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Abstract. The essence of the technological competition between China and the
United States is the struggle to control the diffusion of innovation. The United
States has already implemented a tight “blockade” on China’s path of innovation
diffusion from four key elements: the source of innovation, dissemination chan-
nels, time, and social systems. The “blockade” of China’s innovation diffusion
by the United States reflects Rogers’ four elements. “Innovation” typically rep-
resents key technological research and development achievements and the indus-
trial chain dissemination; channels” include related research, manufacturing, and
market networks; “time” represents the policy period of international technolog-
ical innovation competition and cooperation; “social systems” can be understood
as interconnected national actors. In the face of the United States’ “blockade” of
China’s innovation diffusion, China should continue to increase its investment in
its own scientific and technological innovation, while further promoting global
technological innovation cooperation.
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1 The Influence of the Tech Competition on Diffusion of
Innovations

Defined by E. M. Rogers, innovation diffusion comprises the widespread dispersion of
novel ideas, items, and products within a predetermined societal ecosystem through
distinct channels over time. Rogers identified four integral components of this diffu-
sion: the innovation, communication channels, time, and social system [1]. The U.S.
embargo on China’s process of innovation mirrors these constituents in Rogers’ theory:
innovation embodies pivotal technological achievements and industry chain ecosys-
tems such as photovoltaic energy, photolithographic machines, 6G, Al chips, electric
vehicles, and lithium batteries. Communication channels encompass the relevant re-
search, production, and market systems. Time signifies the tenure of the policy applied



to technological competition and collaboration between countries, and the social system
can be interpreted as interconnected state actors.

Over the course of the preceding three decades, China has experienced an excep-
tional metamorphosis, powerfully propelled by the twin forces of globalization inter-
mingled with internal reform. According to figures from the World Intellectual Prop-
erty Organization (WIPO), China impressively houses 24 of the top 100 global techno-
logical innovation clusters worldwide [2]. China has made breakthroughs in electric
vehicles, photovoltaic energy, Al and other industrial chains. By the end of 2022, the
number of new energy vehicles in China had reached 13.1 million, of which electric
vehicles accounted for 79.78%, or 10.45 million [3]. China also has 70% of the global
production capacity of cathode materials and 85% of the global production capacity of
anode materials and accounts for more than half of the world’s processing and refining
capacity of key materials such as lithium, cobalt, and graphite [4]. China occupies more
than 80% of the global photovoltaic market, and the conversion efficiency of crystalline
silicon-perovskite tandem solar cells is 33.9%, setting a new world record [5, 6].

Since 2013, with the continuous rise of China’s comprehensive national strength,
China’s confidence in the international arena has been increasing, and China has more
firmly adhered to its principled position on issues related to core interests to safeguard
national sovereignty, security, and development interests. In the new development en-
vironment, the Party and the government have put forward a series of strategic con-
cepts, such as bottom-line thinking, dual circulation, and new quality productive forces,
which are highly consistent with the concepts of self-reliance and self-development.

However, as China challenges the status of the United States, its China policy has
also undergone a fundamental shift. In an environment of strategic competition, both
China and the United States are inevitably worried about their national security and
international status. As a result of this concern, a series of restrictive measures have
been taken in technological innovation and industrial cooperation. Both China and the
United States have begun to impose restrictions on their cooperation. Faced with such
an international environment, China hopes to transform its economy into a more inno-
vative industry on the premise of safeguarding national security while avoiding the risk
of “relying” on other countries as much as possible and establishing a completely inde-
pendent industrial chain. This is not only a strategic choice for China to cope with in-
ternational competition but also an inherent requirement for China to achieve sustaina-
ble development.

Simultaneously, China has not cooperated with other countries. For example, Tesla
has built the world’s largest super factory in Shanghai, which not only reflects China’s
attitude of opening up to the outside world, but also demonstrates China’s firm deter-
mination to promote industrial upgrading and transformation. Through cooperation
with international partners, China can better integrate into the global industrial chain
and achieve mutual benefit and win-win results.

On the other hand, scholars in the United States have predicted that China’s rise will
become the most prominent feature of the 21st century since the Cold War era [7-9].
Today, China’s rapid development is in line with predictions that America’s strategy of
maintaining its position is a natural consequence of the anarchy of international rela-
tions. In recent years, the United States has taken a series of measures against China in



the hope of reversing its trade deficit with China and out of the same consideration of
national security and maintaining its international status. In the eyes of the United
States, the key and core to contain the sustained growth of China’s comprehensive na-
tional strength, especially its economic and military strength, has become how to con-
tain or “delay” the further growth of China’s scientific and technological strength [10].
But what is different from the past is that other countries are interdependent on both
China and the United States, and even the degree of interdependence between China
and the United States is unprecedented. Therefore, China and the United States can
form a situation of both competition and cooperation in scientific and technological
innovation.

