain from the sale of its 
Honor brand. Therefore, in 2019, the sanctions imposed by the United States on Huawei have brought 
great impact and loss, both in terms of profit and market share. 

Thirdly, in the process of research, this paper finds that the most important strategic adjustment made 
by Huawei in response to the US sanctions is to increase investment in independent chip and 
technology research and development. As can be seen from Figure 5, driven by the gradually 
tightening sanctions policy of the United States, Huawei continued to increase its independent R&D 
investment in 2019, with the R&D expense rate reaching 13.165.9 billion yuan. Compared with 2018, 
the R&D expense investment increased by 29.7% year-on-year, and the R&D expense rate increased 
by 1.2% year-on-year. Although Huawei has increased its investment in independent R&D, it has 
been restricted in chip design, manufacturing equipment, materials and other aspects by the US, which 
has affected Huawei's R&D efficiency. As a result, it is more difficult for Huawei to develop chips 
independently. 

 

 

Figure 5. Huawei's Total operating expenses for 2019 

Source:[16] 

 

In addition to the effects mentioned above, the US government actively lobbied other countries to 
ban Huawei from participating in their 5G network construction, which resulted in Huawei's 
development in the international market being hindered. This is confirmed by the UK government's 
announcement in 2020 that it will phase out Huawei equipment from 2027 and ban the use of new 
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Huawei equipment in 5G networks [29]. As a result, Huawei's development in the global 5G market 
has been hit and hindered. 

According to our research findings, the impact of US sanctions on Huawei is not all negative. The 
tightening US sanctions policy has promoted Huawei's independent chip research and development 
process. The Kirin 9000 chip developed by Huawei Hisilicon makes Huawei no longer affected by 
the US sanctions on mobile phone chips, and keeps Huawei competitive in the high-end smartphone 
market. By 2021, Huawei's self-developed Hongmeng operating system has been installed in more 
than 100 million units, helping Huawei maintain a high market share in the Chinese market and 
greatly reducing its dependence on US technology. To the success of independent research and 
development of chips, huawei huawei has extremely profound influence and the development of 
Chinese chip, greatly reduces the dependence on U.S. technology science and technology of China 
enterprises. Secondly, Huawei has invested in a number of Chinese domestic technology start-ups 
through its investment agency "Hubble", which is committed to supporting the localized production 
of lithography equipment and key materials for chip manufacturing [37]. Huawei's autonomy, these 
investments to enhance the domestic supply chain reduces the dependence on foreign suppliers and 
technology, and greatly promote the development of the domestic semiconductor industry. Through 
these measures and investments, Huawei has maintained its driving force for technological innovation 
and market competitiveness in the face of severe international sanctions. These efforts have not only 
helped Huawei weather the supply chain crisis, but also laid a solid foundation for its future 
development. 

4.3. SMIC 

4.3.1. Overview 

In this part of the case study of smic's content, we through consulting relevant literature, public 
documents such as the information, to know that the development background of smic, smic case lays 
the foundation for research. In this part of the study, the differences in business types between SMIC 
and Huawei are explained, and the different impacts on companies with different business types are 
explained. This part of the study analyzes the sanctions imposed by the United States on SMIC, 
including joining the entity list and restricting the investment of American investors in SMIC, as well 
as the countermeasures taken by SMIC to increase the investment in technology research and 
development in the face of sanctions, and the financial and policy support provided by the Chinese 
government to SMIC. The impact of the chip war on SMIC, such as the negative impact of supply 
chain disruption, production capacity and output decline, operating profit loss, and the positive impact 
of promoting the R&D process of SMIC's chip manufacturing technology, R&D equipment and 
materials localization, are obtained. Overall, smic's own response measures and the Chinese 
government for its support, smic can get rid of the dependence on the equipment, technology. 

4.3.2. Background 

By studying the public information of SMIC, we have sorted out the development background of 
SMIC. 

