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ABSTRACT

China’s military-civil fusion (MCF) strategy has played a key role in modernizing
China’s economy and military from the Deng Xiaoping to Xi Jinping eras and is now
being relied on even more with achieving China’s national rejuvenation of establishing a
fully developed country with a world-class military by 2049. This thesis seeks to examine
the underlying factors driving China’s MCF strategy. This research concluded that
China’s MCF strategy was highly reinforced by China’s geostrategic security concerns,
state-directed industrial policy, and foreign technology transfers. Deng’s and Hu Jintao’s
relatively benign threat assessments allowed them to focus more on legacy domestic
policies that made China prosperous, while Jiang Zemin and Xi, on the other hand, faced
multiple security pressures, which drove them to seek dual-use technologies from the
high-tech private sector for military applications. This thesis also conducted a case study
on China’s artificial intelligence (Al) development strategy, which revealed that China’s
Al strategy was also driven in large part by geostrategic concerns. However, an equal
driving force was China’s local governments as they competed against other cities in the
hopes of constructing advanced cities filled with high-tech enterprises and savvy

entrepreneurs.
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I. INTRODUCTION

A. MAJOR RESEARCH QUESTION

China’s Military-Civil Fusion (MCF) strategy has been credited with rapidly
transforming China into becoming a global leader economically, technologically, and
militarily over the past four decades. Theoretically, MCF is beneficial as it promotes the
cross-pollination of resources, personnel, and know-how to flow seamlessly between the
military and commercial sectors, thereby increasing efficiency and innovation. Previous
Chinese leaders—Mao Zedong, Deng Xiaoping, Jiang Zemin, and Hu Jintao—have
promoted MCF to boost military and economic modernization. China’s current President
and General Secretary of the Chinese Communist Party (CCP), Xi Jinping, recognized
MCF’s importance towards achieving China’s dream of national rejuvenation, and has
elevated MCF into China’s upper echelons of national strategies such as Made in China
2025 (MIC 2025), the 2017 New Generation Artificial Intelligence Development Plan
(AIDP), and the People’s Liberation Army’s (PLA) modernization plans to become a
world-class military by 2049.1

China’s MCF strategy has garnered a lot of attention from observers around the
world as its economy and military have rapidly surpassed other advanced industrialized
nations. From Deng’s Reform and Opening in 1978 to 2013, China’s economy grew from
accounting for 1% of global trade, to surpassing the United States (U.S.) as the world’s
largest trading nation.2 China’s sustained, rapid economic growth was a welcome
contribution to the global economy as many of the world’s top multinational corporations
(MNCs) exported most of their factories onto Chinese soil. However, what has caught the
world off guard was China’s military rise, where the PLA leapfrogged decades of research

and innovation, and caught up with West, and in many ways superseded it with new

I Richard A. Bitzinger, “China’s Shift from Civil Military Integration to Military Civil Fusion,” Asia
Policy 16, no. 1 (January 2021): 12-22.

2 Mark Wu, “The ‘China, Inc.” Challenge to Global Trade Governance,” Harvard International Law
Journal 57, n0.2 (Spring 2016): 261-62, https://harvardilj.org/wp-content/uploads/sites/15/
HLI210 crop.pdf.



weapons systems and equipment. Now that China has caught the world’s attention, political
leaders as well as commercial enterprises have found it challenging to confront China’s

MCEF strategy as it is difficult to decipher which activities are illicit and which are not.

The research question underpinning this thesis is: What were the main drivers of
China’s MCF strategy that has caused it to vastly enhance its economy and military? And
secondly, how effective were those drivers in sustaining growth in both domains? This
thesis will begin with a comparative analysis of MCF under China’s leaders—beginning
with Deng, Jiang, Hu, and culminating with Xi—to provide a more nuanced understanding
about the various MCF drivers throughout the different eras of China’s leadership. This
thesis will primarily examine three prominent MCF drivers—geostrategic competition and
security concerns, the role of state intervention and domestic policy, and the reliance of
foreign technology transfer. In addition, a separate case study in the following chapter will
examine China’s Artificial Intelligence (AI) development strategy, to figure out whether
or not the three selected drivers for MCF played a prominent role towards the growth of

one of the fastest growing dual-use technologies.

B. RESEARCH SIGNIFICANCE

China’s MCF strategy has accelerated the development of China’s defense
capabilities by absorbing dual-use technologies from China’s commercial and private
enterprises. China’s MCF strategy is not only significant for policy makers and political
leaders to consider, but also for civilian organizations such as businesses and universities.
China’s ability to attract and pilfer foreign-based dual-use technology has contributed in
large part to China’s economic dominance in global markets as well as its ability to project
its national interests through enhanced defense capabilities. Evron’s article, “China’s MCF
and Military Procurement,” conveys how China’s MCF strategy has caused global alarm,
especially within the U.S’s Defense of Department wherein it included China’s MCF
strategy for the first time in its 2019 annual report on China’s military modernization.3

Ding, during a 2017 U.S.-China Economic and Security Review Commission testimony,

3 Yoram Evron, “China’s Military-Civil Fusion and Military Procurement,” Asia Policy 16, no.1
(January 2021): 41, https://doi.org/10.1353/asp.2021.0002.
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asserts that China’s pursuit of Al “will fundamentally alter the character of warfare,
ultimately resulting in a transformation from today’s ‘informatized’ ways of warfare to
future ‘intelligentized’ warfare”—which refers to the implementation of autonomy,
machine-learning, and AI with weapon systems.# Therefore, in order to maintain
America’s dominance in military affairs and ensure China does not leapfrog the West in
the development of emerging technologies, the U.S. government and its allies will have to
find ways to mitigate China’s attempts at obtaining its intellectual property (IP) without

stoking tensions.

Protecting American technology and IP needs to be taken seriously because if not,
China has shown that it has been effective at procuring proprietary information through
various means—cyber-attacks, commercial joint-ventures (JV), and academic talent
programs—to leapfrog years of research and development (R&D) and challenge America
both economically and militarily. In China’s Quest for Foreign Technology: Beyond
Espionage, Sutter reveals “that the total theft of U.S. IP and trade secrets accounts for
between $225 billion and $600 billion a year,” of which many suspect China accounts a
large majority of.5 In response, Washington cautioned companies like Microsoft and
Google in collaborating with their China-based counterparts, even advocating for
decoupling from them.® Other advanced industrialized nations have experienced similar
problems wherein China’s commercial enterprises pilfered indigenous innovations that
were later found to be reverse engineered into other commercial or defense-related
products. Washington fears that the stolen IP provided to the PLA—as promoted through
China’s MCF strategy—will chip away at American military preponderance and have

further implications as Beijing projects its newfound power further beyond its borders.

4 Jeffrey Ding, Deciphering China’s AI Dream (Oxford, UK: Centre for the Governance of Al, 2018):
13, https://www.thi.ox.ac.uk/wp-content/uploads/Deciphering_Chinas_AI-Dream.pdf.

5 Karen Sutter, “Foreign Technology Transfer Through Commerce,” in China’s Quest for Foreign
Technology: Beyond Espionage ed. William Hannas and Didi Kirsten Tatlow (New York: Routledge,
2021), loc 64 of 350, Kindle.

6 Elsa B. Kania and Lorand Laskai, “Myths and Realities of China’s Military-Civil Fusion Strategy,”
Center for New American Security (CNAS) Reports, last modified January 28, 2021, https://www.cnas.org/
publications/reports/myths-and-realities-of-chinas-military-civil-fusion-strategy.

3



Ever since Xi came to power in 2012, Beijing’s appetite to procure dual-use
advanced technology from the United States has grown increasingly aggressive despite
Beijing’s repeated claims of its peaceful rise. Even though MCF existed under China’s
previous regimes, MCF has particularly garnered more support under Xi as he hopes to
achieve his grand strategy of national rejuvenation.” Xi’s major domestic policies such as
the 13th and 14th Five-Year Plans (FYP), MIC 2025, the 2017 AIDP, have pushed China’s
commercial and defense industries to aggressively procure technical know-how from

abroad.

China’s MCEF strategy linked its quest to become a Science and Technology (S&T)
superpower with its desire to become a modern military that can fight and win wars. In
addition to China’s MCEF strategy, advancement in its Al capabilities have big implications
towards its commercial and defense posturing for the future. China’s 2017 AIDP states
that, “Al has become a new focus of international competition. Al is a strategic technology
that will...enhance national competitiveness and protect national security.”8 Al is believed
to provide military spin-off capabilities in aerospace, missile technology, space, unmanned
vehicles, and surveillance, and as well as contribute towards smart city infrastructure
apparatuses, automated driving, medical diagnosis, and voice recognition.? China’s rapid
development in these emerging technologies reveals China’s growing capability to wean
itself off of foreign technology transfers with the enhancement of indigenous innovation,
and China’s desire to use of technologies to project its power domestically and

internationally.