2 The Innovation and Communication Channels in Competitive
Landscape

The United States promotes scientific and technological innovation and development
through internal reform of scientific and technological innovation system, strengthen-
ing technology protection system and increasing government investment in resources.
The main means of the “blockade” of China’s innovation by the United States is to
restrict the flow of factors, including capital investment, personnel flow, trade and so
on [11]. From the perspective of innovation origin, the United States is trying to cut off
the diffusion channels of technology. The United States has adopted a two-way block-
ing strategy to unilaterally prevent China from contacting and absorbing advanced tech-
nology from the United States and other allied countries, while also trying to block the
spread of China’s innovative achievements. With China’s rapid rise and intensive in-
vestment in key technology areas, China has shaken the leading position of the United
States in the field of global science and technology. China’s scientific and technological
progress and breakthroughs in these key areas also pose a major competitive challenge
to the United States. Therefore, the U.S. government has chosen to adopt a “blockade”
strategy in order to maintain its scientific and technological advantages.

First, the “blockade” of innovation diffusion in the United States hinders China’s
acquisition of advanced technology and forces China to increase its investment in do-
mestic R&D. The “whole government-whole society” strategic competition against
China has been formed in the United States, and science and technology has become a
key component of it [12, 13]. Chip industry is the key industry of the current “blockade”
of innovation diffusion in China by the United States. NVIDIA, one of the most valua-
ble technology companies in the world, has become the third most valuable company
in the world with a market value of $2.056 trillion. NVIDIA’s strong performance has
given investors a “fear of missing out” (FOMO) sentiment towards the Al industry.
However, the Chinese market accounts for about 20% of NVIDIA’s revenue. As the
largest advanced Al chip manufacturer in the United States, its exports to China have
been restricted by the U.S. government, and its business in China has declined signifi-
cantly [14]. Previously, NVIDIA accounted for more than 95% of China’s Al chip mar-
ket share. In October2022, the U.S. government issued a policy to restrict the export of
the most advanced Al chips to China [15]. In October 2023, the United States further



tightened restrictions on Al chip exports to China. In response to the Biden administra-
tion’s export restrictions, NVIDIA launched three “downgraded” products for China,
and Advanced Micro Devices (AMD) also launched products for China, but still en-
countered a ban from the U.S. Department of Commerce. Another electronic circuit
giant, Texas Instruments, eliminated its chip design team in Beijing at the end of Feb-
ruary, which was mainly responsible for the research and development of lower-end
power chips, with a scale of about 50 people. Other American chip companies, includ-
ing AMD and Marvell, have also gradually reduced their investment in China and have
invested in neighboring countries such as India, Vietnam, Malaysia and Thailand.

In addition to chip-related industries, the United States has named industries that
restrict China, including electric vehicles, lithium batteries and solar modules. “China
is selling excess capacity all over the world, and supporting manufacturing will lead to
dumping and trade conflicts,” the U.S. government official said. As a result, some
American and European manufacturers have asked the government to impose anti-
dumping duties on China’s electric vehicles. In 2022, the U.S. Congress passed the
Inflation Reduction Act, which provides U.S. companies with a tax credit of up to
$7500 per electric vehicle, and stipulates that subsidized vehicles cannot contain Chi-
nese-made battery components or key minerals. In addition, Chinese cars entering the
United States are subject to a regular import tariff of 2.5% and an additional tariff of
25%. In March2024, Biden ordered the U.S. Department of Commerce to investigate
the so-called “potential national security threat” posed by Chinese-made electric vehi-
cles [16].

Second, restricting the flow of scientific and technological personnel between China
and the United States is also one of the important ways to restrict the diffusion of inno-
vation. In recent years, the United States has introduced a number of measures to restrict
Chinese students, including a number of Chinese universities on the list, which has
become one of the ways for the United States to restrict China’s access to advanced
scientific and technological research and development technology from the United
States. On May 29, 2020, then U.S. President Trump signed Executive Order
No.100/43, banning Chinese students with ties to the People’s Liberation Army from
obtaining F or J visas [17]. The executive order came into effect on June 1, 2020 and
has been implemented since then. The executive order led to the denial or revocation
of visas for many Chinese students, especially those who planned to study science, en-
gineering, mathematics and high-tech fields in the United States. In addition, the U.S.
Department of Commerce has included 87 Chinese universities in the list of key targets,
including 21 high-risk universities, 23 high-risk universities, 33 medium-risk universi-
ties and 10 low-risk universities.