Smic's initial development was very rapid, but it also faced many difficulties. Smic was founded in 
Shanghai in 2000 by Dr. Rujing Zhang and a team of more than 300 Taiwanese engineers. In 2001, 
SMIC built its first wafer fab in Shanghai and started trial production. In the second year, SMIC's 
monthly output exceeded 100,000 sheets. In the third year, SMIC successfully became the fourth 
largest foundry in the world. After that, SMIC began to gradually expand its wafer manufacturing 
capabilities and technology, and gradually built new wafer fabs in Shenzhen, Beijing and Tianjin. 
From 2004 to 2010, SMIC continued to improve the technology level of wafer manufacturing, and 
gradually mastered advanced manufacturing technologies such as 90 nm, 65 nm and 45 nm [8]. 
Despite the continuous changes in production capacity and technology, it also experienced some 
blows during this period. In 2003, Taiwan Semiconductor Manufacturing Corporation, TSMC's North 
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American subsidiary, and WaferTech filed a number of patent infringement lawsuits against SMIC 
(Shanghai) and SMIC's US subsidiary in the U.S. District Court of California. In the complaint, 
TSMC claimed that SMIC improperly obtained TSMC's trade secrets and infringed TSMC's patents, 
and demanded compensation of US $1 billion from SMIC. The lawsuit continued until 2005, ending 
with SMIC paying $175 million and signing a settlement agreement that resulted in TSMC dropping 
the case [51]. But in 2006, TSMC sued SMIC again, accusing SMIC of failing to comply with the 
terms of the settlement. In 2009, SMIC reached another settlement with TSMC in which SMIC agreed 
to pay US $200 million in compensation and surrender a 10% stake to end the second lawsuit[52]. 
After that, SMIC, faced with fierce competition in the global semiconductor market, made more 
efforts in technological innovation and actively promoted the development of 28nm and below 
process technology. In 2015, it cooperated with Qualcomm to manufacture chips with a 28-nanometer 
process [54]. After mastering the 28nm process technology, SMIC gradually mastered the 14nm 
process technology, and began to develop the 7nm and below process technology. After that, SMIC 
was listed on Shanghai Science and Technology Innovation in 2020, which further enhanced its 
capital strength [55]. Smic has now become one of the world's leading semiconductor manufacturing 
companies, and continues to promote the research and development of advanced process technologies, 
such as 5-nanometer and 3-nanometer technologies. 

4.3.3. Comparison with Huawei 

In the research process of this paper, it is found that there are some differences between Huawei and 
SMIC. Semiconductor companies can be divided into three categories according to their business 
types. Those that are only responsible for semiconductor chip design but not manufacturing are called 
fabless semiconductor companies, such as Huawei Hisilicon, Qualcomm, AMD and NVIDIA; 
Second, is responsible for the design and to manufacture are called integrated device manufacturer 
(IDM), IDM companies vertical integration from chip design and manufacturing to encapsulate the 
whole process of test, have their own fabs and production facilities, such as South Korea's samsung, 
Intel, Texas instruments in the United States; And Foundries, such as TSMC and SMIC [19], which 
only provide chip manufacturing services and do not participate in chip R&D and design. SMIC and 
HiSilicon, which are also important players in China's chip industry, are very different. SMIC mainly 
provides semiconductor manufacturing services, focusing on wafer production, covering a variety of 
technology nodes from mature processes to advanced processes. Huawei HiSilicon, on the other hand, 
mainly focuses on the design and R&D of chips, with products covering communication, intelligent 
devices and other fields, while the chip manufacturing business is outsourced to other manufacturing 
enterprises including TSMC and SMIC[49].SMIC focuses on the production and manufacturing of 
chips, While HiSilicon focuses more on the design of high-performance chips, including the research 
and development of high-end chips such as Qolin series mobile phone chips and Kunpeng series 
server chips, which are widely used in Huawei's smart phones, wearable devices, server devices, 
network communications and so on [62]. In addition to the different technology R&D direction and 
business core, SMIC and HiSilicon also face very different challenges. SMIC is mainly facing the US 
restrictions on lithography machine and other related production equipment and materials, while 
Huawei HiSilicon is more facing the impact of US sanctions and needs to deal with the risk of supply 
chain fragmentation. The two also face very different markets. SMIC, as one of the world's leading 
chip founders, mainly provides production services for various Fabless companies, and Huawei 
Hisilicon also belongs to SMIC's customer group. And huawei haisi chip is mainly used for huawei's 
own products, also provides the solutions for other manufacturers, the main face of high-end chip 
technology research and development of the market, has the strong competitiveness in the field of 
communications equipment. Although SMIC and Huawei Hisilicon are both leaders in China's 
semiconductor industry, they are significantly different in business model, core competitiveness and 
market positioning. Smic focuses on foundry and manufacturing technology, while Huawei Hisilicon 
focuses on chip design and high-performance computing. Both companies face technological 
challenges and market competition in their respective fields, but are also pushing for independent 
innovation and industrial upgrading with the support of the Chinese government. 
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4.3.4. Specific Sanctions Imposed by the United States on SMIC 

In our research, we found that the sanctions imposed by the United States on SMIC began in 2020. 
In 2020, the US government began to impose a series of restrictions on SMIC for national security 
reasons. 