7 Xinhua News Agency (translated by Etcetera Language Group, Inc), “Proposal of the Central
Committee of the Chinese Communist Party on Drawing Up the 14th Five-Year Plan for national
Economic and Social Development and Long-Range Objectives for 2030,” Center for Security and
Emerging Technology (CSET), Last modified December 7, 2020, 83, https://cset.georgetown.edu/wp-
content/uploads/t0237 5th_Plenum_Proposal EN-1.pdf

8 New America (translated by Graham Webster, Rogier Creemers, Paulo Triolo, and Elsa Kania), “Full
Translation: China’s ‘New Generation Artificial Intelligence Development Plan’ (2017)” New America, last
modified August 1, 2017, https://www.newamerica.org/cybersecurity-initiative/digichina/blog/full-
translation-chinas-new-generation-artificial-intelligence-development-plan-2017/

9 Ding, Deciphering China’s Al Dream, 21.



C. BACKGROUND AND LITERATURE REVIEW

Selected literature will examine academic debates on the role China’s MCF strategy
had under previous leaders from Deng Xiaoping to Xi Jinping towards the development of
China’s economy, military, and emerging technologies such as Al. Al was selected as a
case study because it is an emerging technology that possesses dual-use capabilities in both
the commercial and defense sectors. The following literature review will help answer major
research questions mentioned in this thesis by highlighting key drivers of MCF and how
the strategy has paid dividends towards China’s overall economic and military growth. The
first MCF driver examined will revolve around geostrategic concerns—namely China’s
threat assessment of its security environment; the second MCF driver observes China’s
state intervention—in the form state-directed industrial policy; and the third MCF driver
features a more global trends in foreign cooperation—measuring China’s reliance of

foreign technology transfer, and attracting foreign talent.

1. Deng’s MCF Agenda

China’s MCF efforts under Deng Xiaoping (1978—1992) was guided by the mantra
of “hiding its capabilities and bide its time,” as he took advantage of the relatively benign
security environment—achieved through rapprochement with both the United States and
Japan in the 1970s—and focused on building China’s economy.!0 Deng was responsible
for shifting China away from the Mae era pursuit of expensive strategic and conventional
weapons systems, towards a revitalization of S&T infrastructure that was ravaged during
Mao’s Cultural Revolution. ! This restructuring of the economy saw the defense industry’s
civilian production grow from less than 10% in 1978, to account for around 80% by the
late 1990s, where according to Bitzinger, China’s defense industries produced “70% of all

taxicabs, 20% of all cameras, and around 65% of all motorcycles” by the mid-1990s.12

10 Avery Goldstein, “China’s Grand Strategy under Xi Jinping: Reassurance, Reform, and
Resistance,” International Security 45, no. 1 (2020): 165, https://doi.org/10.1162/isec_a_00383.

1 yifei Sun, “China’s National Innovation System in Transition,” Eurasian Geography and
Economics 43, no. 6 (May 2013): 480-81, https://doi.org/10.2747/1538-7216.43.6.476.

12 Bitzinger, “China’s Shift from Civil Military Integration to Military Civil Fusion,” 13—14; and Tai
Ming Cheung, Fortifying China: The Struggle to Build a Modern Defense Economy (Ithaca: Cornell Press
University, 2013), 6, Proquest.



Following along the lines of developing China’s national economy, Deng launched his
signature MCF policy, the 863 Program, which sought to promote R&D in strategic S&T
fields such as aerospace, lasers, opto-electronics, semiconductors, and new materials for
commercial applications—as opposed to technologies solely for military application as was

under Mao Zedong. 13

As China opened itself up to the global economy—accredited to Deng’s 1978
Reform and Opening—it was followed by years of rapid economic growth as more
attention was given towards economic growth and away from the Cold War military build
up strategy. In guiding China towards industrialization, Deng downsized the PLA and
reassigned approximately 50% to 66% of the defense industry to work in the commercial
sectors.14 However, even as Deng focused more of his attention towards liberalizing
China’s economy, he was still able to procure critical weapon systems and equipment from
the United States as it acted as a buffer against the Soviet Union’s expansion. Kania and
Wood explains that beginning in 1981, the Reagan Administration engaged in extensive
foreign military sales to China providing “avionics packages, anti-submarine warfare
(ASW) torpedoes, and gas turbine engines that were used by the PLA Navy.”!5 Due to
normalized U.S.-China relations and lax export controls, China was also able to acquire
dual-use technologies and manufacturing techniques that played key roles in growing its

defense and commercial sectors.

2. Jiang’s MCF Agenda

China under Jiang Zemin’s leadership (1992-2002) faced a geostrategic
environment different from Deng’s, fueled by growing hostilities from the West and
growing challenges in Cross Strait relations. Following the Tiananmen Massacre in 1989,
the West imposed strict arms and technology embargoes causing Beijing to begin looking

inwardly for indigenous production of advanced technologies and modern warfare

13 Bitzinger, 14.
14 Cheung, Fortifying China, 55.

15 Elsa Kania and Peter Wood, “The People’s Liberation Army and Foreign Technology,” in China’s
Quest for Foreign Technology: Beyond Espionage, ed. William Hannas and Didi Kirsten Tatlow (New
York: Routledge, 2021) loc 227 of 350, Kindle.
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equipment. 16 In addition, Beijing witnessed U.S. military preponderance during the First
Gulf War (1991), Bosnian War (1995), Taiwan Strait Crisis (1995), and Kosovo War
(1999), which galvanized China’s desire to modernize the PLA with advanced weaponry.17
China’s leaders in the late 1990s focused their efforts in forming China into a global
technological power as they realized the valuable spin-off capabilities S&T—particularly
strategic domains such as IT, space, and cyberspace—had towards military
modernization.!8 This realization prompted PLA modernization efforts to shift from

mechanized to informatized warfighting capabilities.

In the early 1990s, China’s defense industry and PLA were inept and inefficient, in
being able to confront its geostrategic concerns. Therefore, China’s central government
intervened in reforming China’s defense and military industrial sector. In 1998, China’s
military and defense industrial sectors underwent significant reforms that created a more
competitive and efficient system for weapons development and procurement. The one
major reform was the separation of the PLA-run General Arms Department (GAD) from
the Commission of Science, Technology, Industry for National Defense (COSTIND). !9
Jiang’s reforms within the PLA’s leadership—such as the separation of the GAD and
CONSTIND—removed institutional barriers that had previously hindered China’s military
modernization efforts towards informatization.20 According to McReynolds and
Mulvenon, Jiang’s emphasis on informatization “took on not only programmatic but

political dimensions, with major implications for the distribution of power, financial

16 Samir Abas, “China’s Military Modernization: The Growth of Domestic Defense Industries,” The
Journal of Defense and Security 5, no. 2 (2015): 146, Proquest.

17 Alex Stone, and Peter Wood, China’s Military-Civil Fusion Strategy: A View from Chinese
Strategists, China Aerospace Studies Institute (Montgomery, AL: CASI, 2020), 22,
https://www.bluepathlabs.com/uploads/1/1/9/0/119002711/chinas_military civil fusion_strategy-
_full final.pdf.

18 Ryan Fedasiuk, Jennifer Melot, and Ben Murphy, Harnessed Lighting: How the Chinese Military is
Adopting Artificial Intelligence (Washington, DC: Center for Security and Emerging Technology (CSET)
2021), 4, https://cset.georgetown.edu/wp-content/uploads/CSET-Harnessed-Lightning.pdf.

19 James Mulvenon and Rebecca Samm Tyroler-Cooper, “China’s Defense Industry on the Path of
Reform, ” (Washington, DC: U.S.-China Economic and Security Review Commission (USCC), 2009, 9.

20 joe McReynolds and James Mulvenon, “The Role of Informatization in the People’s Liberation
Army Under Hu Jintao,” in Assessing the People’s Liberation Army in the Hu Jintao Era, ed. Roy
Kamphausen, David Lai, and Travis Tanner (Carlisle, PA: U.S. Army War College Press, 2014), 225.
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resources, and personnel within the PLA, including for force reductions that were resisted

by elements of the PLA leadership.”2!

3. Hu’s MCF Agenda

China under Hu Jintao (2002-2012) continued to emphasize military technology
development, but to a larger scale with the announcement of “locate military potential in
civilian capabilities, and Military-Civil Fusion”—73 % F[&; (Yujun Yumin) and Z @&
(Junmin Ronghe)—during his 17th Central Party Congress report in 2007.22 The transition
from Jiang to Hu saw an even deeper fusion between civilian and military sectors as Hu
capitalized on China’s rapid economic growth in the early 2000s. China’s overall
geopolitical climate was mild compared to his predecessors, as the likelihood for conflict
was low. This allowed China’s commercial sector, especially in the S&T industries, to take
advantage of the shifts in globalization and experience accelerated growth where 55% of
China’s gross domestic product (GDP) in 2010 consisted of foreign trade—accounting for
both imports and exports.23 Additionally, China’s dramatic economic growth during this
timeframe witnessed China surpass Japan as the world’s largest trading partner in 2003,
and become the fourth largest economy in 2005.24 Due to Hu’s increased integration of
MCF, China’s defense industry was able to capitalize on the vast resources—financial

funding and highly educated talent pool—from the booming commercial sector.

