8

Article \V

The Chinese Semiconductor Industry: Growth and Competition With The U.S. For
Market Leadership

Zheng Junxiong 1, Syed Ahmed Salman 2

Abstract

With the rapid ascent of its semiconductor sector over the last two decades, china today presents
a severe danger to the united states in terms of technical innovation and market dominance.
This threat is a direct outcome of china's tremendous growth in the semiconductor industry. It
is the goal of china's semiconductor industry to achieve more independence while
simultaneously increasing its reliance on indigenous manufacturers. The achievement of this
purpose is being aided by a number of factors, including policies at the federal level that are
intelligent, large expenditures made by the government, and rising demand at the regional and
local levels. This goal has been accomplished, to varied degrees, with mixed consequences, at
advanced manufacturing nodes, which are places where american and allied industries have a
technical advantage over businesses from other countries. In an effort to hinder china's capacity
to obtain cutting-edge semiconductors and equipment, the united states has implemented export
restrictions and other technical obstacles in an effort to achieve this goal. The rationale for this
is due to the relevance of semiconductors to the policy of the united states. It is done in this
manner in order to prevent china from getting these technology. The competitiveness in the
technical sector has intensified as a result of these measures, which has made the geopolitical
situation more difficult to manage. Chinese enterprises are investing resources in research and
development, staff training, and foreign partnerships in order to obtain a competitive edge in
industries such as artificial intelligence chips, fabrication services, and design software. In
addition to this, the research investigates the ramifications of this rivalry for future global
markets, innovation, and supply chains, as well as how it will develop over the course of time.
In the field of information technology throughout the world, the research offers light on the
shifting power dynamics.
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1. Introduction

Many nations are keeping tabs on china due to its significant role in the semiconductor industry
and its rapidly expanding economy. China has spent a lot of money over the last decade
increasing its domestic semiconductor production capability. The general public holds the view
that countries should depend less on foreign technology, especially american-made technology.
The shift is being caused by this. As a result, the semiconductor business has become a
battlefield between the united states and china. This introduction will cover the events leading
up to china's dominance in the semiconductor industry, as well as the challenges and
opportunities that have arisen since then. The united states has long held the position of global
leader in many crucial industries, such as semiconductor design, industrial equipment, and
patents. "made in china 2025" is one of many government initiatives aimed at encouraging
innovation and discouraging the use of foreign technology in china. It's possible that chinese
companies may continue to manufacture chips and provide foundry services despite export
restrictions and geopolitical pressure. Disputes persist because people want control over the
nation's leadership, its economy, and its security. Researcher must be aware of this battle in
order to foretell the fate of the semiconductor industry. Disputes between china and the united
states seem to have persisted for some time. From the realms of politics and economics to those
of ideas and culture. In their playful banter, the two companies have dubbed their conflict the
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"chip war." for them, this is a major point of disagreement. The conflict between american and
chinese semiconductor manufacturers has been dubbed "the chip war" by some. There has
never been a more pivotal moment in the race for technical dominance than now. Conflicts in
the semiconductor industry centre on issues of public safety and cutting-edge technology.
Making and regulating semiconductors, or "chips," is very crucial for the nation's security since
they are used in a wide variety of products, from modern military hardware to mobile phones.
Meanwhile, american chipmakers have been putting in long hours to maintain their position as
the world's leading manufacturer. Intellectual property protection, limiting china's access to
advanced semiconductor technology, and supporting american chip manufacturing are all part
of this strategy. Reasons for these changes include concerns for technological leadership,
economic competitiveness, and national security. But chinese authorities have been trying very
hard to wean the country off of foreign-made semiconductor technology. Thanks to the
government's massive investment in r&d, the local chip business is stronger than ever (grimes
& du, 2022).