In September 2020, the U.S. Department of Commerce placed SMIC and some of its subsidiaries on 
the Entity List, restricting its purchase of certain high-tech equipment and products from U.S. 
suppliers [30]. 

In December of the same year, the U.S. Department of Defense further added SMIC to a list of 
"companies with ties to the Chinese military," prohibiting U.S. investors from investing in such 
companies [30]. This had a negative impact on SMIC's share price and access to financing. These 
sanctions primarily target SMIC's ability to acquire advanced semiconductor manufacturing 
equipment and technologies, especially those used to produce process nodes 10 nanometers and 
below. As a result, SMIC has faced obstacles in procuring core chip manufacturing equipment and 
materials such as lithography machines and etching equipment. 

In August 2022, the U.S. further expanded the scope of the sanctions. The Bureau of Industry and 
Security (BIS) of the US Department of Commerce issued new rules prohibiting SMIC from 
acquiring critical manufacturing equipment and electronic design automation (EDA) software using 
US technology [64]. These limitations mainly aimed at 7 nanometer semiconductor production 
technology and the following process node. EDA software is a key tool for designing and 
manufacturing semiconductor chips, and US companies (such as Cadence, Synopsys, etc.) dominate 
this field. The move is aimed at limiting SMIC's capabilities in advanced semiconductor technologies. 

A year later, in August 2023, biden government signed an executive order, further restrictions in 
China, including smic semiconductor, quantum information, and investment in the field of artificial 
intelligence. The move aims to prevent the capital flow is considered to pose a threat to U.S. national 
security of the foreign "focus on nation" [36]. 

4.3.5. Response 

In the face of the US sanctions, we found and sorted out the strategic measures taken by SMIC in 
response to the US sanctions, as well as the financial, policy, talent and other support provided by the 
Chinese government to SMIC during the US sanctions. 

SMIC's response measures 

In the face of U.S. sanctions policy for smic, smic also carried out the corresponding measures to deal 
with it. 

First of all, in the face of the United States to cut off the SMIC's supply chain, while at the same time 
facing the new flu pandemic bring economic pressure, SMIC remained high input to the independent 
research and development, efforts to a breakthrough on the key technologies. According to Figure 6 
of SMIC's annual report, SMIC invested $677 million in R&D in 2020, which is almost the same as 
the amount invested in 2019. In addition to independent research and development, SMIC also 
actively carried out cooperation with Huawei in chip design and manufacturing technology to 
promote each other's technological innovation and independent research and development capabilities. 
According to the announcement of SMIC, in 2020, SMIC successfully mass-produced the 14nm 
FinFET process, and part of the capacity was used for chip manufacturing of Huawei Hisilicon [9]. 

For the year ended December 31 
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Figure 6. Smic 2020 Annual Report2020 

Source:[39] 

 

Secondly, while investing more in R&D, SMIC accelerated the process of self-developed technology 
and domestic substitution in 2021 in the face of limitations in chip manufacturing equipment and 
technology. SMIC has established a partnership with Huawei to set up a 5-nanometer chip production 
line in Shanghai and plans to mass produce a new generation of Huaweh-designed chips using SMIC's 
existing U.S. and Dutch equipment, including ASML's lithography machines [48]. The measures to 
reduce the impact of the supply chain, to make the transition to independent research and development 
technology and domestic equipment replacement target. 

Third, facing further tightening US sanctions in 2022, SMIC has also once again strengthened its 
investment in research and development. As can be seen from Figure 7, SMIC's investment in R&D 
increased from 638 million USD in 2021 to 733 million USD in 2022, representing a year-on-year 
increase of 14.8%. It also shows the smic in independent research and development and get rid of to 
the United States depends on the determination of the supply chain. 

 

in USD’000 

Year ended December 31, 

 

Figure 7. SMIC 2022 Annual Report 

Source:[40] 

 

Fourth, in addition to its efforts in technology R&D, SMIC also raises funds through the domestic 
capital market to support technology R&D and capacity expansion. SMIC listed on the Shanghai 
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kechuang board in July 2020, raised more than 50 billion yuan, its to raise public capital is mainly 
used for advanced manufacturing technology research and development and the expansion of the 
production facilities. And, in SMIC kechuang board listing, huawei through direct investments and 
strategic partnership, provide financial support to SMIC, huawei through its investment directly 
involved in the part. This shows the expectation within the Chinese chip market to jointly establish a 
domestic supply chain and the desire to get rid of the shackles of the United States. 

