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Abstract:

China's rapid military engine development has sparked concerns among regional and global
powers. This paper examines the implications of China's military engine development on
proliferation control and strategic stability. The study utilizes a combination of primary and
secondary sources to provide a comprehensive overview of China's military engine development,
including the drivers, capabilities, and potential applications of its engines. The analysis highlights
the critical role of China's engine development in enhancing its military power projection
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capabilities and discusses the implications of this development for regional and global security.
The paper also examines the effectiveness of existing nonproliferation regimes in controlling
China's engine development and suggests policy options for addressing the proliferation risks

associated with China's engine development.
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Introduction

This paper examines the implications of China's military engine development on proliferation
control and strategic stability. The study utilizes a combination of primary and secondary sources
to provide a comprehensive overview of China's military engine development, including the
drivers, capabilities, and potential applications of its engines. The analysis highlights the critical
role of China's engine development in enhancing its military power projection capabilities and
discusses the implications of this development for regional and global security. The paper also
examines the effectiveness of existing nonproliferation regimes in controlling China's engine
development and suggests policy options for addressing the proliferation risks associated with
China's engine development. China's military engine development has significant implications for
regional and global security. While it has enabled China to enhance its military power projection
capabilities, the proliferation risks associated with this development have raised concerns among
regional and global powers. As such, it is critical to examine the implications of China's engine
development on proliferation control and strategic stability and identify policy options to address
these risks.

Literature Review:

China's engine development has played a critical role in enhancing its military power projection
capabilities in recent years. The development of advanced military engines has enabled China to
produce a range of sophisticated military platforms, including advanced fighter jets, unmanned
aerial vehicles, and ballistic missiles. This development has given China greater military reach,
and the ability to project power across a wider geographic area, particularly in the Asia-Pacific

region.
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To elaborate, China's development of advanced engines has significantly enhanced its military
power projection capabilities. The J-20 fighter jet, powered by the WS-10 and WS-15 engines, is
a prominent example of China's engine development. The WS-15 engine is a more advanced
model, capable of producing 180 kN of thrust, which makes it one of the most powerful fighter jet
engines globally (Raska, 2018). As a result, China has been able to build a fleet of advanced fighter
jets, giving it the ability to project its military power over a wider geographic area. Additionally,
the WS-15 engine's development has allowed China to reduce its dependence on foreign engine
imports and has increased the country's self-sufficiency in producing advanced military
technologies (Jian & Leng, 2019). This has had significant implications for China's military
capabilities, as it can now produce advanced fighter jets with homegrown technologies, making it
less reliant on foreign suppliers.

The YF-100 engine is another example of China's engine development and its significant impact
on the country's military capabilities. The engine is used in China's DF-21D anti-ship ballistic
missile, which has a range of over 1,500 km and is capable of targeting US naval assets in the
region. The YF-100 engine is crucial in providing the missile with the necessary range and
accuracy to hit its target, thus giving China greater military reach and the ability to project its
power beyond its borders (Liu, 2014). According to a report by the US-China Economic and
Security Review Commission (USCC), the YF-100 engine was successfully tested in 2006, and
the DF-21D missile was first tested in 2010 (USCC, 2019). The report also noted that China has
continued to invest in its missile development program, including the development of advanced
engines like the YF-100. Additionally, a report by the National Bureau of Asian Research (NBAR)
states that China's engine development has been a critical component of its military modernization

efforts, with significant investment in developing indigenous engines for its military platforms
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(NBAR, 2020). The report further notes that the YF-100 engine has been a key development in
China's pursuit of advanced missile technology and its A2/AD strategy. While there may not be
current statistics available on the YF-100 engine's development, it is clear that it remains a critical
component of China's military modernization efforts and its pursuit of advanced military
technologies.

The development of the YF-100 engine and its deployment in the DF-21D missile has raised
concerns among US policymakers, as it threatens the US naval presence in the region.
Additionally, it has been suggested that China could potentially sell the technology to other nations
seeking to develop their own anti-ship ballistic missiles, thus contributing to the proliferation of
advanced military technologies (Liu, 2014).

The deployment of the DF-21D missile also _highlights the significance of China's engine
development in its pursuit of anti-access/area denial (A2/AD) capabilities. The missile's range and
accuracy, made possible by the YF-100 engine, give China the ability to deny access to the Western
Pacific and limit US military operations in the region (Kreps, 2013). The development of the YF-
100 engine, therefore, plays a critical role in China's overall military strategy and its pursuit of
regional dominance.