2. Background of the study

The expansion of the semiconductor sector is crucial to the global advancement of technology,
but there are many prerequisites. Working together across borders, sharing data across
countries, and constructing intricate supply networks on a worldwide scale are all beneficial.
For a long time, the united states was the leading country in semiconductor technology.
Architecture, design, and ip protection are all areas where this nation has made strides forward.
This is the case for a number of reasons. In several parts of the value chain, the United States
is quite present. Electronic design automation (eda) software, semiconductor equipment, and
complex chip design are prime examples of this. The globalisation of production has continued
despite this. There has been a shift in manufacturing focus to asia. To be more precise, it was
manufactured by two companies based in taiwan: tsmc and samsung electronics, both of which
are located in south korea. Especially in light of the current global wars, the united states'
reliance on industries in other nations has rendered it strategically vulnerable (zhang, 2024).
These facilities are crucial to the us economy, which is why this risky situation has arisen. In
contrast, china has historically relied on foreign semiconductors and manufacturing equipment
to fuel its rapid technological and economic growth. That has always been the case in china's
economy and politics. Indeed, this is nothing new. The national integrated circuit industry
development guidelines and the "made in china 2025" plan are two examples of china's
ambitious plans to become technologically independent. Through formal pronouncements,
china has made these two suggestions public (daniels & hunt, 2022) after realising this
dependence posed a risk to national security, steps were taken to address the issue. There can
be a lot of factors that contributed to the success of these companies. A number of factors
should be considered, including initiatives to recruit highly skilled workers, large-scale
government spending, and astute foreign purchases of digital companies. China continues to
struggle with innovation in manufacturing, especially in areas like as extreme ultraviolet (euv)
lithography, even if this is correct (singh et al., 2023). This is due to the fact that chinese
authorities are consistently creating a domino effect by blocking technology transfers from us
partners. Who has the last say on technology matters is a point of contention between china
and the united states. The two camps are vying for control of the market and the right to decide
who gets to shape technological policy. Increasing rivalry between the two nations is indicative
of growing tighter ties between them. The level of competition has increased as a result of
penalties, prohibitions on the transfer of information, and export restrictions. This means that
future geopolitical tensions might destabilise supply systems. The rivalry is now much fiercer
due to economic limits. Understanding the substantial role of foreign technology is crucial for
evaluating the impact of national policy on innovation, international trade, and power dynamics
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in the semiconductor industry. The role that foreign technology plays in this circumstance is
significant, and that is why. If researchers want to evaluate the impact of national policy on
innovation, researchers need to know this (hrebeniuk et al., 2024).

3. Purpose of the study

According to the authors of the report, their objective was to monitor the growth of china's
semiconductor sector and get a deeper understanding of the several ways in which china is
providing a strategic threat to the united states for the position of global pre-eminence. The
attainment of supremacy in the semiconductor industry is a high aim for both nations in terms
of both their economy and their national security. Because semiconductors are so essential to
the development of modern technology, both nations put a high priority on establishing
themselves as the dominant players in the international market for these goods. Establishing a
system that will allow the country to produce its own chips is the objective of the chinese
government's investments, regulations, and technical breakthroughs. In the end, the purpose of
this research is to provide light on the ways in which this rivalry has impacted global supply
chains, the development of technology, and the equilibrium of geopolitical power. The purpose
of this study is to shed light on the changing balance of power in the semiconductor industry
globally and to assist us in anticipating the next wave of international technical
competitiveness. This is accomplished by analysing and contrasting the techniques that are
used by the two nations. Comparing and contrasting the industrial sectors of the two nations is
the means by which this objective is achieved.

4. Literature review

Due to its outsized impact on modern technology, economic development, and international
stability, the semiconductor industry has been the subject of much research. Computers, mobile
phones, artificial intelligence systems, and even military equipment all rely on semiconductors.
Innovation in almost every industry is propelled by semiconductors, which are at the centre of
the digital economy. Another unique aspect of this industry is the global distribution of'its value
chain. What makes this chain exceptional is that it may operate its company via many locations
that focus on certain industries. When compared to other countries, the united states
consistently ranks first in terms of innovation across a wide range of industries. The design of
semiconductor chips, advancements in semiconductor research, and the development of
semiconductor manufacturing equipment are all instances of such domains. A lot of asians,
especially those in taiwan and south korea, are keen in getting into manufacturing. The security
of the chain of custody is a major concern for many due to this dependence. When people
consider how vulnerable many nations are to international crises, this becomes much more
apparent. Considering this, there have been significant endeavours to revive american
semiconductor production and increase investment in domestic capacity (park, 2023). To keep
the United States at the forefront of technological innovation and to reduce the likelihood of
difficulties, this is necessary. The recent economic success of china was heavily reliant on
foreign circuits and production techniques, according to an analysis of the country's standing
in the semiconductor rivalry (hamdani & belfencha, 2024). The research set out to assess
china's position in the semiconductor industry. China has been investing heavily and
implementing crucial regulations to boost its domestic semiconductor industry. Many different
items might be covered under this umbrella. The construction of more factories, the provision
of worker education, and the encouragement of creative thinking are all instances of such
initiatives. China has come a long way, but there are still a number of issues that need fixing
before the country can produce electronic semiconductors that are technologically better. This
becomes quite evident when one considers that china is now unable to export several crucial
technological advancements and equipment. According to the findings, the us-china
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semiconductor competition goes beyond simple commercial rivalry to include technological
autonomy and the potential economic ramifications of this autonomy in the long run. They may
reach this decision after reviewing all of the data in the research. It is possible that new technical
ecosystems may emerge as a result of this competitive dynamic, which may cause shifts in
trade relations and the restructuring of global supply chains. These outcomes may be
precipitated by the competitive dynamic, according to predictions (jeong, 2022).