Hu’s industrial policies—National Medium- and Long-Term Program (MLP) for
Science and Technology Development (2006-2020), 10th and 11th Five-Year Plans

(FYP)—cultivated deeper integration between China’s military, defense, commercial

21 McReynolds and Mulvenon, “The Role of Informatization in the People’s Liberation Army Under
Hu Jintao,” 225-26.

22 Stone and Wood, China’s Military-Civil Fusion Strategy, 23; and Daniel Alderman, Lisa Crawford,
Brian Lafferty, and Aaron Shraberg, “The Rise of Chinese Civil-Military Integration,” in Forging China’s
Military Might, ed. Tai-Ming Cheung (Baltimore: Johns Hopkins University Press, 2014), loc. 109 of 295,
Kindle.

23 Daniel M. Hartnett, “The ‘New Historic Missions’: Reflections on Hu Jintao’s Military Legacy,” in
Assessing The People’s Liberation Army in the Hu Jintao Era, ed. Roy Kamphausen, David Lai, and Travis
Tanner (Carlisle, PA: U.S. Army War College Press, 2014), 50.

24 jia Qingguo, “Close and More Balance: China-U.S. Relations in Transition,” in Rising China:
Power and Reassurance, ed. Ron Huisken (Canberra: The Australian National University Press, 2009), 26.
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sectors.2 These state-directed policies became a vital source of funding for S&T-related
innovation projects. The 863 Program, under the Hu administration, was large recipient of
government support, receiving 22 billion Renminbi (RMB), approximately four times the
amount allocated from 1985 to 2000.26 Along with this surge in state funding, the Hu era
saw a growth of high-tech R&D laboratories, which were responsible for providing cutting-
edge dual-use applications. By 2009 and 2010, China’s government had created 218 state
key laboratories and 232 state engineering technology research centers, which attracted 7.8
billion RMB in research funds, and employed 13,000 researchers and engineers working
on over 20,000 research topics.2” Hu’s 11th FYP—from 2006 to 2010—encouraged its
commercial enterprises to seek foreign technological know-how and repatriate it back

home—also referred to as technology transfer.28

4. Xi’s MCF Agenda

Just as Jiang’s elevated threat perception intensified the development of strategic
weapon systems, the same occurred under the Xi era (2012-present) with increased
maritime and territorial disputes, along with U.S. rebalancing efforts in the Indo-Pacific.29
In a reversal of Deng’s “hiding capabilities and biding time” approach, China under Xi’s
leadership has pursued more aggressive foreign policies driven by China’s national
rejuvenation.30 This grand strategy of national rejuvenation became central to Xi’s
domestic and foreign policies, wherein China wants to exert more of its influence in the
international system reflective of its growing economic and military strength. Xi’s attempts

at reforming the existing international order culminated with the launching of his two most

25 Richard A Bitzinger and J.D. Kenneth Boutin, “China’s Defense Industries: Change and
Continuity,” in Rising China: Power and Reassurance, ed. Ron Huisken (Canberra: The Australian
National University Press, 2009), 135; and Bitzinger, “China’s Shift from Civil Military Integration to
Military Civil Fusion,” 16.

26 Bitzinger, “China’s Shift from Civil Military Integration to Military Civil Fusion,” 16—17.
27 Alderman et al., “The Rise of Chinese Civil-Military Integration,” loc. 119.
28 Sutter, “Foreign Technology Transfer Through Commerce,” loc 64.

29 Tai-Ming Cheung, “Conclusions,” in Forging China’s Military Might, ed. Tai-Ming Cheung
(Baltimore: Johns Hopkins University Press, 2014), loc. 275 of 295, Kindle.

30 Aaron L. Friedberg, “The Sources of Chinese Conduct: Explaining Beijing’s Assertiveness,” The
Washington Quarterly 37, no. 4 (January 2015): 143, https://doi.org/10.1080/0163660X.2014.1002160.
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significant foreign policy projects—the Belt and Road Initiative (BRI) in 2013, and the

Asian Infrastructure Investment Bank (AIIB) in 2016.31

On the domestic front, Xi elevated MCF to a national-level policy in 2015, and
launched key initiatives such as MIC 2025 and the 2017 AIDP.32 These domestic
initiatives displayed Xi’s strategy of implementing a whole-of-society approach that
involved all branches of the PLA, defense SOEs, civilian research institutions, and
commercial enterprises to promote indigenous innovation for military spin-on capabilities.
While the formation of the BRI and AIIB were significant towards China’s rejuvenation,
further discussion about their roles within the framework of MCF are beyond the purview
of this thesis, and their examples were meant to show the overarching themes of Xi’s grand
strategy. Xi’s active participation in China’s MCF strategy has had a profound impact in
achieving national rejuvenation as China’s commercial and defense sectors have

modernized and been able to compete on the global stage.

In addition to his MCF initiatives, Xi also continued the legacy of other national
strategic initiatives that began prior to his era—the 2006—2020 Medium- and Long-Term
Defense Science & Technology Development Plan (MLP)—which was important in
fostering innovative research at Chinese universities, and S&T parks since.33 A deepening
of MCF development withing civilian research parks and universities accelerated under Xi,
whereby total government R&D expenditure grew by 350% between 2005 and 2015.34
These investments in China’s own indigenous R&D centers laid a foundation for Xi’s
aggressive future FYPs and MCF strategies. By 2016, Xi’s 13th FYP—from 2016 to
2020—elevated MCF to be a part of the China’s national strategy and influenced major

military reforms. The improved synergistic relationship between the PLA, defense SOEs,

31 Goldstein, “China’s Grand Strategy under Xi Jinping,” 182—87.

32 Bitzinger, “China’s Shift from Civil Military Integration to Military Civil Fusion,” 20; and Lorand
Laskai, “Civil-Military Fusion: The Missing Link between China’s Technological and Military Rise,”
Council on Foreign Relations, last modified January 29, 2018, https://www.cfr.org/blog/.

33 Cheung, Forging China’s Military Might, loc 4.

34 Helena Legarda, and Meia Nouwens, “China’s pursuit of advanced dual-use technologies,” The
International Institute for Strategic Studies, December 18, 2018, https://www.iiss.org/blogs/research-paper/
2018/12/emerging-technology-dominance
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commercial and civilian enterprises resulted in cost-effective and more efficient supply

chains in procuring military equipment.

S. Xi’s Al Agenda

When Google’s intelligent computer, AlphaGo, beat two of the world’s champions
in a game called Go—against South Korea’s Lee Sodel in 2016 and China’s Ke Jie in
2017—it proved to be a turning point in CCP leadership’s eyes of Al’s potential dual-use
capabilities on both the commercial and defense industries.35 Hannas and Chang, point out
that Al immediately became a national priority as China’s State Council on November 29,
2016, released its National Strategic Emerging Industry Development Project, which
included Al as a necessary technology for the “commercialization of neuromorphic
computing chips, intelligent robots and intelligent application systems.”3¢ Within the
following year, China invested additional financial and political support by sharply
increasing the number of Al colleges and academic research institutions, and amended the
2017 National Science Technology Innovation Programs to include Al as one of the
disciplines needed in order for China to reach its national development and modernization

ambitions.37

More significantly in 2017, China’s State Council issued a document titled “The
New Generation Al Development Plan” (AIDP).38 This plan signaled a national-level

development plan for Al to eventually become the world’s leader in Al by 2030.39 In
2019, China’s Ministry of Science and Technology (MOST) established 20 New

Generation Al Innovation Development Experimental Zones, which acted as innovation

35 Kai-Fu Lee, AI Superpowers: China, Silicon Valley, and the New World Order (New York: First
Mariner Books, 2021), loc 8 of 354, Kindle.

36 Hannas, and Huey-Meei Chang, “China’s ‘Artificial’ Intelligence,” in China’s Quest for Foreign
Technology: Beyond Espionage, ed. William Hannas and Didi Kirsten Tatlow (New York: Routledge,
2021) loc 187 of 350, Kindle.

37 Hannas, and Chang, loc 188.
38 Hannas, and Chang, loc 188.
39 Hannas, and Chang, loc 189.
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centers to recruit foreign experts, foster domestic talent, and convert S&T achievements

into commercial products.40

a. Domestic Development Policy: Foreign Tech Transfer and JVs

Most major U.S. technology companies such as Microsoft, Apple, Google, and
Amazon, have set up their Al R&D facilities in China, which have contributed to China’s
ability to access to foreign Al talent and resources. Microsoft stands out the most with its
Microsoft Research Asia (MSRA) which hosts more than 200 scientists and 300 visiting
scholars and students.#! Additional Microsoft associated R&D centers built in China are:
The National Engineering Laboratory for Brain-inspired Intelligence Technology and
Application which was co-founded by China’s tech firms Baidu and iFlytek; and Next
Generation Al Open Research and Education Platform, which collaborates with some of
China’s most prestigious universities such as Beijing University.42 Over the past two
decades, these collaborative efforts have developed China’s talent pool, as well as provided

opportunities for them in entrepreneurial or academic pursuits.