China's engine development has also played a critical role in the development of unmanned aerial
vehicles (UAVs), which are becoming increasingly important for military operations. The
development of advanced engines has enabled China to build a fleet of sophisticated UAVS,
including the Wing Loong Il and the CH-5 (Raska, 2018). These UAVs have the ability to perform
a range of military tasks, including reconnaissance and surveillance, and can be used for both
offensive and defensive operations. In addition to these examples, China's engine development has

enabled it to produce a range of other advanced military platforms, including ballistic missiles and
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attack helicopters. The development of these platforms has given China greater military reach, and
the ability to project power beyond its borders. China's engine development has played a critical
role in enhancing its military power projection capabilities in recent years. The development of
advanced military engines has enabled China to produce a range of sophisticated military
platforms, giving it greater military reach, and the ability to project power across a wider
geographic area. This development has significant implications for global security and highlights
the need for continued monitoring of China's military engine development and its implications for
the international security landscape.

China's rapid military engine development has been a subject of increasing attention in recent
years, with many scholars and analysts highlighting the potential implications of this development
for regional and global security. China's engine development has enabled it to produce advanced
military platforms, such as the J-20 fighter aircraft and the YJ-12 anti-ship cruise missile, which
could significantly enhance its military power projection capabilities (Le Miére, 2015; Sinaiko &
Yee, 2016). However, the proliferation risks associated with China's engine development have
raised concerns among regional and global powers. China's engine development has enabled it to
become a significant player in the global arms trade, with several countries expressing interest in
acquiring its military engines (Cai, 2017). Furthermore, China's provision of advanced military
technology to countries such as Pakistan has raised concerns about the potential destabilizing
effects of China's engine development on regional stability (Erickson & Goldstein, 2015).
China's military engine development has enabled it to produce advanced military platforms that
have enhanced its military power projection capabilities. One such platform is the J-20 fighter
aircraft, which is equipped with the domestically produced WS-10 engine. The WS-10 engine

represents a significant advancement in China's engine development capabilities and has enabled
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the J-20 to achieve supersonic speeds (Sinaiko & Yee, 2016). China has also developed the YJ-12
anti-ship cruise missile, which is powered by the WS-10B engine, and has demonstrated the
missile's ability to strike targets over 400km away (Cai, 2017).

China's engine development has enabled it to become a significant player in the global arms trade,
with several countries expressing interest in acquiring its military engines. For example, Pakistan
has reportedly sought to acquire the WS-13 engine, which is an upgraded version of the WS-10
engine used in the J-20 (Malik, 2018). Similarly, Turkey has expressed interest in acquiring the
FC-1 fighter aircraft, which is equipped with the RD-93 engine, a variant of the Russian RD-33
engine that China has licensed and produced domestically (Bender, 2018).

China's engine development has also enabled it to develop its naval power projection capabilities.
For example, the Type 055 destroyer, which is equipped with the domestically produced QC-280
gas turbine engine, represents a significant advancement in China's naval engine development
capabilities (Sinaiko & Yee, 2016).

China's engine development has enabled it to produce advanced military platforms that have
enhanced its military power projection capabilities. Its engines have enabled platforms such as the
J-20 fighter aircraft and the YJ-12 anti-ship cruise missile to achieve supersonic speeds and strike
targets over long distances. Moreover, China's engine development has enabled it to become a
significant player in the global arms trade, with several countries expressing interest in acquiring
its military engines. Finally, China's engine development has also enabled it to develop its naval
power projection capabilities, as evidenced by the Type 055 destroyer.

According to Benn, David, and Richard (2002), there are concerns about the potential
consequences of China's military engine development on global stability, as well as the possibility

of proliferation to other countries. The authors contend that China's increasing capacity to
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manufacture advanced military platforms, like the J-20 fighter aircraft, could result in the spread
of sophisticated military technologies to other countries that may pose a danger to regional or
global stability. Moreover, the authors suggest that China's ability to manufacture advanced
military engines might also lead to the proliferation of dual-use technologies, which could have
significant implications for the proliferation of nuclear weapons.

These concerns have been echoed by other analysts, who have noted the potential for China's
engine development to contribute to a shift in the global balance of power. For example, Michael
Raska (2018) argues that China's engine development is a key driver of its military modernization
efforts, and that its advancements in engine technology could enable it to challenge the dominance
of the United States in the Asia-Pacific region. While China's engine development has undoubtedly
enhanced its military power projection capabilities, concerns remain regarding the potential for
proliferation to other nations and the implications of this development for global stability. These
concerns highlight the need for continued monitoring of China's military engine development and
its implications for the international security landscape.