5. Research question
* What is the impact of high domestic demand on competition with the United States for
market leadership?

6. Research methodology

e Research design:

The quantitative analysis of the data used the latest version of spss, 25. The odds ratio and
95% confidence interval were used to assess the magnitude and direction of the statistical link.
The researchers determined a statistically significant criterion of p < 0.05. An analytical
evaluation was performed to identify the primary components of the data. Quantitative
methods are often used to assess data acquired via surveys, polls, and questionnaires, in
addition to data analysed by computational statistical techniques.

e Sampling:

Research participants completed questionnaires to provide information for the study. Utilising
the rao-soft software, researchers ascertained a study sample of 630 individuals, prompting the
distribution of 730 questionnaires. The researchers received 700 responses, excluding 30 for
incompleteness, resulting in a final sample size of 670.

e Data and measurement:

The primary instrument for data collection in the research was a questionnaire survey. The
survey had two sections: (a) general demographic information and (b) responses on online and
offline channel factors evaluated using a 5-point likert scale. Secondary data was acquired from
many sources, mostly online databases.

e Statistical software: the statistical study was performed with spss 25 and Microsoft excel.
e Statistical tools: the descriptive analysis clarified the fundamental characteristics of the
data. The researcher must analyse the data using anova.

7. Conceptual framework
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8. Result

e Factor analysis

Factor analysis (fa) is often used to identify latent variables within observable data. Utilising
regression coefficients for evaluation is a conventional practice in the absence of definitive
visual or diagnostic cues. Models are crucial for success in financial analysis. Modelling
inherently entails mistakes, interferences, and discernible correlations. Datasets generated from
multiple regression analyses may be evaluated using the kaiser-meyer-olkin (kmo) test.
Researchers assert that the model and the variables in the sample are representative. The data
exhibits redundancy. Data is more intelligible when conveyed in smaller volumes. Any value
between 0 and 1 may function as the kmo output. A kmo value ranging from 0.8 to 1 is
considered sufficient for sample size. Kaiser contends that these are the allowable ranges:
kaiser has delineated additional admission criteria.

A subpar range ranging from 0.050 to 0.059 and an insufficient range of 0.60 to 0.69; the
standard range for intermediate grades is 0.70 to 0.79.
Demonstrating a quality point score between 0.80 and 0.89.
The range from 0.90 to 1.00 astounds them.
Table 1: evaluation of sampling adequacy using kmo and the bartlett test; its kaiser-meyer-
olkin statistic 1s 0.957.
The outcomes of bartlett's sphere test are as follows: the chi-square value is approximately
190, with a level of significance of 0.000.
This confirms that the statements presented for sampling are genuine. The researchers used
bartlett's test of sphericity to evaluate the relevance of the correlation matrices. A kaiser-meyer-
olkin measure score of 0.957 indicates a sufficient sample size. The p-value derived from
bartlett's sphericity test is 0.00. The association matrix does not possess a distinct value, hence
satisfying bartlett's circularity test.

Table 1: KMO and Bartlett's Test

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. | 957

Bartlett's Test of Sphericity Approx. Chi-Square 3252968

df 190

Sig. 1000

Cuest.fisioter.2023.52(3):808-817 812



Zheng Junxiong 1, Syed The Chinese Semiconductor Industry: Growth and

Ahmed Salman 2 Competition With The U.S. For Market Leadership -

N

Bartlett's test of sphericity further confirmed the importance of the association criteria. The
kaiser-meyer-olkin metric of sampling adequacy is 0.957. Utilising bartlett's sphericity test,
researchers obtained a p-value of 0.00. The results of bartlett's sphericity test revealed
inadequacies in the correlation matrix.