4.3.6. Government 

During the period of US sanctions against SMIC, the Chinese government provided support to SMIC 
in many aspects, including financial assistance, policy support and technical support. These measures 
played an important role in the process of SMIC facing the US sanctions. In terms of financial 
assistance, the Chinese government has provided multiple financial assistance to SMIC through the 
National IC Industry Investment Fund (National Big Fund) and other channels to support its 
independent technology R&D and generation expansion, with the National Big Fund injecting more 
than US $2 billion into SMIC in 2020 . 

In addition to financial support, the government also issued a series of policy support for development 
of smic, including preferential tax, land use policy and talent introduction plan, etc. Government to 
smic provides a number of preferential tax policies, including the reduction of enterprise income tax 
and research and development expense deductions, reduce the operating costs. In 2021, The State 
Council of China issued Several Policies to promote the High-quality Development of IC Industry 
and Software Industry in the New Era, which included eight supporting policies, including tax, 
reduction and preferential policies, investment and financing policies, research and development 
policies, import and export policies, talent policies, intellectual property policies, market application 
policies and international cooperation policies. [45]. In turn, local governments have provided 
preferential land use policies for SMIC to support the expansion of its capacity base. In the market, 
the government through policy guidance, encourage domestic enterprises to use domestic enterprise 
products, increase the demand of the domestic market. Smic's domestic market revenue grew by 25 
percent in 2020, largely thanks to the government's market-guiding policies. 

Equipment and technical support 

In the face of the US technology blockade, the Chinese government has stepped up support for 
domestic suppliers of semiconductor equipment and materials to promote domestic alternatives. For 
example, domestic enterprises such as NDA Optoelectronics have accelerated the R&D and 
production of key materials such as photoresist to reduce their dependence on US technology[24]. 

Talent cultivation 

The Chinese government to strengthen the cultivation of talent of semiconductor, by setting up a 
special education funds and scientific research projects, support for colleges and universities and 
research institutions to cultivate professional talents in the field of semiconductor. Establishing a 
talent transmission channel for SMIC to help it solve the problem of insufficient technical personnel 
for independent research and development. 

During the period when the US imposed sanctions on SMIC, the response measures taken by SMIC 
and the comprehensive support provided by the Chinese government both helped SMIC maintain its 
technological progress and market competitiveness in the difficult situation, and laid a solid 
manufacturing foundation for the development of China's semiconductor industry. 

4.3.7. Impact on SMIC 

After studying the case of SMIC, we found that the impact of chip war on SMIC was from different 
angles. 

Negative impact 
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First, the US sanctions against SMIC during the chip war had a significant impact on the company's 
technological progress, business and market aspects. The most immediate impact of the U.S. 
sanctions on SMIC was the disruption of the supply chain. The sanctions have disrupted SMIC's 
supply chain, limiting its ability to source materials and components from U.S. suppliers. Chip-
making equipment and raw material suppliers around the world, including ASML of the Netherlands, 
have been banned from supplying SMIC [20]. 

Second, US sanctions have restricted SMIC's access to key technologies and equipment needed for 
advanced semiconductor manufacturing, resulting in limited production and research capabilities for 
SMIC. The supply of critical equipment that SMIC originally procured from US suppliers such as 
Applied Materials, KLA and Lam Research has been affected, resulting in limited access to its 
production capacity and technology. 

Thirdly, Smic has faced challenges in raising capital as the US government restricts American 
investors from investing in the company. The US sanctions have caused the financial and 
development status of SMIC to generate and fluctuate, reducing its ability to attract international 
investors and reducing SMIC's ability to raise funds. However, despite this situation, SMIC still 
managed to raise a large amount of funds through China's domestic channels, including a US $2.2 
billion investment from China IC Industry Investment Fund . 

Positive impact 

By reviewing the literature and data, we found that the US sanctions have indeed brought many 
negative impacts to SMIC, but the US sanctions are also driving SMIC's independent R&D process. 

First of all, the chip war has intensified the urgency of China's semiconductor industry for 
independent research and development and innovation. The multiple sanctions imposed by the United 
States on SMIC have forced SMIC to increase R&D investment, speed up R&D, and commit to 
realizing the independence of chip production. Smic's breakthrough in 14nm FinFET technology 
marks an important advance in China's advanced manufacturing process and its efforts in the 
development of independent technology. 

Second, the US export restrictions have forced Chinese chip companies, including SMIC, to question 
the stability of the supply chain, reassess the security and stability of the US supply chain, and actively 
seek alternative suppliers in China and other friendly countries to make up for the supply chain 
disruption caused by the US sanctions. Successfully reducing the Chinese market's dependence on 
US equipment and materials [26]. 