Since then, visa applications from science and engineering students from China have
been rejected. At the same time, many Chinese students encountered interrogation, har-
assment and repatriation when they entered the United States. For example, in Decem-
ber 2023, a Chinese student was finally repatriated after 50 hours of torture at Wash-
ington Dulles International Airport, including eight hours of interrogation and 12 hours
of solitary confinement [18]. From July 2021 to April 8, 2023, nearly 300 Chinese cit-
izens were harassed and repatriated for no reason when they entered the United States,
including more than 70 overseas students with legal and valid materials [19].



Third, the United States has included scientific and technological innovation in the
category of “political correctness”, emphasizing that scientific and technological inno-
vation must conform to national security and political interests. This practice has led to
the politicization of scientific and technological innovation and affected the purity and
openness of scientific and technological cooperation. The U.S. government frequently
uses “national security” as an excuse to politicize, instrumentalize and weaponize sci-
entific and technological issues. The Standard Strategy of the United States aims to
enhance its leadership and competitiveness in the formulation of international technical
standards through the standardization process. The strategy focuses on Critical and
Emerging Technologies (CET). The strategy emphasizes the principles of transparency,
openness, fairness and consensus, but in practice, it often restricts the participation of
other countries’ enterprises on the grounds of national security. The Endless Frontier
Act proposes to rename the National Science Foundation as the National Science and
Technology Foundation and set up a technology and innovation department to focus on
supporting basic research and personnel training in key technology areas. The bill also
proposes a substantial increase in funding for semiconductor manufacturing and re-
search and development, advanced communications research and development, and
other areas to ensure that the United States leads the industry in the future.

The United States has built a high wall of innovative technology facing China
through different channels. The U.S. government has implemented a series of trade
policies, including export restrictions and technology blockades, aimed at restricting
China’s access to and extraction of advanced technology on a global scale. The strategy
of the United States is to control the dissemination chain of innovative technology,
close the global technology industry chain and avoid its opening to China.

3 Decoding the Effect of Time and Reshaping Social System

The United States is actively transforming its technological competition with China
into a normal and long-term state. The core of this strategy is to prevent China from
obtaining new alternatives immediately after the breakdown of its technology supply
chain with the United States by establishing and strengthening time pressure. The
Trump administration innovated the scientific and technological innovation system ac-
cording to the dual logic of “self-improvement” and “weak it”, and the Biden admin-
istration basically continued Trump’s overall thinking. Breakthroughs in the field of
scientific and technological innovation often require huge investment in manpower,
material resources and time, and the time pressure exerted by the United States can
undoubtedly greatly affect or even limit the pace of China’s scientific and technological
progress [20]. Whether Trump or Biden, the relationship between the United States and
China has been unable to return to the normal state of the past. Competition in techno-
logical innovation has become the new normal, and the United States is trying to use
time as a tool of manipulation to slow down China’s progress in the field of science and
technology.

Since 2017, the policy cycles of the two U.S. administrations have continued various
restrictive measures on China’s scientific and technological competition. Back in 2011,



the U.S. Department of Commerce launched an anti-dumping and anti-subsidy “dou-
ble-anti” investigation on Chinese solar cells (panels) imported to the United States. In
2017, the United States announced that it would launch a Section 301 Investigation on
Chinese enterprises, and in 2018, it confirmed that it would increase the “201 tariff” on
the basis of the “double-negative” tax rate. In August 2018, President Trump signed the
National Defense Authorization Act of 2019, which prohibits U.S. federal government
agencies from using and purchasing Huawei and ZTE equipment on the grounds of
national security. In May 2019, the U.S. Department of Commerce added Huawei and
its 70 affiliates to the list of entities, restricting U.S. companies without government
permission from doing business with Huawei. By October 2022, the U.S. Department
of Commerce implemented a series of export control measures against China’s ad-
vanced computing and semiconductor manufacturing, all aimed at restricting China’s
access to advanced chips and manufacturing technology.

Then in March and October 2023, the United States included 28 Chinese companies,
including Tide and Godson, in the list of entities. In August of the same year, President
Biden signed an executive order restricting U.S. company from investing abroad in
“relevant countries” (including China) in the fields of semiconductors, quantum infor-
mation and Al. On May 9, 2024, the Bureau of Industry and Security (BIS) of the U.S.
Department of Commerce announced that 37 entities headquartered in China would be
included in the list of export control entities, including 22 quantum industry research
institutes.