% Independent variable
» The chinese semiconductor industry

A significant portion of mainland china's it sector is devoted to the semiconductor industry,
which encompasses integrated circuit design and production. Integrated device manufacturers,
pure-play foundries, fabless semiconductor firms, and osat companies are all part of china's
semiconductor sector. Integrated circuits are created and manufactured by companies called
integrated device makers (idms). Contrasted with fabless semiconductor firms, pure-play
foundries just make devices for other businesses; they do not develop them. The following
chinese companies are examples of what is known in the industry: integrated design
manufacturers (idms): ymtc and cxmt; pure-play foundries: smic, hua hong semiconductor, and
wingtech; fabless companies: zhaoxin, hisilicon, longson, and unisoc; and osat companies: jcet,
huatian technology, and tongfu microelectronics. After severe shortages in 2021, the world's
semiconductor sector took a major hit in 2022. Although equities in the technology sector fell
by more than 30% year-on-year, equities in semiconductors fell by over 40%. Leading
chipmakers like intel, sk, and samsung also announced reductions in manufacturing for their
products around the same time. Supplying raw materials and equipment for semiconductors in
the upstream, producing semiconductors in the midstream, and finally using those products in
the downstream are all parts of the semiconductor supply chain. Both the production side and
the packaging side of the supply chain handle a vast array of materials. The most common
pieces of machinery used in the hundreds of chip manufacturing techniques are lithography,
etching, film deposition, ion implantation, testing, sorting, and probe stations. Computers,
consumer electronics, industrial control, automobile electronics, and network communications
are all examples of downstream uses in the semiconductor sector. An intriguing area to explore
is china's significant influence in the global semiconductor sector. What follows is an in-depth

analysis of the current and future state of the chinese semiconductor industry (trubin et al.,
2022).

*

¢ Dependent variable
» Competition with the u.s. for market leadership

When discussing the semiconductor business, the phrase "competition with the united states
for market leadership" is a word that is often used. This expression depicts the continuous battle
of ideas that has been going on between american and chinese firms about who would control
the largest semiconductor market in the world. The conflict has been going forth for quite some
time. National security, innovative capabilities, and geopolitical consequence are all possible
outcomes that might occur as a result of this rivalry. Commercial success and market share are
only the tip of the iceberg when it comes to this battle. Throughout the history of the
semiconductor business, the united states of america has maintained its position at the forefront
of the sector. This may be attributed, in large part, to the country's highly developed research
and development infrastructure, its technical dominance, and its ownership over critical
intellectual property. China, on the other hand, has made an effort to lessen its reliance on
suppliers from other countries by enacting stringent national regulations and investing
resources in the development of domestic capability. Therefore, this is due to the fact that china
is cognisant of the strategic importance of semiconductors. The competition encompasses a
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wide range of diverse areas, all of which involve developments in supply chain management,
fabrication technology, and chip design. The pursuit of market domination in semiconductors
by both countries implies a more substantial shift in the balance of power in the sphere of global
technology. While both countries are striving towards the objective of controlling the future of
innovation and economic effect, the pursuit of doing so marks a more significant change
(burkacky et al., 2022).

«+ Factor

= High domestic demand

= The entire amount of all purchases of goods and services made by people, corporations,
and governments in a particular nation, or that would be made if such items and services
were available: saw an increase, a growth, or a decrease in demand within the country.
The term "high domestic demand" refers to the robust and growing demand for
semiconductors that exists inside the internal market of a nation. This need is being satisfied
by china's fast expanding technology sectors, which include consumer electronics,
telecommunications (especially 5g), artificial intelligence, electric automobiles, and
industrial automation. These industries are among the most quickly rising in the world. Due
to the fact that china is the largest producer of electronic devices in the world, it consumes
a significant portion of the global semiconductor manufacturing. Due to the fact that local
demand is so strong, the country has every motive to improve its supply chains, expand its
domestic semiconductor industry, and reduce the amount of semiconductors that it gets
imported. The fulfilment of this demand on a local level is beneficial to both the growth of
the economy and the efforts of the country to achieve technological self-sufficiency.
China's investments and expansions of its semiconductor capabilities are driven by large
local demand, which is also a strategic motive. As a consequence, china is making those
investments and expanding its capabilities (park, 2023).

¢ Relationship between high domestic demand and competition with the u.s. for market
leadership

The us and china are in a fierce battle for control of the semiconductor industry, and china's
growing demand is a big part of this fight. China is strategically weak because it relies on chips
from other nations and is the biggest consumer of semiconductors in the world. New fields like
artificial intelligence, consumer electronics, electric cars, and fifth-generation wireless
networks (5g) are pushing this forward. Because of this reliance, it is very important to create
a strong local semiconductor ecosystem that can satisfy the needs of the home market without
help from suppliers in the us or its partner nations. The united states of america, on the other
hand, has been the clear leader in the semiconductor industry for a long time. This is because
the nation can make cutting-edge items, has stronger manufacturing capabilities, and knows
how to use important technology. China is spending a lot of money on its own semiconductor
business to close the technology gap and become self-sufficient. The quickly rising demand in
the nation is what is driving these investments. China's desire to compete directly with the
united states is stronger now that there is more demand in the country. This is good for national
security and the economy. As a result, research, investment, and the development of talent in
china all happen faster. China's chip aspirations are driven by strong domestic demand, but
they also make the country's geopolitical war with the us for global market and technical
domination much more important (grimes & du, 2022).