China’s military has been one of the main benefactors for MNCs conducting
business in China. Hannas argues that China’s Civil-Military Integration Department
within the Ministry of Industry and Information Technology (MIIT), has encouraged
China’s defense SOEs to leverage its relationship with China’s commercial sector in
obtaining dual-use technologies. The close relationship between MCF affiliated state
organizations and China’s commercial and defense sectors indicate a clear motivation in
technology transfer. According to Mulvenon and Zhang, the regulatory and commercial
environment in China compels foreign companies to share their technology in JV type

relationships.43 This results in foreign companies becoming unwitting participants in the

40 Hannas, and Chang, loc 191.
41 Hannas, and Chang, loc. 198.
42 Hannas, and Chang, loc 198.

43 James Mulvenon, and Chenny Zhang, “Targeting Defense Technologies,” in China’s Quest for
Foreign Technology: Beyond Espionage, ed. William Hannas and Didi Kirsten Tatlow (New York:
Routledge, 2021) loc. 96-97 of 350, Kindle.
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transfer of technology, capital, and know-how to China’s domestic companies that have

links to the PLA.

b. Al and the Commercial Sector

In its efforts to catch up with the United States and eventually become a world
leader in Al, China has encouraged JV deals wherein domestic companies sign business
relationships with MNCs to obtain access to critical technologies. This type of activity has
caught the attention of Western nations wherein 2017, the European Union (EU)
implemented new screening measures of foreign direct investment in emerging
technologies such as Al, robotics, and semiconductors, to protect its industries from

China’s predatory practices.44

Despite much of the rhetoric concluding that China has surpassed the United States
in the commercial Al domain, Ding provides evidence that counters such dispositions. One
of the many factors that can measure Al’s development is the size of the commercial
ecosystem—which is made up of the number of Al companies and total Al financing
received. According to Ding’s research, in 2017 there were a total of 2,542 Al companies
in the world, 42% of which were U.S.-based, while China followed with 23%.45 In the
competition for access to the technology from Al start-ups, between 2012 to 2017, U.S.
tech firms acquired 66 of the 79 total acquisitions during that time period, whereas China

only acquired only three.46

C. Al and the Bureaucracy

A popular misconception about China’s MCF strategy and its approach to Al is that
the commercial and defense sectors adhere to the strict top-down structure from the central
government. In fact, according to Ding, one notable trend that has taken place within
China’s Al landscape is that “bureaucratic agencies have begun to compete for authority

over Al policy, a trend highlighted by the fact that the State Council has tasked 15 offices

44 Ding, Deciphering China’s AI Dream, 17.
45 Ding, 27.
46 Ding, 27.
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with implementing their Al plan.”47 Ding also relayed that commercial enterprises, such
as China’s largest technology companies—Alibaba, Baidu, Tencent, and Huawei—have
shown to sidestep such bureaucratic top-down controls and instead used market forces in
guiding their decisions of how and when to recruit foreign talent. Kania expresses concern
that despite the CCP’s and PLA’s commitment towards developing emerging technologies,
their top-down approach and high degree of centralized power—which is typically
characteristic of authoritarian regimes—could impede the ability to innovate.48 Mulvenon
and Zhang on the other hand highlight that the close symbiotic relationship between the
commercial and defense sectors allows for “the defense sector to leverage spin-on benefits

from synergies with the commercial sector.”49

d. Foreign Cooperation: Recruiting Overseas Talent

Not only has China’s domestic policies played a vital role for AI’s development,
but access to foreign Al resources—such as U.S. universities and corporations—has proven
highly beneficial as well. China’s state-sponsored activities to exploit the collaboration
between China’s domestic Al enterprises and foreign-based Al entities, has put
international researchers and institutions at risk of being unwitting contributors towards
China’s MCF strategy. China’s 2017 AIDP encourages foreign talent programs—such as
the Thousand Talents Plan—to foster relationships with leading overseas Al universities
and research institutes, as well as welcomes foreign experts to set up R&D centers in
China.50 The growth in talent program participants and domestic innovation centers has
increased dramatically. Overseas participants in China’s talent programs—Thousand
Talents, Changjiang Scholars, Chunhui Plan—have largely been selected from the United

States and Europe, whereby more than 100 program participants have been identified as

47 Ding, 10.

48 Elsa B. Kania, “Artificial Intelligence in China’s Revolution in Military Affairs,” Journal of
Strategic Studies 44, no. 4 (May 2021): 536, https://doi.org/10.1080/01402390.2021.1894136.

49 Mulvenon and Zhang, “Targeting Defense Technologies,” 96.
50 Hannas, and Chang, “China’s Artificial Intelligence,” loc 189.
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U.S. government employees, some of whom held security clearances, while others held

dual positions at U.S.-based and Chinese universities.>!

China has placed a high priority in being able to attract and recruit high-end Al
talent through its scholarship programs. However, China’s efforts to attract foreign talent
has not had the results as expected. Ding observes that “multiple empirical studies and
interviews with recruiters for the talent programs [reveals] that these programs have not
managed to attract the ‘best and brightest’ Chinese scientists to return.”52 Factors that
prevent overseas Chinese nationals from returning back to China are: a research-culture
that prioritizes quick results over quality, a lack of understanding towards China’s work
culture, and the lack of opportunities in China to meet their children’s needs.>3 However,
China has experienced some success in attracting Al-talent in the commercial industry.
China’s top Al companies—Baidu, Alibaba, and Tencent—now offer salaries that range

up to 70%-150% of what is offered in America.>*

In addition to offering above average salaries, China has also established its own
Al research institutes located at America’s technology hubs—namely Silicon Valley, Los
Angeles, and Boston—as well as sent head-hunters targeting international scholars and
engineers at universities worldwide to convince them to return back to China. Despite
China producing more Science, Technology, Engineering, Math (STEM) degrees
graduates than the United States, the U.S’s Al talent pool dwarfs that of China’s in terms
of quantity and quality, wherein the United States has over 78,000 Al researchers, half of
which have more than 10 years of work experience, while China has half the amount of Al
researchers, 25% of which have more than 10 years of work experience in the field.>5 This
talent deficit drives both the Chinese government and commercial enterprises to recruit and

attract overseas talent.

51 Hannas, and Chang, loc 193.

52 Ding, Deciphering China’s AI Dream, 20.
53 Ding, 20.

54 Ding, 20.

55 Ding, 26.
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e. China Trails the United States

Hannas and Chang acknowledge that even though China has made vast investments
in attracting foreign talent and building its own indigenous innovation research centers, it
still falls in comparison to the United States. Hannas and Chang’s research on China’s Al
environment reveals that China still lags in the theory and mathematics that support Al.
According to a former head of the Chinese Academy of Engineering (CAE), “the
cornerstone of artificial intelligence is mathematics, and the key element is algorithms. But
China’s investment in this field is far behind the United States.”>¢ Although some Chinese
officials acknowledge this sentiment, most in China and internationally believe that China

will overtake the United States in Al capabilities in five to ten years.>7

Ding offers a pessimistic view of China’s Al development, one that is hindered by
the limited access to the global supply chain of semiconductors, and relies on state-directed
theft of IP.38 Despite China in 2014 surpassing the United States in terms of volume of Al
research—which is measured by Al patent registrations and articles on deep learning—
China still lags behind the United States and United Kingdom in Al research.>9 China’s Al
Potential Index (AIPI)—an assessment used to measure a country’s overall Al capabilities
as a proportion of the global total showing a score between 0 and 100—score was 17, which

was about half of the U.S.’s AIPI score of 33.60

JA GPC and AI

According to Kania, China’s impetus to become a world leader in Al is directly
related to its rising external threats such as the U.S.-China strategic competition and other
contentious regional security dilemmas. In response to these security threats and under the
direction of Xi, the PLA has shifted away from informatized warfare towards

intelligentized warfare, by leveraging the rapid advances in newly emerging technologies

56 Hannas, and Chang, “China’s Artificial Intelligence,” loc 200.
57 Hannas, and Chang, loc 200.
58 Ding, Deciphering China’s AI Dream, 24-25.
59 Ding, 26.
60 Ding, 5.
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such as AI.6! This concept fully materialized in China’s 2017 AIDP, which labelled Al as
a core priority in strengthening military applications, such as command decision-making,

military deductions (e.g., wargaming), and defense equipment.62

China’s installment of the Strategic Support Force (SSF) in 2015, coupled with the
PLA’s Academy of Military Science (AMS) prioritization of S&T development in 2018,
were clear indicators of China’s commitment of integrating the PLA’s defense capabilities
with emerging technologies and technological innovation.®3 Chinese military officials
believe that Al and other emerging technologies are critical to winning future wars,
wherein Al capabilities would be able to assist in “remote, precise, miniaturized, large-
scale unmanned attacks.”4 In addition to warfighting capabilities, Al is believed to also
contribute to the cognitive and information domains by assisting in command decision-

making, as well as providing intelligentized logistic support, education, and training.63

D. POTENTIAL EXPLANATIONS AND HYPOTHESES

Analysis of the Deng era revealed that after the reform and opening of China in
1978, Deng favored a MCF strategy that focused on economic growth by liberalizing
China’s markets and exposing it to foreign competition. Therefore, economic development
became the main driver of China’s MCF policies, as Deng launched programs to kick start
development in the S&T industry. Deng’s Four Modernizations also highlighted his
emphasis on developing the economy as modernizing the industrial base was prioritized

ahead of agriculture, technology, and national defense. 66

The Jiang era implemented a MCF strategy geared towards military modernization

and attracting overseas talent. China’s geostrategic security issues such as the Taiwan Strait

61 Kania, “Artificial Intelligence in China’s Revolution in Military Affairs,” 522 -24.
62 Kania, 525.

63 Kania, 526-27.

64 Kania, 533.

65 Kania, 534.

66 Nan Li, introduction to Chinese Civil-Military Relations: The Transformation of the People’s
Liberation Army, ed. Nan Li (New York: Routledge, 2006), 1.
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Crisis of 1995-96, and the accidental U.S. bombing of the Chinese embassy in Belgrade
drove the CCP to seek technological advancement within its security and military
apparatuses. Due to China’s technological and military lag, Jiang began a strong push for
attracting and developing China’s talent base. In 1994, Jiang oversaw the creation of
Overseas Chinese Scholar (OCS) returnee parks, where ideas and innovation obtained by
Chinese scientists could return back to China and used towards modernizing China’s
backward commercial sector.6?” However, despite China’s S&T base needing foreign
experts and foreign technology transfer to drive innovation, China’s constant facing of
geostrategic concerns drive Jiang to integrate an even greater relationship between the

defense and commercial sectors.