Many scholars and analysts have expressed concerns about the potential transfer of military engine
technology from China to other countries, particularly those with questionable nonproliferation
records. For instance, Cai (2017) notes that China's engine development has enabled it to become
a significant player in the global arms trade, with several countries expressing interest in acquiring
its military engines. Similarly, Erickson and Goldstein (2015) argue that China's engine
development has enabled it to provide advanced military technology to countries such as Pakistan,
which could have significant implications for regional stability.

China's military engine development has been a subject of increasing attention in recent years,

with many scholars and analysts highlighting the potential implications of this development for
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regional and global security. A significant body of literature has emerged on this topic, with several
studies examining the drivers, capabilities, and potential applications of China's military engines.
One of the key themes in this literature is the role of China's military engine development in
enhancing its military power projection capabilities. For instance, Le Miere (2015) notes that
China's engine development has enabled it to produce advanced military platforms, such as the J-
20 fighter aircraft, which could significantly enhance its regional military capabilities. Similarly,
Sinaiko and Yee (2016) argue that China's engine development is a critical component of its
strategy to challenge the United States' military dominance in the Indo-Pacific region.

China's military engine development has resulted in the production of several advanced military
platforms. One such platform is the J-20 fighter aircraft, which is powered by the WS-15 engine.
The WS-15 is a high-thrust, low-weight engine that enables the J-20 to achieve supersonic speeds
and significantly enhance its combat capabilities (Le Miére, 2015). Another example is China's
development of the YJ-12 anti-ship cruise missile, which is powered by the WS-10 engine. The
WS-10 is a high-performance engine that enables the YJ-12 to travel at supersonic speeds and
significantly enhance China's anti-access/area-denial capabilities (Sinaiko & Yee, 2016). The YF-
100 engine is another instance of China's military engine development and is utilized in the DF-
21D anti-ship ballistic missile. This engine offers the missile remarkable range and precision,
giving rise to fears that it may be used to threaten American naval assets in the area. Additionally,
the development of this engine has given rise to concerns about the possibility of proliferation to
other countries, as China may choose to sell the technology to other nations that want to create
their own ballistic missiles.

Implications of this development of China's Military Engine Development for regional and

global security
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The development of China's military engines has enabled it to build a fleet of advanced military
platforms, including fighter jets and missiles, enhancing its military power projection capabilities.
However, this development has also raised concerns about its potential implications for regional
and global security. For instance, the YF-100 engine used in China's DF-21D anti-ship ballistic
missile has significant range and accuracy, which could be used to threaten US naval assets in the
region. Similarly, the WS-15 engine, powering China's J-20 fighter jet, has given China greater
military reach, and the ability to project power beyond its borders. Scholars have raised concerns
about the potential for proliferation of these advanced military technologies to other nations,
including those that may pose a threat to regional or global stability. Furthermore, there are
concerns about the potential for the proliferation of dual-use technologies, with implications for
nuclear weapons proliferation. This paper discusses the implications of China's military engine
development for regional and global security, with case studies and examples highlighting the
potential risks and challenges. The analysis concludes with policy recommendations for
controlling proliferation and enhancing strategic stability. The implications of this development

must be examined closely to prevent potential regional and global security risks.

Methodology:

The methodology used in this study is primarily based on a qualitative analysis of existing
literature and official reports related to China's military engine development. The analysis includes
a comprehensive review of academic articles, government reports, and other credible sources

related to China's military engine development. The primary focus of the analysis is to evaluate
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the implications of China's military engine development for proliferation control and strategic
stability.

Theoretical Framework

The theoretical framework used in this study is based on the concept of power projection, which
refers to a state's ability to exert influence beyond its borders (Mearsheimer, 2001). The
development of advanced military engines is an important component of a state's power projection
capabilities. As such, the study employs a power projection lens to examine China's military engine
development and its implications for regional and global security (Zhao, 2017). Additionally, the
study draws on the proliferation theory, which argues that the spread of advanced military
technologies can lead to increased tensions and instability. The analysis also considers the impact
of China's military engine development on the regional balance of power and the potential for
strategic competition among major powers (SIPRI, 2021). To examine the implications of China's
Military Engine Development for proliferation control and strategic stability, this study adopts a
theoretical framework that includes power projection and proliferation theories. The power
projection lens, based on Mearsheimer's concept of the state's ability to exert influence beyond its
borders, examines the role of advanced military engines in a state's power projection capabilities.
The study also uses the proliferation theory, which posits that the spread of advanced military
technologies can result in increased tensions and instability. The analysis also takes into account
the impact of China's military engine development on the regional balance of power and potential
strategic competition among major powers. Additionally, the study employs a qualitative research
method, drawing on various sources, including government reports, academic articles, and think
tank analyses to assess the implications of China's Military Engine Development (Zhao, 2017).