The United States believes that it is difficult to win the science and technology race
on its own and that it needs to enhance its innovation capability through cooperation
with other countries. The United States is moving in tandem with its allies to build a
circle of friends whose goal is to exclude China. The United States uses various political
means, such as exerting pressure and provoking trade wars, to influence China’s rela-
tions with other countries, trying to isolate China and hinder China’s exchanges and
cooperation with other countries in the field of science and technology. There is no
doubt that the United States hopes to curb China’s scientific and technological devel-
opment and to undermine China’s position and influence in the global science and tech-
nology industry.

At the G7 Summit in May 2023, Member States jointly issued the Statement on Eco-
nomic Resilience and Economic Security, which not only emphasized the importance
of investment in key technologies and infrastructure, but also highlighted the review
mechanism for foreign investment in order to protect national security. The implemen-
tation of [21] this strategic approach is reflected in the continuous pressure exerted by
the United States on ASML, the world’s most advanced lithography machine manufac-
turer, since 2018, in order to prevent the company from exporting advanced lithography
machine technology to China. In 2024, the United States and its allies, including the
Netherlands, will further tighten restrictions on semiconductor exports to China, and
the U.S. government is actively pushing the Dutch government to take measures to
prevent ASML from providing necessary maintenance services to Chinese customers.

In general, China imports advanced chips through third countries, but the United
States is taking measures to prevent China from obtaining chips in this way. G42, a
potential Al giant in the Middle East, has announced its withdrawal from China,



involving a total of about $500 million. During the epidemic, G42 cooperated with Si-
nopharm and Huada in vaccine and testing, which has been warned by the U.S. intelli-
gence department. In addition, the Biden administration investigation pointed out that
Huawei provided the technical infrastructure for the G42 group. The CIA said it had
the secret files of Xiao Peng, CEO of G42. According to reports, Xiao Peng was born
in China and left in 2014 after completing his studies in the United States and working
for MicroStrategy, a technology company in Virginia. The withdrawal of G42 can be
seen as the continuing impact of the U.S. government’s chip ban on China [22, 23].

The “blockade” of innovation diffusion has led to the restructuring of the global tech-
nology supply chain. The Infrastructure Act, Chip Act and Inflation Reduction Act,
which have been introduced successively in the United States, all involve the re-indus-
trialization and industrial chain reconstruction of the United States. Through policies
such as the Chip and Science Act 2022 and the Inflation Reduction Act, the U.S. gov-
ernment provides subsidies and tax incentives to attract foreign investment in computer
electronics and electrical equipment industries. More than 46% of chief executives sur-
veyed by consulting firm A.T. Kearney said their companies expect to implement a
reshoring strategy in the next three years, meaning that 84% of U.S. companies will
have partially or fully reshipped their manufacturing operations by 2025. Some provi-
sions in the National Defense Authorization Act of 2024 are aimed at restricting direct
or indirect trade with China, which has a negative impact on the commercial relations
and supply chains of Chinese enterprises with the United States and other countries
[24].

In the four areas of semiconductors, pharmaceuticals, rare earths and high-end high-
energy batteries, the United States is committed to cutting ties with China and recon-
structing industrial chains and supply chains based on allies and common values [25].
This partial technological competition and blockade has accelerated the reconstruction
of the global value chain of the integrated circuit industry, while protectionism and
technological barriers have made the global technological pattern more complex [26].
At the same time, the United States is actively building anti-Chinese technology devel-
opment alliances not only at home, but also at the international level. In October 2020,
the NextG Alliance was established in the United States to focus on the development
of 6G technology in North America. By February 26, 2024, a number of technology
giants, including Amazon, Microsoft, Samsung and Softbank, jointly established the
AI-RAN Alliance and issued a “common principle” with the United States and other
ten countries to support open, free, global, interoperable, reliable, resilient and secure
network connections through international cooperation [27].

In addition, the operation of TSMC’s Kumamoto plant in Japan shows that Japan
wants to expand its investment in related industries, integrate the global semiconductor
supply chain and expand its market share. TSMC’s new plant is located in Kumamoto
Prefecture, Kyushu, and the government has pledged to cover more than 40% of the
cost, with the participation of two Japanese giants, Sony and Denso. Kishida’s cabinet
plans to provide up to $26.7 billion in government subsidies to help domestic chip sales
triple to $99.8 billion by 2030. Vietnam and the United States have established a com-
prehensive strategic partnership, and semiconductor industry cooperation has become
the core content of bilateral cooperation. During a visit to Hanoi, NVIDIA CEO Jensen



Huang hailed Vietnam as the “second home” of the chip industry and promised to ex-
pand cooperation with local companies [28]. India has also recognized the importance
of the semiconductor industry to its economic growth, and the government has intro-
duced a chip manufacturing subsidy program, promising to bear half the cost of ap-
proved projects, with an initial budget of up to $10 billion [29, 30].