China’s economy during the Hu era, experienced an average annual growth rate
that superseded his predecessors, which allowed him to focus on a MCF strategy geared
more towards economic development. Despite not facing many serious external security
threats, American military dominance in the Middle East most likely convinced Hu of the
importance of developing military capabilities that could capitalize on information
technology (IT). In 2003, Hu emphasized the importance of developing both foreign and
domestic talent resources, “paying equal attention to the independent cultivation and
development of talent and to the introduction of overseas talent.” 08 This may have signaled
Hu’s MCF efforts to acquire foreign technology transfers. However, Hu’s Outline for the
National Medium and Long-term Talent Development Plan (2010-2020) also signaled the
importance of developing China’s domestic talent pool, rather than solely focusing on the

procurement of high tech hardware and equipment.©9

One of the main drivers for China’s MCF strategy is its growing external threat
environment, as defined in Great Power Competition (GPC). According to Lafferty, “the

many U.S. military engagements since 1991 have only reinforced for Chinese strategist

67 Hannas and Chang, “Chinese Technology Transfer,” loc 5.
68 Hannas and Chang, loc 13.

69 Jeffrey Stoff, “China’s Talent Programs,” in China’s Quest for Foreign Technology: Beyond
Espionage, ed. William Hannas and Didi Kirsten Tatlow (New York: Routledge, 2021) loc 40 of 350,
Kindle.
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that modern warfare has transitioned from the mechanized warfare to the informatized
warfare.”70 China’s negative threat assessment has caused it to explore incorporating dual-
use technologies, such as Al to enhance its economy and security apparatus. Since Xi came
to power, MCF has played an even larger role in building China into an economic,
technological, and military superpower. Xi’s emphasis on MCF potentially was predicated
on the growing trend of unstable domestic and external security dilemmas. However, Xi
remained popular within the CCP and PLA, more so than his predecessors, which may
have been an important factor in pushing through policies, such as the BRI, MIC 2025,
2017 AIDP and the like.

E. RESEARCH DESIGN

This thesis is divided into 3 chapters. The second chapter, which contains the bulk
of the thesis, examines the drivers of China’s MCF strategy under Deng, Jiang, Hu, and
Xi, and its impact on China’s economic and military development. This chapter will look
into both the internal and external factors that significantly impacted and directed the
course of China’s MCF strategy. Government spending, state-directed industrial policy,
and significant military and commercial developments will be highlighted in this chapter

for each Chinese administration.

Chapter 1 will provide a summary of MCF and why it is a significant topic for
research. This portion will also explain why this topic is important to both China and the
United States, provide overview of scholarly literature, and lay out plan for answering

research question. Some of the questions considered will be:

Chapter 2 will examine MCF’s drivers of under China’s different leaders from
Deng Xiaoping to Xi Jinping. The varying hypotheses such as the role of state-directed
policies, acquiring foreign technology transfers, and geostrategic security concerns will be
analyzed as to whether they had a significant role towards influencing China’s MCF

strategy.

70 Brian Lafferty, “Civil-Military Integration and PLA Reforms,” in Chairman Xi Remakes the PLA:
Assessing Chinese Military Reforms, ed. Phillip C. Saunders, Arthur S. Ding, Andrew Scobell, Andrew
N.D. Yang, and Joel Wuthnow (Washington, D.C.: National Defense University Press, 2019), 629,
https://ndupress.ndu.edu/Portals/68/Documents/Books/Chairman-Xi/Chairman-Xi.pdf.
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Chapter 3 will also examine the drivers for China’s Al development plans. Al was
chosen as a case study because it is considered as one of the emerging technologies that
had dual-use capabilities in both the defense and commercial sectors. In addition, both
China’s MCF and Al policies were elevated to national importance after Xi came to power.
This case study will investigate whether or not China’s MCF and Al strategies took on
similar pathways towards development. It will be important to see if China’s Al policy was
influenced by the same drives as China’s MCF strategy, and whether or not China uses the

same mechanisms towards developing this emerging technology.

Chapter 4 will provide a summary of findings, the weaknesses of China’s MCF
strategy, and policy recommendations for the United States in how to confront China’s

MCF-related activities.

For sources, this thesis will draw upon a variety of academic journals, translated
Chinese government policy papers, and analysis provided by varying Western China-
focused think tanks. These sources of information will be used to extract data points from
previous Chinese administrations to provide a comparative analysis with the current
Chinese administration on MCF policy. Many of the academic journals and literature will
focus on the progress of China’s military modernization, developments within China’s
commercial industry that have military applications, and China’s response to geostrategic
threats stemming from the United States, and within the Asia region. Likewise, these
documents sources will examine the effectiveness of China’s MCF strategy on the

development of Al
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II. CHINA’S MCF STRATEGY

China’s economic growth has been impressive since its Reform and Opening Policy
began in 1978, boasting an annual growth rate of around 10% from 1979 to 2010, and a
GDP expanding from $191 billion in 1980 to $14 trillion by 2020.7! In 1980, China was
barely a contributor to the global economy, making up only 1% of global GDP, however
by 2010, it grew to 9.1%.72 What shocked observers even more was that China before the
turn of the 21st century China’s was known as the manufacturer of low-end and labor-
intensive products, however by 2010, China moved up the value-added supply chain and
supplanted Germany as the largest exporter of manufactured goods and replaced Japan as
the world’s second largest economy.”3 China’s military modernization has been even more
impressive, where it has achieved a worrying level of technological advancement on par
with the West, where its defense industrial base fielded its first indigenously designed
stealth jet fighter, the J-20, in 2018, operationalized hypersonic weapons in 2020, and
produced its first indigenously designed aircraft carrier, the Fujian, in 2022.74 What
enabled China to simultaneously develop its economy and modernize its military to a level
where it has leapfrogged ahead of other Western economies and militaries? The answer

that many observers point to is the implementation of China’s MCF strategy.

If China’s MCF strategy played a leading role into China’s economic development
and military modernization, then what were the drivers that led to its implementation? Did
all the MCF drivers play an equitable role during China’s industrialization under China’s

various leaders? Did those MCF drivers achieve the same positive results? This chapter

71 World Bank GDP (current US$ China and United States; accessed July 29, 2022),
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=CN-US; and Alvin Y. So and Yin-wah
Chu, The Global Rise of China (Malden, MA: Polity Press, 2016) loc. 406 of 6236, Kindle.

72 S0 and Chu, The Global Rise of China, loc. 393.
73 So and Chu, 420.

74 patrick M. Cronin, “The Significance of China’s Fujian Aircraft Carrier,” The Hudson Institute, last
modified July 5, 2022, https://www.hudson.org/research/17936-the-significance-of-china-s-fujian-aircraft-
carrier; China Power Team, “Does China’s J-20 Rival Other Stealth Fighters?”” China Power, last modified
August 26, 2020, https://chinapower.csis.org/china-chengdu-j-20/; and “Hypersonic Weapon Basics,”
Missile Defense Advocacy Alliance (MDAA), last modified May 30, 2018,
https://missiledefenseadvocacy.org/missile-threat-and-proliferation/missile-basics/hypersonic-missiles/.
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will argue that the main drivers for MCF’s strategic implementation during the post-Mao
era were impacted, in large part, by the Chinese leaders’ threat assessments of their security
environment. Equally as important, but highly dependent upon the first driver, was China’s
central government. The degree of China’s state support was the second most important
driver as it played a vital role implementing favorable industrial policies and state funding
mechanisms that stimulated S&T innovation in both the defense and commercial industrial
bases. And lastly, China’s acquisition for foreign technology transfers via talent programs,
commercial JVs, and civilian research labs was an enduring factor that inherently drove
China towards achieving indigenous innovation and a high level of self-sufficiency.”>
These three drivers culminated under the Xi era and was able to intensify MCF efforts due
to China’s already modernized defense and commercial industrial base. However, the
strongest driver that drove MCF efforts throughout the post-Mao era was the overarching
geostrategic concerns, causing the defense and military sectors to increasingly rely upon

the civilian and commercial sectors to help them modernize.