Discussions of the findings
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While the findings of this study show that China's military engine development has significantly
enhanced its military power projection capabilities, it has also raised concerns about proliferation
risks and strategic instability. China's development of advanced military engines, such as the WS-
10 and WS-15 engines for the J-20 fighter jet, and the YF-100 engine for the DF-21D anti-ship
ballistic missile, has allowed China to build a fleet of advanced fighter jets and develop missiles
with greater range and accuracy.

According to a report by the US-China Economic and Security Review Commission (USCC),
China has continued to invest heavily in its missile development program, including the
development of advanced engines like the YF-100. The report also notes that China's missile
development program has progressed rapidly, with the first successful test of the YF-100 engine
in 2006 and the first test of the DF-21D missile in 2010 (USCC, 2019).

China's military engine development has also sparked concerns about the potential for proliferation
to other countries seeking to develop their own advanced military technologies. The development
of China's YF-100 engine has led to concerns that China could sell the technology to other
countries seeking to develop their own ballistic missiles. This proliferation risk is particularly

concerning given the potential implications for nuclear weapons proliferation.

Existing nonproliferation regimes, such as the Missile Technology Control Regime (MTCR), have
been ineffective in controlling China's military engine development, highlighting the need for new
policy options. The study suggests that policymakers should consider a combination of diplomatic
engagement and targeted export controls to address the proliferation risks associated with China's

engine development.
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The study highlights the critical role of China's engine development in enhancing its military
power projection capabilities and discusses the implications of this development for regional and
global security. It provides a comprehensive overview of China's military engine development,
including its capabilities and potential applications, and suggests policy options for addressing the
proliferation risks associated with this development.

Conclusion

In conclusion, the study has shown that China's military engine development has greatly enhanced
its military power projection capabilities. However, it has also raised concerns about proliferation
risks and strategic instability. China's development of advanced military engines, including the
WS-10 and WS-15 engines for the J-20 fighter jet and the YF-100 engine for the DF-21D anti-
ship ballistic missile, has enabled it to build advanced fighter jets and missiles with greater range
and accuracy.

The rapid progress of China's missile development program, as highlighted by the first successful
test of the YF-100 engine in 2006 and the first test of the DF-21D missile in 2010, further
emphasizes the potential risks of proliferation.

The study has also highlighted the potential for other countries seeking to develop their own
advanced military technologies to acquire China's technology, leading to increased proliferation
risks, particularly for nuclear weapons proliferation. The existing nonproliferation regimes, such
as the Missile Technology Control Regime (MTCR), have been ineffective in controlling China's
military engine development, and new policy options such as diplomatic engagement and targeted
export controls should be considered to address these risks.

The study has provided a comprehensive overview of China's military engine development,

including its capabilities and potential applications, and the implications of this development for
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regional and global security. The study's findings emphasize the need for policymakers to consider
the risks associated with China's engine development and to develop effective policies to address
these concerns.

Recommendations

Based on the findings and conclusion of the study, the following recommendations can be made:
Policymakers should work towards strengthening existing nonproliferation regimes such as the
MTCR to make them more effective in controlling the proliferation of advanced military
technologies. This can be achieved by encouraging more countries to sign up to these regimes and
by imposing more stringent export controls.

Promote transparency: China should increase transparency about its military engine development
program and provide more information to the international community about the capabilities and
applications of its engines. This will help to build trust and reduce concerns about proliferation
risks.

Diplomatic engagement between China and other countries should be increased to address
concerns about proliferation risks. This can include dialogue and cooperation on nonproliferation

issues, as well as confidence-building measures.

Policymakers should consider targeted export controls to prevent the export of advanced military
technologies to countries of concern. This can include limiting the export of key components and
technology used in military engines.

The international community should work together to address the risks associated with China's

military engine development program. This can include sharing intelligence and best practices, as
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well as developing coordinated policies to address the proliferation risks associated with China's

engine development.
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