4 China’s Winning Strategies in the Tech Competition

The United States tries to “block” China’s innovation diffusion, but China has become
a part of the global technology and business system, and has strong R&D and innova-
tion capabilities. China should further promote the development of new quality produc-
tive forces and promote industrial innovation through scientific and technological in-
novation. It has to be admitted that the “blockade” tools of the United States are varied
from the domestic level to the international level. In response to such restrictions, China
naturally has its own toolbox.

Over the years, China has innovated through mergers and acquisitions, patent pur-
chases, and cooperative R&D, and the early diffusion path of innovation has been
formed. Baidu, Alibaba and Tencent have launched a series of similar product struc-
tures by drawing lessons from technology giants such as Amazon, Microsoft and
Google. China’s Al model is also following leading enterprises such as OpenAl. How-
ever, it is undeniable that Chinese technology enterprises have also integrated new in-
novations in the process of imitation, absorption and digestion. Although China did not
invent electronic payment, Alibaba and Tencent popularized electronic payment based
on QR code for China. China did not invent high-speed railway, but now China has not
only built the world’s longest high-speed railway network, but also carried out a series
of international cooperation. Al application scenarios in China have been very exten-
sive.

Faced with the increasingly severe external environment, China has increased its
investment in local science and technology enterprises and promoted breakthroughs in
a number of key technologies. China also attaches great importance to the role of inno-
vation in modernization. Concepts such as double cycle and new quality productivity
have been put forward one after another. Plans such as “Made in China 2025 and “New
Generation of Artificial Intelligence Development Plan” have also been put forward
one after another, aiming at enhancing China’s scientific and technological innovation
and industrial competitiveness. It is worth mentioning that independence is the basic
principle for the development of new productive forces. Among them, SMIC already
uses ASML’s old immersion deep ultraviolet (DUV) equipment to make 7 nm and 5
nm chips, but the company can’t use ASML’s advanced EUV equipment. To meet de-
mand, SMIC is exploring other lithography techniques, including the use of particle
accelerators.

On the other hand, most companies are losing money on unsold inventory due to
oversupply in the market and a broader economic environment that has led to a general
downturn in the semiconductor industry. According to statistics, there are 3,243 chip
design companies in China in 2023, more than half of which have annual revenue of



less than 10 million yuan, with an average of 30 Chinese chip related companies closing
down every day [31]. Therefore, China should improve the construction of chip indus-
try chain ecosphere, encourage collaborative innovation between upstream and down-
stream enterprises, and create a complete industry chain ecosphere from design, manu-
facturing to packaging and testing. For example, in terms of 6G patent applications,
China ranks first in the world with 40.3%, and Huawei expects to put 6G technology
into commercial use by 2030 [32]. In the field of Al chips, the Ascend series and BR100
chips developed by Huawei and Biren Technologies have narrowed the gap with
NVIDIA’s high-end chips.

China has established new channels for the dissemination of science and technology
through cooperation with other countries. China is also one of the sources of innovation
diffusion. Most of the top ten companies in the photovoltaic industry chain are Chinese
enterprises, and China’s power battery production accounts for 75% of the world’s to-
tal. In 2023, China has become the world’s largest automobile exporter, and BYD has
become the world’s largest electric vehicle company in the fourth quarter of 2023 [33].
Chinese electric vehicle giant BYD has set up production lines in Thailand, Brazil,
Hungary and Mexico. In July 2023, BYD announced that it would set up a large-scale
production base complex consisting of three factories in Camasari, Brazil, with a total
investment of 3 billion reals (about 4.5 billion yuan) [34]. Chinese enterprises have
carried out in-depth cooperation with Serbia, Brazil and other southern countries in
broadband networks, digital communication base stations, Al and smart cities [35, 36].

5 Conclusion

The United States has attempted to “block” the spread of China’s innovation through a
series of measures, but this strategy has not been able to prevent China’s deep partici-
pation in the global scientific and business system. China has not only deeply integrated
into the global scientific and business network but also possesses strong research and
development and innovation capabilities. Against this backdrop, China should further
promote the development of new quality productive forces, driving industrial innova-
tion through technological innovation. The Central Economic Work Conference held
in mid-December 2023 listed “technological innovation” as one of the nine key tasks
for 2024. The meeting emphasized the need to “take self-reliance and self-strengthen-
ing in science and technology as the strategic support for national development, accel-
erate the research of key and core technologies, and improve the overall efficiency of
the innovation chain.” Therefore, while increasing its own investment in technological
innovation, China should further promote global cooperation in technological innova-
tion.
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