In addition to the above impacts, the most important impact of the chip war on SMIC is to build self-
developed technology and domestic supply chain. In the face of US sanctions on China's chip industry 
chain, China's chip industry chain has been fractured and unstable. The Chinese government has 
actively promoted domestic enterprises to cooperate with SMIC to accelerate the process of autonomy 
of the whole industry chain, thus promoting the technological level of the whole industry. Under the 
joint efforts of all these aspects, Huawei Hisilicon, SMIC, Changjiang Storage and other enterprises 
have built a relatively complete independent chip industry chain system through the coordinated 
development of design, manufacturing, storage and other links. To some extent, it has escaped the 
US technology and equipment blockade. 

The chip war has had a profound impact on China's chip industry chain, prompting enterprises such 
as SMIC to step up independent innovation, ensure supply chain security, and speed up technological 
breakthroughs and market expansion with policy support. Despite many challenges, China's chip 
industry chain has gradually achieved technological progress, supply chain diversification and overall 
industrial upgrading in this process, laying a solid foundation for future development. 
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5. CONCLUSION 

The chip war between China and the United States is a major chapter in the geopolitical, technological 
and economic competition between the two international powers. This study aims to analyze the 
extensive and profound impact of the chip war on China's chip market, with special attention to the 
strategic response of Huawei and SMIC. Through the in-depth analysis of the two cases of Huawei 
and SMIC, it is concluded that in the long run, although the US sanctions have dealt a blow to China's 
chip market to a certain extent, in general, they have greatly promoted the progress of China's chip 
self-research and development technology and the self-construction of China's chip supply chain. It 
makes China gradually get rid of the shackles of the United States and its dependence on the American 
chip supply chain. 

The research of this paper mainly focuses on two cases: Huawei and SMIC. First of all, the United 
States imposed sanctions on Huawei, including adding Huawei to the entity list, restricting Huawei 
from purchasing American technologies and products, restricting Huawei from using American chip 
design software EDA, restricting Huawei's international financial transactions through financial 
sanctions, and even lobbying Allies to prohibit Huawei from participating in 5G construction and 
imposing personal sanctions on Huawei's executives. These measures have brought a lot of impact 
on Huawei. At first, Huawei's supply chain was disrupted, its sales were hit hard, and its earnings 
suffered severely. However, driven by the tightening policy of the United States, China has 
accelerated its independent chip research and development through cooperation with the government 
and other domestic enterprises, invested in domestic technology companies, and established a stable 
and new supply chain in China. For the long-term development of Huawei, the advantages outweigh 
the disadvantages. 

As the largest and most advanced semiconductor foundry in China, Semiconductor Manufacturing 
International Corporation (SMIC) is of high value and representative in the research process of this 
paper [12]. The US sanctions against SMIC have brought great challenges and pressures to SMIC. 
The US sanctions against SMIC began when it was added to the entity list in 2020 and have been 
tightened continuously since then, restricting SMIC's access to chip-making equipment, materials and 
technology. Like Huawei, SMIC is also prohibited from using U.S. electronic design automation 
(EDA) software. Us investors are also banned from investing in SMIC, which has had an impact on 
SMIC's stock and financing. In our research, we found that SMIC also chose to increase the degree 
of independent technology research and development and devote itself to building a domestic supply 
chain in the face of the US siege. In the face of financial problems, the Chinese government has 
provided SMIC with a large amount of financial assistance and policy support, paving the way for 
SMIC to develop chip manufacturing technology. The impact of the United States on SMIC also has 
the problem of supply chain disruption, which also greatly stimulates SMIC's determination to 
independently develop technology and equipment. 

In the process of studying the business types of Huawei and SMIC, it is found that the business types 
of Huawei and SMIC are very different. To put it simply, Huawei focuses on the R&D of chip design 
technology, while SMIC focuses on the R&D of chip manufacturing technology. There are also subtle 
differences in the impact of the U.S. on Huawei and SMIC, with Huawei facing disruptions in the 
supply chain for finished chips and SMIC facing disruptions in chip-making equipment and raw 
materials. Still, the overall impact on both Huawei and SMIC remains a disruption in the chip supply 
chain. Moreover, both Huawei and SMIC, which have been affected by U.S. sanctions, are committed 
to developing their own chip technology in the hope of weaning themselves off U.S. dependence. 

In general, through the study of the two cases of Huawei and SMIC, we found that although the chip 
war brought negative impacts to China's chip market, including supply chain disruption and short-
term reduction of foreign markets, in the long run, the US sanctions on China's chip market during 
the chip war stimulated China's independent research and development of chip technology. It has 
promoted the development of China's chip technology and the process of building its own and 
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controllable domestic chip supply chain. Therefore, in general, the chip war has played a positive role 
in promoting China's chip market. 
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