China’s post-Mao leaders—Deng Xiaoping, Jiang Zemin, Hu Jintao, and Xi
Jinping—were faced with the challenges of being undeveloped and left behind, and
displayed a strong sense of urgency in implementing a MCF strategy that would integrate
the S&T talent and resources of the fast growing civilian and commercial sectors with the
personnel and equipment from the defense industrial sector. Now, two decades into the
21st century, China has become America’s chief strategic competitor in the global arena
on both the economic and military fronts, spearheaded by some of the China’s leading
technology companies such as Baidu, Alibaba, Tencent, and Huawei—a group of China’s
most successful high-tech companies known as China’s national champions—and a
modernized PLA.76 China’s ability to tap into the technical know-how and financial

resources of the commercial sectors, and integrate it with the PLA, has allowed China’s

75 Marcel Angliviel et al., Open Arms: Evaluating Global Exposure to China’s Defense-Industrial
Base (Washington, DC: Center for Advanced Defense (C4ADS), 2019), 3, https://staticl.squarespace.com/
static/566ef8b4d8af107232d5358a/t/5d95fb48a0bfc672d825e346/1570110297719/Open+Arms.pdf.

76 Evan Medeiros, Roger Cliff, Keith Crane, and James Mulvenon, A New Direction for China’s
Defense Industry (Santa Monica, CA: RAND Corporation, 2005), 215-18.
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defense industrial base to create asymmetric cutting-edge technologies capable of altering

the balance of power in the region.

This chapter will provide a nuanced overview of each post-Mao leaders” MCF
drivers—geostrategic concerns, state intervention and domestic policies, and the
dependency on foreign technology transfers—highlighting which policies, programs, and
strategies were effective towards China’s dual goals of economic development and military
modernization. China’s geostrategic concerns provided the overall driving impetus that
galvanized a strict top-down state planning system that implemented policies favoring the
cultivation of domestic talent as well as the procurement of foreign technology transfers
with the goal of becoming increasingly self-sufficient in the production of strategic

emerging technologies.

A. DENG’S DRIVER #1: GEOSTRATEGIC CONCERNS
The guiding terminology used during the Deng era to promote MCF was “Junmin

Jiehe” (ERZH)—Civil-Military Integration—to emphasize the conversion of the

defense industries towards civilian production as China’s threat assessment abated and
economic reforms took the forefront.”’ China under Deng was not faced with the same
security dilemmas as Mao, and therefore switched from having a confrontational Cold War
mentality to a policy of engagement. This significantly diminished China’s pursuit of
strategic high-tech weaponry. According to Feigenbaum, “after rapprochement with the
United States and Japan in the early 1970s, China cleared away two potential threats while
checking Soviet pressure through new strategic partnerships.”’8 National defense was still

a priority, but due to China’s relatively benign geostrategic environment, national defense

77 Alex Stone, “Military-Civil Fusion Terminology: A Reference Guide,” China Aerospace Studies
Institute (CASI), last modified February 2021, https://www.airuniversity.af.edu/Portals/10/CASI/
documents/Research/CASI%20Articles/2021-03-
15%20MCF%20Lexicon.pdf?ver=ERteHVCsjK2IBa6 DAldw%3d%3d; and Alderman et al., “The Rise
of Chinese Civil-Military Integration,” loc. 110.

78 Evan Feigenbaum, “Who’s Behind China’s High-Technology ‘Revolution’?: How Bomb Makers
Remade Beijing’s Priorities, Policies, and Institutions,” International Security 24, no. 1 (Summer 1999):
98-99, https://www.jstor.org./stable/2539349.
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was demoted to the last rung in Deng’s 1978 “Four Modernizations,” prioritized below the

industrial, agricultural, and S&T sectors.”?

Acquiring high-end dual-use technologies from the West followed under Deng’s
1982 frequently quoted 16-character mantra of “civil-military integration, peacetime and

wartime integration, give priority to military products, using the civil support the military”

(ERES, EhEs, UERE, LURFEE).80 This concept of peacetime war

preparation—‘peacetime and wartime integration” (SEE%£5E)—did not mean to halt all

military development, but rather to continue modernizing the military even when not faced
with external threats. While the focus of Deng’s Reform and Opening strategy focused on
transitioning the defense industry to civilian production, China’s defense industry was

actively receiving arm sales from the United States.

Although China’s security environment was relatively peaceful during the early
years of Deng’s rule, it benefited greatly from the U.S.-Soviet standoff. In the 1980s, U.S.
technology transfers as well as military sales increased extensively between the United
States and China, as the Reagan administration looked for a counterbalance to the Soviet
Union.81 The growing U.S.-China relationship played a critical role in establishing China’s
commercial industrial base with the co-production of the McDonnell Douglas MD-82 and
MD-90 passenger jets, along with various other sub-components being sourced from
foreign companies such as Boeing, Airbus, Sikorsky, Pratt & Whitney, and Bombardier.82
Pollack asserts that by 1987, foreign military sales from the United States included
programs such as “avionics packages for Chinese combat aircraft, sales of anti-submarine

warfare torpedoes and gas turbine engines for the Chinese navy (the latter still in use on

79 Nicholas M. Trebat and Carlos Aguiar De Medeiros, “Military Modernization in Chinese Technical
Progress and Industrial Innovation,” Review of Political Economy 26, no. 2 (Routledge, 2014), 303-324,
http://dx.doi.org/10.1080/09538259.2014.890461.

80 Daniel Alderman, “An Introduction to China’s Strategic Military-Civilian Fusion,” in China’s
Evolving Military Strategy, ed. Joe McReynolds (Washington, DC: Brookings Institution Press, 2016), loc.
5305-09 of 7444, Kindle.

81 Kania, and Wood, “The People’s Liberation Army and Foreign Technology,” loc. 227.
82 Bitzinger, “China’s Shift from Civil Military Integration to Military Civil Fusion,” 13.
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Chinese destroyers), sales of artillery-locating radar and the upgrading of artillery

production capabilities.”83

B. DENG’S DRIVER #2: STATE INTERVENTION AND DOMESTIC
POLICIES

Deng’s most significant industrial policy was his shift of focus from the defense
industries development of strategic weapon systems to commercial production. In the early
1980s, the defense sector’s S&T capabilities were more advanced than the private sector,
and Deng wanted to leverage those strengths by integrating the defense state-owned
enterprises (SOE) into the civilian economy. In reference to Figure 1, Civilian Production

from China’s Defense Sector, the defense industry’s conversion away from military-related
production towards civilian production continued into the Jiang-era where according to
statistics, by the early 1990s, around 80% of the production output value of the defense

industry were civilian goods, compared to less than 10% in 1978.84

83 Jonathan D. Pollack, “The Cox Report’s ‘Dirty Little Secret’,” Arms Control Association, last
modified July 1, 2020, https://www.armscontrol.org/act/1999-04/cox-reports-dirty-little-secret.

84 Cheung, Fortifying China, 54.
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Table 3.2. Changing ratios of military-civilian production in the Chinese
defense economy, 1978-1997

Military production as Civilian production as
a percentage of total annual a percentage of total annual

Year output of the defense economy output of the defense economy
1978 92% 8%

1979 84 16

1980 78 22

1981 72 22

1982 66 34

1983 60 40

1984 54 46

1985 48 52

1986 38 62

1987 37 63

1988 28 72

1989 26 74

1990 26 74

1991 23 77

1992 20 80

1993 19 81

1994 15.5 84.5

1995 17 83

1996 15.5 84.5

1997 15.5 84.5

Source: Zhongguo Junzhuanmin Dashiji Bianxiezu [Chronicle of China’s De-
fense Conversion Editorial Writing Groupl, Zhongguo Junzhuarmin Dashiji, 1975
1998 [Chronicle of China’s Defense Conversion, 1978-1998] (Beijing: Guofang
Gongye Chubanshe, 1999), 206.

Figure 1.  Civilian Production from China’s Defense Sector85

Even though Deng’s economic reforms boosted economic output, his efforts to
revitalize the S&T sector was not as successful. Knowing that S&T innovation will help
drive productivity and economic growth, Deng in 1985, initiated large-scale S&T reform
with the release of one of his most important memorandums on S&T, the “Decision on
Reforms of the Science and Technology System.”86 The purpose of this S&T reform was
to integrate China’s private sector R&D labs with the industrial sector in hopes of allowing
the technology market drive innovation, and force the R&D labs to become less reliant on
government funding. However, Sun points out that, “the technology market approach failed

to achieve the expected results. As late as 1999, two decades after the reforms began, the

85 Source: In Cheung, Fortifying China, 76.

86 Sun, “China’s National Innovation System in Transition,” 481.
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government still provided 62.9% of the funding for governmental laboratories and 47.5%
of that for universities.”87 Many factors contributed towards this failure in trying to stand
up the S&T sector, one of which was because of the technology gap within China’s R&D
infrastructure that was not able to produce the quality and type of technologies that the
commercial sectors needed. In order to ameliorate the failures of his initial economic
reforms, Deng launched the National High-Tech Development Plan—more famously

known as the 863 Program.