Consequently, the researcher developed the following hypothesis to examine the correlation
between high domestic demand and competition with the u.s. for market leadership.
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“hoi: there is no significant relationship between high domestic demand and competition
with the u.s. for market leadership.”

“h;: there is a significant relationship between high domestic demand and competition with
the u.s. for market leadership.”

Table 2: Hy ANOVA Test

ANOVA
Sum
Sum of Squares | df | Mean Square F Sig. |
Between Groups 39588.620 [ 257 5625.517 | 882.295 | .000
Within Groups 492770 | 412 6.376
Total 40081.350 | 669

This investigation will provide substantial outcomes. The f statistic is 882.295, accompanied
with a p-value of .000, which is below the .05 significance threshold. The hypothesis posits
that “h;: there is a significant relationship between high domestic demand and competition
with the u.s. for market leadership.’The alternative hypothesis is validated, whereas the null
hypothesis is rejected.

9. Discussion

The semiconductor industry is a major contributor to global gdp and a source of technological
expertise, as shown by the survey findings. The goal is to make sure everyone knows how
important this location is. The technological gap between china and the us is narrowing
significantly as a result of china's increasing investment in semiconductor research and
productivity. This is supported by the results. This fad is making me happy. Having access to
foreign technology greatly impacts this development, which might have positive or negative
consequences. Producing state-of-the-art semiconductors has become more challenging for
china as a result of recent export restrictions and penalties. The government has responded by
stepping up its own research efforts and developing domestic alternatives. China has a rich
history of importing technology, which has allowed it to thrive in the semiconductor industry.
Another indicator of the ferocity of the two economies is the geopolitical struggle for global
dominance between the united states and china. The united states and china are engaged in a
fierce sales war in this industry. When it comes to innovative ideas, cutting-edge design, and
the most important parts of the semiconductor supply chain, the us is still unrivalled. This is
valid notwithstanding the fact that these regions may now be occupied by other nations.
However, there is no guarantee of success; much relies on the locations of the component
factories, most notably in south korea and taiwan. The growing tensions in the asia-pacific
region have brought this debate to light. In contrast, the chinese government is quite supportive
of long-term planning. A more flexible and self-sufficient semiconductor ecosystem may be
the result of this approach. New rivals may force changes to the global supply chain, according
to this study's findings. Based on their analysis of the evidence, this is the correct conclusion.
As aresult, two ecological systems with utterly distinct characteristics may emerge. The united
states and its allies may occupy one ecosystem, while china's domestic manufacturing
capabilities can occupy the other. Even though supply chain fragmentation might make chains
safer for everyone, it could also hinder cross-border collaboration and information sharing.
Global innovation might be slowed down by this. A good or bad result could result from this.
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The major aims of this research were to find out how fast china's semiconductor industry is
growing and how the nation is becoming more competitive with the us. The chinese
government has spent a lot of money on education, research, and infrastructure in an effort to
cut down on its reliance on technology imports, most of which come from the us. The nation
is on pace to reach its aim of becoming globally competitive and self-sufficient because of
strong local demand. This is one of the reasons why the nation was able to reach its goal. This
ambition is likely one of the main reasons for the big rise. The findings of this study indicate
that local demand for semiconductors in china is influenced by the geopolitical tensions
between the us and china. This statement is certainly supported by the rising demand for
semiconductors in china. Both nations need to retain a tight control over the semiconductor
sector in order to achieve their economic and national security objectives at the same time.
Because of the developments outlined above, new centres of innovation are popping up all over
the world. China's attempts to catch up with other nations are also changing how products move
throughout the globe. This will happen no matter what, even if the us stays the top country for
making semiconductors, protecting intellectual property, and making difficult things.
Ecosystems that are actively working against one other may have a big impact on the future of
the semiconductor sector. The current predicament is caused by problems between
governments, problems with the supply chain, and ongoing bans on exports. If polarisation
continues, this battle might have a big effect on economic policy, international cooperation,
and the flow of fresh ideas for the future.

10. conclusion
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