Launched in 1986, the 863 Program was a long-term plan to invest in the R&D of
seven emerging technologies such as biotechnology, IT, aerospace, lasers, automation
technology, energy technology, and new materials.88 Following along the lines of Deng’s
focus on the civilian economy, the 863 Program’s R&D projects focused on commercial
applications, as opposed to overly favoring military development. One of the main reasons
why the 863 Program was successful, as opposed to previous attempts at revitalizing the
S&T sector, was due in large part of the program’s shift away from a consignment system
to a bidding system in determining who receives funding. Sun asserts that “competition
was introduced into the process, in sharp contrast to the previous [approaches] which

allocated research funding according to the number of employees in the institutes.”89

Even though the Reagan administration’s Strategic Defense Initiative was meant as
a deterrent against nuclear war with the Soviet Union, it inadvertently galvanized China to
invest more into its civilian and defense aerospace and space capabilities.?0 Although it
did not come to fruition until 2003, China’s space program was initiated in large part by
the 863 Program in hopes developing a dual-use technology not only capable of projecting

its political, economic, and military power, but also to compete with the Soviets and United

87 Sun, 482.

88 William C. Hannas, James Mulvenon, and Anna B. Puglisi, “China’s History of Relying on
Western Technology,” in Chinese Industrial Espionage: Technology Acquisition and Military
Modernization (New York: Routledge, 2013) loc. 12 of 297, Kindle.

89 Sun, “China’s National Innovation System in Transition,” 483.

90 James Clay Moltz, The Politics of Space Security: Strategic Restraint and the Pursuit of National
Interests, 3rd Ed. (California: Stanford University Press, 2019) loc. 176 of 388, Kindle; and Trebat and
Aguiar De Medeiros, “Military Modernization in Chinese Technical Progress and Industrial Innovation,”
307-308.
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States who had already built their space stations.®! Another one of the 863 Program’s
successful byproducts was the computer-integrated manufacturing system (CIMS) project,
which was designed to overcome production delays when manufacturing weapons
systems.92 Trebat and Aguiar de Medeiros asserts that China’s Chengdu Aircraft Corp’s
(CAC) FC-1 fighter jet “depended on 863 funds promoting research into the military
application of computer-aided design and computer aided manufacturing. This research

reduced the research and design period by 50%.”93

C. DENG’S DRIVER #3: FOREIGN TECH TRANSFER

During the Deng era, China was heavily reliant upon international trade as it was
trying to recover from the devasting Mao era isolationist policies of the Cultural
Revolution. Deng wanted to obtain technologies from the West in order to gain the
technical capabilities that would boost commercial production. Cheung points out that the
PLA in the 1980s and 1990s became acutely aware of the low-grade quality of its domestic
arms production and became increasingly reliant upon Russia and other militarily advanced
countries to provide the necessary weapons systems.?4 The end of the Cold War opened
up arm sales which allowed China to make two key naval purchases—Russia’s sale of
Sovremenny destroyers and Kilo SSKs—that not only boosted China’s defense S&T
capabilities, but also provided a framework of how to design future naval innovations.”93
The collapse of the Soviet Union was a pivotal event as it provided China access to the

former Soviet bloc’s defense industrial facilities and recruitment of their scientists and

91 Kevin Pollpeter, “Organization as Innovation: Instilling a Quality Management System in China’s
Human Spaceflight Program,” in Forging China’s Military Might, ed. Tai-Ming Cheung (Baltimore: Johns
Hopkins University Press, 2014), loc. 223 of 295, Kindle.

92 Cheung, Fortifying China, 162.

93 Trebat and Aguiar De Medeiros, “Military Modernization in Chinese Technical Progress and
Industrial Innovation,” 318.

94 Cheung, Fortifying China, 169.

95 Richard A. Bitzinger, Michael Raska, Collin Koh Swee Lean, and Kelvin Wong Ka Weng,
“Locating China’s Place in the Global Defense Economy,” in Forging China’s Military Might, ed. Tai-
Ming Cheung (Baltimore: Johns Hopkins University Press, 2014), loc. 181 of 295, Kindle.
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engineers. %0 According to Bitzinger and Boutin, most of the Deng era technology transfers
from Russia did not fully come to fruition until the end of the Jiang era, when in 2000,
China began “construction of at least of at least six new destroyers, seven frigates and eight

diesel-powered submarines.”%7

In addition to receiving technology transfers from Russia, China’s defense
industrial base was also the recipient of technology transfers from the United States as the
Reagan administration sought to find a partner against the Soviet Union starting in 1981.98
According to Kania and Wood, arms sales to China during the early 1980s included,
“avionics packages, anti-submarine warfare (ASW) torpedoes, and gas turbine engines.”99
More importantly, the increase of exchanges during the Reagan administration with
China’s defense industrial base included the collaboration in the largest bilateral aviation
project where McDonnell-Douglas defense contractors provided the technological support

and training to its Chinese counterparts in co-producing the MD-82.100

Another key part of Deng’s Reform and Opening policy was the promotion of
academic exchange. Deng’s push to increase the number of its domestic talent to study at
advanced Western countries, particularly the United States, was based on the premise of
developing a S&T workforce capable of contributing towards China’s modernization
efforts. Hannas, Mulvenon, and Puglisi point out that from the start of Deng’s era to the
end of Hu’s, “more than 2.24 million Chinese have studied overseas for advanced
degrees...and 818,400, or more than one-third, have returned to China after completing
their studies.”10!1 The United States became the most popular destination of Chinese

college and graduate students, wherein an overwhelming majority from 1978 to 1984,

96 Tai-Ming Cheung, Innovate to Dominate: The Rise of the Chinese Techno-Security State (Ithaca:
Cornell University Press, 2022), loc. 218 of 400, Kindle.

97 Bitzinger and Boutin, “China’s Defense Industries,” 139.

98 Pollack, “The Cox Report’s ‘Dirty Little Secret’.”

99 Kania and Wood, “The People’s Liberation Army and Foreign Technology,” loc. 227.
100 Pollack, “The Cox Report’s ‘Dirty Little Secret’.”

101 Wwilliam C. Hannas, James Mulvenon, and Anna B. Puglisi, “Chinese Foreign Students in the
United States,” in Chinese Industrial Espionage: Technology Acquisition and Military Modernization (New
York: Routledge, 2013) loc. 137 of 297, Kindle.
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studied in S&T-related fields: physical sciences (31%), engineering (23%), life sciences

(8%), mathematics (7%), and computer science (4%).102

D. JIANG’S DRIVER #1: GEOSTRATEGIC CONCERNS

Jiang’s era began on the cusps of retaliatory efforts by the West in response to
Beijing’s harsh crackdown on protesters at Tiananmen in June 1989. The United States and
its European allies sanctioned the sale of defense-related weapons and services to China
causing Beijing to begin looking inwardly for indigenous production of advanced
technologies and modern warfare equipment. 103 China’s experience of being denied access
to foreign arms and technology reignited the pains it experienced during its Century of
Humiliation—an era from 1839 to 1949 where China lost a series of wars and was
mistreated with Unequal Treaties imposed by foreign powers—which galvanized China’s
efforts to upgrade its domestic arms production. 104 The United States and European Union
imposed sanctions that proved to be a major inflection point for Jiang and PLA leaders

causing them to believe that self-sufficiency should be a major priority.

The next event that elevated Jiang’s security concerns was America’s Operation
Desert Storm in Iraq in the early 1990s. This event galvanized PLA leaders to pursue
modernization efforts with high-tech weaponry and air superiority. China believed they
were falling behind technologically, and that future conflicts would shift away from
conventional mechanized warfighting, towards one utilizing informatized capabilities—
military capabilities that incorporate IT and advanced communication network systems. In

Hagt’s point of view, “China saw the Gulf War in 1991 as the ‘the first modern information

102 Hannas et al., loc. 140.
103 Abas, “China’s Military Modernization,” 146.

104 Bernard D. Cole, “Right-Sizing the Navy: How Much Naval Force Will Beijing Deploy,” in Right
Sizing the People’s Liberation Army: Exploring the Contours of China’s Military, ed. Roy Kamphausen
and Andrew Scobell (Pennsylvania: U.S. Army War College, 2007), 528; and Michael McDevitt, “The
Strategic and Operational Context Driving PLA Navy Building,” in Right Sizing the People’s Liberation
Army: Exploring the Contours of China’s Military, ed. Roy Kamphausen and Andrew Scobell
(Pennsylvania: U.S. Army War College, 2007), 484—85.
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war,” a war waged and won on the strength of U.S. technological superiority.” 105 Highly
influenced by the aftermath of the Gulf War, Jiang’s 1993 speech to the Central Military
Commission (CMC) promoted a new military strategic guideline in preparation for future
military conflicts, stating that China must prioritize fighting to “[win] a local war under

modern technological, especially high-tech conditions.”106

U.S. military intervention in the 1995-96 Taiwan Strait incident inflamed Jiang’s
threat perceptions and played a defining moment in accelerating the PLA’s drive towards
modernization efforts. In Beijing’s view, Taiwan is still a lingering unsettled territorial
issue originating from its Century of Humiliation. U.S. military interventions in the Taiwan
Strait during the mid-1990s not only deteriorated cross-strait relations, but also exposed
the PLA’s deterrence capabilities. This led to CMC executive vice-chairman General Liu
Huaqing stressing the importance of rebuilding China’s defense capabilities by utilizing
the strengths of China’s growing civilian economy.107 The development of China’s anti-
ship ballistic missile (ASBM) technology was directly linked to the 1996 Taiwan Strait
Crisis, as Jiang and his PLA leaders sought to deter the United States and Taiwan in future
crises. 108 Chang asserts that the anti-satellite (ASAT) technology was also developed in
response to the 1996 Taiwan Incident since “the United States would rely heavily on
satellite intelligence and communications in the event of any Taiwan Strait contingency
operations.” 109 Weapons systems that began development during the Jiang era— such as

the Yuan-class attack submarine, the SC-19 ASAT system, Dongfeng-21D (DF-21D)

105 gric Hagt, “Emerging Grand Strategy for China’s Defense Industry Reform,” in The PLA at Home
and Abroad: Assessing the Operational Capabilities of China’s Military, ed. Roy Kamphausen, David Lai,
and Andrew Scobell (Carlisle, PA: Strategic Studies Institute, 2010), 484-85.

106 pavid M. Finkelstein, “China’s National Military Strategy: An Overview of the ‘Military Strategic

Guidelines’,” in Right Sizing the People’s Liberation Army: Exploring the Contours of China’s Military,
ed. Roy Kamphausen and Andrew Scobell (Pennsylvania: U.S. Army War College, 2007), 69—140.

107 Cheung, Innovate to Dominate, loc. 207.

108 Trepat and Aguiar De Medeiros, “Military Modernization in Chinese Technical Progress and
Industrial Innovation,” 320.

109 Amy Chang and John Dotson, /ndigenous Weapons Development in China’s Military
Modernization (Washington, DC: U.S.-China Economic and Security Review Commission (USCC), 2012),
27, https://www.uscc.gov/sites/default/files/Research/China-Indigenous-Military-Developments-Final-
Draft-03-April2012.pdf.
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ASBM, and the Chengdu Jian-20 (J-20) stealth fighter aircraft —utilizing a high degree of

China’s nascent MCF ecosystem. 110

The next key event that spurred Jiang to modernize the PLA’s fighting capabilities
was the 1999 accidental bombing of the Chinese embassy in Belgrade. 1! This incident led
to the creation of China’s most important and least known about defense projects called
the 995 New High-Technology Project—named in memorial of the bombing incident in
May 1999.112 The 995 Project helped China’s defense and S&T entities to engage in
developing asymmetric capabilities that could specifically target U.S. vulnerabilities. The
impact of the 995 Project was significant for the PLA’s modernization wherein China’s
defense R&D spending between 1999 to 2009—the first ten years of the 995 program—
accounted for more than China’s defense spending on R&D the previous 50 years. !13 This
investment in the 995 Project, according to former Major General Yao Youzhi, was
responsible for the design and production of approximately 40 new types of weapons

systems. 114

1999 proved to be another low point in U.S.-China relations, wherein the U.S. Cox
Report essentially accused the Chinese of procuring space-related technologies—
specifically regarding rockets and satellites—from U.S. companies and ended any future
space-related cooperation due to strict export controls.!15 This report further convinced
China’s leadership that it needed to accelerate the development of its S&T capabilities in
emerging technologies such space, especially since both the Soviet Union and the United
States had already launched their space stations decades earlier. Although the launch of

China’s first manned spaceflight occurred in 2003 under the Hu administration, the

110 Chang and Dotson, Indigenous Weapons Development in China’s Military Modernization, 6-34.

111 Tai-Ming Cheung, “Conclusions,” in Forging China’s Military Might, ed. Tai-Ming Cheung
(Baltimore: Johns Hopkins University Press, 2014), loc. 275 of 295, Kindle.

112 Cheung, Innovate to Dominate, loc. 181.
113 Cheung, loc. 183.
114 Cheung, loc. 182.

115 Tim Hwang and Emily S. Weinstein, Decoupling in Strategic Technologies: From Satellites to
Artificial Intelligence (Washington, DC: Center for Security and Emerging Technology, 2022) 4-5,
https://cset.georgetown.edu/publication/decoupling-in-strategic-technologies/.
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development phase is accredited to the Jiang era wherein a large-scale whole-of-society
approach took place with the involvement of 300,000 personnel from various industries

such as aviation, shipbuilding, electronics, and armaments. 16

E. JIANG’S DRIVER #2: STATE INTERVENTION AND DOMESTIC
POLICIES

An overlooked driver during the Jiang era was the central government’s support for
R&D within China’s education and S&T-related research infrastructure. Not only was the
Chinese government’s role vital for China’s defense industries drive to procure and
develop advanced weapons systems, but it also was the primary source of funding for
government R&D labs, and S&T programs within China’s universities. Under Jiang,
China’s high-tech industry’s contribution towards national economic growth expanded

from 446 billion RMB in 1993 to 1.1 trillion RMB by 1998.117

Jiang, in the 1990s, boosted investment in China’s top universities in hopes of
bolstering China’s academic institutions becoming a valuable source of S&T talent for the
defense industry. The first of these academic initiatives became known as the 211 Project—
launched by the State Education Commission in 1995—which allocated 18 billion RMB
to approximately one hundred universities between 1996 and 2010.118 In 1998, Jiang
followed that up with another initiative called the 985 Project, which provided additional
investment to approximately 40 universities.!!9 The 211 and 985 Projects further
integrated China’s academic institutions and defense industries, namely amongst China’s
seven elite defense-related universities known as the “Seven Sons of National Defense”—
Beijing Institute of Technology, Beijing University of Aeronautics and Astronautics,
Harbin Engineering University, Harbin Institute of Technology, Northwestern

Polytechnical University, Nanjing Aeronautics and Astronautics University, and Nanjing

116 Pollpeter, “Organization as Innovation,” loc. 225.

117 Sun, “China’s National Innovation System in Transition,” 487.

118 Alderman et al., “The Rise of Chinese Civil-Military Integration,” loc. 119.
119 Alderman et al., loc. 119.
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University of S&T.120 Graduates from the Seven Sons of National Defense made up
approximately 90% of China’s space industry and were responsible for designing the Long

March 2F (LM-2F), which was the rocket used in China’s first manned spaceflight mission

(Shenzhou). 121

Jiang’s increased investments in education increased the number of graduates by
86% between 1999 and 2005.122 This growing domestic talent-pool filled China’s defense
S&T laboratories which were responsible for producing cutting-edge technologies. Jiang’s
investments into the education system paid dividends extending into the Xi era, where the
number of college graduates increased from one million in 2000 to more than 8 million by
2018—5 million of which consisted of STEM degrees, more than India, Japan, Germany,
France, Italy, Canada, the United Kingdom, and United States combined.!23 By 2010,
China had enough S&T talent to fill its 218 state key laboratories and 232 state engineering
technology research centers, which acted as the primary focal points in conducting R&D
in critical technologies. 124 This integration between China’s elite S&T universities and the
defense industry helped pave the way for more ambitious MCF strategies for the Hu and

Xi eras.

One of the most important reforms from the 1998 People’s Congress was the
establishment of a new General Armaments Department (GAD)—which was later
reorganized into the Equipment Development Department (EDD) in 2016 during the Xi
era—to act as the sole overseer of defense R&D and procurement for the PLA.125 The
GAD’s function was to ensure that local arms producers complied with PLA standards of

capabilities, quality, and costs. Mulvenon and Tyroler-Cooper argue that the significance

120 Mulvenon and Zhang, “Targeting Defense Technologies,” loc. 99.
121 Pollpeter, “Organization as Innovation,” loc. 226-27.
122 Cheung, Fortifying China, 156.

123 j_ Stewart Black and Allen J. Morrison, “The Strategic Challenges of Decoupling,” Harvard
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124 Alderman et al., “The Rise of Chinese Civil-Military Integration,” loc. 119.
125 Bitzinger and Boutin, “China’s Defense Industries,” 133.
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of Jiang’s 1998 defense industry reforms made the PLA’s procurement processes more

efficient and eliminated corruption by separating the producers from the purchasers.” 126

Another key bureaucratic structural change came as a result of the strict sanctions
imposed by the West after the Tiananmen Incident in 1989, a key government entity—the
Central Special Committee (CSC)—was reestablished to oversee the development of
strategic S&T programs.127 The CSC was the forerunner to the Central Military-Civilian
Fusion Development Commission (CMCFDC)—a key MCF entity created under Xi
Jinping in 2017 to oversee all MCF functions—as it harnessed military and civilian
capabilities to develop strategic and defense S&T programs.128 The CSC had the political
clout and organizational expertise to guide large projects through bureaucratic hurdles that
other government entities such as The Commission of Science, Technology, and Industry
for National Defense (COSTIND) and the Ministry of S&T (MOST) could not do.!29 The
CSC was an influential MCF organization during the Jiang era as it fell directly under the
joint leadership of the State Council and the CMC, and because its leadership structure was
made up of civilian and military officials of high importance, headed by China’s

Premier. 130

F. JIANG’S DRIVER #3: FOREIGN TECH TRANSFER

China’s ascension to the World Trade Organization (WTO) expedited the transfer
of foreign technologies into its own domestic industrial base as multinational corporations
(MNC) moved their production facilities to China.13! Absorbing foreign technologies in
order to bring about re-innovation was a mainstay throughout the Jiang era, which was
exposed in the 1999 U.S. Congress Cox Report, as technology transfers from U.S.-based

companies accelerated the development of the PLA’s capabilities, especially in regards to
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128 Cheung, loc. 105.

129 Cheung, loc. 208.
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space and nuclear technology.132 Following this 1999 report, the 